0 2023/055801 A 1 |0 K000 0 O O OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date

(10) International Publication Number

WO 2023/055801 Al

06 April 2023 (06.04.2023) WIPO | PCT
(51) International Patent Classification: Published:
CI12G 3/04 (2019.01) CO7C 49/04 (2006.01) o )
CO7C 31/02 (2006.01) CI2G 3/00 (2019.01) —  with international search report (Art. 21(3))
CO7C 43/02 (2006.01)

(21) International Application Number:
PCT/US2022/045041

(22) International Filing Date:
28 September 2022 (28.09.2022)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
63/249,462 28 September 2021 (28.09.2021) US

(71) Applicant: AVA FOOD LABS, INC. [US/US]; 2565 3rd
St., Suite 318, San Francisco, California 94107 (US).

(72) Inventors: SAAD, Daniel Assad, 4327 Northaven Road,
Dallas, Texas 75229 (US). RYO, Samuel; 257A Compass-
vale Road, #05-507, 257A Compassvale Road, #05-507
Singapore 541257 (SG). BAKER, Lucas, 1107 Albany
Street, Chattanooga, Tennessee 37405 (US). CHUA, Mar-
donn Carl; 1155 4th Street, San Francisco, California
94158 (US). SMITH, Lindsay Loretta; 2443 22nd Ave.,

San Francisco, California 94116 (US).

Agent: KAYTOR, Elizabeth N. et al.; Fish & Richardson
P.C., P.O. Box 1022, Minneapolis, Minnesota 55440-1022
(US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE,
KG,KH, KN, KP, KR, KW,KZ, LA, LC, LK, LR, LS, LU,
LY,MA, MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA,
NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO,
RS, RU,RW, SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH,
TJ, T™M, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS,
ZA,ZM, ZW.

(74)

@81)

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE,LR, LS, MW, MZ, NA,RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

(54) Title: BRANDY REPLICAS

(57) Abstract: Materials and methods for producing brandy-like alcoholic beverages from individual components (e.g., brandy replicas
that contain individually added volatile and non-volatile organic compounds) are provided herein.



10

15

25

WO 2023/055801 PCT/US2022/045041

BRANDY REPLICAS

CROSS-REFERENCE TO RELATED APPLICATIONS
This application claims priority from U.S. Provisional Application Serial No.
63/249,462, filed September 28, 2021, The disclosure of the prior application is

considered part of {and is incorporated by reference in}) the disclosure of this application.

TECHNICAL FIELD
This document relates to materials and methods for producing brandy-like

alcoholic beverages that contain individually added volatile components.

BACKGROUND

The term “brandy” generally refers to a distilled spirit made from fermented frut
juice. Brandy can be made using grapes or any other suitable tfruit {e.g., apples, apricots,
cherries, or pears). Brandy typically is 40 to 50 percent alcohol by volume (ABV),
although the alcohol content can vary depending on the type of brandy. Traditional
methods for producing brandy can be lengthy and costly, involving the harvesting of
particular crops, followed by processing, fermenting, distilling, and aging (usually in oak
barrels). Each component of the traditional process for making brandy can have an
inherent variability and risk, including climate, crop disease, and contamination, which
can render such methods and their resulting products inconsistent from batch to batch and
year to year.

Going forward 1o this document, the term “brandy” refers to both “brandy” and

“brandy” spirits.

SUMMARY
This document is based, at least in part, on the dentification of compounds that
contribute to the flavor and aroma of various types of brandy, and on the development of
methods for combining those compounds to yield brandy replicas that have the taste,

aroma, and other characteristics of traditionally generated brandies. Because each
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ingredient is added individually, the methods disclosed herein reduce many of the risks
and variability associated with traditional brandy production. The methods also can
provide nearly infinite reproducibility of a recipe, which is not possibie with traditional
production methods. Further, the methods described herein allow for unique flexibility in
optimization of the flavors, aromas, and textures of brandies of varicus types {e.g., more
traditional grape brandies, or brandies made from other types of fruit}, and greatly reduce
or even eliminate the possibility that the resulting beverage will contain detrimental or
undesired components. Moreover, the methods disclosed herein differ from currently
existing methods in that they are rapid, reproducible, and cost-effective,

In a first aspect, this document features an alcoholic beverage. The alcoholic
beverage can be a brandy replica. In some aspects, the brandy replica can include {or
constist essentially of or consist of) water, a grain neutral spirit, an cak extract, one or
more tanning, or an oak extract and one or more tannins, fruit juice, and at least six added
volatile corapounds (VOUCs), where the added VOCs 1nclude at least one ester, at least
one additional alcohol, at least one aldehyde or ketone, and at least one terpene or
isoprenocid, and where the added VOCs include about 0.001 wts to about 0.1 wt% of the
brandy replica. The brandy replica can further include a traditional brandy, where the
brandy replica includes no more than about 10 wt% of the traditional brandy. The at least
one ester can include one or more of phenethyl acetate, ethyl laurate, ethyl acetate,
tetrahydrofurfuryl acetate butyl isobutyrate, ethyl butyrate, hexyl 2-methylbutanoate,
iscbutyl isobutyrate, isobutyl propionate, and propyl acetate. The at least one ester can
include one or more of ethyl acetate, ethyl laurate, phenethyl acetate, and
tetrahydrofurfury! acetate. The at least one ester can include one or more of butyl
isobutyrate, ethyl butyrate, hexyl 2-methylbutancate, isobutyl iscbutyrate, iscbutyl
propionate, and propyl acetate. The at least one aldehyde or ketone can include one or
more of phenylacetaldehyde, 2 3-pentanedione, Z-heptanone, and
methyleyclopentenolone. The at least one aldehyde or ketone can include 2,3~
pentanedione. The at least one aldehyde or ketone can include 2-heptanone. The at least
one additional alcohol can include one or both of isoamyl alcohol and phenethy] alcohol.
The at least one additional alcohol can include phenethy! alcohol. The at least one
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additional alcohol can include isoamyl alcohal. The at least one terpene or isoprencid can
include linalool. The added VOCs further can include at least one furan, at least one acid,
at least one phenol, or a combination thereof. The at least one furan can include 2-
pentylfuran. The at least one acid can include butyric acid. The at least one phenol can
include eugenol. The added VOUs can include at least one ester, at least one additional
alcohol, at least one aldehyde or ketone, at least one terpene or isoprencid, at least one
phenol, and at feast one furan. The added VOCs can include ethyl laurate, phenethy]
alcohol, 2-pentyifuran, linalool, 2 3-pentanedione, eugenol, and ethyl acetate. The added
Vs can include at least one ester, at least one acid, at least one additional alcobol, at
feast one aldehyde or ketone, and at least one terpene or isoprencid. The added VO(Us can
include propyl acetate, ethyl butyrate, 1sobutyl isobutyrate, hexyl 2-methylbutancate,
butyl isobutyrate, 2-heptanone, linalool, butyric acid, and iscamyl alcohol.

In some cases, the brandy replica can include at least one added non-volatile
compound. The at least oue added von-volatile compound can include a color compound.
The at least one added non-volatile compound 1s selected from the group consisting of 2-
mercapto-4,6~dimethylnicotinonitrile, 4,4-dihydroxybenzophenone, 4~methyl-2,3-
dihydro-1h-pyrrolo{3 4-cl-quinocline, azobenzene, camosine, choline, betaine,
trigonelline, pynidoxal, nicotinuce acid, turaneol, 2 3-isopropylidene-d-ribonolactone, 3-
methylglutaric acid, homovaniltiic acid, fraxetin, coniferyl aldehyde, cyclohexvl thiourea,
cyanarine, dimethyl phthalate, isophorone, 2,6-dimethyl-gamma-pyrone, vanullin, quinic
actd, gallic acid, 1soferulic acid, scopoletin, ethyl paraben, 3-hydroxypyridine, mannitol,
mannoheptulose, trehalose, 3-hydroxy-2-methylpyridine, diglycerol, 1-(2-hydroxyethyl)-
Z-imidazohidenethione, and Z-aminobenzothiazole. The at least one added non-volatile
compound is selected from the group consisting of 3-hydroxypyridine, mannitol,
mannoheptulose, trehalose, 3-hydroxy-2-methylpyridine, diglycerol, 1-(2-hydroxyethyl}-
2-imidazolidenethione, Z-mercapto-4,6-dimethyinicotinonitrile, 4,4~
dihydroxybenzophenone, carnosine, choline, betaine, nicotinic acid, furaneol, 2,3-
tsopropylidene-D-ribonolactone, 3-methylglutaric acid, fraxetin, coniferyl aldehyde,
dimethyl phthalate, 1sophorone, vanillin, and scopoletin. The at least one added non-

volatile compound is selected from the group consisting of 3-hydroxypyridine, mannitol,



10

15

25

WO 2023/055801 PCT/US2022/045041

mannoheptulose, trehalese, 3-hydroxy-2-methylpyridine, diglycerol, 1-(2-hydroxyethyl}-
2-imidazolidenethione, 4-methyl-2, 3-dihydro-1H-pyrrolo[3,4-cl-quinoline, azobenzene,
choling, betaine, nicotinic acid, furaneol, 2 3-isopropylidene-D-ribonolactone,
homovanillic acid, contteryl aldehyde, isophorone, and scopoletin. The at least one added
non-volatile compound is selected from the group consisting of 3-hydroxypyriding,
mannitol, manncheptuiose, trehalose, 3-hydroxy-2-methyipyridine, diglycerol, 1-(2-
hydroxyethyh-Z-imidazohidenethione, choline, betaine, nicotinic acid, furaneol, 2,3~
isopropylidene-Di-ribonolactone, coniferyl aldehyde, isophorone, and scopoletin.

o some cases, the brandy replica can include from about 5 wi%% to about 70 wi%s
water, from about 30 wt% to about 95 wt grain neutral apirits, from about 0.5 wit% to
about 10 wit% traditional brandy, from about 0.1 wi% to about 10 wi% oak extract, from
about 0.1 wt% to about 10 wit% fruit juice, from about 0.001 wit% to about 1 wit%
tanning, from about .01 wi% to about I w6 color, and from about 0.001 wi® to about
0.1 wt¥s added VOUCs,

In another aspect, this document features a brandy replica that includes (or
consists essentially of or consists of) water, a grain neutral spirit, an oak extract, one or
more tanning, or an oak extract and one or more tannins, fruit juice, and at least six added
VOCs, where the added VOCs include about 0.001 wt% to about 0.1 wi% of the brandy
replica. In some cases, the brandy replica can further include a traditional brandy, where
the brandy replica includes no more than about 10 wt%s of the traditional brandy. The
added VOCs can include at least one VO selected from the group consisting of
tetrahydrofurturyl acetate, 1sobutyl propionate, isobutyl isobutyrate, hexyl 2-
methylbutanoate, butyl isobutyrate, and Z-pentylfuran. The added VOCs can include
phenethyl alcohol, where the phenethyl alcohol is present in the brandy replica at a
concentration fess than about 128 mg/l.. The added VOUs can wnclude 2, 3-pentanedione,
where the 2 3-pentanedione is present in the brandy replica at a concentration less than
about 0.17 mg/L. The added VOCs can include butyric acid, where the butyric acid 1s
present in the brandy replica at a concentration less than about 0.16 mg/L.. The added
VOCs can include propyl acetate, where the propyl acetate is present in the brandy
replica at a concentration of at least about 0.75 mg/L.. The added VOCs can inchude ethyl
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butyrate, where the ethyl butyrate is present in the brandy replica at a concentration of at
least about 5 mg/L. The added VOCs can include 2-heptanone, where the 2-heptanone i
present tn the brandy replica at a concentration of at least about 0.03 mg/L.. The added
VOCs can include propyl acetate, where the brandy replica includes at least about
0.018% by mass of the propyl acetate. The added VOCs can include ethyl butyrate,
where the brandy replica includes at least about 0.11% by mass of the ethyi butyrate. The
added VOCs can include 2-heptanone, where the brandy replica includes at least about
0.00008% by mass of the 2-heptanone. The added VOCs can include eugenol, where the
brandy replica includes at least about 0.007% by mass of the eugenol,

In some cases, the brandy replica can include an added non-volatile compound.
The added non-volatile compound can include trehalose, where the trehalose 1s present in
the brandy replica at a concentration less than about 6.67 mg/L. The added non-volatile
compound can include 3-hydroxy-2-methylpyridine, where the 3-hydroxy-2-
methylpyridine is present 1o the brandy replica at a concentration of at least about 018
mg/L. The added non-volatile compound can include 3-hydroxy-2-methylpyridine, where
the brandy replica 1ocludes at least about 0.01% by mass of the 3-hydroxy-2-
methyipyndine. The added non-volatile compound can include 4-methyl-2 3-dihydro-1H-
pyrrolof3,4-ci-quinoline, where the brandy replica includes at least about 0.00145% by
mass of the 4-methyl-2,3-dihydro-1H-pyrrolo{3,4-cl-quinoline. The added non-volatile
compound can include azobenzene, where the brandy replica includes at least about
0.04% by mass of the azobenzene. The added non-volatile compound can wnclude
turaneol, where the brandy replica includes at least about 0.07% by mass of the turaneol.
The added non-volatile compound can include 2,3-isopropylidene-D-ribonolactone,
where the brandy replica includes at least about 0.02% by mass of the 2,3-
isopropy hidene~-D-ribonolactone. The added nou-volatile cormpound cav include
homovanillic acid, where the brandy replica includes at least about 0.05% by mass of the
homovanillic acid.

In another aspect, this document features a method for making a brandy replica.
In some cases, the method for making a brandy replica can include {or consist essentially
of or consist of} combining water, a grain neutral spirit, an oak extract, a tannin, or an oak

3
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extract and a tannin, a fruit juice, at teast six VOCs, where the VOCs are provided as
separate ingredients and include at least one ester, at least one additional alcohol, at least
one aldehvde or ketone, at least one terpeng or isoprenoid, and where the added VOUs
include about 0.001 wi% to about 0.1 wi% of the brandy replica, and optionally, a
traditional brandy, such that the brandy replica includes no more than about 10 wi% of
the traditional brandy. The at least one ester can include one or more of phenethyl
acetate, ethyl laurate, ethyl acetate, tetrahydrofurfuryl acetate butyl isobutyrate, ethyl
butyrate, hexyl 2Z-methylbutanoate, ischutyl isobutyrate, isobutyl propionate, and propyl
acetate. The at least one ester can include one or more of ethyl acetate, ethyl laurate,
phenethyl acetate, and tetrahydrofurfuryl acetate. The at least one ester can inchude one or
more of butyl isobutyrate, ethyl butyrate, hexyl Z-methylbutanoate, isobutyl isobutyrate,
isobutyl propionate, and propy! acetate. The at least one aldehyde or ketone can include
one or more of phenylacetaldehyde, 2,3 -pentanedione, 2-heptanone, and
methyleyclopentenolone. The at least one aldehyde or ketone can include 2,3-
pentanedione. The at least one aldehyde or ketone can include Z-heptanone. The at least
one additional alcohol can include ove or both of iscamyl alcohol and phenethy] alcohol.
The at least one additional alcohol can include phenethyl alcohol. The at least one
additional alcohol can include 1scamyl alcohol. The at least one terpene or isoprenoid can
include linalool.

In some cases, the added VOCs can further include at least one furan, at least one
acid, at least one phenol, or a combination thereof. The at least one furan can include 2-
pentylfuran. The at least one acid can include butyric acid. The at least one phenol can
include eugenol. The added VOUCs can include at least one ester, at least one additional
alcohol, at least one aldehyde or ketone, at least one terpene or isoprencid, at least one
phenol, and at feast one furan. The added VOCs can include ethyl laurate, phenethy]
alcohol, 2-pentyifuran, linalool, 2 3-pentanedione, eugenocl, and ethyl acetate. The added
VOCs can include at least one ester, at least one acid, at least one additional alcohol, at
feast one aldehyde or ketone, and at least one terpene or isoprencid. The added VO(Us can
include propyl acetate, ethyl butyrate, 1sobutyl 1sobutyrate, hexyl 2-methylbutancate,

butyl isobutyrate, 2-heptanone, linalool, butyric acid, and iscamyl alcohol.
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In some cases, the method can further include combining at least one added non-
volatile compound with the water, grain neutral spirit, oak extract and/or tannin, fruit
fuice, at least six VOUs, and optional traditional brandy. The at fgast one added non-
volatile compound can include a color compound. The at least one added non-volatile
compound can be selected from the group consisting of 2-mercapto-4,6-
dimethylnicotinonitrile, 4,4-dihvdroxybenzophenone, 4-methyl-2 3-dihydro-1h-
pyrrotol3 4-ci-quinoline, azobenzene, carnosing, choline, betaine, trigonelline, pyridoxal,
nicotinic acid, furaneol, 2,3-isopropylidene-d-ribonolactone, 3-methylglutaric acid,
horsovanillic acid, fraxetin, coniferyl aldehyde, cyclohexyl thiourea, cyanazine, dimethyl
phthalate, 1sophorone, 2,0-dimethyi-gamma-pyrone, vanillin, quinic actd, gallic acid,
isoferulic acid, scopoletin, ethyl paraben, 3-hydroxypyridine, mannitol, manncheptulose,
trehalose, 3-hydroxy-2-methylpyridine, diglycerol, 1-(2-hydroxyethyl}-2-
imidazolidenethione, and 2-aminobenzothiazole. The at least one added non-volatile
compound is selected from the group consisting of 3-hydroxypyridine, mannitol,
mannocheptulose, trehalose, 3-hydroxy-2-methylpyridine, diglycerol, 1-(2-hydroxyethyl)-
2-imidazolidenethione, Z-mercapto-4,6-dimethylnicotinonitrile, 4,4~
dihydroxybenzophenone, carnosine, choline, betaine, nicotinic acid, furaneol, 2,3~
isopropylidene-D-ribonolactone, 3-methylglutaric acid, fraxetin, coniferyl aldehyde,
dimethyl phthalate, isophorone, vanillin, and scopoletin. The at least one added non-
volatile compound is selected from the group consisting of 3-hydroxypyridine, mannitol,
mannocheptulose, frehalose, 3-hvdroxy-2-methyipyridine, diglveerol, 1-(2-hydroxyethyl}-
Z-imidazolidencthione, 4-methyl-2 3-dihydro-1H-pyrrolo[3 4-¢-quinoline, azobenzene,
choline, betaine, nicotinic acid, furaneol, 2,3-1sopropylidene-D-ribonolactone,
homovanillic acid, coniferyl aldehyde, isophorone, and scopoletin. The at feast one added
non-volatile compound can be selected from the group consisting of 3-hydroxypyridine,
mannitol, manncheptulose, trehalose, 3-hvdroxy-2-methylpyridine, diglycerol, 1+(2-
hydroxyethyl)-2-imidazolidenethione, choline, betaine, nicotinie acid, furaneol, 2,3-
tsopropylidene-B-ribonolactone, coniferyl aidehyde, isophorone, and scopoletin.

In some cases, the brandy replica can further include from about 5 wit% to about
70 wiYs water, from about 30 wi% to about 95 wi% grain neutral spirits, from about 0.5

7
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wt%s to about 10 wtSs traditional brandy, from about 0.1 wt% to about 10 wi% cak
extract, from about 0.1 wtSs to about 10 wi% fruit juice, from about 0 001 wi%% to about 1
wi% tannins, from about 0.01 wi% to about T wt% color, and from about 0.001 wi% to
about 0.1 wit% added VOCs.

In another aspect, this document features a method of making a brandy replica. In
some cases, the method for making a brandy replica can include {or consist essentially of
or consist of} combining water, a grain neutral spirit, an oak extract, a tannin, or an oak
extract and a tannin, a fruit juice, at least six VOCs, where the VOCs are provided as
separate ingredients and make up about 0.001 wi% to about .1 wi% of the brandy
replica, and optionally, a traditional brandy, where the brandy replica includes no more
than about 10 wi% of the traditional brandy. The added VOCs can include at least one
VO selected from the group consisting of tetrahydroturfuryl acetate, 1sobutyl
propionate, isobutyl isobutyrate, hexyl Z-methylbutanoate, butyl isobutyrate, and 2-
peotylfuran. The added VOUCs can wnclude phenethyl alcohol, where the phenethyl
alcohol 1s present in the brandy replica at a concentration less than about 1.28 mg/L. The
added VOCs can include 2,3-pentanedione, where the 2 3-pentanedione is present in the
brandy replica at a concentration less than about .17 mg/L. The added VOCs can include
butyric acid, where the butyric acid 1s present in the brandy replica at a concentration less
than about (.16 mg/L.. The added VOCs can include propyl acetate, where the propyl
acetate 18 present in the brandy replica at a concentration of at least about .75 mg/L. The
added VOCs can include ethyl butyrate, where the ethyl butyrate 1s present in the brandy
replica at a concentration of at least about 5 mg/L. The added VOCs can include 2-
heptanone, where the 2-heptanone 18 present in the brandy replica at a concentration of at
least about 0.03 mg/L.. The added VOCs can include propyl acetate, where the brandy
replica includes at least about 0.018% by mass of the propyi acetate. The added VOCs
can include ethyl butyrate, where the brandy replica includes at least about 0.11% by
mass of the ethyl butyrate. The added VOCs can include 2-heptanone, where the brandy
replica includes at least about 0.00008% by mass of the 2-heptanone. The added VOCs
can include eugenol, where the brandy replica includes at least about 0.007% by mass of

the eugenol.
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In some cases, method can include combining an added non-volatile compound
with the water, grain neutral spirit, oak extract and/or tannin, fruit juice, at least six
VOCs, and optional traditional brandy. The added non-volatite compound can include
trehalose, where the trehalose is present in the brandy replica at a concentration less than
about 6.67 mg/L.. The added non-volatite compound can include 3-hydroxy-2-
methylpyridine, where the 3-hydroxy-2-methylpyridine is present in the brandy replica at
a concentration of at least about 0.18 mg/L.. The added non-volatile compound can
include 3-hydroxy-2-methylpyridine, where the brandy replica includes at least about
0.01% by mass of the 3-hydroxy-2-methylpyridine. The added non-volatile compound
can include 4-methyl-2 3~-dihydro-1H-pyrrolo] 3 4-cl-quinoline, where the brandy replica
includes at least about 0.00145% by mass of the 4-methyl-2 3-dihydro-1H-pyrrolof3,4-c]-
quinoline. The added non-volatile compound can include azobenzene, wherein the brandy
replica includes at least about 0.04% by mass of the azobenzene. The added non-volatile
compound can include furaneol, where the brandy replica includes at least about 0.07%
by mass of the furanecl. The added non-volatile compound can inchade 2,3-
isopropy lidene~-D-ribonolactone, where the brandy replica includes at least about 0.02%
by mass of the 2, 3-isopropvlidene-D-ribonolactone. The added non-volatile compound
can include homovanillic acid, wherein the brandy replica includes at least about 0.05%
by mass of the homovanillic acid.

In another aspect, this document features a brandy replica produced by any of the
methods described herein.

In another aspect, this document features a brandy-like alcoholic beverage

concenirate that includes {or consists essentially of or consists of) an oak exiract, frunt

juice, a tannin, at least six added VOCs that include at least one ester, at least one

additional alcohol, at least one aldehyde or ketone, and at least one terpene or tsoprenoid,
where at least one of the added VOCs is present in a concentration of at least about 2-fold
the concentration of the same VO 1n a corresponding traditional brandy, and optionally,
a traditional brandy, where the alcoholic beverage, after dilution to produce a final
product, includes no more than about 10 wit% of the traditional brandy. At least one of the
added VOCs can be present in the concentrate in a concentration of at least about S-fold

9
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the concentration of the same VOCs in a corresponding traditional brandy. At least one of
the added VOUs can be present in the concentrate in a concentration of at least about 10-
fold the concentration of the same Vs in a corresponding traditional brandy. At feast
one of the added VOUCUs can he present in the concentrate in a concentration of at least
about 15-fold the concentration of the same VOUs in a corresponding traditional brandy.
In some cases, upon dilution of the brandy-like beverage concentrate to a brandy-like
alcoholic beverage, the brandy-like alcoholic beverage can be any of the brandy replicas
described herein.

In another aspect, this document features a method of making a brandy-like
alcoholic beverage concentrate, where the method inchades (or consists essentially of or
consists of) combining an oak extract, fruit juice, a tannin, at least six added VOUCs that
include at least one ester, at least one additional alcohol, at least one aldehyde or ketone,
and at least one terpene or 1soprenoid, where at least one of the added VOCs is present in
a concentration of at least about 2-fold the concentration of the same VOC wm a
corresponding traditional brandy, and optionally, a traditional brandy, where the
alcobolic beverage, after dilution to produce a final product, includes no more than about
10 wit% of the traditional brandy. At least one of the added VOCs can be present in the
concentrate in a concentration of at feast about S-fold the concentration of the same
VOCs in a corresponding traditional brandy. At least one of the added VOUs can be
present in the concentrate in a concentration of at least about 10-fold the concentration of
the same V{Cs in a corresponding traditional brandy. At least one of the added VOCs
can be present in the concentrate in a concentration of at least about 15-fold the
conceniration of the same VOCs 1n a corresponding traditional brandy . In some cases,
upon dilution of the brandy-like beverage concentrate to a brandy-like aicoholic
heverage, the brandy-like alcoholic beverage can be any of the brandy replicas described
herein.

o another aspect, this document features an alcoholic beverage. The alcoholic
beverage can comprise {or consist essentially of or consist of} water, a grain neutral spisit,
a traditional brandy (where the alcoholic beverage contains no more than about 10 wie
of the traditional brandy}, an oak extract, fruit juice, tannins, and at least six added
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volatiie compounds {VOCs), wherein the added VOUCs include at least one ester, at least
one aldehyde, at least one furan, at least one additional alcohol, at least one terpene, and
at least one ketone, and where the added VOCs make up about 0.001 wi% to about 0.1
wi% of the alcoholic beverage. The at least one ester can include one or more of
phenethyl acetate, ethyl laurate, ethyl acetate, and tetrahydrofurfuryl acetate. The at least
one aldehyde can include phenylacetaldehyde. The at least one furan can include 2-
pentylfuran. The at least one additional alcohol can wnclude one or both of phevethyl
alcohol and eugenol. The at least one terpene can include linalool. The at least one ketone
can include one or both of 2 3~-pentanedione and methyleyclopentenolone The added
VOCs can include vanillin erythro and threo-butan-2,3-diol acetal. The alcoholic
beverage can further include a color compound. In some cases, the added VOCs can
include phenethyl acetate, ethyl laurate, ethyl acetate, tetrahydrofurfury! acetate,
phenylacetaldehyde, 2-pentylfuran, phenethyl alcohol, eugenol, linalool, 2,3~
pentanedione, methyleyclopentenolone, and vanillin erythro and threo-butan-2,3-diol
acetal.

In some cases, the alcoholic beverage can contain from about S wt% to about 7¢
wit% water, from about 30 wit% to about 95 wt% grain neutral spirits, not more than about
1 wit% brandy, from about 0.1 wt% to about 10 wi% oak extract, from about 0.1 wt% to
about 10 wi% fruit juice, from about 0.001 wt% to about 1 wi% tannins, from about 0.01
wt% to about 1 wi% color, and from about 0.001 wi% to about 0.1 wt% added VOCs,
where the added VOUs include phenethyl acetate, ethyl laurate, ethyl acetate,
tetrahydrofurturyl acetate, phenylacetaldehyde, 2-pentylfuran, phenethyl aleohol,
eugenol, linalool, 2 3-pentanedione, methylcyclopentenclone, and vanillin erythro and
threo-butan-2,3-dicl acetal. In some cases, the added VOCs can consist of phenethyl
acetate, ethyl laurate, ethyl acetate, tetrabydrofurfuryl acetate, phenyiacetaldehyde, 2-
pentylfuran, phenethyl alcohol, eugenol, linalool, 2 3-pentanedione,
methyleyclopentenolone, and vanillin erythro and threo-butan-2 3-diol acetal.

In another aspect, this document features a method for making an alcoholic
heverage. The method can comprise {or consist essentially of or consist of) combining

water, a grain neutral spirit, a traditional brandy {where the alccholic beverage contains
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no more than about 10 wi% of the traditional brandy), an oak extract, fruit juice, tannins,
and at least six VOCs, where the VOCs are provided as separate ingredients and include
at least one ester, at least one aldehyde, at least one furan, at least one additional alcohol,
at least one terpene, and at least one ketone, and where the added VOUs make up about
0.001 wi% to about 0.1 wt% of the alcoholic beverage. The at least one ester can include
one or more of phenethyl acetate, ethyl laurate, ethyl acetate, and tetrahvdrofurturyi
acetate. The at least one aldehyde can nclude phenylacetaldehyde. The at least one furan
can include 2-pentyifuran. The at feast one additional alcohol can include one or both of
phenethyl alcohol and eugenol. The at least oune terpene can include linalool. The at least
one ketone can mnclude one or both of 2,3-pentanedione and methylcyclopentenclone.
The added VOCs can include vanillin erythro and threo-butan-2,3-diol acetal. The
method can further include adding a color compound. The added YVOUCs can include (or
consist essentially of or consist of ) phenethyl acetate, ethyl laurate, ethyl acetate,
tetrahydrofurturyl acetate, phenylacetaldehyde, 2-pentylfuran, phenethyl alcohol,
eugenol, linalool, 2 3-pentanedione, methyleyclopentenolone, and vanillin erythro and
threo-butan-2,3-diol acetal.

In some cases, the alcoholic beverage produced by the method can contain from
about 5 wi% to about 70 wt% water, from about 30 wt% to about 95 wt%% grain neutral
spirits, not more than about 1 wit% brandy, from about 0.1 wt to about 10 wi% oak
extract, from about 0.1 wts to about 10 wi% fruit juice, from about 0.001 wi% to about 1
wi% tannins, from about 0.01 wi% to about T wt% color, and from about 6.001 wt% to
about 0.1 wit% added VOCs, where the added VOUCs include phenethy] acetate, ethyl
taurate, ethyl acetate, tetrahydrofurfuryl acetate, phenylacetaldehyde, 2-pentyifuran,
phenethyl alcohol, eugenol, linalool, 2,3-pentanedione, methylcyclopentenclone, and
vaniitin erythro and threo-butan-2,3-diol acetal. In some cases, the added VOUCUs can
consist of phenethyl acetate, ethyl laurate, ethyl acetate, tetrahydrofurfuryl acetate,
phenylacetaldehyde, 2-pentylfuran, phenethyl alcohol, eugenol, linalool, 2,3~
pentanedione, methylcyclopentenolone, and vanillin erythro and threo-butan-2,3-diol

acetal.
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In another aspect, this document features an alcoholic beverage produced by a
method that includes combining water, a grain neutral spirit, a traditional brandy {(where
the alcoholic beverage contains no more than about 10 wt% of the traditional brandy}, an
cak extract, fruit juice, tannins, and at least six VOCs, where the VOCs are provided as
separate ingredients and inchude at least one ester, at least one aldehyde, at least one
furan, at least one additional alcohol, at least one terpene, and at least one ketone, and
where the added VOCs make up about 0.001 wi% to about 0.1 wi%s of the alcoholic
beverage. The at least one ester can include one or more of phenethyl acetate, ethyl
taurate, ethyl acetate, and tetrahydrofurfuryl acetate. The at least one aldehyde can
include phenylacetaldehyde. The at least one furan can include 2-pentylfuran. The at least
one additional alcohol can include one or both of phenethyl alcohol and eugenol. The at
least one terpene can include linalool. The at least one ketone can include one or both of
2, 3-pentanedione and methyleyclopentenolone. The added VOCs can include vanillin
erythro and threo-butan-2,3-diol acetal. The wethod can further include adding a color
compound. The added VOCs can include {or consist essentially of or consist of)
phenethy] acetate, ethyl faurate, ethyl acetate, tetrabydrofurfuryl acetate,
phenviacetaldehyde, 2-pentylfuran, phenethyl alcohol, eugenol, linalool, 2,3~
pentanedione, methyleyclopentenclone, and vanillin erythro and threo-butan-2 3-diol
acetal.

In some cases, the alcoholic beverage produced by the method can contain from
about 5§ wit% to about 70 wit¥s water, from about 30 wi% to about 95 wt%6 grain neutral
spirits, not more than about 1 wi% brandy, from about 0.1 wt%% to about 10 wits cak
extract, from about 0.1 wt% io about 10 wts fruit juice, from about 0.001 wi%e to about 1
wi%% tannins, from about 0.01 wi%6 to about 1 wi% color, and from about 0.001 wi% to
about 0.1 wt’4 added VOUCs, where the added VOUs inchude phenethyl acetate, ethyl
laurate, ethyl acetate, tetrahydrofurfuryl acetate, phenylacetaldehyde, 2-pentyifuran,
phenethyl alcohol, eugenol, linalool, 2,3-pentanedione, methyleyclopentenolone, and
vauniilin erythro and threo-butan-2,3-diol acetal. In some cases, the added VOCs can
consist of phenethyl acetate, ethyvl laurate, ethyl acetate, tetrahydrofurfuryl acetate,

phenylacetaldehyde, 2-pentylfuran, phenethyl alcohol, eugenol, linalool, 2,3~
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pentanedione, methylcyclopentenslone, and vanillin erythro and threo-butan-2, 3-diol
acetal.

In another aspect, this document features a brandy-like alcoholic beverage
concentrate. The brandy-like alcoholic beverage concentrate can comprise {(or consist
gssentially of or consist of) a traditional brandy (where the alcoholic beverage, after
dilution to produce a final product, contains no more than about 10 wt% of the traditional
brandy}, an oak extract, fruit juice, tannins, and at least six added VOCs, where the added
YVOCs include at least one ester, at least one aldehyde, at least one furan, at least one
additional alcohol, at feast one terpene, and at least one ketone, and where at least one of
the added VOUCs is present in a concentration of at ieast about 2-fold the concentration of
the same VOC in a corresponding traditional brandy. At least one of the added VOCs can
be present in the concentrate in a concentration of at least about S-fold the concentration
of the same VOCs in a corresponding traditional brandy. At least one of the added VOCs
can be present in the concenirate in a concentration of at least about 10-fold the
concentration of the same VOCs in a corresponding traditional brandy. At least one of the
added VOUs can be present 1n the concentrate in a concentration of at least about 15-fold
the concentration of the same VOCs in a corresponding traditional brandy. Upon dilution
of the brandy-like beverage concentrate to a brandy-like alcoholic beverage, the brandy-
fike alcoholic beverage can be an alcoholic beverage comprising (or consisting
essentially of or consisting of) water, a grain neutral spirit, a traditional brandy (where the
alcoholic beverage contains no more than about 10 wi% of the traditional brandy), an cak
extract, fruit juice, tannins, and at least six added VOCs, where the added VOCs include
at least one ester, at least one aldehyde, at least one furan, at least one additional alcohol,
at least one terpene, and at least one ketone, and where the added VOCs make up about
0.001 wi% to about 0.1 Wt of the alcoholic beverage. The at least one ester can include
one or more of phenethyl acetate, ethyl laurate, ethyl acetate, and tetrahydrofurfury!
acetate. The at least one aldehyde can include phenylacetaldehyde. The at least one furan
can include 2-pentyifuran. The at least one additional alcohol can tnclude one or both of
phenethy] alcohol and eugenol. The at least one terpene can include linalool. The at least

one ketong can include one or both of 2, 3-pentanedione and methyicyclopentenolone.
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The added YOCs can include vanillin erythro and threo-butan-2,3-diol acetal. The
alcoholic beverage can further include a color compound. In some cases, the added VOCs
can include phenethyl acetate, ethyl laurate, ethyl acetate, tetrahydrofurfuryl acetate,
phenylacetaldehyde, 2-pentylfuran, phenethyl alcohol, eugenol, linalool, 2,3~
pentanedione, methylcyclopentenolone, and vanillin erythro and threo-butan-2,3-diol
acetal.

In still another aspect, this document features a method of making a brandy-like
alcoholic beverage concentrate. The method can include {or consist essentially of or
counsist ofy combining a traditional brandy {where the alcoholic beverage, after dilution to
produce a final product, contains no more than about 10 wt% of the traditional brandy},
an cak extract, fruit juice, tannins, and at least six added VOUCs, where the added VOCs
include at least one ester, at least one aidehyde, at least one furan, at least one additional
alcohol, at least one terpene, and at least one ketone, and where at least one of the added
VOCs 1s present in a concentration of at least about 2-fold the concentration of the same
VOC in a corresponding traditional brandy. At least one of the added VOUs can be
present 1o the concentrate 1o a concentration of at least about 5-fold the concentration of
the same VOCs in a corresponding traditional brandy. At least one of the added VOCs
can be present in the concentrate in a concentration of at least about 10-fold the
concentration of the same VOCs 1o a corresponding traditional brandy. At least one of the
added VOCs can be present in the concentrate in a concentration of at least about 15-fold
the concentration of the same VO(s in a corresponding traditional brandy. Upon dilution
of the brandy-like beverage concentrate to a brandy-like alcoholic beverage, the brandy-
like alcoholic beverage can be an alcoholic beverage coroprising (or consisting
essentially of or consisting of) water, a grain neutral spirit, a traditional brandy (where the
alcobolic beverage countains no more than about 10 wi% of the traditional brandy), an oak
extract, fruit juice, tannins, and at least six added VOCs, where the added VOUs include
at least one ester, at least one aldehyde, at least one furan, at least one additional alcohol,
at least one terpene, and at least one ketone, and where the added VOCs make up about
0.001 wi% to about 0.1 wt%s of the alcoholic beverage. The at least one ester can include

one or more of phenethyl acetate, ethyl laurate, ethyl acetate, and tetrahydrofurfury]
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acetate. The at least one aldehyde can include phenylacetaldehyde. The at least one furan
can include 2-pentyifuran. The at least one additional alcohol can include one or both of
phenethyl alcohol and eugenol. The at least one terpene can include linalool. The at least
one ketone can include one or both of 2, 3-pentanedione and methylcyclopentenolone.
The added YOUs can 1nclude vanillin erythro and threo-butan-2,3-diol acetal. The
alcoholic beverage can further include a color compound. In some cases, the added VOCs
can include phenethyl acetate, ethyl laurate, ethyl acetate, tetrahydrofurfuryl acetate,
phenviacetaldehyde, 2-pentylfuran, phenethyl alcohol, eugenol, linalool, 2 3-
pentanedione, methyleyclopentenolone, and vanillin erythro and threo-butan-2,3-diol
acetal.

Unless otherwise defined, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art to which this
invention pertains. Although methods and materials sirntlar or equivalent to those
described herein can be used to practice the invention, suitable methods and materials are
described below. All publications, patent applications, patents, and other references
mentioned heretn are incorporated by reference in their entirety. In case of contlict, the
present specification, including definitions, will control. In addition, the materials,
methods, and examples are tustrative only and not intended to be limiting.

The details of one or more embodiments of the invention are set forth in the
accompanying drawings and the description below. Other features, objects, and

advantages of the invention will be apparent from the description and from the claims.

DETAILED DESCRIPTION
This document provides brandy-like alcoholic beverages (also referred to as
“brandy replicas,” “brandy products,” and “flavored brandies™), as well as methods for
making brandy-like alcoholic beverages by combining water and ethanol with individual
VOCs The brandy-like alcoholic beverages described herein have characteristics —
including taste, aroma, mouthfeel, and appearance — of traditionally produced brandies,

and are meant to be consumed and enjoyed in the same manner as traditional brandies.
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As used herein, the terms “traditional” and “reference” brandy refer to brandy
produced through standard fermenting and distilling processes.

The following standards of identity for traditionally produced distilled neutral
spirits are set forth in 27 C FR. § 5.22(a):

Class 1; neutral spirits or alcohol. “Neutral spirits” or “alcohol” are distilled
spirits produced from any material at or above 190° proof, and, if bottled, boitled at not
less than 80° proof.

The following standards of identity for traditionally produced brandies are further
set forthin 27 CFR. § 5.22(d).

Class 4. “Brandy” 1s an alcoholic distillate from the fermented juice, mash, or
wine of frut, or from the residue thereof, produced at less than 190° proot in such
manner that the distiliate possesses the taste, aroma, and characteristics generally
attributed to the product, and bottled at not less than 80° proof. Brandy, or mixtures
thereof, not conforming to any of the standards 1o paragraphs (d) 1) through (9) of this
section shall be designated as “brandy,” and such designation shall be immediately
followed by a truthful and adequate statement of corposition.

(1) “Fruit brandy” is brandy distilled solely from the fermented juice or mash of
whole, sound, ripe fruit, or from standard grape, citrus, or other fruit wine, with or
without the addition of not more than 20 percent by weight of the pomace of such juice or
wine, or 30 percent by volume of the lees of such wine, or both {calculated prior to the
addition of water to facilitate fermentation or distitlation). Fruit brandy shall include
mixtures of such brandy with not more than 30 percent (calculated on a proof gallon
basis) of lees brandy. Fruit brandy, derived from grapes, shall be designated as “grape
brandy” or “brandy”, except that in the case of brandy {other than neutral brandy, pomace
brandy, marc brandy, grappa brandy, Pisco, Pisco Per, or Pisco Chileno) distilled from
the fermented juice, mash, or wine of grapes, or the residue thereof, which has been
stored in oak containers for less than 2 years, the statement of class and type shall be
immediately preceded, in the same size and kind of type, by the word “immature.” Fruit
brandy, other than grape brandy, derived from one variety of fruit, shall be designated by

the word “brandy” qualified by the name of such fruit (for example, “peach brandy”},
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except that “apple brandy” may be designated “applejack.” Fruit brandy derived from
more than one variety of fruit shall be designated as “fruit brandy” qualified by a truthful
and adequate statement of composition.

(2) “Cognac” or “Cognac {grape) brandy” 1s grape brandy distilled in the Cognac
region of France, which is entitled to be so designated by the laws and regulations of the
French Governiment.

(3) “Dried frutt brandy” is brandy that conforms to the standard for fruit brandy
except that it has been derived from sound, dried fruit, or from the standard wine of such
fruit. Brandy derived from raising, or from raisin wine, shall be designated as “raisin
brandy.” Other brandies shall be designated in the same manner as fruit brandy from the
corresponding variety or varieties of fruit except that the name of the fruit shall be
qualified by the word “dried.”

{(4) “Lees brandy” 1s brandy distilled from the lees of standard grape, citrus, or
other fruit wine, and shall be designated as “lees brandy,” qualified by the name of the
fruit from which such lees are derived.

(5} “Pomace brandy” or “marc brandy” is brandy distilled from the skin and pulp
of sound, ripe grapes, citrus or other fruit, after the withdrawal of the juice or wine
therefrom, and shall be designated as “pomace brandy” or “marc brandy,” qualified by
the name of the fruit from which derived. Grape pomace brandy may be designated as
“grappa” or “grappa brandy.”

(6) “Residue brandy” is brandy distilled wholly or in part from the fermented
residue of fruit or wine, and shall be designated as “residue brandy” qualified by the
name of the fruit from which derived. Brandy distilled wholly or in part from residue
materials which conforms to any of the standards set forth in paragraphs (d) (1}, (3}, (4},
and (5} of this section may, regardless of such fact, be designated “residue brandy,” but
the use of such designation shall be conclusive, precluding any later change of
designation.

{73 “Neutral brandy” is brandy produced at more than 170° proof and shall be
designated in accordance with the standards in this paragraph, except that the designation
shall be qualified by the word “neutral;” for example, “neutral citrus residue brandy.”
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{8} “Substandard brandy” shall bear as a part of its designation the word
“substandard,” and shall include:

(i} Any brandy distilled from fermented juice, mash, or wine having a volatile
acidity, calculated as acetic acid and exclusive of sulfur dioxide, in excess of 0.20 gram
per 100 cubic centimeters (20 °C. Y, measurements of volatile acidity shall be calenlated
exclusive of water added to facilitate distiliation.

(11} Any brandy which has been distilled from unsound, woldy, diseased, or
decomposed juice, mash, wine, lees, pomace, or residue, or which shows in the finished
product any taste, aroma, or characteristic associated with products distitled fror such
material.

{9} “Pisco” is grape brandy manufactured in Peru or Chule 1n accordance with the
laws and regulations of the country of manufacture governing the manufacture of Pisco
tor consumption in the country of manufacture.

(1) “Pisco Perdd” {or “Pisco Peru”) 15 Pisco manutactured in Peru in accordance
with the laws and regulations of Peru governing the manufacture of Pisco for
consumption in that country.

(it} “Pisco Chileno” {or “Chilean Pisco”) is Pisco manufactured in Chile in
accordance with the laws and regulations of Chile governing the manufacture of Pisco for
consumption in that country.

The alcoholic beverages provided herein can include a traditional brandy, such
that the beverages can be considered “spirits” as defined above. In some cases, oue or
more traditional brandies can be included in a brandy replica in a total amount of no more
than about 10 wt% of the brandy replica. For example, one or more traditional brandies
can make up no more than about 10 wt%, no more than about 5 wit%, no more than about
1 wi%, no more than about 0.5 wi%, no more than about 0.1 wit%, about 0.1 wt¥s to
about 10 wt%, about 0.5 wit% to about 10 wt%, about 1 wi% to about 10 wit%, about 5
wi% to about 10 wi%, about 0.1 wi% to about 5 wit%, about 0.5 wi% to about 5 wit%,
about 1 wi% to about 5 wt%, about 0.1 wi% to about 1 wi%e, about 0.5 wi% to about 1
wt%s, or about 0.1 wt% to about 0.5 wi% of a brandy replica provided herein. In some

cases, about 1 percent to about 5 percent of the ethanol in a brandy replica, on a proof
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gallon basis, can be from a traditional brandy. For example, 1% to 5% {e.g., 1% to 2%,
2% t0 3%, 3% to 4%, or 4% to 5%} of the ethanol in a brandy replica, on a proof gallon
basis, can be from a traditional brandy.

A “proof gallon” 1s one hiquid gallon of spirits that is 50% alcohol at 60°F. Thus,
for example, a distilled spirit bottled at 80 proof (40% alcohol) would be 0.8 proof
gallons per gallon of liquid. An 80 proof spirit brandy replica containing 1% ethanol from
a traditional brandy on a proof gallon basis therefore would contain 0.8 x .01 = 0.008
proof gallon from the traditional brandy.

The brandy replicas described herein can contain particular volatile and,
optionally, non-volatile grganic compounds. The terms “contain,” “include,” “comprise”
are used herein to indicate that a compound is present in a brandy replica in an amount
that is detectable {(e.g., using a mass spectrometry method, such as gas chromatography
mass spectrometry}. The terms “lacks,” “does not contain,” “does not include,” and “does
not comprise” are used herein to indicate that a compound 1s not detectable in a brandy
replica {e.g., using a mass spectrometry method, such as liquid chromatography mass
spectrometry ). The brandy replicas provided herein can be distinguished from traditional
brandies based at least in part on the combination of VOCs and, in some cases, non-
volatile organic compounds contained or not contained therein, and/or based on the
amounts of particular VOUCs or, in some cases, non-volatile organic compounds contained
therein.

In some embodiments, a brandy replica can consist of the ingredients included in
a particular list, or can have a VOC content {or non-volatile compound content) that
consists of the YOCs {or non-volatite compounds) included in a particular list. Further, a
brandy replica can consist essentially of the ingredients included in a particular list, or
can have a VOU content {or non-volatile compound content) that consists essentially of
the VOUCs {or non-volatile compounds) that are included in a particular list. By
“consisting essentially of” is meant that a brandy replica contains specified
ingredients/ VOCUs/non-volatile compounds, and can contain additional
ingredients/ VOCs/non-volatite compounds that do not matenally affect the basic and

novel characteristics of the brandy.



10

15

25

WO 2023/055801 PCT/US2022/045041

Various formulations for brandy replicas are described herein. In general, the
brandy replicas include the following components, or classes of components:

(a} a source of water, either pure or with mineral content present fo improve
flavor;

(b} a source of ethanol {e.g., a distilled or fermented ethanol, such as grain neutral
spirits};

{(c) optionally, a traditional brandy, where the traditional brandy makes up vo
more than about 10 wit% of the brandy replica;

{d) one or more fruit juices,

{e} one or more tannins and/or an oak extract;

{f} one or more additional YOCs (that is, one or more VOCs 1n addition to the
ethanol and any volatile compounds that may be present in the traditional brandy, the
fruit juice, and the tannins and/or oak extract); and optionally

{g) one or more additional non-volatile compounds {that is, one or more non-
volatile compounds in addition to any non-volatile compounds that may be present in the
traditional brandy, the fruit juice, and the tannins and/or oak extract}.

Water is the main component of the brandy replicas, acting as a solvent for the
other ingredients. The ethanol component and the brandy component (if any) provide the
alcoholic content. The one or more fruit juices, one or more fanning, and one or more
added VOCs can provide both aroma and flavor, including fruity, floral, earthy,
herbaceous, cak, yeast, spice, and/or mingral aromas and flavors. In some cases, one or
more non-volatile components can provide acidity, flavor, aftertaste, and mouthteel
perception of the brandy teplicas.

In general, the brandy replicas provided herein can have a water content of about
5 1o about 70 wi%. For example, a brandy replica can have a water content of about S to
10 wit%, about 10 1o 20 wi%, about 20 to 30 wi%, about 30 to 40 wi%, about 40 to 45
wi%, about 45 to 50 wits, about 50 to 55 wil, about 55 to 60 wt%, about 60 to 65 wi%s,
or about 65 to 70 wi%.

In some embodiments, a brandy replica can include water, ethanol, a traditional

brandy, one or more fruif juices, and {a) one or more additional YOUs (1.e, VOUs in
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addition to ethanol), where the one or more additional VOCs are not present in a
corresponding reference brandy {(also sometimes herein called a corresponding traditional
brandy}); (b) one or more additional VOCs, where the one or more additional VOCs do
not include one or more VOUCUs that are present in a corresponding reference brandy; (¢}
one or more additional non-volatite compounds, where the one or more additional non-
volatile compounds are not present in a corresponding reference brandy,; {d) one or more
additional non-~volatile compounds, where the one or more additional non-volatile
compounds do not include one or more non-volatite compounds that are presentin a
corresponding reference brandy; or {e) any combination of {a}, (b), (¢}, and {d) {(a) and
{(b}; {a) and {c¢}; {a) and (d}; (b) and (c}; (b) and {d}; {c} and (d); (a), (b}, and {c}; (a}, (b},
and {d); (a}, (¢}, and {(d}; (b}, {c}, and {(d}; or (g}, (b}, {c), and {d}].

As used herein, a “corresponding reference brandy” can be a single type, a single
brand, or a single bottle of traditionaliy-produced brandy that a brandy replica as
described herein is intended to teplicate. In some cases, a stogle type, single brand, or
single boitle of traditionally-produced brandy can be a blend of two or more {e.g., two,
three, four, or more than four) brandies. For exarmple, if a brandy replica 1s meant to be
the same as a Cognac, then a Cognac would be a corresponding reference brandy.

In general, the brandy replicas provided herein can have a total alcohol content
{e.2., an ethanol content from grain neutral spirits and traditional brandy) content that
ranges from about 30 wt%s to about 95 wit%. For example, a brandy replica can have an
alcohol content of about 30 wit%, about 35 wi¥s, about 40 wi%, about 45 wt%, about 50
wi%, about 55 wi%, about 60 wit%, about 65 wt%, about 70 wt%s, about 75 wi%s, about
30 wi%, about 85 wit%e, about 90 wt6, about 95 wi%, about 30 to 35 w4, about 35 10 40
wit%, about 40 to 45 wi%, about 45 to 50 wi%, about 50 to 55 wi%, about 55 to 60 wi¥,
about 60 to 65 wit%, about 65 to 70 wi%, about 70 to 75 wi%, about 75 to 80 wi%, about
80 to 85 wi%, about 85 to 90 wi%, or about 90 to 95 wi%.

In some cases, the brandy replicas provided herein can contain about 30 wi% to
about 95 wit% grain neutral spirits {e.g., about 30 wt%, about 35 wt%, about 40 wt%,
about 45 wit%, about 50 wt%, about 55 w6, about 60 wi%s, about 65 wi%, about 70

wi%, about 75 wit%, about 80 wi%, about 85 wt%, about 90 wt%, about 95 wi%, about
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30 to 35 wt%, about 35 1o 40 wit%, about 40 to 45 wi%, about 45 to 50 wi¥%, about 50 to

5 wit%%, about 55 to 60 wi%, about 60 to 65 wt%, about 63 to 70 wt%, about 70 10 75

(41

wit%, about 75 10 80 wt, about &0 to 85 wi%, about €5 to 90 wi%, or about 90 to 95
wi% grain neutral spirits) and about 0.1 wit% to about 10 wts traditional brandy {e.g.,
about 0.1 wit%, about 0.25 wi¥%, about 0.5 wiSe, about (.75 wi%, about 1 wit%, about 1.25

%%, about 1.5 wit%, about 2 wit%, about 3 w4, about 5 wi%, about 10 wi%, about .1
10 0.25 wi¥s, about 0.25 to 0.5 witSe, about 0.5 t0 0.75 wi%, about 0.75 to 1 wit%, about |
to 1.25 wi¥%, about 1.25 to 1.5 wt%, about 1.5 to 2 wi%, about 2 to 3 wi%, about 3 t0 5
wit%, about 5 to 10 wi%, no more than about 1 wi%, no more than about 2 wit%, no more
than about 3 wi®e, no more than about 5 wt%s, or no more than about 10 wit% traditional
brandy).

The brandy replicas provided herein can contain one or more {e.g., one, two,
three, four, five, or more than five) types of fruit juices. For exaraple, a brandy replica
can contain grape juice, apple juice, pear juice, apricot juice, peach juice, cherry juice, or
any combination thereof {e.g., combinations that include grape and apple juice, grape and
pear juice, grape and apricot juice, grape and peach juice, grape and cherry juice, apple
and pear juice, apple and apricot juice, apple and peach juice, apple and cherry juice, pear
and apricot juice, pear and peach juice, pear and cherry juice, apricot and peach juice,
apricot and cherry juice, peach and cherry juice, or combinations that include three or
more such juices). During preparation, a juice can be added to a brandy replica as a
concentrate or in non-concentrated form. The brandy replicas provided herein can contain
about 0.1 wi% to about 10 wt% fruit juice. For example, a brandy replica can contain
fruit juice in an amount of about 0.1 wt%, about 0.5 wit%, about T wi%, about 1.5 wt’s,
about 2 wt%, about 2.5 wi%, about 3 wi%, about 4 wt%, about 5 wt%s, about & wi¥e,
about 7 wt%, about & wis, about 9 wi%, about 10 wi%, about ¢.1 t0 0.5 wil%, about 0.5
to 1 wi%, about 1 to 1.5 wit%, about 1.5 to 2 wi%, about 2 to 3 wi%, about 3 to 4 wi%,
about 4 to 5 wts, about S to & wi%, about 6 to 7 wi%, about 7 to 8 wit%, about § 10 9
wt%, or about 9 to 10 wt%. When two or more frut juices are included, they may be

included in equal amounts or in any appropriate ratio.
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In some cases, the brandy replicas provided herein can contain an oak extract. The
oak extract can be included in an armount from about 0.1 wi% to about 10 wit%. For
example, a brandy replica can contain about 0.1 wt, about 0.5 wit%, about T wt%, about
1.5 wit%, about 2 wi%, about 2.5 wt%, about 3 wi%, about 4 wi%, about 5 wt%s, about 6
wi%, about 7 wit%, about 8 wi%, about @ wi%, about 10 wi%, about 0.1 10 0.5 wi%,
about 0.5 to T wt%, about 1 to 1.5 wt%, about 1.5 to 2 wt%%, about 2 to 3 wit%s, about 3 to
4 wi%, about 4 to S wi%, about 5 to 6 wiSe, about 6 to 7 wt%, about 7 to § wi¥s, about 8
to 9 Wi, or about © to 10 wi% oak extract.

o some cases, the brandy replicas provided herein can contain one of more
tannins {e.g., one or more oak tannins or powdered oak tannins). The one or more tannins
can be included in an amount of about 0.001 wt%s to about 1 wi% (e.g., about 0.001 to
0.005 wi%, about 0.005 t0 0.01 wtSe, about (.01 10 0.05 wi%, about 0.05 to about 0.1
wi%, about 0.1 to about 0.25 wi%, about 0.25 to 0.5 wi%, or about 0.5 to | wit%e).

o addition, the brandy replicas provided herein can contain one or more
additional VOCs, where the additional VOCs were added to the replica on an individual
basis {(e.g., in pure or substantially pure form). The one or more added VOCs that are
present in a brandy replica can include compounds that fall into any of several categories,
including esters, acids, alcohols, aldehydes/ketones, terpenes/isoprenoids, phenols, and/or
furans. In some cases, for example, a brandy replica can contain VOCs that include an
ester, an alcohol in addition to the ethanol, an aldehyde and/or a ketone, a terpene, and a
furan.

Esters, including ethyl, methyl, and acetate esters, can contribute fruity and floral
characteristics to an alcoholic beverage. In some cases, esters that can be used in a brandy
replica include, without limitation, phenethyl acetate, ethyl laurate, ethyl acetate,
tetrahydrofurfuryl acetate, isobutyl propilonate, propyl acetate, ethyl butyrate, 1sobutyl
iscbutyrate, hexyl Z-methylbutanocate, butyl isobutyrate, and any combination thereof.
Any appropriate number of esters can be used (for example, 11025, 110 10, 1 t0 5, S to
25, 510 10, or 10 to 25 esters}). In some cases, the one or more esters can be present o a
total amount of about 1.8 mg/L to about 400 mg/L {e.g., about 1.8 to about 3 mg/L, about

3 to about 10 mg/L, about 10 o about 20 mg/L, about 20 to about SO mg/L, about 50 to
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about 100 mg/L, about 100 to about 200 mg/L., about 200 to about 300 mg/L, or about
300 to about 400 mg/L}. The ester(s) can make up any suitable proportion of the
additional VOC content. For example, about 0.1% to about 99% {e.g., about 6. 1% to
about 196, about 1% to about 10%, about 10% to about 20%, about 20% to about 25%,
about 25% to about 30%, about 30% to about 40%, about 40% to about 50%, about 50%
to about 60%, about 60% to about 70%, about 70% to about 0%, about 80% to about
90%, or about 90% to about 95%) by mass of the additional VOCs can comprise one or
more esters. The one or more esters can be present at any suitable amount within a brandy
replica. In some cases, for example, added ester(s) can make up about 0.001 to about 0.1
wt% {e.g., about .001% to about 6.005 wi%, about 0.005 to about 0.01 wi%, about 0.01
to about 0.05 wit%, or about 0.05 to about 0.1 wt%) of a brandy replica. In some cases,
the additional VOCs can include no esters.

Acids may contribute to “sour” or “fermented” aromas or tflavors, which can be
important to the general character of a brandy. An example of an acid that may be
included in a brandy replica is butyric acid. Any appropriate number of acids can be used
{for example, 110 25, 1 t0 10, 1 t0 3, S 10 25, 510 10, or 1010 25 acids). Acids can make
up any suitable portion of the additional VOCs. In some embodiments, the one or more
acids can be present in a total amount of about 0.06 mg/L to about 11 mg/L {e.g., about
0.06 to about 6.1 mg/L, about 0.1 to about 0.5 mg/L, about 0.5 to about 1 mg/L, about 1
to about 3 mg/L, about 3 to about 5 mg/L, about 5 to about 7 mg/L, about 7 to about 9
mg/L, or about @ to about 11 mg/L ). In some cases, the one or more acids can be present
in a total amount of' less than about 0.16 mg/L {(e.g., less than about 0.15 mg/L, less than
about 0.13 mg/L, less than about 0.1 mg/L, or less than about 0.05 mg/L). The acid(s) can
make up any suitable proportion of the additional VOC content. For example, about 0.1%
to about 99% (e.g., about 0.1% to about 1%, about 1% to about 10%, about 10% to about
20%, about 20% to about 25%, about 25% to about 30%, about 30% to about 40%, about
40% to about 50%, about 50% to about 60%, about 60% to about 70%, about 70% to
about 80%, about 80% to about 90%, or about 90% to about 95%) by mass of the
additional VOCs can corprise one or more acids. The one or more acids can be present

at any suitable amount within a brandy replica. In some cases, for example, added acid(s)
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can make up about 0.001 to about 0.1 wt% {e.g., about 0.001% to about 0.005 wt%, about
0.005 to about 0.01 wt%, about 0.01 to about 0.05 wt%s, or about 0.05 to about 0.1 wit%)
of a brandy replica. In some embodiments, the one or more additional VOCs can include
no acids.

Aldcohols in addition to the ethanol provided by the grain neutral spirit and the
traditional brandy can provide varicus flavor components to alcoholic beverages,
including banana, spice, grassiness, and oxidized characteristics. In some cases, higher
alcohols also can add roundness to the general aroma of an alcoholic beverage, as well as
some weight on the palate. Non-limiting exaroples of alcohols that can be present to the
brandy replicas provided herein are phenethyl alcohol, 1soamyl aleohol, and a
combination thereof. Any appropriate number of alcohols in addition to the ethanol can
be used {for example, 1 t0 25, 1 10 10, 1 to 5, 510 25, 510 10, or 10 to 25 alcohols). In
some cases, the one or more added alcohols can be present in a total amount of about 0.5
mg/L to about 300 mg/L (e.g., about 0.5 to about 5 rog/l., about § to about 10 mg/L,
about 10 to about 50 mg/L, about 50 to about 100 mg/L, about 100 to about 250 mg/L, or
about 250 to about 500 mg/L}. In some cases, the one or more added alcohols can be
present in a total amount of less than about 22 mg/l (e g, less than about 20 mg/L. less
than about 17 mg/L, less than about 1S mg/L, or less than about 10 mg/L}. The alcohol(s)
can make up any suitable proportion of the additional VOC content. For exampie, about
0.1% to about 99% {e.g., about 0.1% to about 1%, about 1% to about 10%, about 10% to
about 20%, about 20% to about 25%, about 25% to about 30%, about 30% to about 40%,
about 40% to about 50%, about 50% to about 60%, about 60% to about 70%, about 70%
to about 80%, about 80% to about 90%, or about 90% to about 95%) by mass of the
additional YOCs can comprise one or more alcohols. The one or more added alcohols can
be present at any suitable amount within a brandy replica. In some cases, for example,
added aicohol(s} can make up about 0.001 to about 0.1 wt% (e.g., about 0.001% to about
0.005 wt%, about 0.005 to about 0.01 wt%, about 0.01 to about 0.05 wt%, or about 0.05
to about 0.1 wi%) of a brandy replica. In some cases, the additional VOCs can include no

additional alcohois.
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Aldehydes and ketones also can provide flavors that add to the general character
of an alcoholic beverage. In some cases, aldehydes/ketones that can be used in the brandy
replicas provided herein can include, without limitation, phenylacetaldehyde, 2,3~
pentanedione, methyleyclopentenclone, 2-heptanone, and any combination thereof. Any
appropriate number of aldehydes/ketones can be used (for example, 11025, 110 16, 1 10
5, 51025, 510 10, or 10 to 25 aldehydes/ketones). In some cases, the one or more added
aldehydes/ketones can be present 1n a total amount of about 0.006 mg/L to about 1.2
mg/L {e.g., about 0.006 to about 0.06 mg/L, about 0.06 to about 0. 12 mg/T., about 0.12 to
about 0.6 mg/L, or about 0.6 to about 1.2 mg/L). The aldehyde(syketone(s) can make up
any suitable proportion of the additional VO content. For example, about 0.1% to about
99% (e.g., about 0.1% to about 1%, about 1% to about 10%, about 10% to about 20%,
about 20% to about 25%, about 25% to about 30%, about 30% to about 40%, about 40%
to about 50%, about 30% to about 60%, about 60% to about 70%, about 70% to about
80%, about 80% to about 90%, or about 90% to about 93%) by mass of the additional
V(Cs can comprise one of more aldehydes and/or ketones. The one or more aldehyde(s)
and/or ketone(s) can be present at any suttable amount within a brandy replica. In some
cases, for example, added aldehvde(s) and/or ketone(s) can make up about 0.001 to about
0.1 wt%s {e.g., about 0.001% to about 0.005 wt%, about 0.005 to about 0.01 wt%s, about
0.01 to about 0.05 wt%, or about 0.05 to about 0.1 wit%) of a brandy replica. In some
cases, the additional VOCs can include no aldehydes or ketones.

Terpenes and isoprenoids can contribute various floral and green characteristics to
an alcoholic beverage. A non-limiting example of a terpene that can be included 1n the
brandy replicas provided herein is linalool. Any appropriate number of
terpenes/isoprenoids can be used {(for example, 110 25 110 10, 110 5, 510 25, Sto 10, or
10 to 25 terpenes). In some cases, the one or more added terpenes/isoprenocids can be
present in a total amount of about 0.03 mg/L to about 1.3 meg/L {e.g., about 0.03 to about
0.3 mg/L, about 0.3 to about 0.6 mg/L, about 0.6 to about 0.9 mg/L, or about 0.9 to about

1.3 mg/L}. The terpene(s)/tsoprencid(s) can make up any suitable proportion of the

additional VOC content. For example, about 0.1% to about 99% (e.g., about 0.1% to

about 19, about 1% o about 10%, about 10% o about 20%, about 20% to about 25%,
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about 25% to about 30%, about 30% to about 40%, about 40% to about 50%, about 50%
to about 60%, about 60% to about 70%, about 70% to about 80%, about 80% to about
90%, or about 906% to about 95%) by mass of the additional VOUs can comprise one or
more terpenes. The one or more terpenes/isoprencids can be present at any suitable
amount within a brandy replica. In some cases, for example, added terpene(s) can make
up about 0.001 to about 0.1 wit% (e.g., about 0.001% to about 0.005 wt%, about 0.005 to
about 0.01 wt%, about 0.01 to about ¢.05 wt?s, or about 0.05 to about 0.1 wi%} of a
brandy replica. In some cases, the additional VOCs can include no terpenes or
isoprenoids,

Furans can also contribute to the signature flavors of alcoholic beverages. A non-
himiting example of a furan that can be included in the brandy replicas provided herein is
2-pentylfuran. Any approptiate number of furans can be used (for example, 1 t0 25, 1 to
10,1105, 510 25, Sto0 10, or 10 to 25 furans). In some cases, the one or more added
furans can be present in a total amount of about 0.07 mg/L to about 0. 14 mg/l. (e g,
about 0.07 to about 0.08 mg/L, about 0.08 to about 0.1 mg/L, about 0.1 to about 0.12
mg/L, or about 0.12 to about 0.14 mg/L). The furan(s} can make up any suitable
proportion of the additional VOC content. For example, about 0.1% to about 99% {e.g.,
about 0.1% to about 1%, about 1% to about 10%, about 10% to about 20%, about 20% to
about 25%, about 23% to about 30%, about 30% to about 40%, about 40% to about 50%,
about 50% to about 60%, about 60% to about 70%, about 70% to about 80%, about 80%
to about 90%, or about 90% to about 95%) by mass of the additional VOCs can comprise
one or more furans. The one or more furans can be present at any suttable amount within
a brandy replica. In some cases, for example, added furan(s) can make up about 0.001 1o
about 0.1 wt% (e.g., about 0.001% to about 0.005 wt%, about 0.005 to about 0.01 wt%,
about 0.01 to about 0.05 wi%, or about 0.05 to about 0.1 wi%) of a brandy rephica. In
some cases, the additional VOCs can include no furans.

Acetals can also contribute to the signature tlavors of alcoholic beverages. A non-
fimiting example of an acetal that can be included in the brandy replicas provided herein
is vanillin erythro and threo-butan-2,3-diol acetal. Any appropriate number of acetals can

be used {for example, 1 to 25, 110 10, 1 to 5, 510 25, Sto 10, or 10 to 25 acetals). The
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acetal{s} can make up any suitable proportion of the additional YVOC content. For
example, about 0.1% to about 99% (e.g., about 0.1% to about 1%, about 1% to about
10%, about 10% to about 20%, about 20% to about 25%, about 25% to about 30%, about
30% to about 40%, about 40% to about 50%, about 50% to about 60%, about 60% to
about 70%, about 70% to about 80%, about 80% to about 90%, or about 90% to about
95%) by mass of the additional VOCs can comprise one or more acetals. The one or more
acetals can be present at any suitable amount within a brandy replica. In some cases, for
example, added acetal(s) can make up about 0.001 to about 0.1 wt% {e.g., about 0.001%
to about 0.005 wt%, about 0.005 to about 0.01 wt%s, about 0.01 to about §.05 wt’s, or
about 0.05 to about 0.1 wi%) of a brandy replica. In some c¢ases, the additional VOCs can
include no acetals.

Phenols can contribute smoky or earthy characteristics 1o a sake. A non-himiting
example of a phenol that can be used in the brandy replicas described herein 18 eugenol.
Any appropriate number of phenols can be used (for example, 11010, 108, 1t0 5, 2 1o
10,210 8,210 5,310 5,310 &, or 3 to 10 phenols). Phenols can make up any suitabie
portion of the additional VOCs. In some embodiments, the one or more phenols can be
present in a total amount of about 0.015 mg/L to about 6.37 mg/L (e.g., about 0.015 1o
about 0.05 mg/L, about 0.05 to about 0.1 mg/L, about 0.1 to about 0.2 mg/L, or about 0.2
to about (.37 mg/L). In some embodiments, about (.00009% to about 0.006% by mass
{e.g., about 0.00009% to about 0.0001%, about 0.00009% to about 0.0005%, about
0.0001% to about 0.0005%, about 0.0005% to about 0.001%, about 8.001% to about
0.005%, or about 0.001% to about 0.006% by mass) of the one or more additional VOCs
can be the one or roore phenols. In some embodiments, the oue or more additional VOCs
can include no phenols.

In some cases, a brandy replica can 1oclude one or more (e.g., one ot more, two or
more, three or more, four or more, five or more, six or more, seven or more, eight or
more, nine or more, ten or more, eleven, or all twelve) additional VOCs selected from the
group consisting of phenethyl acetate, phenviacetaldehyde, 2-pentylfuran, phenethyl

alcohol, ethyl laurate, eugenol, ethyl acetate, linalool, 2 3-pentanedione,
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tetrahydrofurfuryl acetate, methyicyclopentenclone, and vanillin erythro and threo-butan-
2.3-diol acetal.

The presence, absence, and/or amount of VOUs and non-volatile compounds in
traditional brandies and in brandy replicas 1s assessed using gas chromatography/mass
spectrometry (GU-MS) and liquid chromatography/mass spectrometry (LC-MK) methods
as described herein. A volatile or non-volatile compound that 15 “not present” in a
reference brandy 15 one that 18 not detected in the reference brandy using the methods set
forth in Example 3. Limits of detection for various VOUCs are disclosed in TABLES 2A
and 2B herein, and limits of detection for various non-volatile compounds are disclosed
in TABLE 6 herein.

In some embodiments, the brandy replicas provided herein can include one or
more {£.2., one, two, three, four, five, six, seven eight, nine, ten, or more than ten) VO(Cs
that are not present in a corresponding traditional brandy. Non-himiting examples of such
compounds include tetrahydrofurfuryl acetate, isobutyl propionate, isobuty] isobutyrate,
hexyt Z-methylbutanoate, butyl isobutyrate, and 2-pentylfuran. In some embodiments, a
brandy replica can include at least one {e.g., at least 1, at least 2, at least 3, at least 4, at
least 5, or all 6) compounds selected from the group consisting of tetrahydrofurfuryl
acetate, isobutyl propionate, 1sobutyl isobutyrate, hexyl Z-methylbutanoate, butyl
tsobutyrate, and 2-pentylfuran. It is surprising that the brandy replicas described herein
include one or more VOCs not found in any tested traditional brandy, as it would be
expected that to create a brandy replica, one would only think to use compounds found in
one or more traditional brandies. By way of example only, 2-pentylfuran, on its own,
gives oft an earthy, rousty character. However, in low coucenirations in a brandy replica
{(e.g., any of the brandy replicas provided herein}, it can provide an attractive caramellic,
rum-like character.

In some embodiments, the additional VOCs can exclude one or more VOCs that
are present in a corresponding traditional brandy. Examples of VOCs that can be
excluded from the brandy replicas provided herein include, without limitation, (E)-B-
famesene, terpinene, 2-methyl-1-butanol, 2-methyl butyl acetate, isoamyl acetate, 1-
decanol, 1-hexanol, 1-octanol, 1-tetradecanocl, 2Z-carene, 5-methyi-furfural, 2-methyibutyl
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octanocate, 2-nonanol, butyl ethanocate, hexy! acetate, n-octyl acetate, a-ionene,
benzaldehyde, 1,2.3, S-tetramethyl-benzene, ethyl benzoate, diethyl succinate, cadalene,
calamenene, ethyl decancate, propyl decancate, diethyl carbonate, D-limonene,
dodecanoic acid, 2-furyl methyl ketone, ethyl 2-furocate, ethyl 2-methylbutyrate, ethyl 9-
decenoate, ethyl isobutyrate, ethyl isovalerate, ethyl lactate, furfural, ethyl heptancate,
ethyl palmitate, ethy! hexanocate, 1soamyl laurate, iscbutyl acetate, iscbutyl laurate,
isopentyl hexanoate, n~capric acid isobutyl ester, n-caprylic acid isobutyl ester, n-
decanoic acid, nerolidol, nonanal, ethy! nonanoate, octanoic acid, 3-methylbuty!
octanoate, ethyl octanoate, hexyl octanoate, methyl octanoate, p-cymene, 3-methylbutyl
decanoate, ethyl valerate, ethyl propionate, B-bisabolene, B-myrcene, tetradecancic acid,
ethyl tetradecanoate, and whiskey lactone. In some cases, for exarmple, a brandy replica
can exclude one or more {e.g., at least five, at least 10, at feast 20, or at least 30)
compounds selected tfrom the group consisting of (E)-B-famesene, terpinene, 2-methyl-1-
butanol, 2-methyl butyl acetate, isoamyl acetate, I-decanol, 1-hexanol, 1-octanol, 1-
tetradecandl, 2Z-carene, S-methyl-furfural, Z-methylbutyl octancate, 2-nonanol, butyl
ethanoate, hexyl acetate, n-octyl acetate, a~ionene, benzaldehyde, 1,2,3,5-tetramethyl-
benzene, ethyl benzoate, diethyl succinate, cadalene, calamenene, ethyl decanoate, propyl
decanoate, diethyl carbonate, D-limonene, dodecanoic acid, 2-furyl methyl ketone, ethyl
2-furoate, ethyl 2-methylbutyrate, ethyl 9-decenocate, ethyl iscbutyrate, ethyl isovalerate,
ethyl lactate, turfural, ethyl heptanocate, ethyl palmaitate, ethvl hexanocate, isoamyl laurate,
iscbutyl acetate, iscbutyl laurate, isopentyl hexanocate, n-capric acid isobutyl ester, n-
caprylic acid isobutyl ester, n-decanoic acid, nerolidel, nonanal, ethyl nonanoate,
octanoic acid, 3~-methylbutyl octancate, ethyl octavoate, hexyl octanoate, methyl
octanocate, p-cymene, 3-methylbutyl decanocate, ethyl valerate, ethyi propionate, 8-
bisabolene, f~myrcene, teiradecanocic acid, ethy] tetradecanoate, and whiskey lactone. It
is surprising that the brandy replicas described herein lack one or more compounds found
in every tested traditional brandy, as it would be expected that to create a brandy replica,
one would believe that compounds present in every tested traditional brandy to be

iruportant to brandy flavor.
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A brandy replica can include any appropriate number of additional VOCs. For
example, a brandy replica can include 1 to 100 (e g, at least S, at least 10, at least 20, at
least 30, at least 40, at least 50, 11090, 1 t6 80, 1 t0 70, 1 t¢ 60, 1 to 50, 1 t0 40, 1 to 30,
11020, 1t0 10, 110 5, 5t0 100, 51090, Sto 80, 510 70, 5 to 60, 5 t0 40, 5 t0 30, 5 10 20,
S0 10, 10 to 100, 10 to 90, 10 t0 90, 10 to0 70, 10 to 60, 10 to 50, 10 to 40, 10 to 30, 10
to 20, 20 to 100, 20 to 90, 20 to 80, 20 to 70, 20 to 60, 20 to 50, 20 to 40, 20 to 30, 30 to
100, 30 to 90, 30 to 80, 30 to 70, 30 to 60, 30 to 50, 30 to 40, 40 to 100, 40 to 90, 40 to
80, 40 t0 70, 40 10 60, 40 to 50, 50 to 100, 50 t0 90, 50 to 80, 50 to 70, or 50 to 60)
additional VOCs. For example, in some embodiments, a brandy replica can include 1 to
21 {e.g., one or more, two or more, three or more, four or more, five of more, Six or more,
seven or more, eight or more, nine or more, ten or more, 1 or more, 12 or more, 13 or
more, 14 or more, 15 or more, 16 or more, 17 or more, 18 or more, 19 or more, 20 or
more, 21, 1to 5, 110 10, 1 to 15, 510 10, 5to 15, 510 20, 10to 15, 1010 20, 1510 20, or
18 to 21) compounds selected from the group consisting of phenethyl acetate, ethyl
laurate, ethyl acetate, tetrahydrofurfuryl acetate, 1sobutyl propionate, propyl acetate, ethyl
butyrate, tsobuty] 1sobutyrate, hexyl 2-methylbutanoate, butyl isobutyrate, butyric acid,
phenethyl alcohel, 1scamy! alcohol, phenylacetaldehyde, 2,3-pentanedione,
methyleyclopentenolone, 2-heptanone, hinalool, 2-pentylfuran, eugenol, and vaniilin
erythro and threo-butan-2, 3-diol acetal. In some cases, a brandy replica caninclude 1 t0 9
{e.g., one or more, two or more, three or more, four or more, five or more, 8iX of More,
seven or more, eight or more, nine, 1103,2104,3t05,4t06,5t07, 0108, or 710 9)
compounds selected from the group consisting of phenethyl acetate, tetrahydrofurfuryl
acetate, ethyi laurate, phenethyl alcohol, 2-pentylfuran, linalool, 2,3-pentanedione,
eugenol, and ethyl acetate. In some cases, a brandy replica can include 1 to 10 (e .g., one
or more, two or more, three or more, four or more, five or more, six or more, seven of
more, eight or more, nine or more, ten, 1103, 2104, 3105, 4106, 5107, 6108, 710 9,
or § to 10) compounds selected from the group consisting of isobutyl propionate, propyl
acetate, ethyi butyrate, tsobutyl isobutyrate, hexyl 2-methylbutancate, butyl iscbutyrate,

2-heptanone, linalool, butyric acid, and 1soamyl alcohol. In some cases, the number of
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VOCs in a brandy-like alcoholic beverage can be less than the number of VOCsin a
single corresponding reference brandy.

In some cases, the number of additional VOCs in a brandy replica can be fewer
than the number of additional VOCs 1n a single corresponding reference brandy. Further,
in some embodiments, the brandy replicas provided herein can fack one or more {e.g.,
one, two, three, four, five, ten, 15, 20, or more than 20) VOCs that are present in a
corresponding traditional brandy. In some cases, the overall population of additional
{non-ethanol) VOCs in a brandy replica can have less than 95% identity to the VOCs in a
corresponding reference brandy {(e.g., in a single type of traditionally made brandy
corresponding to the replica). For example, the additional VOCs in a brandy replica can
have less than 90%, less than 80%, less than 70%, less than 60%, less than 50%, less than
40%, tess than 30%, less than 25%, less than 20%, or less than 15% identity to the
population of VOCs in a corresponding reference brandy made by traditional methods. In
some cases, a percent identity can be calculated by dividing the number of shared
additional VOCs by the number of additional VOCs in the corresponding reference
brandy. Sorue brandy replicas may contato at least 3 {e.g., at least 5, at least 10 at least
15, at least 20, at least 25, at least 30, at least 35, at least 40, at least 45, or at least 50}
VOCs that are not found in a single reference brandy. Moreover, some brandy replicas
may contain no more than 50 {e.g., no more than 45, 40, 35, 30, 25, 20, 15, or 103 VO(s
that are present in a single reference brandy. For example, in some embodiments, a
brandy replica can have at least # additional YOCs and wherein less than # (e.g., n-1, #2-2,
-3, i-4, -5, n-6, n-7, -8, 1-9, 1-10, n-15, 1-20, and the like, as applicable) of the
additional VOCs are found o a single reference brandy; in some embodiments, # can be
equal to 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 35, 40, 45, 50, 55,
&0, 65, 70, 75, 80, or 85,

As noted above, the amounts of VOCs in reference brandies are measured using
the GC-MS methods described herein. In some embodiments, the amount of a particular
VO in a brandy replica can be an amount, based on concentration or percent
composition, that 1s within a range 30% higher and lower than a measured amount for

that VOC 10 a corresponding reference brandy. For example, a VOU can be presentin a
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brandy replica in an amount that is 70 to 90%, 80 to 100%, 90 to 110%, 100 to 120%,
110 to 130%, 70 to 100%, 80 to 110%, 90 t0 120%, or 100 to 130% of an amount
measured for that VOU in a corresponding reference brandy.

In some embodiments, a percent composition of VOCs can be calculated by
dividing the measured amount of a VOU of interest {(e.g., in mg/L} by the total measured
amount of VOCs {e.g., in mg/L). In some embodiments, the total measured amount of
V(s is based on the VOCs in TABLES 24 and 2B. In some embodiments, the total
measured amount of VOCs 1s based on the total measured amount of phenethyl acetate,
ethyl laurate, ethyl acetate, tetrabydrofurfuryl acetate, 1sobutyl propionate, propyl acetate,
ethyl butyrate, iscbutyl isobutyrate, hexyl Z-methylbutanoate, butyl 1sobutyrate, butyric
acid, phenethyl alcohol, iscamyl alcohol, phenylacetaldehyde, 2 3-pentanedione,
methylevelopentenolone, 2-heptanone, linalool, 2-pentylfuran, eugenol, and vanilin
erythro and threo-butan-2,3-diol acetal. In some emnbodiments, the total measured amount
of VO(Cs 1s based on the total measured amount of phenethyl acetate, tetrahydroturfuryl
acetate, ethy! laurate, phenethyl alcohol, 2-pentylturan, linalodl, 2,3-pentanedione,
eugenol, and ethyl acetate. In some embodiments, the total measured amount of VOCs 13
based on the total measured amount of ischutyl propionate, propyi acetate, ethy! butyrate,
isobutyl iscbutyrate, hexyl Z-methylbutanoate, butyl 1sobutyrate, 2-heptanone, linalool,
butyric acid, and iscamyl alcohol.

In some cases, the total amount of VOCs in a brandy replica can be less than the
total amount of VOCs in a reference brandy. For example, a brandy replica can have a
total VOUC content {in mg/L) that 1s less than 95% (e g., less than 90%, 85%, 80%, 70%,
60%, 50% or 40%) of the total VO content {in rog/L) of a corresponding reference
brandy.

In some cases, the total amount of VOUs in a brandy replica can be less than the
total amount of VOCs in a corresponding reference brandy. Further, the amount of any
particular VOC in a brandy replica may be different than the amount of that VOC in a
corresponding reference brandy. In some cases, the amount of a VOU in a brandy replica
can be 75% or less (e.g., 70% or less, 60% or less, 50% or less, 40% or less, 30% or less,

20% or fess, or 10% or less), by concentration or percent mass, than the amount of the
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same VOC in a corresponding reference brandy. In some cases, the amount of a VOC in a
brandy replica can be 125% or more {e.g., 150% or more, 200% or more, or 300% or
more}, by concentration or percent mass, than the amount of the same VOC in a
corresponding reference brandy.

It will be understood that when both a range {or subrange) and an “at least” or
“less than” amount {or percent by mass} are disclosed, these together disclose all ranges
that exist in the overlap of the range {or subrange) and one of the “at least” or “less than”
values in any combination. By way of example only, phenethyl acetate can be present in
an arount of about 0.03 mg/L to about 2 mg/L and the one or more additional VOCs can
include phenethyl acetate in an amount of at {east about 0.17 mg/L. Therefore, phenethyl
acetate can be present in an amount of about 0.17 mg/L to about 2 mg/L (e.g., about 0.17
to about to about 0.5 me/L, about 0.17 10 about 1 mg/L, about 0.17 to about 1.5 mg/L, or
about 0.17 to about 2 mg/L); phenethyl acetate can be present in an amount of about 0.2
mg/L to about 2 mg/L. {e.g., about 0.2 to about 0.5 mg/L, about 0.2 to about 1 mg/L, or
about 0.2 to about 2 mg/L}); phenethyl acetate can be present in an amount of about 0.4
mg/L to about 2 mg/l (e g, about 0.4 to about 1 mg/L, or about 0.4 to about 2 mg/L); or
ethyl butanoate can be present in an amount of about 1 mg/L o about 2 mg/L.

Further, it will be understood that if both a range and an “at least” or “less than”
value are described for a brandy replica, the interpretation will be the largest overlap of
those descriptions. For example, if a brandy replica 1s described with both “phenethyl
acetate can be present in an amount of about 0.03 mg/L to about 2 mg/L.” and “the one or
more additional VOCs include phenethyl acetate in an amount of at least about 0.17
mg/L,” the interpretation shall be that phenethyl acetate 1s present in an amount of about
0.17 mg/L to about 2 mg/L.

In some cases, a brandy-like alcoholic beverage can include two added VOCs,
where the two added VOCs are selected from the group consisting of phenethyl acetate,
ethyl laurate, ethyl acetate, tetrahydrofurfuryl acetate, 1sobutyl propionate, propyl acetate,
ethyl butyrate, iscbutyl isobutyrate, hexyl Z-methylbutanoate, butyl 1sobutyrate, butyric
acid, phenethyl alcohol, iscamyl alecohol, phenylacetaldehyde, 2, 3-pentanedione,

methylevelopentenolone, 2-heptanone, linalool, 2-pentylfuran, and vanilin ervthro and
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threo-butan-2,3-diol acetal. For example, the two added VOCs can be phenethyl acetate
and phenylacetaldehyde, phenethyl acetate and 2-pentylfuran, phenethyl acetate and
phenethy] alcohol, phenethyl acetate and ethyl laurate, phenethyl acetate and eugendl,
phenethyl acetate and ethyl acetate, phenethyl acetate and linalool, phenethyl acetate and
2,3-pentanedione, phenethyi acetate and tetrahydrofurfuryl acetate, phenethyl acetate and
methyleyclopentenolone, phenethyl acetate and vanillin erythro and threo-butan-2,3-diol
acetal, phenylacetaldehyde and 2-pentyituran, phenylacetaldehyde and phenethyl alcohol,
phenviacetaldehyde and ethyl laurate, phenvlacetaldehyde and eugenol,
phenylacetaldehyde and ethyl acetate, phenylacetaldebyde and hinalool,
phenyiacetaldehyde and 2,3-pentanedione, phenylacetaldehyde and tetrahydrofurfuryl
acetate, phenylacetaldehyde and methylcyclopentenolone, phenviacetaldehyde and
vaniitin ervthro and threo-butan-2,3-diol acetal, Z-pentytfuran and phenethyl alcohol, 2-
pentylfuran and ethyl laurate, 2-pentylturan and eugenol, Z-pentylfuran and ethyl acetate,
2-pentyituran and hinalool, 2-pentylfuran and 2,3-pentanedione, 2-pentylfuran and
tetrahydrofurfury! acetate, 2-pentylfuran and methylcyclopentenolone, Z-pentylfuran and
vaniilin erythro and threo-butan-2, 3-diol acetal, phenethyl alcohol and ethyl laurate,
phenethy! alcohol and eugenol, phenethyl alcohol and ethyl acetate, phenethyl alcohol
and linalool, phenethyl alcohol and 2,3 -pentanedione, phenethyl alcohol and
tetrahydrofurfury] acetate, phenethyl alcobol and methyleyclopentenolone, phenethyl
alcohol and vanillin erythro and threo-butan-2 3-diol acetal, ethyl laurate and eugenol,
ethyl laurate and ethyl acetate, ethyl laurate and hinalool, ethyl laurate and 2,3~
pentanedione, ethyl laurate and tetrahydrofurfuryl acetate, ethyl laurate and
methyleyclopentenolone, ethyl laurate and vanillin erythro and threo-butan-2,3-diol
acetal, eugenol and ethyl acetate, eugenol and linalool, eugenol and 2 3-pentanedione,
eugenol and tetrahydrofurfuryl acetate, eugenol and methylcyclopentenolone, eugenol
and vantllin erythro and threo-butan-2,3-dicl acetal, ethyl acetate and linalool, ethyl
acetate and 2, 3-pentanedione, ethyl acetate and tetrahydroturfuryl acetate, ethyl acetate
and methyleyclopentenolone, ethyl acetate and vanillin erythro and threo-butan-2,3-diol
acetal, linalool and 2, 3-pentanedione, linalool and tetrahydroturfuryl acetate, linalool and
methylcyclopentenslione, linalool and vanillin erythro and threo-butan-2 3-diol acetal,
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2,3-pentanedione and tetrahydrofurturyl acetate, 2 3-pentanedione and
methyleyclopentenolone, 2 3-pentanedione and vanillin erythro and threo-butan-2,3-diol
acetal, tetrahydrofurfuryl acetate and methyleyclopentenslone, tetrabydrofurfuryl acetate
and vanillin erythro and threo-butan-2,3-diol acetal, and methyleyclopentenolone and
vanillin erythro and threo-butan-2,3-dio} acetal.

As noted above, VOCs and non-volatile compounds can be detected in reference
brandies and brandy replicas {and other alcoholic beverages) using any suitable methods,
including gas chromatography/mass spectrometry (GC-MS) and higuid
chromatography/mass spectrometry {LC-MS) methods, A VO that 1s “not present” or
“not detected” in a reference brandy, for example, is one that is not detected in the
reference brandy using a GC-MS method as described herein.

In some cases, the one or more additional YOUs in a brandy-like alcoholic
beverage can include phenethyl acetate. The phenethyl acetate can be present in an
amount of, for example, about 0.03 o about 2 g/l (e.g., about 0.03 to about 0.3 mg/L,
about 0.3 to about 0.46 mg/L, about 0.46 to about 0.85 mg/L, about 0.46 to about 0.5
mg/L, about 0.5 to about .54 mg/l., about 0.54 to about 0.58 mg/L., about 0.58 to about
0.62 mg/L, about 0.62 to about 0.66 mg/L, about 0.64 to about 0.68 mg/L., about 0.68 to
about 0.72 mg/L, about 0.72 to about 0.76 mg/L, about 0.76 to about 0.8 mg/L, about 0.8
to about 0.85 mg/l., about 0.85 to about 1.0 mg/L, about 1.0 to about 1.5 mg/L., or about
1.5 to about 2 mg/L). In some cases, about 0.005% to about 5% by mass {¢.g., about
0.005% to about 0.05%, about 0.05% to about 0.5%, about 0.5% to about 1.0%, about
1.0% to about 1.3%, about 1.3% to about 2.5%, about 1.3% to about 1 5%, about 1.5% to
about 1.7%, about 1.7% to about 1.9%, about 1.9% to about 2.1%, about 2.1% to about
2.3%, or about 2.3% to about 2.5%, about 2.5% to about 3%, about 3% to about 3.5%
about 3.53% to about 4%, about 4% to about 4.53%, or about 4.5% to about 5.0%, by mass}
of the one or more additional VOCs can be phenethyl acetate. In some cases, the one or
more additional VOCs can include no phenethyl acetate.

In some cases, the one or more additional VOCs in a brandy-like alccholic
beverage can include phenviacetaldehyde. The phenylacetaldehyde can be present in an
amount of, for example, about 0.2 to about 0.8 mg/L {(e.g., about 0.2 to about 0.36 mg/L,,
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about 0.2 to about 0.22 mg/L, about 0.22 to about 0.24 mg/L, about 0.24 to about 0.26
mg/L, about 0.26 to about 0.28 mg/L, about 0.28 to about 0.3 mg/L, about 0.3 to about
0.32 mg/l., about 0.32 to about 0.34 mg/L., about 0.34 to about .36 mg/L., about 0.36 to
about 0.4 mg/L, about 0.4 to about 0.6 mg/L, or about 0.6 to about 0.8 mg/L). In some
cases, about (.53% to about 1.8% by mass {e.g., about 0.53% to about 0.57%, about
{.57% to about 1.06% , about 0.57% to about 0.65%, about 0.65% to about 0.75%, about
0.75% to about 0.85%, about 0.85%% to about 0.95%, about 0.95% to about 1.06%, about
1% to about 1.2%, about 1.2% to about 1.4%, about 1.4% to about 1.6%, or about 1.6%
to about 1.8%, by mass) of the one or more additional VOUCs can be phenylacetaldehyde.
In some cases, the one or more additional VOCs can include no phenylacetaldehyde.

In some cases, the one or more additional VOCs in a brandy-like alcoholic
beverage can include Z-pentylfuran. The 2-pentyifuran can be present in an amount of,
for example, about 0.05 to about 0.85 mg/L (e.g., about 0.05 to about 0.1 mg/L, about 0.1
to about 0.25 mg/L, about 0.25 to about §.46 mg/l., about 0.46 to about 0.85 mg/L., about
0.46 to about 0.5 mg/L, about 0.5 to about 0.54 mg/L, about 0.54 to about 0.58 mg/L,
about 0.58 to about 0.62 mg/L., about 0.62 to about 0.66 mg/L., about 0.64 to about 0.68
mg/L, about 0.6¥ to about 0.72 mg/L, about 0.72 to about 0.76 mg/L, about 0.76 to about
0.8 mg/L, or about 0.8 to about 0.85 mg/L). In some cases, about 0.25% to about 2. 5% by
mass {(e.g., about 0.25% to about 0.5%, about 0.5% to about 1.0%, about 1.0% to about
1.3%, about 1.3% to about 2.5%, about 1.3% to about 1.7%, about 1.7% {0 about 1.9%,
about 1.9% to about 2. 1%, about 2.1% to about 2.3%, or about 2.3% 1o about 2.5%, by
mass) of the one or more additional VOCs can be Z-pentylfuran. In some cases, the one
or more additional VOCs can include no Z-pentylfuran.

In some cases, the one or more additional VOCs in a brandy-like alcoholic
beverage can include phevethyl alcohol. The phevethyl alcohol can be presentiv an
amount of, for example, about 0.46 to about 50 mg/L (e.g., about 0 406 to0 about 0.85
mg/L, about 0.46 to about 0.5 mg/L, about 0.5 to about 0.54 mg/L, about 0.54 to about
0.58 mg/L, about 0.58 to about 0.62 mg/L, about 0.62 to about 0.66 mg/L., about 0.64 to
about 0.68 mg/L, about 0.68 to about 0.72 mg/L, about 0.72 to about 0.76 mg/L, about

0.76 to about 0.8 mg/L, or about 0.8 to about .85 mg/L., about 0.85 to about 1 mg/L,
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about 1 to about 5 mg/L, about 5 to about 10 mg/L, about 10 to about 15 mg/L, about 15
to about 20 mg/L, about 20 mg/L to about 25 mg/L, about 25 to about 30 mg/L, about 30
to about 35 mg/L., about 35 to about 40 mg/L., about 40 to about 45 mg/L, or about 45 to
about 50 mg/L}. In some cases, the phenethyl alcohol can be present in an amount of less
than about 1. 28 mg/L. {e.g , less than about 1.25 mg/L, less than about 1.2 mg/L, less than
about 1.1 mg/l, less than about T mg/L, less than about 0.9 mg/L, less than about 0.8
mg/L, tess than about 0.7 mg/L., less than about 0.6 mg/L, less than about 0.5 mg/L, less
than about 0.4 mg/L, less than about 0.3 mg/L, less than about 0.2 mg/L, or less than
about 0.1 mg/L). In some cases, about 0.26% to about 65% by mass (e.g,, about 0.26% to
about 0.5%, about 0.5% to about 1.0%, about 1.0% to about 1.3%, about 1.3% to about
2.5%, about 1.3% to about 1.5%, about 1.5% to about 1.7%, about 1.7% to about 1.9%,
about 1.9% to about 2. 1%, about 2.1% to about 2.3%, about 2.3% to about 2.5%, about
2.5% to about 10.0%, about 10% to about 20% about 20% to about 30%, to about 40%,
about 40% to about 50%, about 50% to about 60%, or about 60% to about 65%) of the
one or more additional VOCs can be phenethyl alcohol. In some cases, the one or more
additional VOCs can include no phenethyl alcohol.

In some cases, the one or more additional VOCs in a brandy-like alcoholic
beverage can include ethyl laurate. The ethyl laurate can be present in an amount of, for
example, about (.05 to about 14 mg/l. (e g, about 0.05 10 about 0.5 mg/L, about 0.5 to
about 1.0 mg/L, about 1.0 to about 1.3 mg/L, about 1.3 to about 2.42 mg/L, about 1.3 to
about 1.4 mg/L., about 1.4 to about 1.5 mg/L, about 1.5 to about 1.6 mg/L, about 1 6 1o
about 1.7 mg/L, about 1.7 to about 1.8 mg/L, about 1.8 to about 1.9 mg/L, about 1 910
about 2 mg/l., about 2 to about 2.1 mg/L, about 2.1 to about 2.2 mg/L, about 2.2 to about
2.3 mg/L, about 2.3 to about 2.42 mg/L, about 2.42 to about 14.0 mg/L (e.g., about 2.42
to about S wg/L, about S to about 10.0 g/l about 10.0 1o about 140 mg/L). Tu some
cases, about 0.005% to about 27% by mass {e.g., about 0.005% to about 0.05%, about
0.05% to about 0.5%, about 0.5% to about 1%, about 1% to about 2%, about 2% to about
s, about 3% to about 3.8, about 3.8% to about 7.1%., about 3.8% to about 4.1%, about

7

4.1% to about 4.4%, about 4.4% to about 4.7%, about 4.7% to about 5%, about 3% {0

~

about 5.3%, about 5.3% to about 5.6%, about 5.6% to about 5.9%, about 5.9% to about
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6.2%, about 0.2% to about 6.5%, about ©.5% to about 6.8%, about 6.8% to about 7.1%,
about 7.1% to about 10%, about 10% to about 15%, about 15% to about 20%, about 20%
to about 25%, or about 25% to about 27%, by mass} of the one or more additional VOCs
can be ethyl laurate In some cases, the one or more additional VOCs can include no ethyl
faurate.

In some cases, the one or more additional VOCs in a brandy-like alcoholic
heverage can include eugenol. The eugenol can be present in an amount of, for example,
about 0.02 to about 0.97 mg/L {e.g., about 0.02 to about 0.2 mg/L, about 0.2 to about 0.3
mg/L, about 0.3 to about 0.4 mg/L, about .4 to about 0.5 mg/L., about 0.52 to about 0.97
mg/l., about 0.52 to about 0.57 mg/L., about 0.57 to about 0.61 mg/L., about 0.61 to about
0.65 mg/L, about 0.65 to about 0.69 mg/L, about 0.69 to about 0.73 mg/L, about 0.73 to
about 0.77 mg/L, about 0.77 to about 0.81 mg/L, about 0.81 to about 0.85 mg/L, about
0.85 to about .89 mg/L, about 0.89 to about .93 mg/L, or about 0.93 to about 0.97
mg/L). fo some cases, about 0.002% to about 2.8% by mass {e.g, about 0.002% to about
1o about 0.02%, about 0.02% to about 0.2%, about 0.2% to about 0.5%, about 0.5% to
about 1.0%, about 1.0% to about 1.5%, , about 1.5% to about 2.8%, about 1.5% to gabout
1.7%, about 1.7% to about 1.9%, about 1.9% to about 2.1%, about 2.1% to about 2.3%,
about 2.3% to about 2.5%, about 2.5% to about 2.7%, or about 2.7% to about 2 8%, by
mass) of the one or more additional VOCs can be eugen@i. In some cases, greater than
about 0.007% by mass {e.g., greater than about 0.008%, greater than about 0.01%, or
greater than about 0.05%, by mass) of the one or more additional VOUs can be eugenol.
In some cases, the one or more additional VOCs can include no eugenol.

o some cases, the one or more additional VOCs 1u a brandy-like alcobolic
beverage can include ethyl acetate. The ethyl acetate can be present in an amount of, for
example, about 0.2 to about 377 mg/L {e.g., about 0.2 to about 2 mg/l., about 2 to about 5
mg/L, about 5 to about 8 mg/L, about 8 to about 11 mg/L, about 11 to about 13 mg/
about 13 to about 24 2 mg/L, about 13 to about 14 mg/L, about 14 to about 1S mg/L,
about 15 1o about 16 mg/L, about 16 to about 17 mg/L, about 17 to about 18 mg/L., about
18 to about 19 mg/L, about 19 to about 20 mg/L, about 20 to about 21 mg/L, about 21 to

about 22 mg/L, about 22 to about 23 mg/L, about 23 to about 24.2 mg/L, about 242 1o
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about 377 mg/L {e.g., about 242 to about 50 mg/L, about 50 to about 75 mg/l, about 75
to about 100 mg/L., about 100 to about 150 mg/L, about 150 to about 200 mg/L, about
200 to about 250 mg/L., about 250 1o about 300 mg/L., about 300 to about 350 mg/l., or
about 350 to about 377 mg/L}. In some cases, about 10% to about 100% by mass {e.g,
about 10% to about 20%, about 20% to about 30%, about 30% to about 38%, about 38%
to about 70%, about 38% to about 42%, about 42% to about 46%, about 4656 to about
50%, about 50% to about 54%, about 54% to about S8%, about S8% to about 62%, about
62% to about 66%, or about 66% to about 70%, about 70% to about 75%, about 75% to
about 80%, about 83% to about 90%, or about 95% to about 100%, by mass) of the one
or more additional VOCs can be ethyl acetate. In some cases, the one or more additional
VOCs can include no ethyl acetate.

In some cases, the one or more additional YOUs in a brandy-like alcoholic
beverage can include linalool. The linalool can be present in an amount of, for example,
about 0.03 to about 1.3 mg/L {e.g., about 0.03 to about 0.035 mg/L, about 0.035 o about
0.07 mg/L, about 0.07 to about 0.12 mg/L, about .07 to about 0.075 mg/L, about 0.0675
to about 0.08 mg/L, about 0.08 to about 0.085 mg/L, about 0.085 to about 0.09 mg/l.,
about 0.09 to about 0.095 mg/l, about 0.095 to about 0.1 mg/L. about 0.1 to about 0.105
mg/L, about 0.105 to about 0.11 mg/L, about .11 to about 0.115 mg/lL, about 0. 115 to
about 0.12 mg/l., about 0.12 to about 0.5 mg/L, about 0.5 to about 1.0 mg/L, or about 1.0
to about 1.3 mg/L). In some cases, about 0.005% to about 3% by mass {e.g, about 0.005
to about 0.05%, about 0.05% to about 0.1%, about 0.1% to about ¢.19%, about 6.19% to
about 0.35%, about 0.19% to about 0.21%, about 0.21% to about 0.23%, about 0.23% to
about 0.25%, about 8.25% to about ¢.27%, about 0.27% to about 0.29%, about 0.29% 10
about 0.31%, about 0.31% to about 0.33%, or about 0.33% to about 0.35%, about 0.35%
to about 0.5%, about 0.5% to about 0.75%, about 0.75% to about 1.0%, about 1.0% to

about 1.05%, about 1.05% to about 1.15%, about 1.15% to about 1.2%, about 1.2% to

about 1.25%, about 1.25% to about 1.75%, about 1.75% to about 2.0%, about 2.0% to
about 2.25%, about 2.25% to about 2.5%, about 2.5% to about 2.75%, or about 2.75% to
about 3.0%, by mass} of the one or more additional YVOCs can be linalool. In some cases,

the one or more additional VOCs can include no linalool.
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In some cases, the one or more additional VOCs 1n a brandy-like alccholic
beverage can include 2 3-pentanedione. The 2, 3-pentanedione can be present in an
amount of, for example, about 0.1 to about 1.21 mg/L {e.g., about 0.1 to about 0.3 mg/L,,
about 0.3 to about 0.0 mg/L, about 0.65 to about 1 21 mg/L, about 0.65 to about 0.75
mg/l., about 0.75 to about 0.85 mg/L., about 0.85 to about 0.9 mg/L., about 0.9 to about
0.95 mg/L, about 0.95 to about 1 mg/L, about 1 to about 1.1 mg/L, or about 1.1 to about
1.21 mg/l). In some cases, the 2 3-pentanedione can be present tn an amount of less than
about 0.17 mg/L {e. g, less than about 0.16 mg/L, less than about 0.15 mg/L less than
about 0.14 mg/l, less than about 0.12 mg/L, less than about 0.1 mg/L, less thav about
0.05 mg/L, or less than about 0.01 mg/L). In some cases, about 0.03% to about 3.53%
{e.g., about 0.03% to about 8.3%, about 0.3% to about 0.6%, about 0.6% to about 8.9%
about 0.9% to about 1.3%, about 1.3% to about 1.6%, about 1.6% to about 1.9%, about
1.9% to about 3.53%, about 1.9% to about 2.1%, about 2.1% to about 2.3%, about 2.3%
to about 2.5%, about 2.5% to about 2.7%, about 2.7% to about 2.9%, about 2.9% to about
3.1%, about 3.1% to about 3.3%, or about 3.3% to about 3.53%, by mass) of the one or
more additional VOCs can be 2 3-pentanedione. In some cases, the one or more
additional VOCs can include no 2,3-pentanedione.

In some cases, the one or more additional VOCs 1n a brandy-like alcoholic
beverage can include tetrahydrofurfuryl acetate. The tetrahydrofurfuryl acetate can be
present in an amount of, for example, about 0.33 to about 0.68 mg/L {e.g , about 0.33 to
about 0.61 mg/L, about 0.33 to about 0.36 mg/L, about 0.36 to about 0.39 mg/L., about
0.39 to about 0.42 mg/L, about 0.42 to about 0.45 mg/L, about 0.45 to about 6,48 mg/L,
about 0.48 to about 0.51 mg/l., about 0.51 to about (.54 mg/L., about 0.54 to about 0.57
mg/l, about 0.57 to about 0.61 mg/L, about 0.61 to about 0.64 mg/L, or about 0.64 to
about 0.68 mg/L). In some cases, about 0.95% to about 2.8% by mass {e.g., about 0.95%
to about 1.77%, about 0.95% 1o about 1%, about 1% to about 1.1%, about 1.1% to about
1.2%, about 1 2% to about 1.3%, about 1 3% to about 1.4%, about 1 4% to about 1.5%,
about 1.5% to about 1.6%, about 1.6% to about 1.7%, about 1.7% to about 1.77%, about
1.77% to about 2.0%, about 2.0% to about 2.3%, about 2.3% to about 2.6%, or about

2.6% to about 2.8%, by mass) of the one or more additional VOCs can be
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tetrahydrofurfuryl acetate. In some cases, the one or more additional VOCs can include
no tetrahydroturfuryl acetate.

In some cases, the one or more additional YOUs in a brandy-like alcoholic
beverage can include methyleycelopentenolone. The methylcyclopentenolone can be
present in an amount of, for example, about 3 9 to about 7.3 mg/L {e.g., about 3.9 10
about 4.2 mg/l., about 4.2 to about 4.5 mg/L, about 4.5 to about 4. & mg/L, about 4 8 o
about 5.1 mg/L., about 5.1 to about 5 4 mg/L., about S.4 1o about 5.7 mg/L, about 5.7 to
about 6 mg/L, about & to about 6.3 mg/L, about 6.3 to about 6.6 mg/L, about 6.6 to about
6.9 mg/L, or about 6.9 to about 7.3 mg/L}. In some cases, about 11.4% to about 21.2% by
mass {(e.g., about 11.4% to about 13%, about 13% to about 15%, about 15% to about
17%, about 17% to about 19%, or about 19% to about 21.2%, by mass) of the one or
more additional VOCs can be methyleyclopentenclong. In some cases, the one or more
additional VOCs can include no methyleyclopentenolone.

o some cases, the one or more additional VOCs 1u a brandy-like alcobolic
beverage can include vanillin erythro and threo-butan-2 3-diol acetal. The vanillin ervthro
and threo-butan-2,3-diol acetal can be present in av arount of, for example, about 2.6 to
about 4.85 mg/L {e.g., about 2.6 to about 2.8 mg/L, about 2.8 to about 3 mg/L, about 3 to
about 3.2 mg/L, about 3.2 to about 3.4 mg/L, about 3 4 to about 3.6 mg/L, about 3.6 1o
about 3.8 mg/L., about 3.8 to about 4 mg/L, about 4 to about 4.2 mg/L, about 4.2 to about
4.4 mg/L, about 4.4 to about 4.6 mg/L, or about 4.6 to about 4 85 mg/L}). In some cases,
about 7.6% to about 14.1% by mass {e.g., about 7.6% to about 8%, about 8% to about
9%, about 9% to about 10%, about 10% to about 11%, about 11% to about 12%, about
12% to about 13%, or about 13% to about 14.1%, by mass) of the ove or more additional
VOCs can be vanillin erythro and threo-butan-2,3-diol acetal. In some cases, the one or
more additional VOCUs can include no vanillin erythro and threo-butan-2,3-diol acetal.

In some cases, the one or more additional VOCs in a brandy-like alcoholic
beverage can include 1sobutyl propionate. The 1sobutyl propionate can be present in an
amount of, for example, about 2.5 to about 5.0 mg/L {e.g. about 2.5 to about 2.75 mg/L,
about 2.75 to about 3.0 mg/L, about 3.0 to about 3.25 mg/L, about 3 25 to about 3 .50

mg/L, about 3.50 to about 3.75 mg/L, about 3.75 to about 4.0 mg/L, about 4.0 to about
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4.25 mg/L, about 4.25 to about 4.50 mg/L, about 4.50 to about 4.75 mg/L, about or about
4.75 to about 5.0 mg/L). In some cases, about 2.0% to about 4.5% by mass {e.g. about
2.0% to about 2.3%, about 2.3% to about 2.6%, about 2.6% to about 2.9%, about 3.2% to
about 3 5%, about 3.5% to about 3 8%, about or about 4.1% to about 4.5%, by mass) of
the one or more additional VOUs can be isobutvl propionate. In some cases, the one or
more additional VOCs can include no isobutyl propionate.

In some cases, the one or more additional YOCs in a brandy-like alcoholic
beverage can include propyl acetate. The propyl acetate can be present in an amount of,
for example, about 0.03 to about 18 mg/L {e g aboui 0.03 to about 1 mg/L, about 1 to
about 5 mg/L., about S to about 10 mg/L, about 10 to about 15 mg/L., about 15 to about 18
mg/L). In some cases, the propyl acetate can be present in an amount greater than about
0.75 mg/l. {e.g., greater than about 0.8 mg/L, greater than about (.9 mg/L., greater than
about 1 mg/L, or greater than about 1.5 mg/L). In some cases, about 0.005% to about 2%
by mass {e.g. about 0.005% to about 8.05%, about 0.05% to about .5%, about 0.5% to
about 1.0%, about 1.0% to about 1.5%, or about 1.5% to about 2.0%, by mass}) of the one
or more additional VOCs can be propyl acetate. In some cases, about 2% to about 7% by
mass {e.g. about 2% to about 3%, about 3% to about 6%, about 6% to about 9%, about
9% to about 12%, or about 12% to about 15%, by mass) of the one or more additional
V(s can be propyl acetate. In some cases, greater than about $.018% by mass {e.g.,
greater than about 0.02%, greater than about 0.3%, greater than about 0.4%, or greater
than about 0.5%, by mass) of the one or more additional YOUs can be propyl acetate. In
some cases, the one or more additional VOCs can include no propyl acetate.

o some cases, the one or more additional VOCs 1u a brandy-like alcobolic
beverage can include ethyl butyrate. The ethyl butyrate can be present in an amount of,
for example, about 0.2 to about 1 mg/L {e.g about 0.2 1o about 0.4 mg/L., about 0.4 {0
about 0.6 mg/L, about 0.6 to about 0.8 mg/L, or about 0.8 to about 1.0 mg/L}. The ethyl
butyrate can be present in an amount of, for example, about 1.0 to about 15 mg/L {e.g.
about 1.0 to about 5.0 mg/l., about 5.0 to about 10.0 mg/L., or about 10.0 to about 15.0
mg/L). The ethyl butyrate can be present in an amount of, for example, about 15.0to

about 26.5 mg/L {e.g. about 15.0 to about 20.0 mg/L, or about 20.0 to about 26.5 mg/L).
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In some cases, the ethyi butyrate can be present in an amount greater than about 5 mg/L
{e.g., greater than about 5.5 mg/L, greater than about 6 mg/L, greater than about 8 mg/L,
or greater than about 10 mg/L}. In some cases, about ¢.03% to about 1% by mass {e.g.
about 0.03% to about 0.33%, 0.33% to about 0.63%, 0.63% to about 0.93%, or 0.93% 1o
about 1%, by mass} of the one or more additional VOCs can be ethyl butyrate. In some
cases, about 1% to about 24% by mass (e.g. about 1% to about 5%, about 5% to about
10%, about 10% to about 15%, about 15% to about 20%, or about 20% to about 24%, by
mass} of the one or more additional YOCs can be ethyl butyrate. In some cases, greater
than about 0.11% by mass {e.g., greater than about 0.12%, greater than about 0.15%,
greater than about 0.2%, or greater than about 0.25%, by mass) of the one or more
additional VOCs can be ethyl butyrate. In some cases, the one or more additional VOCs
can include no ethyl butyrate.

In some cases, the one or more additional VOCs 1n a brandy-like alcoholic
beverage can include isobutyl 1sobutyrate. The 1sobutyl 1sobutyrate can be present in an
amount of, for example, about 3 to about 7 mg/L {e.g. about 3 to about 3.5 mg/L., about
3.5 to about 4 mg/L, about 4 to about 4.5 mg/L, about 4.5 to about 5 mg/L, about 5 to
about 5.5 mg/L, about 5.5 to about 6 mg/L, about 6 to about 6.5 mg/L, or about 6.5 to
about 7 mg/L}. In some cases, about 3% to about 7% by mass (e.¢. about 3% to about
3.5%, about 3 5% to about 4%, about 4% to about 4.5%, about 4.5% to about 5%, about
5% to about 5.5%, about 5.5% 1o about 6%, about 6% to about 6.53%, or about 6.5% to
about 7%, by mass) of the one or more additional VOUs can be ischutyl isobutyrate. In
some cases, the one or more additional VOCs can include no isobutyl isobutyrate.

o some cases, the one or more additional VOCs 1u a brandy-like alcobolic
beverage can include hexyl 2-methylbutancate. The hexy! 2-methylbutanoate can be
present in an amount of, for example, about 2 to about 5 mg/L {e.g. about 2 to about 2.3
mg/L, about 2.3 to about 2.6 mg/L, about 2.6 to about 2.9 mg/L, about 2.9 to about 3.2
mg/L, about 3.2 to about 3.5 mg/L, about 3.5 to about 3.8 mg/T, about 3 8 to about 4.1
mg/l., about 4.1 to about 4.4 mg/L, or about 4.7 to about 5 mg/L}. In some cases, about

% to about 4% by mass (e.g. about 2% to about 2.3%, about 2.3% to about 2.6%, about

2.6% 1o about 2.9%, about 2.9% to about 3.2%, about 3.2% to about 3.5%, about 3.5% to

o

5



10

15

25

WO 2023/055801 PCT/US2022/045041

about 3.8%, or about 3.8% to about 4.1%, by mass) of the one or more additional VOCs
can be hexyl 2Z-methylbutancate. In some cases, the one or more additional VOCs can
include no hexyl Z-methylbutanoate.

In some cases, the one or more additional VOCs 1n a brandy-like alcoholic
beverage can include butyl isobutyrate. The butyl isobutyrate can be present in an amount
of, for example, about 10 to about 19 mg/L {e.g. about 10 to about 11 mg/L, about 11 to

about 12 mg/L, about 12 to about 13 mg/L, about 13 to about 14 mg/L., about 14 to about

15 mg/L, about 15 to about 16, about 16 to about 17 mg/L, about 17 to about I8 mg/L, or
about 18 to about 19 mg/L). In some cases, about 9% to about 16% by mass (e.g. about
%% to about 10%, about 10% to about 11%, about 11% 1o about 12%, about 12% io about
13%, about 139 to about 14%%, about 14% to about 15%, or about 15% to about 16%, by
mass} of the one or more additional VOUs can be butyl isobutyrate. In some cases, the
one or more additional VOCs can include no butyl isobutyrate.

o some cases, the one or more additional VOCs 1u a brandy-like alcobolic
beverage can include 2-heptanone. The 2-heptanone can be present in an amount of, for
example, about 0.0006 to about 1 mg/L (e.g. about 0.0006 to about 0.006 mg/L., about
0.006 to about 0.06 mg/L, about 0.06 to about 0.6 mg/L, or about 0.6 to about 1.000
mg/L} In some cases, the 2-heptanone can be present in an amount greater than about
0.03 mg/L {e.g., greater than about 0.05 mg/L., greater than about 0.07 mg/L., greater than
about 0.1 mg/L., or greater than about 0.3 mg/L}. In some cases, about 0.0009% to about
1% by mass {e.g. about 0.0009% to about 0.009%, about 0.009% to about 0.09%, about
0.09% to about 0.9%, about 0.9% to about 1%, by mass} of the one or more additional
VOCs can be 2-heptanone. To sorse cases, greater than about 0.00008% by mass {e.g.,
greater than about 0.0008%, greater than about 0.001%, greater than about 0.005%, by
mass) of the one or more additional VOUs can be 2-heptanone. In some cases, the one or
more additional YOCs can include no 2-heptanone.

In some cases, the one or more additional VOCs 1n a brandy-like alcoholic
beverage can include butyric actd. The butyric acid can be present in an amount of, for
example, about 0.06 to about 11 mg/L (e.g. about 0.06 to about .66 mg/L, about 0.66 to

about 1.26 mg/L, about 1.26 to about 1.86 mg/L, about 1.86 to about 2.46 mg/L., about
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2.46 to about 3.06 mg/L., about 3.06 to about 3.66 mg/L, about 3.66 to about 4.26 mg/L,
about 4.26 to about 4.86 mg/L, about 4.86 to about 5.46 mg/L, about 5.46 to about 6.06
mg/L, about 6.06 to about 6.66 mg/L, about 6.66 to about 7.26 mg/L, about 7.26 to about
7.86 mg/L., about 7 36 to about 8.46 mg/L, about 8 46 to about 9.06 mg/L, about 9.06 to
about 9.66 mg/l., about 9.66 to about 10.26 mg/L., about 10.26 to about 10.86 mg/L., or
about 10.86 to about 11 mg/L). In some cases, the butyric acid can be present in an
arount of less than about 0.16 mg/L (e g, less than about 0.15 mg/L., less than about
0.14 mg/L, less than about 0.12 mg/L, less than about 0.1 mg/L, less than about 0.05
mg/L, or less than about 0.01 mg/L). In some cases, about 0.03% 1o about 22% by mass
{e.2. about 0.03% to about 0.066%, about 6.06% to about 0.09%, about 0.09% 1o about
0.9%, about 0.9% to about 1.0%, about 1.0% to about 2%, about 2% to about 3%, about
3% to about 4%, about 4% to about 5%, about 5% to about 6%, about 6% to about 7%,
about 7% to about 8%, about 8% to about 9%, about 9% to about 10%, about 10% to
about 11%, about 11% to about 12%, about 12°% to about 13%, about 13% to about 14%,
about 14% to about 15%, about 15% to about 16%, about 16% to about 17%, about 17%
to about 18%, about 18%% to about 19%, about 19% to about 20%, about 20% to about
21%, or about 21% to about 22%, by mass) of the one or more additional VOCs can be
butyric acid. In some cases, the one or more additional VOCs can include no butyric acid.
In some cases, the one or more additional VOCs in a brandy-like alccholic
heverage can include 1scamyl alcohol. The iscamyl alcohel can be present in an amount
of, for example, about 25 1o about 75 mg/L. {e.g. about 25 to about 35 mg/L, about 35 to
about 45 mg/L, about 45 to about 55 mg/L, about 55 to about 65 mg/L, or about 65 to
about 75 mg/L). The 1soamyl alcohol can be present tn an amount of, for example, about
75 to about 155 mg/L {e.g. about 75 to about 85 mg/L, about 85 to about 95 mg/L, about
95 to about 105 mg/l., about 105 to about 115 mg/L, about 115 to about 125 mg/L, about
125 to about 135 mg/L, about 135 to about 145 mg/L., or about 145 to about 155 mg/L).
The 1soamyl] alcohol can be present in an amount of, for example, about 150 to about
305mg/L. {e.g. about 155 to about 1635 mg/L., about 165 to about 175 mg/L., about 175 10
about 185 mg/L, about 185 to about 195 mg/L, about 195 to about 205 mg/L, about 205

to about 215 mg/L., about 215 to about 225 mg/L., about 225 to about 235 mg/L., about
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235 to about 245 mg/L, about 245 to about 255 mg/L, about 255 to about 265 mg/L,
about 265 to about 275 mg/L, about 275 to about 285 mg/L., about 285 to about 295
me/L, or about 295 to about 305 mg/L). The iscamyi alcohol can be present in an amount
of, for example, about 305 to about 405 mg/L (e.g. about 305 to about 315 mg/L, about
315 to about 325 mg/L, about 325 to about 335 mg/L, about 335 to about 345 me/L,
about 345 to about 355 mg/L, about 355 to about 365 mg/L., about 365 to about 375
mg/L, about 375 to about 385 mg/l., about 385 to about 395 g/l about 395 to about
405 mg/L}. The iscamyl alcohol can be present in an amount of, for example, about 405
to about 530S mg/L (e g., about 405 to about 415 mg/L, about 415 to about 425 mg/L.,
about 425 to about 435 mg/L., about 435 to about 445 mg/l., about 445 to about 455
mg/L, about 455 to about 465 mg/L, about 465 to about 475 mg/L, about 475 to about
485 mg/L, about 485 to about 495 mg/l., or about 495 to about 505 mg/L.). In some cases,
about 5% to about 50% by mass {e.g. about 5% to about 10%, about 10% to about 15%,
about 15% to about 20%, about 20% to about 25%, about 25% to about 30%, about 30%
to about 35%, about 35% to about 40%, about 40% to about 45%, or about 45% to about
50%, by mass} of the one or more additional VOUs can be 1soamyl alcohol. In some
cases, about 50% to about 100% by mass (e.g., about 50% to about 55%, about 55% to
about 60%, about 60% to about 65%, about 65% to about 70%, about 70% to about 75%,
about 75% to about 80%, about 80% to about 85%, about 85% to about 90%, about 90%
to about 95%, or about 95% to about 100%, by mass) of the one or more additional
YVOCs can be iscamyl alcohol. In some cases, the one or more additional VOCs can
include no ispamyl alcohol.

A brandy replica can include additional VOCs in any appropriate amount. For
example, in some embodiments, the additional VOCs in a brandy-like alcoholic beverage
can be present in a total armount of about 15 to about 130 mg/L {e.g., about 15 to about 25
mg/L, about 24 to about 44 mg/L, about 24 to about 26 mg/L., about 25 to about 40 mg/L,
about 26 to about 28 mg/L, about 28 to about 30 mg/L, about 30 to about 32 mg/L, about
34 to about 36 mg/L, about 36 to about 38 mg/L., about 38 to about 40 mg/L, about 40 to
about 42 mg/L, about 40 to about 535 mg/L, about 42 to about 44 mg/L, about 55 to about

70 mg/L., about 70 to about 85 mg/L., about 85 to about 100 mg/L, about 100 to about 125
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mg/L, or about 125 to about 150 mg/L)}. In some cases, the total amount of additional
{non-ethanoly VOCs in a brandy replica can be SO mg/L or less (e g., 50, 45, 40, 35, 30,
25, or 20 mg/L or less).

In some cases, the brandy replicas provided herein can include one or more
additional non-volatile compounds. A non-limiting example of an additional non-volatile
compound that can be included in a brandy replica is a coloring agent {e.g., a caramel
coloring agent, a Food, Drugs and Cosmetics (FD&C) color, or a naturally~sourced color
from a fruit or a vegetable). The additional non-volatile compound(s) can be present at
any suitable amount within a brandy replica. fn some cases, for exarople, added non-
volatiie compound(s} can make up about 0.001 to about 0.1 wit% {e.g., about 0.001% to
about 0.005 wt%, about 0.005 to about 0.01 wt%, about 0.01 to about 0.05 wt%, or about
0.05 to about 0.1 wi%) of a brandy replica. In some cases, the a brandy replica can
include no added non-volatile compounds.

Examples of additional non-volatile compounds that can be wncluded 10 a brandy-
like alcoholic beverage include, without limitation, 2-mercapto-4,6-
dimethyloicotinonitrile, 4,4-dihydroxybenzophenoune, 4-methyl-2 3-dihydro-1h-
pyrrolol3 4-ci-quinoline, azobenzene, carnosine, choline, betaine, trigonelline, pyridoxal,
nicotinic acid, furaneol, 2, 3-1sopropylidene-d-ribonolactone, 3-methylglutaric acid,
homovanillic acid, fraxetin, coniferyl aldehyde, cyclohexyt thicurea, cyanazine, dimethyl
phthalate, isophorone, 2, 6-dimethyl-gamma-pyrone, vanillin, quinic acid, gallic acid,
isoferulic acid, scopoletin, ethyl paraben, 3-hydroxypyridine, mannitol, mannoheptulose,
trehalose, 3-hydroxy-2-methylpyridine, diglyveerol, 1-(2-hydroxyethyl}-2-
imidazolidenethione, and Z-aminobenzothiazole.

In some embodiments, the additional non-volatile compounds in a brandy replica
provided herein can include one or more non-volatile compounds that are not present in a
corresponding traditional brandy. It is surprising that the brandy-like alcoholic beverage
replicas described herein include one or more compounds not found 1n any tested
traditional brandy, as it would be expected that to create a brandy-like alcoholic beverage,

one would only think to use compounds found in one or more traditional brandies.
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In some embodiments, the additional non-volatile compounds in a brandy replica
provided herein can exclude one or more non-volatile cormpounds that are presentin a
corresponding traditional brandy. Examples of non-volatile compounds that can be
excluded from the brandy replicas provided herein include, without imitation; (-)-corey
factone; ({{(385,48,5R}-2,3 4-trihydroxy-5-{hydroxymethyl tetrahydro-2-
furanylimethyl laminojacetic acid ; {{0-{{hydroxymethyl}amino}-1,3,5-triazine-2 4~
divltdinitrilojtetramethavol; (+) -8-hydroxy-53,S-dimethylpeltogynan; (1,3~
phenvlenedioxy)diacetic acid; (1R, 35,48,5R, 7R )}-4-(3-hydroxybutyl}-S-methyl-10-
methylidene-8-oxatricyclo[5.3.0.03,S{decan-%-one; (1R, 9R)-1 1 -(propylsultonyl}-5-{4-
(trifluoromethoxyphenyt}-7,1 1-diazatricyclo{7.3.1.02, 7ltrideca-2,4-dien-6-one; (1R 9R}-
3-(2-tluorophenyl -1 1 -(phenylsulfonyl}-7, 1 1 -diazatricyclo]7.3.1.02, Titrideca-2,4-dien-6-
one; {1R,98)-11-(2-pyrazinylcarbonyl}-3-[4-(triflucromethoxy jphenyl}-7,11-
diazatricyclo}7.3.1.02, Tltrideca-2 4-dien-G-one; (1R, 95)-1 I -{{methvisulfanylacetyl}-3-
{(2-thienyl)-7,11-diazatricyclof7.3.1 .02, 7Tlrideca-2,4-dien-6-one; {1R,98}-5-{4-

~

chiorophenyl)-11-[{methylsulfanylacetyl}-7,11-diazatricyclo{7.3.1.02, 7lirideca-2, 4-dien-
6-one; (1'S§,2'S)-3", 1-dihydroxy-1',2', S'-trimethyl-8'-oxaspirofoxirane-2,12'-
tricyclof7.2.1.02,7idodecan}-5'-en-4'-one; (ZE}-3-(3 4-dimethoxyphenyljacrylic acid;
{ZE)-decenoic acid; (2R}-2-[(2R,55)-5-[(25)-2-hydroxybutyljoxolan-2-yl jpropancic acid;
(25)-2-(2-hydroxypropan-2-y}-2H,3H, 7TH-furo[3,2-gichromen-7-one; (25)-2-bydroxy-2-
(2-oiranylethyl methanesulfonate; (25)-4-methyl-2-({{{(35,45,5R}-2 3 4-trihydroxy-5-
{hydroxymethylitetrabydro-2-furanyljmethyl }aminojpentanoic acid; (3,3,3-
trifluoropropyljbenzene; (3R 485)-4,6,8-trihydroxy-7-methoxy-3-methyi-3 4-dihydro- 1H-
isochromen-1-one; (4,6-diamino-1,3 3-triaznin-2-ylacetic acid; (4a8,9aR)-7-[2-(2 .3~
dimethoxyphenyljethyl]-2-{{4-methoxyphenyljacetylidecahydro-6H-pyrido{3 4-djazepin-
o-ong; (45,4aR, 58 SaR, 12a8)-9-amino-4, 7-bis(dimethylamine}-3,5,10,12,12a-
pentahydroxy-1,11-dioxo-1,4,4a,5,5a,6,11 12a-octahydro-2-tetracenecarboxamide; (57)-
2-amino-4, S-dihydroxy-5-{ {{(1E)-2-(hvdroxymethyi}-1,3-butadien-1-vljimino } pentanoic
acid | (68)-6-[(18,2R})-1,2-dihydroxypentyl |-4-methoxy-5,6-dihydro-2H-pyran-2-one;
(E}-4-methoxyeinnamic acid; (E}-ectylurea; (E)-p-coumaric acid;

{hydroxyethylmethacrylate; {p-hydroxyphenybhglvoxal; (r)-2,5-dihydro-3,6-diethoxy-2-~
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tsopropylipyrazine; (S)-{+)-N-boc-3-pyrrolidinol; {(trifluorcacetyliisobutyrylmethane; {(£)-
triethyl aconitate; L-2-aminoadipic acid; [7-hydroxy-1-(4-hydroxy-3,5-
dimethoxyphenyl}-3-{(hydroxymethyi}-6,8-dimethoxy-~1,2,3 4-tetrahydro~2-
naphthalenylimethyl pentopyranoside; 1-(1H-imidazol-3-yH)-3-{phosphonooxy}-2-
propanone; 1-(22~-diethoxyethyl}-1H-imidazole; 1-(2-fluoro[1,1'-biphenyi}-4-ylipropan-
1-one; 1-{2-hydroxyethyl)-1-methylguanidine; 1-(2-propen-1-yl} (2E)-2-butenedicate; 1-
(3.4-dimethoxyphenyl}-1,2-propanediol; 1-(3,4-dimethoxyphenyljethan-1-one oxime; I-
{3-trifluoromethyiphenyl}-1,2-propanediol; 1-(3-trifluoromethylphenylipiperazine; 1-
{(4,6-dimethoxy-1,3,S-triazin-2-y1)-8-methyl-1,2.3 4-tetrahydroguinoline; 1-{(4-methyi-2-
morpholing-1,3-thiazol-S-ylethan-1-one; 1-{5-amino-3-carboxypentyl}-5-oxoproline;

1,1, I-trifluore-2-octanol; 1, V'-methylenebis{3-(2-hydroxvethyl)-2-pyrrolidinonel; 1,2-
diethyt citrate; 1,2-diftuorobenzene; 1,2-phenylenebis(1H-imidazol-1-ylmethanone};

1,3 S5-trinitroso-1,3, S-triazinane; 4,4, 4-trifluoro-1-(p-tolyl}-1,3-butanedione; 13-
dimethyl-4,5,7 8-tetrahydro-1H-pyrazolo[3,4-b thieno[3 4-cjpynidin~-4-one; 1,3-divinyl-
2-imidazolidinone; 1,4:3,6-dianhyvdro-2-{(4-carboxybutanoyllamino}-2, 5-dideoxy-5-{ {4~
(3~-fluorophenyl 3-2-pyrimidinyljamino }~L-iditol; 1,4.3,0-dianhydro-2-deoxy-5-0-(2-
methoxy-2-oxoethyi}-2-( { [3-(trifluoromethylphenyljcarbamoyl amino)-D-glucitol; 1,4~
benzodioxan-3-carboxylic acid; 1-[2,4-dihydroxy-3-(2-hydroxyethyl}-6-methoxyphenyi}-
1-butanone; 1-[2-hydroxy-3-(phenylthic)propyl{piperidine-4-carboxamide; 1-{3-
(allyloxy)-2-hydroxypropyl]-2-imidazolidinone; 1-[4-(2,3-dihydroxypropoxy)-3-
methoxyphenyll-1-propanone; 1-{[4-bydroxy-6-(methoxymethyhpyrimidin-2-ylithio}-

3, 3-dimethylbutan-2-one; 1-{4-[(38)-3-(S-phenyi-1,3 4-oxadiazol-2-y1}- L -pyrrolidinyl}-
-piperidinyl jethanone; 10~-bydroxydecanoic acid; T-amnocyclohexanecarboxylic acid;
1-carbethoxy-4-aminopiperidine; 1-deoxy-1-L-proline-D-fructose; 1-ethyl citrate; I-
ethyl-6,8-difluoro-1,2-dibydro-3-quinolinecarboxylic acid; 1H-benzotriazole-5-
carboxylic acid; 1-hydrazino-3-(4-morpholinvl}-2-propancl; 1-methyixanthine; 1-
nitrosopiperazine; 1-O-acetyl-D-glucitol; 1-phenyl-1H-pyrazolo|3,4-dlpyrimidin-4-
amine; 1-propylguanidine; 1-propylimidazole; 1-vinyl-2-pyrrolidone; 2-({2-ox0-2-{{2-
oxo-3-azepanylyarminolethyl }sultanylacetic acid; 2-({6-{4-(tert-butyhphenyl}-1,4-
dihydro-1,2,4, S+tetraazin-3-y! }sulfanyl)-1-(4-chlorophenyt)-1-ethanone; 2-(1-ethyl-3-
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methyl-1H-pyrazol-5-y1}-5-{(4-methylphenyl}-1,3 4-oxadiazole; 2-(1H-imidazol-1-
vimethyleyclohexanone oxime; 2-(2-thienyl}-1,4-dihydroquinazolin-4-one; 2-(2-
thienyl}-4H-chromen-4-one; 2-(3,5-dimethyl-1-phenyi-1H-pyrazol-4-y1}-5-
methoxybenzoic acid; 2-(4-fluorophenyliquinoline; 2-(6-hydroxyhexyl}-3-
methylenesuccinie acid; 2-(acetoxymethoxy}-1,3~propanediyl diacetate; 2~
(carboxymethylthio)succinic acid; 2-(dimethylamino)ethy! 5-oxo-L-prolinate; 2,1 3~
benzoxadiazol-3-yl{4-phenyipiperazinoymethanone; 2',2'-difluorodeoxyuridine; 2,3,12-
trihydroxy-4,6a,6b,11,12, 14b-hexamethyl-8a-({{3,4,5-trihydroxy-6-
{hydroxymethyhyoxan-2-ylioxy tcarbonyi3-1,2,3,4,45,5,6,64,6b,7,8,83,9,10,11,12,12a,
14,14a,14b~icosabydropicene-4-carboxylic acid; 2,3-dihydroxypropyl 3-oxohexanoate;
2.4,6 8-tetranitro-2, 4.6, 8-tetraazanonane-~1,9-diyl diacetate; 2, 4,6-octatriynoic acid;

24" 6'-tribydroxy-3'-prenyldibydrochalcone; 2,4-diamino-0-(4-pyridyl}-1,3, 5-triazine;

2 4-difluorobenzoic acid; 2',5'-dihydroxy-4,3"4' 6 -tetramethoxychalcone; 2,6,3'-
trthydroxy-4'-methoxy-~2-benzylcoumaranone; 2,6-dij2-chloro-4-
(dimethylaminc)benzylideneicyclohexan-1-one; 2,6-diaminoctoluene; 2,6-dibutoxy-N,N'-
dimethylisonicotinohydrazide, 2,6-di-tert-butyl-1,4-benzoguinone; 2,6-lutidine-alpha2,3-
diol; 2,7 S-trimethyl-dH-pyrido[3',2":4,5jthieno[3,2-d}{ 1,3 Joxazin-4-one; 2-[(3,3-
dimethyl-2-oxobutylithio}-6-oxo-4-pyridin-3-yi- 1, 6-dihydropyrimidine-3-carbonitrile; 2-
[(35)-1-(3~chlorobenzyl-3-pyrrolidinyl}-1,3-benzothiazole; 2-[{38)-1-methyi-3-
pyrrolidinyl}-1H-benzimidazole-5-carbonitrile; 2-{{4,5-dimethyl-2-tfuryymethylidene]-
5,5-dimethyleyclohexane-1,3~dione; 2-{4-(3-hydroxypropyi)-Z-methoxyphenoxyi-1.3-
propanediol; 2-1{38)-1-[4-(trifluoromethyDbenzyl}-3-pyrrolidinyl }-1,3-benzoxazole; 2-
{1(2E-3-{4-hydroxyphenyl}-2-propenovijoxy | succinic acid; 2-{{4-methyl-5-(2-
naphthyi)-4H-1,2 4-triazol-3-yviisulfanyl }-N-phenylacetamide; 2-acetylpyridine; 2-
armino-1,3 4-octadecanetriol; 2-anisidine; 2-cyano-1-(diaminomethylene)guanidine; 2'-
deoxyadenosing; 2'-deoxyinosing; 2-ethylhexanocic acid; 2-furoic acid; 2H-pyran-
2,4,6(3H,5H-trione; 2-hydroxy-2-{trifluoromethyDpropionic acid; 2-imino-3a-
methylperhydro-Slambda~6~-thieno{3,4-d}[ 1,3 thiazole-5 5-dione; 2-isopropyimalic
acid; Z-methoxyresorcinol; 2-methyl-3-hydroxybutyric acid; 2-methylglutaric acid; 2-

morpholinophenyl 3,5-dimethyl-4-isoxazolesulfonate; 2-oxo-2H-~chromene-3~carboxylic
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acid; Z-phenyl-2,4,6,7-tetrahydrothiinof4,3-clpyrazol-3-ol; 2-vinyl-4-picoline; 3-{1H-
henzo{dlinudazol-2-yl)-6-¢thyl-7-hydroxy-4H-chromen-4-one; 3-(1-hydroxyethyl)-

[ IR0}
Loy 3

,6,7.8 Ba~hexahydropysirolof 1,.2-a]pyrazine-1 4-dioune; 3-(2H-tetrazol-S-y1}-4(3H}-
quinazolinone; 3-(2-methylpropyh-octahydropyrrolof1,2-alpyrazine-1,4-dione; 3-(3,4,5-
trimethoxyphenvlpropanoic acid; 3-(4-hydroxy-5-oxo-3-phenyl-2,5-dihydro-2-~
furanylpropancic acid; 3-(5,7-dimethoxy-4-oxo-4H-chromen-2-vlpropanoic acid; 3-(5-
1(38)-1-[4~(methylsulfonybbenzyl}-3-pyrrolidinyl}-1,3,4~oxadiazol-2-yDpyridine; 3-(5-
phenyl-1,3-oxazol-2-yi)-4-(trifluoromethyljpyridine; 3-(7-methoxy-1,3-benzodioxol-5-
yh-Z-propenal; 3-(propan-2-y1}-octahydropyrrolo] 1. 2-ajpyrazine-1,4-dione; 3,4,5-
trihydroxyphthalaldehvde; 3 4, S-trimethoxybenzoylformic acid; 3,4,5-trimethoxyphenyl
acetate; 3,4-dihydroxybenzaldehyde; 3 4-dihydroxyphenylacetic acid; 3'4'-
dimethoxyacetophenone; 3,4-dimethoxyhvdrocinnamic acid; 3,4-diphenyi-1H-pyrazol-5-
amine; 3, 4-methylenedioxy-2',4'-dimethoxychalcone; 3,5-dimethyl-4-1soxazolecarboxylic
acid; 3,5-dioxocyclohexanecarboxylic acid; 3-[(2-thienylthioymethyllbenzoic acid; 3-{(5-
nitropyridin-2-yioxyl-1H-indazole; 3-[2-(1,3-benzodioxol-5-yi)-7-methoxy-1-
benzofuran-3-yl]-3-hydroxypropyl hexopyranoside; 3-[3-(triftucromethylphenylipropan-
1-ol; 3-{{{methylsulfanyljcarbonothioyljamino { phenyl methylcarbamate; 3-acetyl-4-{4-
hydroxy-3-methoxypheny-2(5H)-furanone; 3-allyl-Z-hydroxybenzoic acid; 3-amino-

1H-pyrazolof4,3-clpyridine-4,6-diol; 3-amino-2-phenyi-2H-pyrazolof4,3-clpyridine-4,6

diol; 3-amino-4-(propylaminojcyclobut-3-ene-1 2-dione; 3-butene-1,2 3-tricarboxylic
acid; 3-deoxy-Dr-arabino-heptiosonic acid 7-phosphate; 3-hydroxy-3-methylbutanoic
acid; 3-hydroxyquinuclidine-3-carbonitrile hydrochloride; 3-methylerotonyiglycine; 3-
morpholinopropylamive; 3-nitrobenzimidarnde; 3-phenylpropanoic acid, 3-
phenylpropylguanidine; 4-(2,3-dihydro-1H-indol-1-yl}-6-phenylthienc{Z,3-d]pyrimidine;
4-{4-hydroxy-d4-methylpentyljcyclohex-3-ene-1-carbaldehyde; 4-(4-wethoxyphenyl)-6-
pyridin-4-yl-1,3,5-triazin-2(3H}-one; 4'-(difluoromethoxyjacetophenone; 4-
{ethoxymethyhidene)-7T-methoxy-2-phenyl-1,2 3 4-tetrahydroisoquinoline-1,3-dione; 4-
(trifluoromethoxyjanisole; 4'-(riflucromethylacetophenoue; 4-(triftucromethylbenzoic
acid; 4,1 1-diamino-2 3-dihydro-3-imino-2-(3-methoxypropyl)- 1 H-naphth(2, 3-
Disoindole-1,5,10-trione; 4,23 4'-tetrabydroxychalcone 4'-0- (2"-0O-acetyl-0"-0O-
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cinnamovl) glucoside; 4,4 4-triftuore-3-oxobutyric actd; 4,4'-difluorobenzophenone; 4,4'-
methylenebis(Z-nitroaniline), 4-acetyl-3-hydroxy-2-propylphenyl
{dimethylaminojmethanethioate; 4-benzoyibiphenyl; 4-coumaric acid; 4-
ethoxycarbonyloxy-3,S-dimethoxybenzoic acid; 4-fluorobenzhydrazide; 4-hydroxy-3-
methoxyphenyiglyeol sultate; 4-hydroxybenzaldehyde; 4'-hydroxychalcone 4'-glucoside;
4-hydroxyphenylglycine; 4-methoxy-9-(2-methylbut-3-en-2-y1}-7H-furo[3,2-glchromen-
7-one; 4-methoxybenzaldehyde; 4-methoxycinnamic acid; 4-methoxyphthalic acid; 4-
methylumbelliferyl glucuronide; 4-nitrocatechol; 4-ox0-4,5,6,7-tetrabydrobenzofbfuran-
S-carboxylic acid; 4-phenanthro]9,10-e}{ 1,2 4 {triazin-3-yvimorpholine; 4-propoxybenzoic
acid; 5-{1-hydroxyethyl)-3-(2-hydroxypropyl}-2{5SH)-furanone; 5,6,7,2',3' 4' 5"
heptamethoxytlavanone; 5,6,7 8-tetramethoxy-3',4"-methylenedioxyisotlavone; 5,6,7-
trimethoxy-2-(2,3 4-trimethoxybenzylidenejindan-1-one; 5,6-dihydro-1H-pyrrolo(3,4-
Dipynnudine-2,4, 7(3H)-trione; 5,6-dimethyl-3-{5-(trifluoromethylpyridin-2-y1}-1,2.4-
triazioe; 5,6-dimethyl-4-oxo-4H-~pyran-2-carboxylic acid; 5,7-dihydroxy-3',4'-
dimethoxyfiavone; 5-[S-hydroxy-3-(hvdroxymethylpentyl}-8a-(hydroxymethyl}-5 6-
dimethyl-3,4,44,5,6,7 8 Ra-octabydronaphthalene-~1-carboxylic acid; 5-amino-1-phenyl-
{H-pyrazole-4-carboniirile; S-amino-2-(dimethyiamino}benzoic acid; S-amino-6-(D-
ribitylaminojuracil; S-anunovaleric acid; S-butyl-2-(4-chlorophenyl)-6-
{methoxymethylpyrimidin-4-ol; 5~carboxyvanillic acid; 5-hydroxy-4-{3-(2~
hydroxypropan-2-yhoxiran-2-yl}-1-methyl-7-oxabicyclof4. 1 Othept-3-en-2-one; 5-
hydroxy-4-methoxy-5,6-dihydro-2ZH-pyran-2-one; 5-hydroxymethyl-2-furaldebyde; 5-
methoxy-2{SH)-turanone; S-methyl-1-phenyl-4-[ I -(thien-2-oylipyrazol-5-yljpyrazole; 5-
methyl-2-nitro-N'-(pyridin-3-ylmethylene)benzohydrazide; S-pentylresorcinol; 6-{(2-
ethyl-5-oxohexyljoxy|-6-oxohexancic acid; 6-benzyl-2-(tert-butyl}-6,7-dihydro-4H-
pyrazolo]1,5-alpyrrolof3,4-dipyrnimidine-S,8-dione; 6-ethylguanine; 6-hydroxycaproie
acid; 6-methoxy-7,8-methylenedioxycoumarin; 6-methy! kojic acid; 6-pentyl-2H-pyran-
2-one; 6-phenyl-2-thiouracil; 7-amino-2-phenyipyrazolol 1, S-ajpyrimidine-6-carbonitrile;
7-chloro-4-[(5~propyl-2-pyrimidinyloxylquinazoline; 7-methoxy-6-(1,2,3-trithydroxy-3-
methylbutyl}-2H-chromen-2-one; 7-oxobenz{delanthracene; §-f3,4-

{methylenedioxy)styrylitheophyliine; 8-hydroxy-3,4,9, 10«tetramethoxypterocarpan; 3-
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methyl-1,3-diphenyl-5-piperidino-1,2,3,4,7 8-hexahydropyridof Z,3-d|pyrimidine-2,4,7-
trione; 9-carboxymethoxymethylguanine; 9-methyl-2-[4-(trifluoromethylhenzyhidene}-
2,3~dihydro-1H-pyrrolof 1,2-alindol-1-one; 9-ox0-4,5,6,7,8,9-hexahvdropyrazolo{5, 1~
blguinazoline-3-carbonitrile; aceanthrenequinone; acetantlide; acetoacetic acid,
acetopyruvic acid; acetyl proling; acetylcholine; acrylic acid; adenine; adipic acid;
agamanone; alizarin; allyl 2-(1H-benzimidazol-2-y1}-2-cyano-N-
phenylethaninmidothioate; allyl 2,2, 2-tafluoroethyl ether; alpha-muramic acid;
amidinoproline; amorphigenin G-glucoside; apocynin, argininosuccinic acid; asparaging;
asperulosidic acid; azobenzene; benzoic acid; benzophenone; benzoyl glucuronide; bis-
glycervl ascorbate; caffeic acid; catechin-7-methyl ether; catechol; choline alfoscerate;
chrysin S-xyloside; cinnamyl acetoacetate; ¢is,cis-muconic acid; citraconic acid; citral;
coniferyl aldehyde; crotonic actd; cyclo{phenylalanyl-prolyl}; D-(-}-ribose; D-{(+}-
glucose; D-(+)-phenyliactic acid; D-(+)-proline; B-3-deoxyglucosone; demeton-S-methyl
sulfone; D-glucose 6-phosphate; dibutyl succinate; diethyl {2,5-bis{{2-
hydroxyethybhamino}-3 6-dioxo-1 4-cyclohexadiene-1 4-diyl }hiscarbamate; diethyl 4-[(5-
phenyl~-4H-1,2 4~triazol-3-yDithiwolpyridine-2, 6~dicarboxylate;
bis{hydroxymethy!imalonate; diethyl malonate; diethyl mesoxalate; diethyl succinate;
diethy! tartrate; dicthyl tetrabydrofufurylmalonate; diflubenzuron; diglyeidyl ether;
dibydrokavain, dihydromyricetin; dihydrothymine; dimethyl (R, R)-phloionate; dimethyl
4-hydroxyisophthalate; dimethyl 5-oxotetrahydro-2,3-furandicarboxylate; dimethyl
cyclohexane~-1,4-dicarboxvlate; dimethyl itaconate; dimethyl phthalate; dimethyl
succinate; dipropylene glycol dimethyl ether; DL-arginine; DL-lactic acid; DL-serine;
dodecanediperoxoic acid; elenolic acid; epicatechin 3'.4'-dimethy! ether; epigaliocatechin
3-O-catfeate; esculetin; esculin; ethyl 2-[5-(4-chiorophenyl}-1 3 4-oxadiazol-2-yijacetate;
ethyl 3,4, 5-trimethoxybenzoate; ethyl 3-hydroxy-4,4,4-trifluorobutyrate; ethyi 3~-methyl-
5,6-dihydroimidazo{2,1-bi{ 1 3Jthiazole-2-carboxylate; ethyl 4,4 4-trifluorocrotonate;
ethyl 4,5-dimethyl-2-[(quinolin-6-ylcarbonyhaminojthiophene-3-carboxylate; ethyl 4-
amino-2-{methylsulfanvl}-1,3-thiazole-S-carboxvlate; ethyl 7-hydroxy-4-oxo-4H-
chromene-2-carboxylate; ethyl caprate; ethyl glucoside; ethyl nicotinate; ethyl

protocatechuate; ethylmalonic acid; ethyl-8-D-glucuronide; fraxetin; furaltadone; g-

(¥}

5



10

15

25

WO 2023/055801 PCT/US2022/045041

butyrobetaine; gentisic acid; glutamic acid; glycerin; glycidyl methacrylate; guanine;
guvacine; guvacoline; hexatluoroacetylacetone; hydroxyethyl imidazolidinone;
hydroxypropionyleamitine; I:-isopropyimalate; imidazolelactic acid; imidocarb;
isofraxiding isochomovanillic acid; 1soleucine; isopropyl triflucroacetate; isovanillic acid;
ttaconic acid; juniperic acid; L-{-}-norephedrine; L-{(+}-valine; lactamide; L-cvstine;
levulinic acid; L-glutamic acid 5-tert-butyl ester; L-lysine; L-proline; L-pyroglutamic
acid; L-threonmine; L-tyrosine; luteolin, madecassic acid; malealdehydic acid,
malondialdehyde; mebutamate; melamine; melatonin; mesquitoi-4beta-ol 3, 8-dimethyl
ether; metanephnue; methyl 3.4, S-irimethoxybenzoate, methyl 4-hydroxyphenylacetate;
methyl 4-methyi-2-{({ 5-[4-methyl-5-(methyithio}-4H-1,2 4-triazol-3-yi}-2-

thienyl }sulfonyljaminojpentanoate; methyl alpha-D-glucoside; methyl phthalyl ethyl
glycolate; methyl salicylate; monomethy] succinate; mosher's acid; N-({{2R,45,5R}-5-[3-
(2-methoxyphenyl)-1-methyl-1H-pyrazol-5-yli-1-azabicyclo{2.2 Zoct-2-
ylimethybacetamide; N-{4,4-difluorocyclohexy!-2-(3-methyl-1H-pyrazol-1-y1}-6-(4-
morpholinyi}-4-pyrimidinamine; N-(4-{[{2,4-diamino-6-

guinazohinylDmethylamino jbenzoyl)-L~aspartic acid; N'-(4-chlorophenyl}-4-
ethylbenzohvdrazide, N-(4-pyridinylmethyl}-1,2-ethanediamine; N-{tetrahydrofuran-2-
yimethvljquinoline-8-suifonamide; N N-dimethyl-N'-{ 2-(methylthio}-7-
phenyipyrazolo{1,5-a}{1,3,Sfriazin-4-vljiminoformamide; N-[1-carboxy-3-(1,3-dipxo-
1,3-dihydro-2H-benzofffisoindol-2-yhpropyi Heucyl-N-methylphenylalaninamide; N-{4-
{difluoromethoxy)phenyli-S-isoxazol-S-yithiophene-Z-sulfonamide; N-{{(2R,48,5R}-5-
ethyl-1-azabicyclo[2 2 2joct-2-ylimethyl }-2-thiophenesulfonamide; N1-{4-
{aminosulfonylphenyl}-2,2-dirvethylpropananude, N1-{4-{2-(1,3-benzodioxol-5-yl)-1-
cyanovinyliphenyl }-3 4, 5-trimethoxybenzamide; N4-(3-chloro-4-flucrophenyl 3-6-
methylpyrimidine-2,4-diamine hydrochloride; N-acetyl-1-aspartylglutamic acid; N-
acetylvaline; N-boc-L-proline; N-butyl-1-hydroxyimino-N-nitroso-2-oxoethylamine; N-
hexahydro{1,3jthiazolof3 4-alpyridin-3-ylidene-1,3-benzodioxol-S-amine; nicotinamide;
N-methyi-1-naphthylamine; o-succinylbenzoate, peniciliic acid; phenacetin;
phenylacetaldehvde; phenyiglyvoxylic acid; phenvimethylsultony] fluoride; phloionolic
acid; phloroglucide; phloroglucinol; phorate oxon; pinostrobin 5-O-glucoside,
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piperonylidene acetone; prolyleucine; propionylcamitine; propyiparaben; pyran-4-one;
pyridoxing; pyrogallol; quercetin-38-D-glucoside; resorcinol-o,0'-diacetic acid; salicylic
acid; sinapinic¢ acid; solerone; sotolon; succinyiacetone; sulfaphenazole; sulfosalicylic
acid; syringaldehyde; syringic acid; syringol; terebic acid; tetramethylpyrazine;
theophyline; thiodiglycol; D-threose triacetate ; tiaprofenic acid; trans-2-aminomethyl-1-
cyclohexanol; trans-3 4-diffucrocinnamic acid; trans-4-hydroxy-L-proline; trigonelline;
trimnethyl trimesate; tryptamine; uvarinol; valpromide; vaniilyl alcohol; and a-lactose. It
is surprising that the brandy-like alcoholic beverages described herein lack one or more
compounds found in every tested traditional brandies, as one would believe that
compounds present in every tested traditional brandy to be tmportant to brandy flavor.

The additional non-volatile compounds present in a brandy-like alcoholic
beverage can include compounds that fall into any of several categories, including sugars,
sugar alcohols, or a combination thereof, amino acids, amino acid derivatives, or a
combination thereof, pH-modifying salts; organic acids; nucleobases, nucleotides, ora
combination thereof, nitrogen-containing heterocycles; phenolic compounds. Additional
categories can include lipids, vitamins, other flavorants, colors, tanuin corponents, salt
{e.g., NaCl). It will be appreciated that any of these components can be provided in any
appropriate form. For example, it will be appreciated that amino acids can be provided in
the form of a salt {e.g., an HCI salt). It will also be appreciated that any and all
stereoisomers can be used when no stereochemustry s specified.

Non-volatile compounds can be detected in traditional brandies using any suitable
method, including the LC-MS method described herein. A non-volatile compound that 15
“not present” in a reference brandy is one that 13 not detected 1o the reference brandy
using the methods set forth in Example 3. Limits of detection for various non-volatile
compounds are disclosed in TABLE 6 herein.

A brandy-like alcoholic beverage can include any appropriate number of added
non-volatile compounds. For example, a brandy-like alcoholic beverage can include 1 to
100 {e.g., at least S, at least 10, at feast 20, at least 30, at least 40, at least 50, 1 t0 90, 1 to
R0, 11070, 11060, 11050, 11040, 11030, 11020, 11010, 1 t0 5, 510 100, 5t0 90, 5 1o
80, 5 t0 70, S to 60, 5 t0 40, 5 10 30, 510 20, 5 to 10, 10 t0 100, 10 10 90, 10 to 90, 10 to
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70, 10 to 60, 10 to 50, 10 t0 40, 1010 30, 10 t0 20, 20 to 100, 20 1o 90, 20 to 80, 20 to 70,
20 to 60, 20 t0 50, 20 10 40, 20 to 30, 30 to 100, 30 to 90, 30 to 80, 30 t0 70, 30 to 60, 30
to 50, 30 10 40, 40 to 100, 40 to 90, 40 to 80, 40 10 70, 40 10 60, 40 to 50, 50 to 100, 50 1o
90, 50 to 80, 50 to 70, or 50 to 60) non-volatile compounds. In some cases, a brandy-like
alcoholic beverage can include 1 to 35 (e.g., at least 5, at least 10, at least 20, at least 30,
1105 11010, 11020, 1t030,510 10,510 15, 51020, 5t0 25, 510 30, 510 35, 1010 15,
101020, 1010 25, 1010 30, 1010 35, 1510 20, 1510 25, 15 t0 30, 1510 35, 20 t0 25, 20
to 30, 20 to 35, 25 to 30, 25 to 35, or 30 to 35) compounds selected from the group
counsisting of 2~-mercapto-4,6-dimethylnicotinountirile, 4, 4-dithydroxybenzophenone, 4-
methyl-2,3-dihydro~-1h-pyrrolof3,4-cl-quinoline, azobenzene, carnosine, choline, betaine,
trigonelline, pyridoxal, nicotinic acid, furaneol, 2,3-1sopropyiidenc-d-ribonolactone, 3-
methylglutaric acid, homovanillic acid, fraxetin, coniferyl aldehyde, cycichexyl thiourea,
cyanazine, dimethyl phthalate, isophorone, 2,6-dimethyl-gamma-pyrone, vanillin, quinic
acid, gallic acid, isoferulic acid, scopoletin, ethyl paraben, 3-hydroxypyridine, manniiol,
mannocheptulose, trehalose, 3-hydroxy-2-methylpyridine, diglycerol, 1-(2-hydroxyethyl)-
2-imidazolidenethione, and 2-aminobenzothiazole. In some embodiments, a brandy-like
alcoholic beverage can include 1 to 22 (e.g., at least 3, at least 5, at least 10, at least 15, at
feast 20, 1t0 5, Tto 10, 1 to 15, 1 1020, 1 t0 22, 510 10, Sto 15, 510 20, St0 22, 1010
15,1010 20, 1010 22, 1510 20, 15 to 22, or 20 10 22} compounds selected from the group
consisting of 3-hydroxypyridine, manunitol, manncheptulose, trehalose, 3-hydroxy-2-
methylpyridine, diglycerol, 1-(2-hydroxyethyl}-2-imidazolidenethione, Z-mercapto-4,6-
dimethylnicotinonitrile, 4, 4-dihydroxybenzophenone, carnosine, choline, betaine,
nicotinic acid, furaneol, 2 3~sopropylidene-D-ribonolactone, 3~methylglutaric acid,
fraxetin, coniferyl aldehyde, dimethyl phthalate, isophorone, vanillin, and scopoletin. In
some embodiments, a brandy-like alcoholic beverage can include 1 10 18 {e.g., at least 3,
atleast 10, atleast 15, 1105, 1 t0 10, 110 15, 1 to 18, 510 10, Sto 15, 510 18, 1010 15,
10 to 18, or 15 to 18) compounds selected from the group consisting of 3-
bydroxypyridine, mannitol, mannoheptulose, trebalose, 3-hydroxy-2Z-methylpyridine,
diglycerol, 1-(2-hydroxyethyl)-2-imidazolidencthione, 4-methyl-2 3-dihydro-1H-

pyrroto{3 4-ci-quinoline, azobenzene, choline, betaine, nicotinic acid, furaneol, 2,3~
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isopropylidene-D-ribonolactone, homovanillic acid, conifery! aldehyde, isophorone, and
scopoletin. In some embodiments, a brandy-like alcoholic beverage can tnclude 1 to 15
{e.g., atleast 3, atleast §, at least 10, at least 12, 110 5, 1 10 10, 1 {0 15, 510 10, S to 15,
or 10 1o 15) compounds selected from the group consisting of 3-hydroxypyridine,
mannitol, mannoheptuiose, trehalose, 3-hydroxy-2-methylpyridine, diglvecerel, 1-(2~
hydroxyethyl)-2-imidazolidenethione, choline, betaine, nicotinic acid, furaneol, 2,3-
isopropylidene-D-ribonolactone, coniferyl aldehyde, isophorone, and scopoletin. In some
cases, the number of non-volatile compounds in a brandy-like alcoholic beverage can be
tess than the number of non-volatile compounds 10 a single corresponding reference
brandy.

Further, in some cases, the brandy-like alcoholic beverages provided herein can
tack one or more (e.g., one, two, three, four, five, six, seven, eight, nine, ten, or more than
ten) non-volatile compounds that are present tn corresponding traditional brandies. In
some cases, the overall population of non-volatile compounds 1n a brandy-like alcoholic
beverage can have less than 95% identity to the non-volatile compounds in a
corresponding reference brandy (e.g., in a single type of traditionally roade brandy
corresponding to the replica). For example, the non-volatile compounds in a brandy-like
alcoholic beverage can have less than 90%, less than 80%, less than 70%, less than 60%,
fess than 50%, less than 40%, less than 30%, or fess than 25% identity to the population
of non-volatile compounds in a corresponding reference brandy. Some brandy-hike
alcoholic beverages may contain at least 1 {e.g., at least 2, at least 5, at least 10, at least
15, at least 20, at least 25, or at least 30) non-volatile compounds that are not found in a
single reference brandy. Moreover, some brandy-like alcoholic beverages may contain no
more than 50 {(e.g., no more than 45, 40, 35, 30, 25, 20, 15, or 10} non-volatile
compounds that are present in a single reference brandy. For example, in some
embodiments, a brandy-like alcoholic beverage can have at least m non-volatile
compounds and less than m (e.g., m-1, m-2, m-3, m-4, m-5, m-0, m-7, m-8, m-9, m-10, m-
15, m-20, and the like, as applicable) of the non-volatile compounds are found in a single
reference brandy; in some embodiments, m canbe equal t0 5,6, 7, 8,9, 10, 11, 12, 13

14, 15,16, 17, 18, 19, 20, 25, 30, 35, 40, 45, 50, 55, or 60.
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As noted above, the amounts of non-volatile compounds in reference brandies are
measured using the LC-MS methods described herein. In some cases, the amount of a
particular non-volatile compound in a brandy-like alcoholic beverage can be an amount,
based on concentration or percent composition, that is within a range 30% higher and
fower than a measured amount for that non-volatile compound in a corresponding
reference brandy. For example, a non-volatile compound can be present in a brandy-like
alcoholic beverage tn an amount that 18 70 10 90%, 80 1o 100%, 9010 110%, 100 10
120%, 110 to 130%, 70 to 100%, 80 to 110%, 90 to 120%, or 100 to 130% of an amount
measured for that non-volatite compound in a corresponding reference brandy.

In some cases, the amount of any particular non-volatile compound in a brandy-
like alcoholic beverage may be different than the amount of that non-volatile compound
in a corresponding reference brandy. In some cases, the amount of a non-volatile
compound in a brandy-like alcoholic beverage can be 75% or less {e.g., 70% or less, 60%
or less, S0% or less, 40% or less, 30% or less, 20% or less, or 10% or less), by
concentration or percent mass, than the amount of the same non-volatile compound in a
corresponding reference brandy. In some cases, the amount of a non-volatile corapound
in a brandy-like alcoholic beverage can be 125% or more (e.g., 150% or more, 200% or
more, or 300% or more}, by concentration or percent mass, than the amount of the same
non-volatile compound in a corresponding reference brandy.

In some cases, the one or more additional non-volatile compounds in a brandy-
like alcobolic beverage can include 2-mercapto-4,6-dimethyinicotinonitrile. The 2~
mercapto-4,6-dimethylnicotinonitrile can be present in an amount of, for example, about
.04 to about 0.1 mg/L {e.g. about 0.04 to about 0.06, about §.06 to about 0.08 mg/L, or
about 0.08 to about 0.1 mg/L}. In some cases, about 0.004% to about 0.6% by mass (e.g.,
about 0.004% 1o about (.04%, about 0.04% to about §.4%, or about 0.4% to about $.5%,
by mass) of the one or more additional non-volatile compounds can be 2Z-mercapto-4,6-
dimethylnicotinonitrile. In some cases, the one or more additional non-volatile
compounds can include no 2-mercapto-4,0~-dimethylinicotinonitrile.

In some cases, the one or more additional non-volatile compounds in a brandy-

like alcoholic beverage can include 4,4-dihydroxybenzophenone. The 4,4~
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dihydroxybenzophenone can be present in an amount of, for example, about 0.03 to about
0.1 mg/L (e.g. about 0.03 to about 0.05 mg/L, about 0.05 to about 0.07 mg/L, or about
0.09 to about 0.1 mg/L}. In some cases, about 0.003% to about 0.6% by mass {e.g. about
0.003% to about 0.03%, about 0.03% to about 0.3%, or about 0.3% to about §.6%, by
mass) of the one or more additional non-volatile compounds can be 4,4~
dihvdroxybenzophenone. In some cases, the one or more additional non-volatile
compounds can include no 4,4-dihydroxybenzophenone.

In some cases, the one or more additional non-volatile compounds in a brandy-
tike alcoholic beverage can include 4~-methyl-2,3-dihydro~1h-pyrrolof3,4-ci-quinoline.
The 4-methyl-2 3~dihydro-1h-pyrrolo3,4-cl-quinoline can be present in an amount of,
for example, about 0.008 to about 0.017 mg/L (e.g. about 0.008 to about 0.010 mg/L,
about 0.008 to about 0.012 mg/L., about 0.012 to about 0.014 mg/L., or about 0.014 to
about 0.017 mg/L}. In some cases, about 0.0006% to about 0.24% by mass {(e.g. about
(.0006% to about $.006%, about 0.006% to about 0.06%, or about $.06% to about
0.24%, by mass) of the one or more additional non-volatile compounds can be 4-methyl-
2,3~dihydro-1h-pyrrolof3,4-cl-quinoline. In some cases, greater than about 0.00145% by
mass {e.g., greater than about 0.002%, greater than about 0.005%, greater than about
0.01%, or greater than about 0.05%, by mass) of the one or more additional non-volatile
compounds can be 4-methyl-2 3-dihydro-Th-pyrrolo3 4-ci-quinoline. In some cases, the
one or more additional non-volatile compounds can include no 4-methyl-2 3-dihydro-1h-
pyrrolo]3,4~cl-quinoline.

In some cases, the one or more additional non-volatile compounds 1n a brandy-
like alcoholic beverage can include azobenzene. The azobenzene can be present inan
amount of, for example, about 0.2 to about 0.4 mg/L (e.g about 0.2 to about 0.3 mg/L, or
about 0.3 to about 0.4 mg/L). In some cases, about 0.02% to about 7.0% by mass {e.g.
about 0.02% to about 0.2%, about 0.2% to about 1.0%, about 1.0% to about 1.5%, about
1.5% to about 2.0%, about 2.0% to about 2.5%, about 2.5% to about 3.0%, about 3.0% to
about 3 5%, about 3.5% to about 4 0%, about 4.0% to about 4.5%, about 4.5% {0 about
5.0%, about 5.0% to about 5.5%, about 5.5% to about 6.0%, about 6.0% to about 6.5%,

or about 6.5% to about 7.0%, by mass) of the one or more additional non-volatile
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compounds can be azobenzene. In some cases, greater than about 0.04% by mass {e.g.,
greater than about 0.05%, greater than about 0.075%, greater than about 0.1%, or greater
than about 0.3%, by mass} of the one or more additional non-volatile compounds can be
azobenzene. In some cases, the one or more additional non-volatile compounds can
include no azobenzene.

In some cases, the one or more additional non-volatile compounds 1n a brandy-
like alcobolic beverage can 1uclude carnosine. The carmosine can be present in an amount
of, for example, about 0.4 to about 5.5 mg/L {(e.g. about 0.4 to about 1.0 mg/L. about 1.0
to about 1.5 mg/L., about 1.5 to about 2.0 mg/L, about 2.0 to about 2.5 mg/L, about 2.5 to
about 3.0 mg/l., about 3.0 to about 3.5 mg/L, about 3.5 to about 4.0 mg/L, about 4.0 to
about 4.5 mg/L, about 4.5 to about 5.0 mg/L, or about 5.0 to about 5.5 mg/L). In some
cases, about 0.04% to about 24.66% by mass {e.g. about 0.04% to about 0.4%, about
0.4% to about 4.0%, about 4.0% 1o about 6.0%, about 6.0% to about 8.0%, about 8.0% to
about 10.0%, about 10.0% to about 12.0%, about 12.0% to about 14.0%, about 14.0% to
about 16.0%, about 16.0% to about 18.0%, about 18.0% to about 20.0%, about 20.0% to
about 22.0%, about 22.0% to about 24.0%, or about 24.0% to about 24 66%, by mass) of
the one or more additional non-volatile compounds can be carnosine. In some cases, the
one or more additional non-volatile compounds can include no carnosine.

In some cases, the one or more additional non-volatile compounds 1n a brandy-
like alcoholic beverage can include choline. The choline can be present in an amount of,
for example, about 0.6 to about 5.0 mg/L (e.g. about 0.6 to about 1.0 mg/L, about 1 0 to
about 1.5 mg/L, about 1.5 to about 2.0 mg/L, about 2.0 to about 2.5 mg/L., about 2.5 to
about 3.0 mg/L, about 3.0 to about 3.5 mg/L,, about 3.5 to about 4.0 mg/L., about 4.0 o
about 4.5 mg/l, or about 4.5 to about 5.0 mg/L). In some cases, about 0.005% to about
23.0% by mass {e.g. about 0.005% to about 0.05%, about 0.05% to about 0.5%, about
0.5% to about 1.0%, about 1.0% to about 2%, about 2.0% to about 4.0%, about 4.0% to
about 6.0%, about 6.0% to about 8.0%, about 8.0% to about 10.0%, about 10.0% to about
12.0%, about 12.0% to about 14 0%, about 14.0% to about 16.0%, about 16.0% to about
18.0%, about 18.0% to about 20.0%, about 20.0% to about 22.0%, about or 22.0% to

about 23.0%, by mass) of the one or more additional non-volatiie compounds can be
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choline. In some cases, the one or more additional non-volatite compounds can include
no choline.

In some cases, the one or more additional non-volatile compounds in a brandy-
like alcoholic beverage can include betaine. The betaine can be present in an amount of|
for example, about 0.001 to about 0.6 mg/L {e.g. about 0.001 to about 0.01 mg/L, about
0.01 to about 0.1 mg/L, about 0.1 to about 0.2 mg/L, about 0.2 to about 0.3 mg/L, about
0.3 to about 0.4 wg/l., about 0.4 to about 0.5 mg/L, or about 0.6 to about 0.2 mg/L). In
some cases, about 0.0002% to about 3.5% by mass {e.g. about 0.0002% to about 0.002%,
about 0.002% to about 8.02%, about 0.02% to about 0.2%, about 0.2% to about 1.0%,
about 1.0% to about 1.5%, about 1.5% to about 2.0%, about 2.0% to aboui 2.5%, about
2.5% to about 3.0%, or about 3.0% to about 3.5%, by mass) of the one or more additional
non-volatile compounds can be betaine. In some cases, the one or more additional non-
volatile compounds can include no betaine.

In some cases, the one or more additional non-volatile compounds 1n a brandy-
like aicoholic beverage can include trigonelline. The trigonelline can be presentin an
arnount of, for example, about 0.003 to about 2.5 mg/L. (e .g. about $.003 to about 0.03
mg/L, about 0.003 to about 0.03 mg/L, about 0.03 to about 0.3 mg/L, about 0.3 to about
1L.0mg/l, about 1.0 to about 1.5 mg/L, about 1.5 to about 2.0 mg/L, or about 2.0 to about
2.5 mg/L). In some cases, about 0.0002% to about 11.5% by mass (e.g. about 0.0002% to
about 0.002%, about 0.002% to about 0.02%, about 0.02% to about 0.2%, about 0.2% to
about 1.0%, about 1.0% to about 1.5%, about 1.5% to about 2.0%, about 2.0% to about
2.5%, about 2.5% to about 3.0%, about 3. 0% to about 3.5% about 4.0% to about 4.5%,
about 4.5% to about 5.0%, about 5.0% to about 5.5%, about 5.5% to about 6.0%, about
6.0% to about 6.5%, about 6.5% to about 7.0%, about 7.0% to about 7.5%, about 7.5% to
about 8.0%, about 8 0% to about 8.5%, about & 5% to about 9.0%, about 9.6% to about
0.5%, about 9.5% to about 10.0%, about 10.0% to about 10.5%, about 10.5% to about
11.0%, or about 11 0% to about 11.5%, by mass} of the one or more additional non-
volatife compounds can be trigonelline. In some cases, the one or more additional non-

volatile compounds can include no trigonelline.
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In some cases, the one or more additional non-volatile compounds 1n a brandy-
like alcoholic beverage can include pyridoxal. The pyridoxal can be present in an amount
of, for example, about 0.01 to about 0.07 mg/L. {e.g. about 0.01 to about 0.02 mg/L, about
0.02 to about 0.03 mg/L, about 0.03 to about 8.04 mg/L, about 0.04 to about 6.05 mg/L,
about 0.05 to about 0.06 mg/L., or about .06 to about 0.07 mg/L.,}. In some cases, about
0.001% to about 0.4% by mass {e.g. about 0.001% to about 0.01%, about 0.01% to about
0.1%, about 0.1% to about 0.2%, about 0.2% to about 0.3%, or about $.3% to about
0.4%, by mass} of the one or more additional non-volatile compounds can be pyridoxal.
In some cases, the one or more additional non-volatile compounds can include no
pyridoxal.

In some cases, the one or more additional non-volatile compounds in a brandy-
like alcobolic beverage can include nicotinic acid. The nicotinic acid can be present in an
amount of, for example, about 0.01 to about 0.5 mg/L {e.g about 0.01 to about 0.1 mg/L,
about 0.1 to about 0.2 mg/L, about 0.2 to about 0.3 mg/L, about 0.3 to about 0.4 mg/L,
about 0.4 to about 0.5 mg/L). In some cases, about 0.001% to about 2.8% by mass {e.g.
about 0.001% to about 0.01%, about 0.01% to about 0.1%, about 0.1% to about 1.0%
about 1.0% to about 1.5%, about 1.5% to about 2.0%, about 2.0% to about 2.5%, or about
2.5% to about 2.8%, by mass) of the one or more additional non-volatile compounds can
be nicotinic acid. In some cases, the one or more additional non-volatile compounds can
include no nicotinic acid.

In some cases, the one or more additional non-volatile compounds in a brandy-
like alcoholic beverage can include furaneol. The furaneol can be present in an amount
of, for example, about $.2 to about 1.0 mg/L {e.g. about 0.2 to about 0.4 mg/l., about 0.4
to about 0.6 mg/L, about 0.6 to about 0.8 mg/L, or about 0.8 to about 1.0 mg/L, about 0.2

to about 0.4 mg/L). In some cases, about 0.02% to about 10.5% by mass {(e.g. about
0.02% 1o about 0.2%, about 0.2% to about 1.0%, about 1.0% to about 1.5%, about 1.5%
to about 2.0%, about 2.0% to about 2.5%, about 2.5% to about 3.0%, about 3.0% to about
3.5% about 4.0% to about 4.5%, about 4.5% to about 5.0%, about 5.0% to about 5 5%,

about 5.5% to about 6.0%, about 6.0% to about 6.5%, about 6.5% to about 7.0%, about

7.0% 1o about 7.5%, about 7.5% 1o about 8.0%, about 8.0% 1o about 8.5%, about 8 5% to
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about 9.0%, about 9.0% to about 9. about 9.5% to about 10.0%, or about 10.0% to
about 10.5%, by mass) of the one or more additional non-volatile compounds can be
furaneol. In some cases, greater than about 0.07% by mass {e.g., greater than about
0.08%, greater than about 0.1%, greater than about 0.3%, or greater than about 0.5%, by
mass) of the one or more additional non-volatile compounds can be furaneol. In some
cases, the one or more additional non-volatile compounds can include no furaneol.

In some cases, the one or more additional non-volatiie coropounds in a brandy-
like alcoholic beverage can include 2 3-isopropylidene-d-ribonolactone. The 2 3-
tsopropylidene-d-ribonolactone can be present in an amount of, for example, about 0.09
to about 0.2 mg/L. {e.g. about 0.09 to about 0.1 mg/L or about 0.1 to about 0.2 mg/L). In
some cases, about 0.008% to about 3.0% by mass {e.g about 0.008% to about 0.08%
about 0.08% to about 0.8%, about 0.8% to about 1.00%, about 1.00% to about 1.5
about 1.5% to about 2.00%, about 2.0% to about 2.5%, or about 2.5% to about 3.00%, by
mass) of the one or more additional non-volatile compounds can be 2, 3-1sopropylidene-d-
riboneolactone. In some cases, greater than about 0.02% by mass {e.g., greater than about
0.03%, greater than about 0.05%, greater than about 0.1%, or greater than about 0.3%, by
mass} of the one or more additional non-volatile compounds can be 2,3-isopropylidene-d-
ribonolactone. In some cases, the one or more additional non-volatile compounds can
include no 2 3-isopropylidene-d-ribonolactone.

In some cases, the one or more additional non-volatile compounds in a brandy-
like alcobolic beverage can include 3-methylglutaric acid. The 3-methylglutaric acid can
be present tn an amount of, for example, about 0.3 to about 0.8 mg/L {e.g about 0.3 to
about 0.4 mg/L, about 0.4 to about 0.5 mg/L, about 0.5 to about 0.6 mg/L, about 0.6 to
about 0.7 mg/L, or about 0.7 to about 0.8 mg/L). In some cases, about 0.03% to about
4.3% by mass {(e.g. about 0.03% to about 0.3%, about 0.3% to about 1.0%, about 1.0% to

about 1.5%, about 1.5% to about 2.0%, about 2.0% to about 2.5%, or about 2.5%% to about
%, about 3.0% to about 3.5%, about 3 5% to about 4.0%, or about 4.0% to about

4.3%, by mass) of the one or more additional non-volatile compounds can be 3-

methylglutaric acid. In some cases, the one or more additional non-volatile compounds

can include no 3-methylglutaric acid.
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In some cases, the one or more additional non-volatile compounds 1n a brandy-
like alcoholic beverage can include homovanillic acid. The homovanillic acid can be
present in an amount of, for example, about 0.2 to about 0.6 mg/L (e.g. about 0.2 to about
0.3 mg/L, about 0.3 to about 0.4 mg/L, about 0.4 to about 0.5 mg/L, or about 0.5 to about
0.6 mg/L)‘ In some cases, about 0.02% to about 7% by mass {(e.g. about 0.02% to about
{3.2%, about 0.2% to about 1.0%, about 1.06% to about 1.5%, about 1.5% to about 2.0%
about 2.0% to about 2.5%, about 2.5% to about 3.0%, about 3.0% to about 3.5% about
4.0% to about 4.5%, about 4.5% to about 5.0%, about 5.0% to about 5.5%, about 5.5% to
about 6.0%, about 6.0% to about 6.5%, or about 6.5% to about 7.0%, by rass) of the one
or more additional non-volatile compounds can be homovanillic acid. In some cases,

greater than about 0.05% by mass (e g, greater than about 0.07%, greater than about

& =)

0.1%, greater than about 0.12%, or greater than about 0.15%, by mass) of the one or more
additional non-volatile comnpounds can be homovanillic acid. In some cases, the one or
more additional non-volatile compounds can nclude no homovanillic acid.

In some cases, the one or more additional non-volatile compounds 1n a brandy-
like alcobolic beverage can include fraxetin. The fraxetin can be present in an amount of,
for example, about 0.06 to about 11 mg/L {e.g. about 0.6 to about 1.0 mg/L, about 1.0 to
about 2.0 mg/L, about 2.0 to about 3.0 mg/L, about 3.0 to about 4.0 mg/L, about 40 to
about 5.0 mg/l., about 5.0 to about 6.0 mg/L, about 6.0 to about 7.0 mg/L., about 7.0 to
about 8.0 mg/L, about 8.0 to about 9.0 mg/L, about 9.0 to about 10.0 mg/L, or about 10.0
to about 11.0 mg/L). In some cases, about 0.006% to about 40% by mass {e.g. about

0.006% to about 0.06%, about 0.06% to about 0.6%, about 0.6% to about 1%, about 1%
to about 5%, about 3% to about 10%, about 10% to about 15%, about 15% to about 20%%,
about 20% to about 25%, about 25% to about 30%, about 30% to about 35%, or about
35% to about 40%, by mass) of the one or rore additional non-volatile compounds can
be fraxetin. In some cases, the one or more additional non-volatile compounds can
include no fraxetin,

In some cases, the one or more additional non-volatile compounds 1n a brandy-
like alcoholic beverage can include coniferyl aldehyde. The coniferyl aldehyde can be

present in an amount of, for example, about 0.02 to about 0.4 mg/L. {e.g about 0.02 (o
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about 0.2 mg/L or about 0.2 to about 0.4 mg/L). In some cases, about $.0007% to about

8 2% by mass {e.g. about 0.0007% to about 0.007%, about 0.007% to about 0.07%,
about 0.07% to about 0.7%, about 0.7% to about 1.0%, about 1.0% to about 3.0%, about
3.0% to about 4.0%, about 4.0% to about 5.0%, about 5.0% to about 6.0%, about 6.0% 10
about 7.0%, about 7.0% to about 8.0%, about 8.0% to about 9.0%, about 9.0% to about
10.0%, about 11.0% to about 12.0%, about 12.0% to about 13.0%, about 13.0% to about
14.0%, about 14.0% to about 15.0%, about 15 0% to about 16.0%, about 16.0% to about
17.0%, or about 17.0% to about 18.3%, by mass} of the one or more additional non-
volatile corapounds can be conifery] aldehyde. In some cases, the one ot more additional
non-volatile compounds can include no coniferyl aldehyde.

In some cases, the one or more additional non-volatile compounds in a brandy-
like alcoholic beverage can include cyclohexyl thicurea. The cyclohexvl thiourea can be
present in an amount of, for example, about 0.02 to about 0.4 mg/L (e.g. about 0.02 to
about 0.2 mg/L or about 0.2 to about 0.4 mg/L}. In some cases, about $.002% to about
2.0% by mass {e.g. about 0.002% to about 0.02%, about 0.02% to about 0.2%, about
0.2% to about 1.05, about 1.0% to about 1.5%., or about 1.5% to about 2.0%, by mass) of
the one or more additional non-volatile compounds can be cyclohexyl thiourea. In some
cases, the one or more additional non-volatile compounds can include no cyclohexyl
thiourea.

In some cases, the one or more additional non-volatile compounds in a brandy-
like alcobolic beverage can include cyanazine. The cyanazine can be present in an
amount of, for example, about 0.009 to about 0.16 mg/L {e.g. about 0.009 to about 0.09
mg/L., about 0.09 to about 0.9 mg/L, or about 0.9 to about .16 mg/L). In some cases,
about 0.0008% to about 0.9% by mass {(e.g. about .0008% to about 0.008%, about
0.008% to about 0.08%, about 0.08% to about 0.8%, or about ¢.8% to about 0.9%, by
mass}) of the one or more additional non-volatile compounds can be cyvanazine. In some
cases, the one or more additional non-volatile compounds can include no cyanazine.

In some cases, the one or more additional non-volatile compounds in a brandy-
like alcoholic beverage can include dimethyl phthalate. The dimethyl phthalate can be

present in an amount of, for example, about 0.04 to about .09 mg/L. (e.g. about .04 to
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about 0.06 mg/L or about 0.06 to about 0.09 mg/L}. In some cases, about 0.004%

about 0.5% by mass (e.g. about 0.004%% to about 0.04%, about 0.04% to about 0.4%, or
about 0.4% to about 0.5%, by mass) of the one or more additional non-volatile
compounds can be dimethyl phthalate In some cases, the one or more additional non-
volatile compounds can inchide no dimethyl phthalate.

In some cases, the one or more additional non-volatile compounds 1n a brandy-
like alcobolic beverage can 1uclude 1sophorone. The isophorone can be present 1o an
amount of, for example, about 0.04 to about 0.9 mg/L {e.g. about 0.04 to about 0.06 mg/L
or about 0.06 1o about 0.09 mg/l). To some cases, about 0.003% to about 2% by mass
{e.2. about 0.003% to about $.03%, about 0.03% to about 0.3%, about 0.3% to about
0.5%, about 0.5% to about 0.7%, or about 0.7% to about 0.9%, by mass) of the one or
more additional non-volatile compounds can be isophorone. In some cases, the one or
more additional non-volatile compounds can include no isophorone.

In some cases, the one or more additional non-volatile compounds 1n a brandy-
like aicoholic beverage can include 2Z,6-dimethyl-gamma-pyrone. The 2,6-dimethyl-
gamma-pyrone can be present in any appropriate amount. In some cases, the one or more
additional non-volatile compounds can include no 2,6-dimethyl-gamma-pyrone.

In some cases, the one or more additional non-volatile compounds in a brandy-
fike alcoholic beverage can include vanillin. The vanillin can be present in an amount of,
for example, about 1 to about 77 mg/L (e.g. about 1 to about S mg/L, about S to about 10
mg/L, about 10 to about 15 mg/L., about 15 to about 20 mg/L, about 20 to about 25 mg/L,
about 25 to about 30 mg/L, about 30 to about 35 mg/L, about 35 to about 40 mg/L, about
40 to about 45 mg/L, about 45 to about SO mg/l., about S0 to about 55 mg/L, about 55 {0
about 60 mg/L, about 60 to about 65 mg/L, about 65 to about 70 mg/L, about 70 to about
75 mg/L., or about 75 to about 77 mg/L). In some cases, about (.1% to about 100% by
mass {e.g. about 0.1% to about 5%, about 5% to about 10%, about 10% to about 15%,
about 15% to about 20%, about 20% to about 25%, about 25% to about 30%%, about 3
to about 35%, about 35% to about 40%, about 40% to about 45%, about 45% to about
50%, about 50% to about 55%, about 55% to about 60%, about 60% to about 65%, about

63% to about 70%, about 70% to about 75%, about 75% to about 80%, about 80% to
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about 85%, about 5% to about 90%, about 90% to about 95%, or about 95% to about
100%, by mass) of the one or more additional non-volatile compounds can be vanillin, In
some cases, the one or more additional non-volatile compounds can include no vanillin,

In some cases, the one or more additional non-volatile compounds 1n a brandy-
fike alcoholic beverage can include quinic acid. The quinic acid can be present in an
amount of, for example, about 0.16 to about € mg/L {e.g. about 0.16 to about 1 mg/L,
about 1 to about 3 rug/L, about 3 to about 5 mg/L, about 5 to about 7 mg/L, about 7 o
about 8 mg/L}. In some cases, about 0.01% to about 33% by mass {e.g. about 0.01% ¢
about 0.1%, about 0.1% to about 1%, about 1% to about 5%, about 5% to about 10%,
about 10% to about 15%, about 15 0% to about 20%, about 20.0% to about 25%, about
25% to about 30%, about 30% to about 33%, by mass) of the one or more additional non-
volatile compounds can be quinic acid. In some cases, the ong or more additional non-
volatile compounds can include no quinic acid.

fn some cases, the one or more additional non-volatile compounds in a brandy-
like aicoholic beverage can include gallic acid. The gallic acid can be present in an
arvount of, tor example, about 0.2 to about 16 mg/L {e g about 0.2 to about 2 mg/L.,
about 2 to about 4 mg/L, about 4 to about ¢ mg/L, about 6 to about 8 mg/L, about 8 to
about 10 mg/L, about 10 to about 12 mg/L, about 12 to about 14 mg/L, or about 14 to
about 16 mg/L). In some cases, about 0.02% to about 53% by mass {e.g. about 0.02% to
about 0.2%, about 0.2% to about 2.0%, about 2.0% to about 5%, about 3% to about 10%
about 10% to about 15%, about 15% to about 20%, about 20% to about 25%, about 25%
to about 30%, about 30% to about 35%, about 35% to about 40%, about 40% to about
45%, about 45% to about 50%, about 50% to about 53%, by mass) of the one or more
additional non-volatile compounds can be gallic acid. In some cases, the one or more
additional non-~volatile compounds can include no gallic acid.

In some cases, the one or more additional non-volatile compounds in a brandy-
like alcoholic beverage can include isoferulic acid. The 1soferulic acid can be present in
any appropriate amount. In some cases, the one or more additional non-volatile

compounds can include no 1soferulic acid.
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In some cases, the one or more additional non-volatile compounds 1n a brandy-
like alcoholic beverage can include scopoletin. The scopoletin can be present in an
amount of, for example, about 0.003 to about 0.1 mg/L {e.g. about 0.003 to about 6.03
mg/L or about 0.03 to about 0.1 mg/L}. In some cases, about 0.0003% to about 0.6% by
mass {e.g. about 0.0003% to about 0.003%, about 0.003% to about 0.03%, about 0.03%
to about 0.3%, about 0.3% to about 0.4%, about 0.4% to about 0.5%, or about 0.5% to
about 0.6%, by mass) of the one or more additional non-volatile compounds can be
scopoletin. In some cases, the one or more additional non-volatile compounds can include
no scopoletin,

In some cases, the one or more additional non-volatile compounds 1n a brandy-
like alcoholic beverage can include ethyl paraben. The ethyl paraben can be present in an
amount of, for example, about 0.0608 to about 0.1 mg/L {e.g. about 0.008 to about 0.08
mg/L, about 0.08 to about 0.8 mg/L, or about 0.8 to about 0.1 mg/L). In some cases,
about 0.0007% to about 0.8% by mass (e.g. about 0.0007% to about 0.007%, about
0.007% to about 0.07%, or about 0.07% to about 0.8%, by mass} of the one or more
additional non-~volatile compouuds can be ethyl paraben. lu some cases, the one or more
additional non-volatile compounds can include no ethyl paraben.

In some cases, the one or more additional non-volatile compounds 1n a brandy-
fike alcoholic beverage can include 3-hydroxypyridine. The 3-hydroxypyridine can be
present in an amount of, for exaraple, about 0.0005 to about 0.4 mg/L (e.g. about 0.0005
to about 0.005 mg/L, about 0.005 to about 0.05 mg/L., or about 0.05 to about 6.4 mg/L}.
In some cases, about 0.00004% to about 2.0% by mass {e.g. about 0.00004% to about
(3.0004%, about 0.0004% to about 0.004%, about 0.004% to about 0.04%, about 0.04% to
about 0.4%, about 0.4% to about 1.0%, or about 1.0% to about 2.0%, by mass}) of the one
or more additional non-volatile compounds can be 3-hydroxypyridine. In some cases, the
one or more additional non-volatile compounds can include no 3-hydroxypyridine.

In some cases, the one or more additional non-volatile compounds in a brandy-
fike alcoholic beverage can include mannitol. The mannitol can be present in an amount
of, tor example, about 0.3 to about 31 mg/T {e.g about 0.3 to about 3 mg/L, about 3 to

about 6.0 mg/L, about 6.0 to about 9.0 mg/L., about 9.0 to about 12.0 mg/L, about 12.0 to
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about 15.0 mg/L., about 15.0 to about 18.0 mg/l., about 18.0 to about 21.0 mg/L., about
21.0to about 23.0 mg/L., about 23 0 to about 25.0 mg/L, or about 28 0 to about 31.0
mg/L}. In some cases, about 0.03% to about 75% by mass {g.g. about 0.03% to about
0.3%, about 0.3% to about 3%, about 0.3% to about 3%, about 3% to about 5%, about
5% to about 10%, about 10% to about 13%, about 15% to about 20%, about 20% to about
25%, about 25% to about 30%, about 30% to about 35%, about 35% to about 40%, about
40% to about 45%, about 45% to about 50%, about S0% to about 55%, about $5% to
about 60%, about 60% to about 65%, about 653% to about 70%, or about 70% to about
75%, by mass) of the one or more additional non-volatile compounds can be mannitol. In
some cases, the one or more additional non-volatile compounds can include no mannitol.

In some cases, the one or more additional non-volatile compounds in a brandy-
like alcoholic beverage can include mannoheptulose. The mannoheptulose can be present
in an amount of, for example, about 0.06 to about 1 mg/L {e.g. about 0.06 to about 0.6
mg/L or about 0.6 to about 1 rog/L). In some cases, about 0.008% to about 5% by mass
{e.g. about 0.008% to about 0.08%, about 0.08% to about 0.8%, about 0.8% to about 1%,
about 1% to about 3%, about 3% to about 5%, about 5% to about 7%, or about 796 to
about 8%, by mass) of the one or more additional non-volatile compounds can be
mannoheptulose. In some cases, the one or more additional non-volatile compounds can
include no mannchepiulose.

In some cases, the one or more additional non-volatile compounds in a brandy-
like alcoholic beverage can include trebalose. The trehalose can be present in an amount
of, for example, about 1 to about 1295 mg/L {e.g about 1 to about 50 mg/L, about 50 to
about 100 mg/L., about 100 to about 150 mg/L, about 150 to about 200 wg/L., about 200
to about 250 mg/L., about 250 to about 300 mg/L, about 300 to about 350 mg/L, about
350 to about 400 rog/l., about 400 to about 450 mg/l., about 450 to about 500 mg/L.,
about 500 to about 550 mg/L, about 550 to about 600 mg/L, about 600 to about 650
mg/L, about 650 to about 700 mg/L, about 700 to about 750 mg/L, about 750 to about
800 mg/L., about 800 to about 850 mg/L, about 850 to about 900 mg/L, about 900 1o
about 950 mg/L, about 950 to about 1000 mg/L, about 1000 to about 1050 mg/L, about

1050 to about 1100 mg/L, about 1100 to about 1150 mg/L, about 1150 to about 1200
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mg/l, about 1200 to about 1250 mg/L, or about 1250 to about 1295 mg/L). In some
cases, trehalose can be present in an amount less than about 6.67 mg/L (e g, less than 6.6
me/L, tess than 6 mg/L., less than 5.5 mg/L, less than 5 mg/L, orless than 3 mg/L). In
some cases, about 6.5% to about 100% by mass {e.g. about 6.5% to about 10%, about
10% to about 15%, about 15% to about 20%, about 20% to about 25%, about 25% to
about 30%, about 30% to about 35%, about 35% to about 40%, about 40% to about 45%,

about 45% to about 50%, about 50% to about 55%, about 55% to about 60%, about 60%

to about 65%, about 65% to about 70%, about 70% to about 75%, about 75% to about
80%, about 80% to about 85%, about 85% to about 90%, about 90% to about 95%, or
about 95% to about 100%, by mass} of the one or more additional non-volatile
compounds can be trehalose. In some cases, the one or more additional non-volatile
compounds can include no trehalose.

In some cases, the one or more additional non-volatile compounds in a brandy-
like alcoholic beverage can include 3-hydroxy-2-methylpyridine. The 3-bydroxy-~2-
methylpyridine can be present in an amount of, for example, about 0.002 to about 0.6
mg/L {e.g. about 0.002 to about 0.02 mg/L, about .02 to about 0.2 mg/L., about 0.2 to
about 0.4 mg/L, or about 0.4 to about 0.6 mg/L). In some cases, 3-hydroxy-2-
methylpyridine can be present in an amount greater than about 0.18 mg/L {(e.g., greater
than about (.19 mg/L., greater than about 0.2 mg/lL., greater than about 6.25 mg/L, or
greater than about 0.3 mg/L). In some cases, about 0.0002% to about 5.6% by mass (e g
about 0.0002% to about (.002%, about 0.002% to about 0.02%, about 0.02% to about
0.2%, about 0.2% to about 2%, about 2% to about 4%, or about 4% to about 5.6%, by
mass) of the one or more additional non-volatile compounds can be 3-hydroxy-2-
methylpyridine. In some cases, greater than about 0.01% by mass (e.g., greater than about
0.02%, greater than about 0.05%, greater than about 0.1%, or greater than about 0.5%, by
mass}) of the one or more additional non-volatile compounds can be 3-hydroxy-2-
methylpyridine. In some cases, the one or more additional non-volatile compounds can
include no 3-hydroxy-2Z-methylpyridine.

In some cases, the one or more additional non-volatile compounds in a brandy-

like alcobolic beverage can include diglycercl. The diglycerol can be present in an
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amount of, for example, about 0.001 to about 0.3 mg/L (e.g. about 0.001 to about 0.01
mg/L, about 0.01 to about 0.1 mg/L, or about 8.1 to about 0.3 mg/L). In some cases,
about 0.0001% to about 1.6% by mass (e.g. about 0.0001% to about 0.001%, about
0.001% to about 0.01%, about 0.01% to about 0.1%, about 0.1% to about 1.0%, or about
1.0% to about 1.6%, by mass) of the one or more additional non-volatile compounds can
be diglycerol. In some cases, the one or more additional non-volatile compounds can
include no diglveerol.

In some cases, the one or more additional non-volatile compounds in a brandy-
like alcoholic beverage can include 1-(2-hydroxyethyl}-2-tmidazolidenethione. The 1-(2-
hydroxyethyl}-2-imidazolidenethione can be present in an amount of, for example, about
0.03 to about 0.1 mg/L {e.g. about 0.03 to about 0.05 mg/L or about 0.05 to about 0.1
mg/L}. In some cases, about 0.003% to about 1.2% by mass {e.g. about ¢.003% to about
0.03%, about 0.03% to about 0.3%, about 0.3% to about 0.6%, about 0.6% to about 0.9%,
or about 0.9% to about 1.2%, by mass) of the one or more additional non-volatile
compounds can be 1-(2-hydroxyethyl}-2-imidarelidenethione. In some cases, the one or
more additional non-volatite compounds can include vo 1-{(2-hydroxyethyl)-2-
imidazolidenethione.

In some cases, the one or more additional non-volatile compounds 1n a brandy-
fike alcoholic beverage can include Z-aminobenzothiazole. The Z-aminobenzothiazole
can be present in an amount of, for example, about 0.01 to about 0.1 mg/L (e .g. about
0.01 to about .05 mg/L or about 0.05 to about 0.1 mg/L). In some cases, about 0.001%
to about 0.1% by mass {(e.g. about 0.001% to about 0.01% or about 0.01% to about 0.1%,
by mass) of the one or roore additional non-volatile compounds can be 2-
amincbenzothiazole. In some cases, the one or more additional non-volatile compounds
can include no 2-aminobenzothiazole,

Because of the methods by which they are made, the brandy-like alcoholic
beverages provided herein typically lack contaminants and other detrimental compounds
that sometimes are encountered in traditional brandies. These include, without Hmitation,
organisms such as fscherichia coli, Salmonella sp., Bretianomyces sp., Lactobaciliales,

Saccharomyces sp. {which are often used by distillers and brewers), 4cremonium
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strictum, Chrysonilia sitophila, Cladosporium oxysporum, Fusarium oxysporum,
Mertierella alpina, Mucor plumbeus, Paecilonyces viridis, Penicillium chrysogenum,
Penicillium citreonigrum, Penicillium decumbens, Penicillium purpurogenum,
Trichoderma longibrachiatum, Trichoderma vivide, and Verticillivm psalliotae (strains
that have been isolated from the corks of corked wine; see, www.nebiolm nih.gov/
pme/articles/PMC 1344017}, as well as mold, mildew, rot, insects, insect eggs, insect filth,
rodent filth, mammalian excreta, insect lecithing, hydrogen sulfide, hydrogen disulfide,
2,4 6-trichloranisole {which has been linked to a skunked wine smell}, 2,4,6,-
tribromoanisole, aflatoxin, aldrin, dieldrin, benzene hexachlonde, chlordane,
dichlorodiphenylirichloroethane (DDT), dichlorodiphenyldichloroethylene (DDE),
dichlorodiphenyldichloroethane (TDE), dimethylnitrosamine (nitrosodimethylamine},
ethylene dibromide (EDB}, heptachlor, heptachlor epoxide, lindane, mercury, methanol,
ethylene glycol, dichioromethane, and heavy metals.

This document also provides methods for making brandy replicas. In sore cases,
the methods provided herein can be carried out by first mixing water with ethanol (e g, a
grain neutral spirit and a traditional brandy, where the traditional brandy is added inan
amount such that it makes up about 10 wit% or less {e.g., about 1 wt% or less) of the
brandy replica product}, one or more fruit juices, and cak extract and/or one or more
tannins, and then adding small quantities of diluted VOCs. In general, the water, ethanol,
fruit juice(s), oak extract and/or tannin{s), and added VOCs are all used to generate a
final product having the characteristics of a traditionally-produced brandy.

In some cases, a method of making a brandy replica provided herein can include
providing an agueous solution and adding to the agueous solution ingredients inchuding
ethanol (2.2, a grain neutral spirit and a traditional brandy, where the traditional brandy
is added in an amount such that it makes up about 16 wtS6 or fess {e.g., about T wt% or
less) of the brandy replica product), one or more fruit juices, a source of a tannin and/or
an oak extract, one or more nonvolatile compounds {(e.g., coloring agents), and ong or
more {e.g., one, two, three, four, five, six, seven, eight, nine, 10, 11, 12, or more than 12}
additional VOCs, where the added VOCs include an ester, an alcohol, an aldehyde and/or

a ketone, a terpene, and a furan. For example, the added VOCs that are combined with
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the other ingredients can be selected from the group consisting of phenethyl acetate,
phenylacetaldehvde, Z-pentylfuran, phenethyl alcohol, ethyl laurate, eugenol, ethyl
acetate, linalool, 2,3-pentanedione, tetrahydrofurfuryl acetate, methylcyclopentenolone,
and vanillin erythro and threo-butan-2 3-diol acetal.

This document also provides methods for generating concentrated versions of any
brandy-like alcoholic beverage, where the concentrated versions include the traditional
brandy, fruit juice, oak exiract and/or tannin, added VOCs and non-volatile components
{(if any) of the final product, and optionally the traditional brandy, but without the full
bulk of the ethanol and water {and 10 some cases, without the traditional brandy). Such
concentrates can be manufactured and then shipped to a second location, where water and
ethanol {e.g., grain neutral spirits and, optionally, traditional brandy) can be added at the
appropriate ABY and volume to create a finished product.

Any suitable concentration of traditional brandy, fruit juice, oak extract, tannins,
and additional VOCs and (if present) non-volatile compounds can be used. For exaruple,
a concentrated brandy-like alcoholic beverage can include traditional brandy, fruit juice,
oak extract, tannins, additional VOCs, and non-volatile components (f any) at
concentrations that are at feast 1.1-fold {e.g., 1.2-fold, 1 3-fold, 1.5-fold, 1.6-fold, 1.7-
fold, 1.8-fold, 1.9-fold, 2-fold, 3-told, S-fold, 8-fold, 10-fold, 15-told, or 20-fold) greater
than their concentrations in the final product, such that they can be diluted by at least
about 1.1-fold (e.g., 1 2-fold, 13-fold, 1.5-fold, 1.6-fold, 1.7-fold, 1 .8-fold, 1.9-fold, 2-
fold, 5-fold, 8-fold, 10-fold, 15-fold, or 20-fold), respectively, with water and ethanol to
yield the final product. The concentrates provided herein can contain all of the formulaic
componeunts that are present in the final product. In general, such concentrates can be
prepared in much the same way as a non-concentrated brandy-like alcoholic beverage, by
combining the desired amounts of ingredients but omitting the water and the bulk of the
ethanol. It is noted that in some cases, some amount of ethanol can be included in the
concentrate in order to facilitate dissolution of the added VOCs and, if any, non-volatile

compounds.
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EXEMPLARY EMBODIMENTS

Embodiment 1 is a brandy replica comprising water, a grain neutral spinit, an oak
extract, one or more tannins, or an cak extract and one or more tannins, fruit juice, at
least six added volatile compounds (VOCs), wherein the added VOUCs comprise at least
one ester, at least one additional alcohol, at igast one aldehyde or ketone, and at least one
terpene or i1soprenoid, and wherein the added VOCs comprise about 0.001 wt% to about
0.1 wi% of the brandy replica.

Embodiment 2 is the brandy replica of embodiment 1, further comprising a
traditional brandy, wherein the brandy replica comprises no more thawn about 10 wi% of
the traditional brandy.

Erabodiment 3 is the brandy replica of embodiment | or embodiment 2, wherein
the at least one ester comprises one or more of phenethy! acetate, ethyl laurate, ethyl
acetate, tetrahydrofurfuryl acetate butyl isobutyrate, ethyl butyrate, hexyl 2-
methylbutanoate, isobutyl isobutyrate, isobutyl propionate, and propyl acetate.

Embodiment 4 is the brandy replica of embodiment | or embodiment 2, wherein
the at least one ester comprises one or more of ethyl acetate, ethyl laurate, phenethyl
acetate, and tetrahydrofurfuryl acetate.

Embodiment 5 1s the brandy replica of emnbodiment 1 or embodiment 2, wherein
the at feast one ester comprises one or more of butyl isobutyrate, ethyl butyrate, hexyl 2-
methylbutanoate, 1sobutyl isobutyrate, isobutyl propionate, and propyl acetate.

Embodiment 6 is the brandy replica of any one of embodiments 1 to 5, wherein
the at least one aldehvde or ketone comprises one or more of phenylacetaldehyde, 2,3-
pentanedione, 2-heptanone, and methyleyclopentenolone.

Embodiment 7 is the brandy replica of any one of embodiments 1 to 5, wherein
the at least one aldehyde or ketoune comprises 2,3 -pentavedione.

Embodiment 8 is the brandy replica of any one of embodiments 1 to 5, wherein
the at least one aldehyde or ketone comprises 2-heptanone.

Embodiment 9 i3 the brandy replica of any one of embodiments 1 to &, wherein
the at least one additional alcohol comprises one or both of isoamy! alcohol and

phenethy] alcohol.
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Embodiment 10 is the brandy replica of any one of embodiments 1 to 8, wherein
the at least one additional alcohol comprises phenethyl alcohol.

Embodiment 11 is the brandy replica of any one of embodiments 1 to 8, wherein
the at least one additional alcohol comprises 1soamyl alcohol.

Embodiment 12 is the brandy replica of any one of embodiments 1 to 11, wherein
the at ieast one terpene or isoprenoid comprises linalool.

Hmbodiment 13 is the brandy replica of any ove of embodiments 1 to 12, wheretn
the added VOCs further comprise at least one furan, at least one acid, at least one phenol,
or a combination thereof

Embodiment 14 is the brandy replica of embodiment 13, wherein the at least oune
furan comprises 2-pentyituran.

Embodiment 15 is the brandy replica of embodiment 13, wherein the at least one
acid comprises butyric acid.

Embodiment 16 15 the brandy replica of emabodiment 13, wheretn the at least oue
phenol comprises eugenol.

Hmbodiment 17 is the brandy replica of embodiment 1 or embodiment 2, wherein
the added VOCs comprise at least one ester, at least one additional alcohol, at least one
aldehyde or ketone, at least one terpene or isoprenoid, at least one phenol, and at least
one furan.

Eranbodiment 18 is the brandy replica of embodiment 17, wherein the added VOCs
comprise ethyl laurate, phenethyl alcobhol, 2-pentylfuran, linalool, 2,3-pentanedione,
eugenol, and ethyl acetate.

Embodiment 19 15 the brandy replica of emabodiment 1 or embodiment 2, wherein
the added VOCs comprise at least one ester, at least one acid, at least one additional
alcobol, at feast one aldehyde or ketone, and af least one terpene or isoprenoid.

Embodiment 20 is the brandy replica of embodiment 19, wherein the added VOCs
comprise propyl acetate, ethyl butyrate, isobutyl 1sobutyrate, hexyl 2-methylbutancate,
butyl iscbutyrate, 2-heptanone, linalool, butyric acid, and tsoamyl alcohol.

Ermbodiment 21 is the brandy replica of any one of embodiments 1 to 20, further

comprising at igast one added non-volatife compound.
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Embodiment 22 is the brandy replica of embodiment 21, wherein the at least one
added non-volatile compound comprises a color compound.

Embodiment 23 is the brandy replica of embodiment 21, wherein the at least one
added non-volatite compound is selected from the group consisting of 2-mercapto-4,6-
dimethylnicotinonitrile, 4,4-dihvdroxybenzophenone, 4-methyl-2 3-dibydro-1h-
pyrrolo[3 4-ci-quinoline, azobenzene, carnosine, choling, betaine, triconelline, pyridoxal,
nicotinic acid, furaneol, 2,3-1sopropylidene-~d-ribounolactone, 3-methyiglutaric acid,
homovanillic acid, fraxetin, contferyl aldehyde, cyclohexyl thiourea, cyanazine, dimethyl
phthalate, 1sophorouve, 2,6-dimethyi-gamma-pyrone, vanillin, quinic acid, gallic acid,
tsoferulic acid, scopoletin, ethyl paraben, 3-hydroxypyridine, mannitol, manncheptulose,
trehalose, 3-hydroxy-2-methylpyridine, diglyveerol, 1-(2-hydroxyethyl}-2-
imidazolidenethione, and 2-aminobenzothiazole.

Embodiment is the brandy replica of embodiment 21, wherein the at least one
added non-volatite compound is selected from the group consisting of 3-hydroxypyridine,
mannitol, manncheptuiose, trehalose, 3-hydroxy-2-methyipyridine, diglycerol, 1-(2-
hydroxyethyl)-2-imidazohidenethione, 2~-mercapto-4,6~-dimethyinicotinonitrile, 4,4~
dihydroxybenzophenone, carnosine, choline, betaine, nicotinic acid, furaneol, 2,3~
isopropylidene-D-ribonolactone, 3-methylglutaric acid, fraxetin, coniferyl aldehyde,
dimethyl phthalate, isophorone, vanillin, and scopoletin,

Erabodiment 25 is the brandy replica of embodiment 21, wherein the at least one
added non-volatile compound is selected from the group cousisting of 3-hydroxypyridine,
mannitol, manncheptulose, trehalose, 3-hydroxy-2-methylpyridine, diglycerol, 1-(2-
hydroxyethyl}-2-imidazolidenethione, 4-methyl-2,3-dihydro-1H-pyrrolof3,4-c}-
gquinoline, azobenzene, choline, betaine, nicotinic acid, furaneol, 2 3-isopropylidene-D-
ribonolactone, homovanitlic acid, comferyl aldehyde, 1sophorone, and scopoletin.

Embodiment 26 is the brandy replica of embodiment 21, wherein the at least one
added non-volatile compound is selected from the group consisting of 3-hydroxypyridine,
mannitol, mannoheptuiose, trehalose, 3-hydroxy-2-methylpyridine, diglvecerel, 1-(2~
hydroxyethyl)-2-imidazolidenethione, choline, betaine, nicotinic acid, furaneol, 2,3~

isopropylidene-Di-ribonolactone, coniferyl aldehyde, isophorone, and scopoletin.
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Embodiment 27 is the brandy replica of any one of embodiments 1 to 26,
comprising from about S wi% to about 70 wi% water, from about 30 wit% to about 95
wt% grain neutral spirits, from about 0.5 wt% to about 10 wit¥% traditional brandy, from

about 0.1 wit% to about 10 wt% oak extract, from about 0.1 wi to about 10 wt% fruat

juice, from about 6.001 wit% to about 1 wt% tannins, from about 0.01 wt%s to about 1

wt% color, and from about 0.001 wi% to about 0.1 wi% added VOCs.

Hmbodiment 28 is a brandy teplica comprising water, a grain neutral spirit, an oak
extract, one or more tannins, or an oak extract and one or more tannins, fruit juice, and at
teast six added VOUCs, wherein the added VOCs comprise about 0.001 wit% to about 0.1
wt% of the brandy replica.

Erbodiment 29 is the brandy replica of embodiment 28, further comprising a
traditional brandy, wherein the brandy replica comprises no more than about 10 wi% of
the traditional brandy.

Embodiment 30 15 the brandy replica of erabodiment 28 or embodument 29,
wherein the added VOCs comprise at east one VOCU selected from the group consisting
of tetrahydrofurfuryl acetate, 1sobutyl propionate, 1sobuty] iscbutyrate, hexyl 2-
methylbutanoate, butyl isobutyrate, and 2-pentyifuran.

Embodiment 31 1s the brandy replica of any one of embodiments 28 to 30,
wherein the added VOUCs comprise phenethyl alcohol, and wherein the phenethyl alcohol
is present in the brandy replica at a concentration less than about 1 28 mg/L.

Embodiment 32 is the brandy replica of any one of embodiments 28 to 31,
wherein the added VOCs comprise 2,3-pentanedione, and wherein the 2 3-pentanedione
is present in the brandy replica at a concentration less than about 0.17 mg/L.

Embodiment 33 is the brandy replica of any one of embodiments 28 to 32,
wherein the added VOUCs comprise butyric acid, and wherein the butyric acid 1s present in
the brandy replica at a concentration less than about 0.16 mg/L.

Embodiment 34 1s the brandy replica of any one of embodiments 28 to 33,
wherein the added VOCs comprise propyl acetate, and wherein propyl acetate is present

in the brandy replica at a concentration of at least about 0.75 mg/L.
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Embodiment 35 is the brandy replica of any one of emboediments 28 to 34,
wherein the added VOCs comprise ethyl butyrate, and wherein the ethyl butyrate 1s
present tn the brandy replica at a concentration of at least about 5 mg/L.

Embodiment 36 1s the brandy replica of any one of embodiments 28 to 35,
wherein the added VOCs comprise 2-heptanone, and wherein the 2-heptanone s present
in the brandy replica at a concentration of at least about 0.03 mg/L.

Hmbodiment 37 is the brandy replica of any one of embodiments 28 to 36,
wherein the added YOCs comprise propyl acetate, and wherein the brandy replica
comprises at least about 0.018%% by mass of the propyl acetate.

Embodiment 38 is the brandy replica of any one of embodiments 28 to 37,
wherein the added VOCs comprise ethyl butyrate, and wherein the brandy replica
comprises at least about 0.11% by mass of the ethy! butyrate.

Embodiment 39 is the brandy replica of any one of embodiments 28 to 38,
wherein the added VOUCs comprise 2-heptanone, and wherein the brandy replica
comprises at least about 0.00068% by mass of the 2-heptanone.

Hrmbodiment 40 is the brandy replica of any one of embodiments 28 to 39,
wherein the added YVOCs comprise eugenol, and wherein the brandy replica comprises at
teast about 0.007% by mass of the eugenol.

Embodiment 41 is the brandy replica of any one of embodiments 28 to 40, further
comprising an added non-volatile compound.

Embodiment 42 is the brandy replica of embodiment 41, wherein the added non-
volatile compound comprises trehalose, and wherein the trehalose is present in the brandy
replica at a concentration less than about 6.67 mg/L.

Embodiment 43 is the brandy replica of embodiment 41 or embodiment 42,
wherein the added von-volatie compound comprises 3-hydroxy-~2-methylpyridine, and
wherein the 3-hydroxy-2-methylpyridine is present in the brandy replica at a
concentration of at least about 0.18 mg/L.

Embodiment 44 is the brandy replica of any one of embodiments 41 to 43,

wherein the added non-volatile compound comprises 3-hydroxy-2-methylpyridine, and
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wherein the brandy replica comprises at least about 0.01% by mass of the 3-hydroxy-2-
methylpyridine.

Embodiment 45 is the brandy replica of any one of embodiments 41 to 44,
wherein the added non-volatile compound comprises 4-methyi-2,3~dihydro-1H-
pyrrolof3,4-cl-quinoline, and wherein the brandy replica comprises at least about
0.00145% by mass of the 4-methyl-2,3-dihydro-1H-pyrrolof3,4-c}-quinoline.

Hrmbodiment 46 is the brandy replica of any one of embodiments 41 to 453,
wherein the added non-volatile compound comprises azobenzene, and wherein the
brandy replica comprises at least about 0.04% by mass of the azobenzene.

Embodiment 47 is the brandy replica of any one of embodiments 41 to 46,
wherein the added non-volatile compound comprises furaneol, and wherein the brandy
replica comprises at least about 0.07% by mass of the furaneol.

Embodiment 48 1s the brandy replica of any one of embodiments 41 to 47,
wherein the added non~volatile compound comprises 2. 3-isopropylidene-D-
riboneolactone, and wherein the brandy replica comprises at least about 0.02% by mass of
the 2,3-isopropyhidene-D-ribonolactone.

Embodiment 49 is the brandy replica of any one of embodiments 41 to 48,
wherein the added non-volatile compound comprises homovanillic acid, and wherein the
brandy replica comprises at least about 0.05% by mass of the homovanillic acid.

Embodiment S0 is a method for making a brandy replica, wherein the method
comprises combining water, a grain neutral spirit, an cak extract, a tannin, or an cak
extract and a tannin, a fruit juice, at least six VOCs, wherein the VOCs are provided as
separate ingredients and comprise at least one ester, at feast one additional alcohol, at
least one aldehyde or ketone, and at least one terpene or isoprencid, and wherein the
added VOCs comprise about 0.001 wi% to about 0.1 wi% of the brandy replica,
optionally, a traditional brandy, such that the brandy replica comprises no more than
about 10 wt%s of the traditional brandy.

Embodiment 31 is the method of embodiment SO, wherein the at least one ester

comprises one or more of phenethyl acetate, ethyl laurate, ethyl acetate,
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tetrahydrofurfuryl acetate butyl 1sobutyrate, ethyl butyrate, hexyl 2-methylbutanoate,
isobutyl 1sobutyrate, isobutyl propionate, and propyl acetate.

Embodiment 52 s the method of embodiment 50, wherein the at least one ester
comprises one or more of ethyl acetate, ethyl laurate, phenethyl acetate, and
tetrahydrofurfuryl acetate.

Embodiment 53 is the method of embodiment 50, wherein the at least one ester
comprises one or more of butyl 1sobutyrate, ethyl butyrate, hexyl 2-methylbutancate,
isobutyl isobutyrate, isobutyl propionate, and propyl acetate.

Embodiment 54 15 the method of any one of erobodiments 50 to 53, wherein the at
feast one aldehyde or ketone comprises one or more of phenylacetaldehyde, 2.3~
pentanedione, 2-heptanone, and methylcyclopentenolone.

Embodiment 55 is the method of any one of embodiments 50 to 53, wherein the at
least one aldehyde or ketone comprises 2,3-pentanedione.

Embodiment 56 15 the method of any one of embodiments 50 to 53, wherein the at
least one aldehyde or ketone comprises 2-heptanone.

Hmbodiment 57 is the method of any one of embodiments 50 to 56, wherein the at
least one additional alcohol comprises one or both of iscamyl alcohol and phenethyl
alcohol.

Embodiment 58 is the method of any one of embodiments 50 to 56, wherein the at
least one additional alcohol comprises phenethyl alcohol.

Embodiment 59 is the method of any one of embodiments 50 to 56, wherein the at
least one additional alcohol comprises 1scamyl alcohol.

Embodiment 60 15 the method of any one of emnbodiments 30 to 59, wherein the at
least one terpene or isoprencid comprises linalool.

Hmbodiment 61 1s the method of any one of embodiments 50 to 60, wherein the
added VOCs further comprise at least one furan, at least one acid, at least one phenol, or
a combination thereof.

Embodiment 62 is the method of embodiment 61, wherein the at least one furan

comprises 2-pentylfuran.
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Embodiment 63 is the method of embodiment 61, wherein the at least one acid
comprises butyric acid.

Embodiment 64 is the method of embodiment 61, wherein the at feast one phenol
comprises eugenol.

Embodiment 65 is the method of embodiment 50, wherein the added VOCs
comprise at least one ester, at least one additional alcohol, at least one aldehyde or
ketone, at least one terpene or isoprenotd, at feast one phenol, and at least one furan.

Embodiment 66 is the method of embodiment 65, wherein the added VOCs
comprise ethyl laurate, phenethyl alcohol, 2-pentylfuran, linalool, 2,3-pentanedione,
eugenol, and ethyl acetate.

Embodiment 67 is the method of embodiment 50, wherein the added VOCs
comprise at least one ester, at least one acid, at least one additional alcohol, at least one
aldehyde or ketone, and at least one terpene or 1soprencid.

Embodument 68 13 the method of embodiment 67, wherein the added VOCs
comprise propyl acetate, ethyl butyrate, isobutyl isobutyrate, hexyl 2-methylbutanoate,
butyl isobutyrate, 2-heptanone, linalool, butynic acid, and 1soamyl alcohol.

Embodiment 69 is the method of any one of embodiments 50 to 68, further
comprising combining at least one added non-volatile compound with the water, grain
neutral spirit, cak extract and/or tannin, fruit juice, at least six VOUCs, and optional
traditional brandy.

Embodiment 70 1s the method of embodiment 69, wherein the at least one added
non-volatile compound comprises a color compound.

Embodument 71 13 the method of embodiment 69, wherein the at least one added
non-volatile compound is selected from the group consisting of 2-mercapto-4,6-
dimethyloicotinonitrile, 4,4-dihydroxybenzophenoune, 4-methyl-2 3-dihydro-1h-
pyrrolol3 4-ci-quinoline, azobenzene, carnosine, choline, betaine, trigonelline, pyridoxal,
nicotinic acid, furaneol, 2, 3-1sopropylidene-d-ribonolactone, 3-methylglutaric acid,
bomovanillic acid, fraxetin, conifery] aldehyde, cyclohexyl thiourea, cyanazine, dimethyl
phthalate, isophorone, 2, 6-dimethyl-ganmuma-pyrone, vanillin, quinic acid, gallic acid,

isoferulic acid, scopoletin, ethvl paraben, 3-hydroxypyridine, mannitol, mannoheptilose,
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trehalose, 3-hydroxy-2-methylpyridine, diglycerol, 1-(2-hydroxyethyl}-2-
imidazolidenethione, and 2-amincbenzothiazole.

Embodiment 72 is the method of embodiment 69, wherein the at least one added
non-volatile compound is selected from the group consisting of 3-hydroxypyridine,
mannitol, mannoheptuiose, trehalose, 3-hydroxy-2-methylpyridine, diglycerol, 1-(2-
hydroxyethyl)-2-imidazolidenethione, 2-mercapto-4,6-dimethylnicotinonitrile, 4,4~
dihydroxybenzophenone, carnosine, choling, betaine, nicotinic actd, furaneol, 2,3~
isopropylidene-D-ribonolactone, 3-methylglutaric acid, fraxetin, coniferyl aldehyde,
dimethyl phthalate, 1sophorone, vanillin, and scopoletin.

Embodiment is the method of embodiment 69, wherein the at least one added
non-volatile compound is selected from the group consisting of 3-hydroxypyridine,
mannitol, manncheptulose, trehalose, 3-hydroxy-2-methylpyridine, diglycerol, 1-(2-
hydroxyethyl}-2-imidazolidenethione, 4-methyl-2 3-dihvdro-1H-pyrrolof3,4-c}-
guinoline, azobenzene, choline, betaine, nicotinic acid, furaneol, 2,3 -isopropylidene-D-
ribonolactone, homovanitlic acid, coniferyl aldehyde, isophorone, and scopoletin.

Embodiment is the method of embodiment 69, wherein the at least one added
non-volatile compound is selected from the group consisting of 3-hydroxypyridine,
mannitol, manncheptulose, trehalose, 3-hvdroxy-2-methylpyridine, diglycerol, 1-(2-
bydroxyethyl}-2-imidazolidenethione, choline, betaine, nicotinic acid, furaneol, 2,3-
isopropylidene-D-ribonolactone, coniferyl aldehyde, 1sophorone, and scopoletin,

Embodiment 75 is the method of any one of embodiments 50 to 74, wherein the
brandy replica comprises from about 5 wt%% to about 70 wi% water, from about 30 wi%
to about 95 wi%e grain neutral spirits, from about 0.5 wi%s to about 10 wt% traditional
brandy, from about 0.1 wt% to about 10 wt% oak extract, from about 0.1 wt% to about
10 wit%s fruit juice, from about 0.001 wit% to about 1T wi% tanuios, from about 0.01 wi%
to about 1 wt% color, and from about 0.001 wi% to about 0.1 wi% added VOCs.

Embodiment 76 15 a method for making a brandy replica, wherein the method
comprises combining water, a grain neutral spirit, an oak extract, a tannin, or an oak
extract and a tannin, a fruit juice, at least six VOCs, wherein the VOCs are provided as

separate ingredients, and wherein the VOCs comprise about 0.001 wit% to about 0.1 wt%

84



10

15

25

WO 2023/055801 PCT/US2022/045041

of the brandy replica, and optionally, a traditional brandy, wherein the brandy replica
comprises no more than about 10 wt% of the traditional brandy.

Embodiment 77 1s the method of embodiment 76, wherein the added VOCs
comprise at least one VO selected from the group consisting of tetrahydroturfuryl
acetate, iscbuty! propionate, isobutyl isocbutyrate, hexyl 2-methylbutanoate, butyl
isobutyrate, and 2-pentylfuran.

Embodiment 78 1s the method of embodiment 76 or embodiment 77, wherein the
added VOCs comprise phenethyl alcohol, and wherein the phenethyl alcohol 15 present in
the brandy replica at a concentration less than about 1.28 mg/L.

Embodiment 79 is the method of any one of embodiments 76 to 78, wherein the
added VOCs comprise 2, 3-pentanedione, and wherein the 2 3-pentanedione is present in
the brandy replica at a concentration fess than about 0.17 mg/L.

Embodiment 80 1s the method of any one of ernbodiments 76 to 79, wherein the
added VOUs comprise butyric acid, and wherein the butyric acid is present 1o the brandy
replica at a concentration less than about 0.16 mg/L.

Hmbodiment 81 is the method of any one of embodiments 76 to 80, wherein the
added VOCs comprise propy! acetate, and wherein propyl acetate is present in the brandy
replica at a concentration of at least about 0.75 mg/L.

Embodiment 82 is the method of any one of embodiments 76 to 81, wherein the
added VOCs corprise ethyl butyrate, and wherein the ethyl butyrate 1s present in the
brandy replica at a concentration of at least about 5 mg/L.

Embodiment 83 1s the method of any one of embodiments 76 to 82, wherein the
added VOUs comprise 2-heptanone, and wherein the 2-heptanone is present in the brandy
replica at a concentration of at least about 0.03 mg/L.

Hmbodiment 84 is the method of any one of embodiments 76 to 83, wherein the
added VOCs comprise propy! acetate, and wherein the brandy replica comprises at least
about 0.018% by mass of the propyl acetate.

Embodiment &5 is the method of any one of embodiments 76 to 84, wherein the
added VOCs comprise ethyl butyrate, and wherein the brandy replica comprises at least

about 0.11% by mass of the ethyl butyrate.
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Embodiment &6 is the method of any one of embodiments 76 to 85, wherein the
added VOCs comprise 2-heptanone, and wherein the brandy replica comprises at least
about 0.00068% by mass of the 2-heptanone.

Embodiment 87 1s the method of any one of ernbodiments 76 to 86, wherein the
added VOUs comprise eugenol, and wherein the brandy replica comprises at least about
0.007% by mass of the eugenal.

Hmbodiment 38 is the method of any one of embodiments 76 to 87, further
comprising combining an added non-volatile compound with the water, grain neutral
spirit, an oak extract and/or tannin, fruit juice, at least six VOUCs, and optional traditional
brandy.

Embodiment 89 is the method of embodiment 88, wherein the added non-volatile
compound comprises trehalose, and wherein the trehalose is present in the brandy replica
at a concentration less than about 6.67 mg/L.

Embodiment 90 is the method of ermnbodiment 88 or embodiment 89, wherein the
added non-volatile compound comprises 3-hydroxy-2-methylpyridine, and wherein the 3-
hydroxy-2-methyipyridine 13 present in the brandy replica at a concentration of at least
about 0.18 mg/L.

Embodiment 91 1s the method of any one of ernbodiments 88 to 90, wherein the
added non-volatile compound comprises 3-hydroxy-2-methylpyridine, and wherein the
brandy replica comprises at least about 0.01% by mass of the 3-hydroxy-2-
methylpyridine.

Embodiment 92 1s the method of any one of ernbodiments 88 to 91, wherein the
added non-volaiite compound comprises 4-methyl-2 3-dihydro-1H-pyrrolo[3,4-c}-
gquinoline, and wherein the brandy replica comprises at feast about 0.00145% by mass of
the 4-methyl-2,3-dihydro-1H-pysrolof3 4-ci-quinoline.

Embodiment 93 is the method of any one of embodiments 88 to 92, wherein the
added non-volatile compound comprises azobenzene, and wherein the brandy replica

comprises at least about 6.04% by mass of the azobenzene.
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Embodiment 94 is the method of any one of embodiments 88 to 93, wherein the
added non-volatile compound comprises furaneol, and wherein the brandy replica
comprises at least about 0.07% by mass of the furaneol.

Embodiment 95 1s the method of any one of ernbodiments 88 to 94, wherein the
added non-volatile compound comprises 2,3-isopropylidene-D-ribonolactone, and
wherein the brandy replica comprises at least about 0.02% by mass of the 2 3-
isopropy hidene~-D-ribonolactone.

Embodiment 96 is the method of any one of embodiments 88 t¢ 95, wherein the
added non-volatite compound comprises hornovanitlic acid, and wherein the brandy
replica comprises at least about 0.05% by mass of the homovanilite acid.

Hmbodiment 97 is a brandy replica produced by the method of any one of
embodiments 50 to 96.

Embodiment 98 15 a brandy-like alecholic beverage concentrate comprising an
oal extract, frutt juice, tanning, at least six added VOUs, wherein the added VOCs
comprise at least one ester, at least one additional alcohol, at least one aldehyde or
ketone, and at least one terpene or isoprenoid, and wherein at feast one of the added
YVOCs is present in a concentration of at least about 2-fold the concentration of the same
VOC in a corresponding traditional brandy, and optionally, a traditional brandy, wherein
the alcoholic beverage, after dilution to produce a final product, comprises no more than
about 10 wit% of the traditional brandy.

Embodiment 99 is the brandy-like alcoholic beverage concentrate of embodiment
08, wherein at least one of the added VOUCs is present in the concentrate in a
concentration of at least about 5-fold the councentration of the same VOCs in a
corresponding traditional brandy.

Embodiment 100 is the brandy-like alcoholic beverage concentrate of
embodiment 98, wherein at least one of the added VOCs is present in the concentrate in a
concentration of at least about 10-fold the concentration of the same VOCs in a
corresponding traditional brandy.

Erabodiment 101 1s the brandy-like alcoholic beverage concentrate of

embodiment 98, wheretn at least one of the added VOUs is present in the concentrate in a
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concentration of at least about 15-fold the concentration of the same VOCs in a
corresponding traditional brandy.

Embodiment 102 s the brandy-like alcoholic beverage of any one of
embodiments 98 to 101, wherein upon dilution of the brandy-like beverage concentrate to
a brandy-like alcoholic beverage, the brandy-like aicoholic beverage 1s the brandy replica
of any one of embodiments 1 to 49

Embodiment 103 is a method of making a brandy-like alcoholic beverage
concentrate, the method comprising combining an cak extract, fruit juice, tannins, at least
six added VOUCs, wherein the added VOUs comprise at least one ester, at least one
additional alcohol, at feast one aldehyde or ketone, and at least one terpene or isoprenoid,
and wherein at least one of the added VOCs is present in a concentration of at least about
2-fold the concentration of the same VOU 1n a corresponding traditional brandy,
optionally, a traditional brandy, wherein the alcoholic beverage, after dilution to produce
a final product, comprises no more than about 10 wi% of the traditional brandy.

Embodiment 104 is the method of embodiment 103, wherein at least one of the
added VOCs 1s present in the concentrate in a concentration of at least about S-fold the
concentration of the same VOUs in a corresponding traditional brandy.

Embodiment 105 is the method of embodiment 103, wherein at least one of the
added VOUs is present in the concentrate in a concentration of at least about 10-fold the
concentration of the sarme VOCs 1n a corresponding traditional brandy.

Embodiment 106 is the method of embodiment 103, wherein at least one of the
added VOUCs is present in the concentrate in a concentration of at least about 15-fold the
concentration of the same VOCs 10 a corresponding traditional brandy.

Embodiment 107 is the method of any one of embediments 103 to 106, wherein
upon dilution of the brandy-like beverage concenirate to a brandy-like alcoholic
beverage, the brandy-like alcoholic beverage is the brandy replica of any one of
embodiments 1 to 49

Hmbodiment 108 is an alcoholic beverage comprising {or consisting essentially of
or consisting of } water, a grain neutral spint, a traditional brandy (where the alcoholic
beverage comprises no more than about 10 wit% of the traditional brandy}, an oak extract,
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fruit juice, tannins, and at least six added YVOCs, where the added VOCs comprise at least
one ester, at feast one aldehyde, at least one furan, at least one additional alcohol, at least
one terpene, and at least one ketone, and wherein the added VOUs comprise about (.001
wi% to about 0.1 wi% of the alcoholic beverage.

Hmbodiment 109 is the alcoholic beverage of embodiment 108, wherein the at
least one ester comprises one or more of phenethyl acetate, ethyl laurate, ethyl acetate,
and tetrahydrofurfuryl acetate.

Embodiment 110 1s the alcoholic beverage of embodiment 108 or embodiment
109, wherein the at least one aldehyde comprises phenylacetaldehyde.

Hmbodiment 111 is the alcoholic beverage of any one of embodiments 108 to
110, wherein the at least one furan comprises 2-pentylfuran.

Embodiment 112 is the alcoholic beverage of any one of embodiments 108 to
111, wherein the at least one additional alcohol comprises one or both of phenethyl
alcohol and eugenol.

Embodiment 113 is the alccholic beverage of any one of embodiments 108 to
112, wherein the at least one terpene comprises linalool.

Embodiment 114 is the alcoholic beverage of any one of embodiments 108 to
113, wherein the at least one ketone comprises one or both of 2, 3-pentanedione and
methyleyclopentenolone.

Erbodiment 115 1s the alcoholic beverage of any one of embodiments 108 to
114, wherein the added VOCs comprise vanillin erythro and threo-butan-2,3-diol acetal.

Embodiment 116 15 the alcoholic beverage of any one of embodiments 108 to
1S, further comprising a color compound.

Embodiment 117 is the alccholic beverage of any one of embodiments 108 to
116, wherein the added VOUCs comprise phenethyl acetate, ethyl laurate, ethyl acetate,
tetrahydrofurfuryl acetate, phenylacetaldehyde, 2-pentylfuran, phenethyl alcohol,
eugenol, linalool, 2 3-pentanedione, methyleyclopentenolone, and vanillin erythro and
threo-butan-2,3-diol acetal.

Ernbodiment 118 1s the alcoholic beverage of any one of embodiments 108 to

117, comprising from about 5 wt% to about 70 wi% water, from about 30 wi% to about

39



10

15

25

WO 2023/055801 PCT/US2022/045041

95 wt% grain neutral spirits, not more than about T wt% traditional brandy, from about
0.1 wit% to about 10 wt% oak extract, from about 0.1 wi% to about 10 wt% fruit juice,
from about 0.001 wi% to about T wit% tannins, from about 0.01 wit%e to about 1 wi%
color, and from about 0.001 w6 to about 0.1 wt% added VOUCs, where the added VOCs
comprise phenethyl acetate, ethyl faurate, ethyl acetate, tetrabydrofurfuryl acetate,
phenylacetaldehyde, Z-pentylfuran, phenethyl alcohol, eugencl, linalodl, 2,3~
pentanedione, methyleyclopentenolone, and vanillin erythro and threo~-butan-2,3-diol
acetal.

Embodiment 119 is the alcoholic beverage of embodiment 118, where the added
VCs consist of phenethyl acetate, ethyl laurate, ethyl acetate, tetrahvdrofurfuryl acetate,
phenylacetaldehvde, Z-pentylfuran, phenethyl alcohol, eugenol, linalool, 2,3-
pentanedione, methyleyclopentenolone, and vanillin ervihro and threo-butan-2,3~diol
acetal.

Embodiment 120 1s a method for making an alcoholic beverage, where the
method comprises combining water, a grain neutral spirit, a traditional brandy {(where the
alcobolic beverage comprises no more thao about 10 wt% of the traditioval brandy), an
oak extract, fruit juice, tannins, and at least six VOCUs, where the VOCs are provided as
separate ingredients and comprise at least one ester, at least one aldehyde, at least one
furan, at least one additional alcohol, at feast one terpene, and at least one ketone, and
wherein the added VOCs comprise about 0.001 wt% to about 0.1 wi% of the alcoholic
beverage.

Embodiment 121 is the method of embodiment 120, wherein the at least one ester
comprises one of more of phenethyl acetate, ethyl laurate, ethyl acetate, and
tetrahydrofurfuryl acetate.

Hmbodiment 122 1s the method of embodiment 120 or embodiment 121, wherein
the at least one aldehyde comprises phenylacetaldehyde.

Embodiment 123 1s the method of any one of embediments 120 to 122, wherein

the at least one furan comprises 2~-pentylfuran.
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Embodiment 124 is the method of any one of embediments 120 to 123 wherein
the at ieast one additional alcohol comprises one or both of phenethyl alcohol and
eugenol.

Embodiment 125 1s the method of any one of embeodiments 120 to 124, wherein
the at least one terpene comprises linalool.

Embodiment 126 is the method of any one of embediments 120 to 125, wherein
the at least one ketone comprises one or both of 2,3-pentanedione and
methylcyeclopentenolone.

Embodiment 127 is the method of any one of embodiments 120 to 126, wherein
the added VO(Us comprise vanillin erythro and threo-butan-2,3-diol acetal.

Ernbodiment 128 1s the method of any one of embediments 120 to 127, further
comprising adding a color compound.

Embodiment 129 1s the method of any one of embeodiments 120 to 128, wherein
the added VO(Cs comprise phenethyl acetate, ethyl laurate, ethyl acetate,
tetrahydrofurfuryl acetate, phenylacetaldehyde, 2-pentylfuran, phenethyl alcohal,
eugenol, linalool, 2,3-pentanedione, methyleyclopentenolone, and vanillin erythro and
threo-butan-2, 3-diol acetal.

Embodiment 130 1s the method of any one of embediments 120 to 129, where the
alcoholic beverage comprises from about 5 wi¥% to about 70 wit% water, from about 30
wt%s to about 95 wt%s grain neutral spirits, not more than about 1 wit% traditional brandy,
from about 0.1 wt% to about 10 wiSe cak extract, from about 0.1 wt% to about 10 wtSe
truit juice, from about 0.001 Wt to about 1 wit% tannins, from about 0.01 wi% to about
1 wi% color, and from about 0.001 wt% to about 0.1 wt?s added VOCs, where the added
V(OCs comprise phenethyl acetate, ethyl laurate, ethy! acetate, tetrahydrofurfuryl acetate,
phenylacetaldebyde, 2-pentylturan, phenethyl alcohol, eugenol, linalool, 2,3-
pentanedione, methylcyclopentenolone, and vanillin erythro and threo-butan-2,3-diol
acetal.

Embodiment 131 is the method of embodiment 130, where the added VOCs
consist of phenethyl acetate, ethyl laurate, ethyl acetate, tetrahydrofurfuryl acetate,

phenvlacetaldehyde, 2-pentylfuran, phenethy! alcohol, eugenol, linalool, 2,3~
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pentanedione, methylcyclopentenslone, and vanillin erythro and threo-butan-2, 3-diol
acetal.

Embodiment 132 is an alcoholic beverage produced by the method of any one of
embodiments 120 to 131

Embodiment 133 is a brandy-like alcoholic beverage concentrate comprising a
traditional brandy (where the alcoholic beverage, after dilution to produce a final product,
comprises no roore than about 10 wi% of the traditional brandy), an oak extract, fruit
juice, tannins, and at least six added VOCs, where the added VOCs comprise at least one
ester, at least one aldehyde, at least one furan, at least one additional alcohol, at least one
terpene, and at least one ketone, and where at least one of the added VOCs is present in a
concentration of at least about 2-fold the concentration of the same VOC in a
corresponding traditional brandy.

Embodiment 134 1s the brandy-like alcoholic beverage concentrate of
embodiment 133, wherein at feast one of the added VOCs is present in the concentraie in
a concentration of at least about 5-fold the concentration of the same VOCsina
corresponding traditional brandy.

Embodiment 135 is the brandy-like alccholic beverage concentrate of
embodiment 133, wherein at least one of the added VOCs 1s present in the concentrate in
a concentration of at least about 10-fold the concentration of the same VOCsina
corresponding traditional brandy.

Embodiment 136 is the brandy-like alcoholic beverage concentrate of
embodiment 133, wherein at least one of the added VOCs 1s present in the concentrate in
a concentration of at least about 15-fold the concentration of the same VOCsina
corresponding traditional brandy.

Hmwbodiment 137 s the brandy-like alcoholic beverage of any one of
embodiments 133 to 136, wherein upon dilution of the brandy-like beverage concentrate
to a brandy-itke alcoholic beverage, the brandy-like alcoholic beverage is the alcoholic
beverage of any one of embodiments 108-119.

Embodiment 138 1s a method of making a brandy-like alcoholic beverage

concentrate, where the method comprises combining a traditional brandy {where the
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alcoholic beverage, after dilution to produce a final product, comprises no more than
about 10 wit% of the traditional brandy), an oak extract, fruit juice, tannins, and at least
six added VOUs, where the added VOCs comprise at least one ester, at least one
aldehyde, at least one furan, at least one additional alcohol, at least one terpene, and at
feast one ketone, and where at least one of the added VOCs 1s present in a concentration
of at least about 2-foid the concentration of the same VOC in a corresponding traditional
brandy.

Embodiment 139 is the method of embadiment 138, wherein at least one of the
added VOUCs is present in the concentrate in a concentration of at least about 5-fold the
concentration of the same VOCs in a corresponding traditional brandy.

Embodiment 140 is the method of embodiment 138, wherein at least one of the
added VOCs is present in the concentrate in a concentration of at least about 10-fold the
concentration of the same VOCs tn a corresponding traditional brandy.

Embodiment 141 is the method of embodiment 138, wherein at least one of the
added VOUs is present in the concentrate in a concentration of at least about 15-fold the
concentration of the sarve VOCs in a corresponding traditional brandy.

Embodiment 142 is the method of any one of embodiments 138 to 141, wherein
upon dilution of the brandy-like beverage concentrate to a brandy-like alcoholic
beverage, the brandy-like alcoholic beverage is the alcoholic beverage of any one of
embodiments 108-119.

The invention will be further described in the following examples, which do not

linut the scope of the invention described in the claims.

EXAMPLES

Example 1 — Exemplary flavored brandy-like alcoholic beverage

Brandy replicas were prepared using the components listed in TABLE 1A In
some ¢ases, the ingredients included the exemplary VOCs listed in TABLES 1B-1D. The
ingredients were added to a mixing tank n no particular order, and were mixed for 15-20

minutes and then held until being placed into the desired containers {e.¢., botties or cans).
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The brandy replica had a final ABV of 40%, and was comparable to brandy

crafted by traditional methods in terms of its flavor, aroma, truit characteristics,

mouthfeel and overall sensory experience.
It also is to be noted that while brandy replicas can include added VOCs and, in

some cases, non-volatile compounds, the added compounds may react with one another

to generate additional compounds, or to change the effective amount of one or more of

the added compounds within the brandy replica formulation.

TABLE 1A: Fxemplary brandy replica formulation

Ingredient Exemplary wi%
Water 5-70
Alcohol (grain neutral spirits and traditional brandy) 30-95
(Oak Exiract 0.1-10
Fruit Juice(s) 0.1-10
Tannins 0.001 -1
Colors .01 -1
Total VOCs: 0.0006001 - 0.1
Ester(s) 0-01
Aldehyde(s) 0-0.1
Furan{s}) 0-01
Alcohol(s) 0-01
Terpene(s) 0-01
Ketone(s) 0-01
Acetal(s) 0-0.1

TABLE 1B: Lxemplary VOCs in brandy replica

YVOUC

Exemplary wt% {in replica)

phenethy! acetate

0.00000049 - 0.60000091

phenylacetaldehyde

0.00000021 ~ 0.00000039

2-pentylfuran

0.00000049 ~ 0.00000091

phenethyt alcohol

0.00000049 ~ 0.00000091

ethyl laurate

0.00000147 - 0.00000273

eugenol 0.00000056 - 0.00000104
ethyl acetate 0.00001477 - 0.00002743
iinalool 0.00000007 - 0.00000013

2,3-pentanedione

(.00000077 - 0.00000143

tetrabydrofurfuryl acetate

(.00000035 - 0.00000065

methylcyclopentienolone

0.00000441 - 0.60000819
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| vanillin erythro and threc-butan-2,3-diol acetal | 0.00000294 - 0.00000546 |

TABLE 1C: fxemplary VOCs in brandy replica

YoU

Exemplary wit% (in replica}

phenethyl acetate

(.00000%9% - 0.000036%

tetrahvdrofurfuryl acetate

0.000007% - 0.000026%

ethyl laurate

0.000026% - 0.000104%

phenethyl alcohol

0.000009% - 0.000036%

Z-pentylfuran 0.000009% - 0.000036%

Hinalool 0.000002% ~ 0.000006%
2, 3-pentanedione 0.000013% ~ 0.000052%
cugenol 0.000011% - 0.000042%
ethyl acetate 0.000258% - 0.001030%

TABLE 1D fxemplary VOCs in brandy replica
VGO Exemplary wit% (in replica}
0.000041% - 0.000164%
0.000123% - 0.000490%
0.000190% - 0.000782%
0.000049% - 0.000196%
0.000033% -~ 0.000130%
0.000123% ~ 0.000490%
0.000014% ~ 0.000054%
0.000001% ~ 0.000004%

isobutyl propionate
propyl acetate

ethyl butyrate

isobutyl isobutyrate
hexyl 2-methylbutanoate
butyl isobutyrate
2-heptanone

linalool

butyric acid

iscamyli alcohol

Example 2 — Scaled up production and ceneration of concentrated brandy replicas

It is to be noted that the above process, and similar processes using variations of
the ingredient list, are scaled up for comrercial production of a brandy-like alcoholic
beverage. Such scaled up processes (e.g., to generate 1000 L or more} can utilize tanks or
vat, for example.

Brandy replica concentrates are made 1n ~100L test batches and held for a
minimum of & weeks, with periodic sampling at 1, 2, 4, 6, and 8 weeks. Density
measurements are taken each week, and three replicate bottles of brandy replicas are

praduced by adding 43% ABY neutral grain spirits prior to filtering through a 0.45 PVDF

S
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vacuum filter. Samples are then submitted for analytical testing versus a corresponding
non-concentrated brandy replica, and versus each other, to assess volatile and non-
volatile components. Organcleptic comparisons also are conducted. The concentrates are
held in HDPE vessels, or in stainless steel at the highest concentration, to ensure that
there are no changes in composition due 1o the storage material.

To find the appropriate volume of concentrate (53X, 10X, or 20X} to add to create
a finished product, the following formulas are used:

A — 7
(:cmcen!:ra!:e) (Vconc:entrate) - ’\L_f inal prcduct) (f’[ inal product)

(1) (I/;fina! product}

(Ccon-:entrate‘}

Bcom:entrate -

Where:
Ciinat produc = concentration of final product = 1 (i.e, 1X)
Vinal produce = desired volume of finished product
Ceoncentrare = concentration of the concentrate (53X, 10X, or 20X}
Veonceneare = volume of concentrate to add to create finished product

Example 3 — VOCs and non-VOCs in Reference Brandy Samples

GC-MS/MS and GC-LECGO-TOF-MS were used to assess the amounts of various
VOCs in traditional brandies.

GO-MYMY Conditions: All analyses were performed using an Agilent 7890B GC
interfaced with a 7000D Triple (Ouadrupole mass spectrometer, and equipped with a PAL
RST 85 autosampler with syringe attachment. The tnjection volume was 1.0 pl.. Ligud
injections had a split ratio of 1:20, with a desorption temperature of 250°C. The column
was a 30 mx 0.25 mm x .25 Agilent DB-WAX (ultra wnert). Heliom was used as the
carrier gas at a constant flow rate of 1.3 mL/min. The MS ion scurce temperature and
intertace temperature were 250°C. The temperature program was as follows: initial
temperature 40°C, held for 2 minutes, then increased to 210°C at a rate of 10°C/min, and
held for S minutes, for a total run time of 24 minutes.

GO-LECO-TORMS Comditions: All analyses were performed using an Agilent
7890B GC interfaced with a 7820 LECO-TOF mass spectrometer and equipped with a
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PAL RSI 85 autosampler with HS-SPME attachment. For Headspace (HS) Solid Phase
Microextraction {SPME)} experiments, the SPME fiber was a 1 om, 50/30 pm
DVB/CAR/PDMS fiber (Supelco; Bellefonte, PA). HS-SPME autosampler conditions
were as follows: pre-incubation time of 5 munutes, incubation temperature of 60°C,
extraction time of 15 minutes, and desorption tume 5 minutes. Post-desorption fiber
conditioning time was 30 minutes. SPME injections had a split ratio of 1:20, with a
desorption temperature of 250°C. The columns were 4 29.69 m x 0.25 mm x §.25 Agilent
Rxi-5MS colummn attached to a 1.09 m x 0.25 mm x 0.25 Agilent Rxi-17 Sil MS column.
Helium was used as the carrier gas at a constant tlow rate of 1 mL/min. The MS ion
source temperature and interface temperature were 250°C. The terperature program was
as follows: inttial temperature 40°C, held for 2 minutes, then increased to 90°C at a rate
of 10°C/min and held for 2 min, then increased to 132°C at a rate of 10°C/min and held
for 2 min, then increased to 145°C at a rate of 10°C/min and held for 2 min, and finally
increased to 240°C at a rate of 10°C/min held for 5 minutes, for a total run time of 33
nunutes.

Selection of target compounds and MERM method developmeni: An outline of the
general workflow for GC-MS analyses is as follows. Real samples were first analyzed in
tull scan mode (m/z 15-5350) on the GC/MS-LECO to identity potential target
compounds. Collected data were analyzed manually using LECO ChromaTOF Software.
Multiple Reaction Monitoring (MRM) optimization was pertormed for commercially
available standards. First, full scan experiments were repeated with liquid injection {10
mg/L in either pure MeOH or DCM] to verify retention time and potential precursor ions.
Product 1on scans were performed using liguid injection and collision energy of 30 V.
Optimized MRM transitions and collision energies were selected and are displayed in
TABLES 2A and 2B. A dynamic MRM (dMRM ) method was developed for the
generation of calibration curves, as described below. Compounds were divided into nine
methods (TABLES 2A and 2B respectively) to minimize simultaneous transitions (no
greater than 6}.

Preparation of calibration curves for GC-MS/AY: All calibration solutions were
prepared as 1 mL in either pure MeOH or BDCM in Z-mL amber vials. The concentration
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range was originally 1-1000 pg/L and then varied based on LOD and expected
concentration per compound.

Preparation of calibration curves for GC-LECO-TOF-MS: All calibration
solutions were prepared as 10 mL of 10% EtOH in milli-Q water in 20-mL amber vials,
with 3g of salt added to enhance volatility. This concentration of EtOH minimized
swelling of the SPME fiber to maximize signal despite the dilution factor. The
concentration range was 0.1-30 mg/L.

Ouantification in real samples for GC-MS/MS: All samples (15 mL initial
volume) were extracted with 3x5 mL DCM and the combined extract was dried with
anhydrous magnesium sulfate. Then 1 mL of dried extract was transferred to a 2 mL
amber auto vial and were analyzed using Agilent Quantitative Analysis (for QQQ).
Values reported as not detected (NP} may are considered to be below the limits of
detection (LODs) listed in TABLE 2A. LODs were approxamated based on S/N ratios as
generated by the MassHunter software.

Quantification in real samples for GO-LECO-TOF-MS: All samples (reference
samples and replica samples) were prepared as 10 mL in 20~-mL amber vials with 3g of
salt and were diluted (4X) in milli-0} water to achieve a final concentration of 10% EtOH.
Concentrations were later corrected to account tor the dilution factor of the sample. All
data were collected in triplicate and were analyzed using Chroma-TOF software. Values
reported as not detected (ND) are considered to be below the himits of detection (LODs)
listed in TABLE 2B. 1L.ODs were approximated based on $/N ratios as generated by the
Chroma-TOF software.

Various reference brandy samples were assayed by GC-MS; the levels of VOCs
therein are shown in TABLES 3A and 3B. In these tables, each column is designated by

a numeral that refers to a particular brandy.
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TABLE 2A: GCMSMS Method Transitions and Figures of Merit

Compound Method
Mame RT Transition Collision | Calibration | LOD
{min} Esergy Range {mg/L}
{mg/L}
phencthyl acetate 15.01 104.0 - 1030 | 30 0.02-1.0 (.02
tetrahydrofurfurvl acetate | 12221 7003410 30 0.1-1.0 g1
isobutyl propionate 5471 5703270 34 0.02-1.0 .02
propyl acetate 3.649 61.0 > 43.0 30 0.02-1.0 0.02
ethy! laurate 15271 88.0 > 610 30 0.02-1.0 0.02
cthy! butyrate 4,503 710->4190 30 0.01-05 0.01
phenethy! aleohol 15.97 910> 6590 30 0.005-1.0 $.005
isobutyl 1sabutyrate 5.331 T1.0-» 410 30 0.01-0.5 6.01
hexyl 2-methylbutancate | 10.263 1030430 |30 0.01-0.5 0.01
butyl isobutyrate 6.183 89.0 -3 430 30 0.01-0.5 0.01
2-pentylfuran 7.464 81.0~233.0 30 0.01-0.3 0.01
2-heptanone 6.68 38024390 30 0.005-0.5 0.003
hnalool 11,786 [ 93.0->510 30 0.001-1.00 0,001
2.3-pentancdione 4.903 160.0 > 290 |30 0.1-1.0 0.1
methyvicyclopentenclone | NA NA NA NA NA
cugenal 18,559 164.0=»770 |30 0.02-1.0 0.02
butyric acid 12926 1600-2420 30 0.05-1.0 0.03
TABLE 2B GCLECO-TOFMY Figures of Merit
Cempound Method
Name RY (min} | Collision | Calibration LOD
Energy Range (mg/L) | (mg/L)

phenylacetaldehyde 10.267 70 0.1-50.0 0.1

ethyl acetate 2.590 70 0.1-30.0 0.1

tsoamyl alcobol 4.079 70 0.1-50.0 0.1
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LC-MS was used to measure the levels of various non-volatile compounds in
several reference brandy samples, according to the following method.

All analyses were performed on a Thermo Ultimate 3000 Ultra-Performance
Liguid Chromatograph (UPLC) coupled with a Thermo Scientitic (3-Exactive high
resolution mass spectrometer (MS). XCalibur software was used for data acquisition, and
the mass spectrometer instrument parameters were as follows for all methods:

Polarity: positive or negative mode, as indicated for each method

Resolution: 70,000

Scan range: 60-900 wy/z for all methods

Isolation window: 1.5 nv/z

ME/MS collision energy: 30

Preparation of analyfical siandards: Stock solutions at a concentration of 10,000
mg/L were made tor each compound in 50% methanol. Senal dilutions were then made
of each compound to create a 6-point standard curve, ranging frorm 1-100 pg/L. Standard
curves were run in combinations of 3-27 compounds from each category per set, so long
as there were no overlaps in retention tivoe, which would have hindered quantitation.

Retention times were pre-determined for each compound by running the
analytical standard at a 20 pug/L dilution, and identifying the compound based on its
accurate mass.

In all cases, S pL of each standard mix was injected through the autosampler and
LC to the MS. Separation took place on a chromatographic column that was specific to
each class of compounds {(TABLE 4). The conditions for each chromatographic method
are described below, including the column, rmobile phase and gradient used for each

method.
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TABLE 4: List of compounds guantified by each method

18 positive 18 negative
3-hydroxypyridine (uinic acid
Mannitol Gallic acid
Mannoheptuiose Isoferulic acid
Trehalose Scopoletin
3-bydroxy-2-methylpyridine Ethyl Paraben
diglycerol

1-(2-hydroxyethyl)-2-timidazolidenethione

2-aruinobenzothiazols

2-mercapto-4,6-dimethylnicotinonitrile

4 4-dihydroxybenzophenone

4-methyl-2 3-dihydro- I H-pyrrolo]3,4-c]-quinoline

Azobenzene

Carnosine

Choline

Betaine

Trigonelline

Pyridoxal

Nicotinic acid

Furaneol

2,3-isopropylidene-D-ribonolactone
3-methylglutaric acid

homovanillic acid

Fraxetin

Comteryl aldehyde

Cyclohexyl thiourea

Cyanazine

Dimethyl phthalate

Isophoroue

2,6-dimethyl-gamma-pyrone

Vaniilin

Quantitation of Non-Polar Compounds: A C18 column was used 1o assess all
compounds. This method was run in both positive and negative modes (TABLE 4),
depending on each compound and whether it tonizes better with a positive or negative

charge, respectively. The mobile phases used for this method were A: HoO + 0.1% FA,
163
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and B: Methano! (TABLE §), and the temperature of the column was held at 50°C. The

colurmnn used was an Agilent Pursuit XRs, 5 C18, 4.6 x 150mm (Product #

A6000150X046}.

Dt ancdysis: Data analysis methods were developed with the XCalibur

TABLE 5: (& positive/negative mode gradient conditions

Time Flow Rate (mL/min) Yo A “%B
0 0.5 94 10
1.5 0.5 a6 10
115 0.5 O 100
165 0.5 v 100
16.6 0.5 90 10
19.0 0.5 96 10

Processing Setup program, where methods were made for each standard cassette for each

LC method. The compound mass and retention time was added for each standard, and

calibration levels were applied for each standard. To calculate concentrations in samples,

the samples and standards for each run were processed together using XCalibur (Juan

software, and concentrations calculated based on the respective compound calibration

curve. Linuts of detection were determined for each standard by running each standard

curve at low levels until nothing was detected (TABLE 6).

TABLE 6: LODxs for standards being quantified (in ugmli)

Cassetie | Compound LOD
i 3-hydroxypyridine (.001
1 Mannitol 0.002
1 Manncheptulose (.002
i Trehalose 0.002
i 3-hydroxy-2-methylpyridine 0.001
t diglycerol 0.001
i I -(2-hydroxyethyl}-2-inudazolidenethione 0.01
i 2-amnobenzothiazole (.002
1 2-mercapto-4,6-dimethylnicotinoniirile 0.02
1 4,4-dibvdroxybenzophenone (.002
i 4-methyl-2 3-dihydro-1H-pyrrolo[3 4-cl-quincline 0.001
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i Azobenzene 0.001
i 2,6~-dimethyl-gamma-pyrone 0.1
2 Carnosine 001
2 Choline 0.01
2 Betaine (.001
2 Trigonelline 0.001
2 Pyridoxal 0.008
2 Nicotinic acid 0.001
2 Furaneol 0.1
2 2 3-1sopropylidene-D-ribonolactone 0.02
2 3-methylelutaric acid 0.05
2 homovanitlic acid (.05
2 Fraxetin 0.01
2 Coniferyl aldehyde ¢.001
2 Cyclohexyl thiourea 0.002
2 Cyanazine 0.001
2 Dimethyl phthalate 0.005
2 {sophorone 0.001
3 Quinic acid (.02
3 Gallic acid 0.01
4 Isoferulic acid (.05
4 Scopoletin 0.001
4 Ethyl Paraben (.001
3 Yamilin 0.5
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OTHER EMBOBDIMENTS
It is to be understood that while the invention has been described in conjunction
with the detailed description thereof, the foregoing description is intended to ilustrate
and not limit the scope of the invention, which 1s defined by the scope of the appended
claims. Other aspects, advantages, and modifications are within the scope of the

following claims.
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WHAT I5 CLAIMED I8:

1. A brandy replica comprising;

water,

a grain neutral spirit,

an oak extract, one or more tannins, or an cak exiract and one or more tanmins,

frunt juice, and

at least six added volatile compounds (VOCs), wherein said added VOCs
comprise at least one ester, at least one additional alcohol, at least one aldehyde or
ketone, and at least one terpene or isoprencid, and wherein said added VOCs comprise

about 0.001 wit% to about 0.1 wt% of said brandy replica.

2. The brandy replica of claim |, turther comprising a traditional brandy, wherein

said brandy replica comprises no more than about 10 wit% of said traditional brandy.

3. The brandy replica of claim 1 or claim 2, wheretn said at ieast one ester comprises
one or more of phenethyl acetate, ethyl laurate, ethyl acetate, tetrahydrofurfury! acetate
butyl isobutyrate, ethyl butyrate, hexyl 2-methyibutanoate, 1sobutyl iscbutyrate, iscbutyl

propionate, and propyl acetate.

4. The brandy replica of claim 1 or claim 2, wherein said at least one ester comprises
one or more of ethyl acetate, ethyl laurate, phenethyl acetate, and tetrahydrofurfuryl

acetate.

5. The brandy replica of claim 1 or claim 2, wheretn said at ieast one ester comprises
one or more of butyl isobutyrate, ethyl butyrate, hexyl 2-methyibutanoate, isobutyl

iscbhutyrate, ischutyl propionate, and propyl acetate.

6. The brandy replica of any one of claims 1 to 5, whereiu said at least one aldehyde
or ketone comprises one or more of phenvlacetaldehyde, 2 3-pentanedione, 2-heptanone,

and methyleyclopentenolone.

11l
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7. The brandy replica of any one of claims 1 to §, wherein said at least one aldehyde

or ketone comprises 2,3-pentanedione.

8. The brandy replica of any one of claims 1 to 5, wherein said at least one aldehyde

or ketone comprises 2-heptanone.

9. The brandy replica of any one of claims 1 to &, wherein said at least one

additional alcohol comprises one or both of iscamyl alcohol and phenethyl alcohol.

10 The brandy replica of any one of claims 1 t0 8, wherein said at least one

additional alcohol comprises phenethy! alcohol.

11, The brandy replica of any one of claires 1 1o 8, wherein said at least one

additional alcobol comprises isoamyl alcohol.

12, The brandy replica of any one of claims 1 to 11, wherein said at least one terpene

or 1soprenoid comprises linalool.

13. The brandy replica of any one of claims 1 to 12, wherein said added VOCs further

comprise at least one furan, at least one acid, at least one phenol, or a combination

thereof.

14, The brandy replica of claim 13, wherein said at least one furan comprises 2-
pentytfuran.

1S, The brandy replica of claim 13, wherein said at least one acid comprises butyric
acid.

16.  The brandy replica of claim 13, wherein said at least one phenol comprises
eugenol.

17, The brandy replica of claim 1 or claim 2, wherein said added VOCs comprise at

least one ester, at least one additional alcohol, at least one aldebyde or ketone, at feast one

terpene or 1soprenocid, at least one phenol, and at least one furan.
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18, The brandy replica of claim 17, wherein said added VOCs comprise ethyl laurate,

phenethyl alcohol, 2-pentylfuran, linalool, 2 3-pentanedione, eugenol, and ethyl acetate.

19, The brandy replica of claim 1 or claim 2, wherein said added VOCs comprise at
least one ester, at least one acid, at least one additional alcohol, at least one aldehyde or

ketone, and at least one terpene or isoprenoid.

20. The brandy replica of claim 19, wherein said added VOUs comprise propyl
acetate, ethyi butyrate, 1sobutyl 1sobutyrate, hexyl 2-methylbutanoate, butyl isobutyrate,

2-heptanone, linalool, butyric acid, and isoamyl alcohol.

21, The brandy replica of any one of claims 1 to 20, further comprising at least one

added non-volatile compound.

22, The brandy replica of claim 21, wherein said at least one added non-volatile

compound comprises a color compound.

23, The brandy replica of claim 21, wherein said at least one added non-volatile
compound is selected from the group consisting of 2Z-mercapto-4,6-
dimethylnicotinonitrile, 4,4-dihydroxybenzophenone, 4~-methy]-2 3-dihydro-~1h-
pyrrolo[3 4-ci-quinoline, azobenzene, carnosine, choling, betaine, triconelline, pyridoxal,
nicotinic acid, furaneol, 2,3-1sopropylidene-~d-ribounolactone, 3-methyiglutaric acid,
homovanillic acid, fraxetin, coniferyl aldehyde, cyclohexyl thiourea, cyanazine, dimethyl
phthalate, 1sophoroune, 2,6-dimethyl-gamma-pyrone, vanillin, quinic acid, gallic acid,
tsoferulic acid, scopoletin, ethyl paraben, 3-hydroxypyridine, mannitol, manncheptulose,
trehalose, 3-hydroxy-2-methylpyridine, diglyveerol, 1-(2-hydroxyethyl}-2-

imidazolidenethione, and 2-amincbenzothiazole.

24, The brandy replica of claim 21, wherein said at least one added non-volatile
compound is selected from the group consisting of 3-hydroxypyridine, mannitol,
mannoheptulose, trehalose, 3-hydroxy-2-methylpyridine, diglycerol, 1-(2-hydroxyethyl)-
2-imidazolidenethione, 2-mercapto-4,6-dimethylnicotinonitrile, 4,4~

o]

dihvdroxybenzophenone, carosine, choline, betaine, nicotinic acid, furaneol, 2.3
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3

isopropylidene-D-ribonolactone, 3-methylglutaric acid, fraxetin, coniferyl aldehyde,

dimethyl phthalate, 1sophorone, vanillin, and scopoletin.

25 The brandy replica of claim 21, wherein said at least one added non-volatile
compound is selected from the group consisting of 3-hydroxypyridine, mannitol,
mannoheptulose, trehalose, 3-hydroxy-2-methylpyridine, diglycerol, 1-(2-hydroxyethyl)-
2-imidazolidenethione, 4~-methyl-2 3-dihydro-1H-pyrrolof3,4-cl-quinoline, azobenzene,
choline, betaine, nicotinic acid, furaneol, 2 3-isopropylidene-D-ribonolactone,

homovanillic acid, conifery! aldehyde, isophorone, and scopoletin,

26, The brandy replica of claim 21, wherein said at least one added non-volatile
compound is selected from the group consisting of 3-hydroxypyridine, mannitol,
mannoheptulose, trehalose, 3-hydroxy-2-methylpyridine, diglycerol, 1-(2-hydroxyethyl)-
2-imidazolidenethione, choling, betaine, nicotinic acid, furaneol, 2 3-isopropylidene-D-

ribonolactone, coniferyl aldehyde, isophorone, and scopoletin,

2

~1

The brandy replica of any one of claims 1 to 26, comprising:
from about S wi% to about 70 wi% water,

from about 30 wi% to about 95 wt% grain neutral spirits,
from about 0.5 wi% to about 10 wi% traditional brandy,
from about 0.1 wi% to about 10 wt% oak extract,

from about 0.1 wit% to about 10 wt%6 fruit juice,

from about 0.001 wt% to about 1 wt% tannins,

from about 0.01 wi% to about T wi% color, and

from about 0.001 wi%6 to about 0.1 wi%s added VOCs.

28. A bravdy replica coruprising:
water,
a grain neutral spirit,
an cak extract, one or more tannins, or an cak extract and one or more tannins,

fruit juice, and
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at least six added VOCs, wherein said added VOCs comprise about 0.001 w4 to about

0.1 wi% of said brandy replica.

29. The brandy replica of claim 28, further comprising a traditional brandy, wherein

said brandy replica comprises no more than about 10 wi% of said traditional brandy.

30.  The brandy replica of claim 28 or claim 29, wherein said added VOUs comprise
at least one VOU selected from the group consisting of tetrahydrofurfuryl acetate,
isobuty! propionate, isobutyl isobutyrate, hexyl 2-methylbutanoate, butyl isobutyrate, and

2-pentylfuran.

31, The brandy replica of any one of claims 28 to 30, wherein said added VOCs
comprise phenethyl alcohol, and wherein said phenethyl alcohol is present in said brandy

replica at a concentration less than about 1.28 mg/L..

32, The brandy replica of any one of claims 28 10 31, wherein said added VOCs
comprise 2, 3-pentanedione, and wherein said 2,3-pentanedione is present in said brandy

replica at a concentration less than about 0.17 mg/L.

33, The brandy replica of any one of clairus 28 to 32, wherein said added VOCs
comprise butyric acid, and wherein said butyric acid is present in said brandy replica at a

concentration less than about .16 mg/l.

34 The brandy replica of any one of claims 28 to 33, wherein said added VOCs
comprise propyl acetate, and wherein propyl acetate is present in said brandy replica at a

concentration of at least about 0.75 mg/L.

35, The brandy replica of any one of claimas 28 to 34, wherein said added VOCs
comprise ethyl butyrate, and wherein said ethyl butyrate 1s present in said brandy replica

at a concentration of at least about 5 mg/L.
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36.  The brandy replica of any one of claims 28 to 35, wherein said added VOCs
comprise 2-heptanone, and wherein said 2-heptanone 1s present in said brandy replica at a

I

concentration of at least about 0.03 mg/L.

37.  The brandy replica of any one of claums 28 10 36, wherein said added VOCs
comprise propyl acetate, and wherein said brandy replica corprises at least about 0.018%

by mass of said propyl acetate.

38, The brandy replica of any one of clairos 28 to 37, wherein said added VOCs
comprise ethyl butyrate, and wherein said brandy replica comprises at least about 0.11%

by mass of said ethyl butyrate.

39 The brandy replica of any one of claims 28 to 38, wherein said added VOCs
comprise Z-heptanone, and wherein said brandy replica comprises at least about

0.00068% by mass of said 2-heptanone.

40.  The brandy replica of any one of clairs 28 to 39, wherein said added VOCs

comprise eugenol, and wherein said brandy replica comprises at least about 0.007% by

2

mass of said eugenol.

41, The brandy replica of any one of claims 28 to 40, further comprising an added

non-volatile compound.

42, The brandy replica of claim 41, wherein said added non-volatile compound
comprises trebalose, and wherein said trehalose 1s present in said brandy replica at a

concentration less than about 6.67 mg/L.

3

43, The brandy replica of claim 41 or claim 42, wherein said added non-volatile
compound comprises 3-hydroxy-2Z-methvlpyridine, and wherein satd 3-hydroxy-2-~
methylpyridine is present in said brandy replica at a concentration of at least about 0.18

mg/l.

16
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44, The brandy replica of any one of claims 41 to 43, wherein said added non-volatile
compound comprises 3-hydroxy-2-methylpyridine, and wherein said brandy replica

comprises at least about 0.01% by mass of said 3-hydroxy-2Z-methylpyridine.

45, The brandy replica of any one of claims 41 1o 44, wherein said added non-volatile
compound comprises 4-methyl-2, 3-dihydro- 1H-pyrrolof3,4-c}-quinoline, and wherein
said brandy replica comprises at least about 0.00145% by mass of said 4-methyl-2,3-

dihydro-1H-pyrrolof3,4-¢}-quincline.

46, The brandy replica of any one of claims 41 to 45, wherein said added non-volatile
compound comprises azobenzene, and wherein said brandy replica comprises at least

about 0.04% by mass of said azobenzene.

47, The brandy replica of any one of claims 41 to 46, wherein said added non-volatile
compound comprises furaneol, and wherein said brandy replica comprises at least about

0.07% by mass of said furaneol.

48, The brandy replica of any oue of claims 41 to 47, wherein said added non-volatile
compound comprises 2,3-isopropylidene-D-ribonolactone, and wherein said brandy
replica comprises at least about 0.02% by mass of said 2,3-1sopropylidene-D-

ribonolactone.

49, The brandy replica of any one of claims 41 1o 48, wherein said added non-volatile
compound comprises homovantllic acid, and wherein said brandy replica comprises at

feast about 0.05% by mass of said homovanilitc acid.

50. A method for making a brandy replica, wherein said method comprises
combining:
water,

a grain neutral spirit,
an oak extract, a tannin, or an oak extract and a tanmin,

a fruit juice,
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at least six VOUs, wherein said VOCs are provided as separate ingredients and
comprise at least one ester, at least one additional alcohol, at least one aldehyde or
ketone, and at least one terpene or isoprenoid, and wherein said added VOCs comprise
about 0.001 wit% to about 0.1 wt% of said brandy replica, and

optionally, a traditional brandy, such that said brandy replica comprises no more

than about 10 wt% of said traditional brandy.

51 The method of claim 50, wherein said at ieast one ester comprises one or more of
phenethyl acetate, ethyl faurate, ethyl acetate, tetrabydrofurfuryl acetate butyl isobutyrate,
ethy! butyrate, hexy! Z-methylbutanoate, iscbutyl iscbutyrate, isobutyl propionate, and

propvl acetate.

52, The method of claim 50, wherein said at least one ester comprises one or more of

ethyl acetate, ethyl laurate, phenethyl acetate, and tetrahydrofurfuryl acetate.

53.  The method of claim 50, wherein said at least one ester comprises one or more of
butyl isobutyrate, ethy! butyrate, hexyl 2-methytbutanoate, isobutyl isobutyrate, 1sobutyl

propionate, and propyl acetate,

54 The method of any one of claums 50 to 53, wherein said at least one aldehyde or
ketone comprises one or more of phenylacetaldehyde, 2, 3-pentanedione, 2-heptanone,

and methyleyclopentenolone.

55, The method of any one of claims 50 to 53, wherein said at least one aldehyde or

ketone comprises 2,3-pentanedione.

56, The method of any one of claims 50 io 53, wherein said at least one aldehvde or
2 3

ketone comprises 2-heptanone.

57.  The method of any one of claims 50 to 56, wherein said at least one additional

alcobol comprises one or both of 1scarnyi alcobol and phenethyl alcohol.

1i%
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The method of any one of claims 50 to 56, wherein said at least one additional

58,
alcohol comprises phenethyl alcohol.
The method of any one of claims 50 to 56, wherein said at least one additional

59.
alcohol comprises isoamyl! alcohol.
The method of any one of claims 50 t0 59, wherein said at least one terpene or

60,
isoprenotd comprises linalool.
The method of any one of claims 50 to 60, wherein said added VOCs further

61
comprise at least one furan, at least one acid, at least one phenol, or a combination

thereof.
The method of claim 01, wherein said at igast one furan comprises 2-pentyifuran,

The method of claim 01, wherein said at least one acid comprises butyric acid.

62,
63.
64. The method of claim 01, wherein said at Ieast one phenol comprises eugenol.
The method of claim 50, wherein said added VOUs comprise at least one ester, at

65,
least one additional alcohol, at least one aldehyde or ketone, at least one terpene or

isoprenocid, at feast one phenol, and at least one furan.
The method of claim 65, wherein said added VOCs comprise ethyl laurate,

60,
phenethy! alcohol, 2-pentylfuran, linalool, 2,3-pentanedione, eugenol, and ethy! acetate.

67 The method of claim 50, wherein said added VOCs comprise at least one ester, at
least one acid, at least one additional alcohol, at least one aldehyde or ketone, and at least

one terpene or isoprenoid.
The method of claim 07, wherein said added VOUs comprise propyl acetate, ethyl

63,
butyrate, isobutyl isobutyrate, hexyl 2-methylbutanoate, butyl isobutyrate, 2-heptanone,

hinalool, butyric acid, and 1soamyl alcohol.
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69. The method of any one of claims 50 to 68, further comprising combining at least
one added non-volatile compound with said water, grain neutral spirit, cak extract and/or

tannin, fruit juice, at least six VOUs, and optional traditional brandy.

70. The method of claim 69, wherein said at least one added non-volatite compound

comprises a color compound.

71 The method of claim 69, wherein said at least one added non-volatile compound
is selected from the group consisting of 2-mercapto-4,0~-dimethyloicotinontrile, 4,4-
dihydroxybenzophenone, 4-methyl-2,3-dihydro-1h-pyrrolof3,4-cl-quincline, azobenzene,
carnosine, choline, betaine, trigonelline, pyridoxal, nicotinic acid, furaneol, 2,3~
isopropylidene~-d-ribonolactone, 3-methyiglutaric acid, homovaniilic acid, fraxetin,
contferyl aldehyde, cyclohexyl thiourea, cyanazine, dimethyl phthalate, 1sophorone, 2,6-
dimethyl-gamma-pyrone, vanillin, quinic acid, gallic acid, isoferulic acid, scopoletin,
ethyl paraben, 3-hydroxypyridine, mannitol, mannoheptulose, trehalose, 3-hydroxy-2-
methylpyridine, diglycerol, 1-{2-hydroxyethy]-2-imidazolidenethione, and 2-

aminobenzothiazole.

72 The method of claim 69, wherein said at least one added non-volatite compound
is selected from the group consisting of 3-hydroxypyridine, manuitol, mannoheptulose,
trehalose, 3-hydroxy-Z-methylpyridine, diglycerol, 1-(2-hydroxyethyl)-2-
imidazolidenethione, 2-mercapto-4,6-dimethyvinicotinonitrile, 4,4-
dihvdroxybenzophenone, carnosine, choline, betaine, nicotinic acid, furaneol, 2,3~
isopropylidene-D-ribonolactone, 3-methylglutaric acid, fraxetin, coniferyl aldehyde,

dimethyl phthalate, isophorone, vanillin, and scopoletin.

73. The method of claim 69, wherein said at least one added non-volatite compound
is selected from the group consisting of 3-hydroxypyridine, mannitol, mannoheptulose,
trehalose, 3-hydroxy-2~-methylpyridine, diglycerol, 1-(2-hydroxyethyl}-2-
imidazolidenethione, 4-methyl-2 3-dihydro-1H-pyrrole[3,4-cl-quinoline, azobenzene,
choline, betaine, nicotinic acid, furaneol, 2, 3-1sopropylidene-D-ribonolactone,
homovanillic acid, coniferyl aldehyde, isophorone, and scopoletin.
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74. The method of claim 09, wherein said at least one added non-volatile compound
15 selected trom the group counsisting of 3-hydroxypyridine, mannitol, mannoheptulose,
trehalose, 3-hydroxy-2-methylpyridine, diglvecerel, 1-(2-hydroxyethyl}-2-
inudazolidenethione, choline, betaine, nicotinic acid, furaneol, 2 3-isopropyhidene-D-

ribonolactone, coniferyl aldehyde, isophorone, and scopoletin,

7S. The method of any one of claims 50 to 74, wherein said brandy replica comprises:
from about 5 wi% to about 70 wi% water,
from about 30 wi% to about 95 wil% grain neutral spirits,
from about 0.5 wt% to about 10 wit% traditional brandy,
from about 0.1 wt®6 to about 10 wi% ocak extract,
from about 0.1 wi% to about 10 wt% frnut juice,
from about 0.001 wi% to about 1 wt%6 tannins,
from about 0.01 wit% to about T wt% color, and

from about 0.001 wt% to about 0.1 wi% added VOUCs.

76, A method for making a brandy replica, wherein said method comprises
combining:
water,

a grain neutral spirit,

an ¢ak extract, a tannin, or an cak extract and a tannin,

a fruit juice,

at least six VOUs, wherein said VOUs are provided as separate ingredients, and
wherein said VOCs comprise about 0.001 wit% to about 0.1 wi% of said brandy replica,
and

optionally, a traditional brandy, wherein said brandy replica comprises no more

than about 10 wt% of said traditional brandy.

77. The method of claim 76, wherein said added VOUCs comprise at least one VOC
selected from the group consisting of tetrahydrofurturyl acetate, iscbutyl propionate,

isobutyl 1sobutyrate, hexyl 2-methylbutancate, butyl isobutyrate, and 2-pentylfuran,
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78. The method of claim 76 or claim 77, wherein said added VOCs comprise
phenethy] alcohol, and wherein said phenethyl alcohol 1s present in said brandy replica at

a concentration less than about 1.28 mg/L.

79, The method of any one of claims 76 t0 78, wherein said added VOCs comprise
2, 3-pentanedione, and wherein said 2 3-pentanedione is present in said brandy replica at a

concentration less than about 0.17 mg/L.

80.  The method of any ovne of claims 76 to 79, wherein said added VOUs comprise
butyric acid, and wherein said butyric acid is present in said brandy replica at a

concentration less than about .16 mg/l.

81, The method of any one of claims 76 to 80, wherein said added VOCs comprise
propyt acetate, and wherein propyl acetate is present in said brandy replicaata

concentration of at least about 0.75 mg/L.

82.  The method of any one of claims 76 to 81, wherein said added VOCs comprise
ethyl butyrate, and wherein said ethyl butyrate is present in said brandy replica at a

concentration of at least about 5 mg/L.

‘3]

3. The method of any one of claims 76 to 82, wherein said added VOCs comprise 2-
heptanone, and wheretn said 2-heptanone is present in said brandy replicaat a

I

concentration of at least about 0.03 mg/L.

84, The method of any one of claums 76 o &3, wherein said added VOUCs comprise
propyl acetate, and wherein said brandy replica comprises at least about 0.018% by mass

of satd propyl acetate.

85, The method of any one of claims 76 to 84, wherein said added VOCUs comprise
ethyl butyrate, and wherein said brandy replica comprises at least about 0.11% by mass

of said ethyl butyrate.
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86.  The method of any one of claims 76 to 85, wherein said added VOCs comprise 2-
heptanone, and wherein said brandy replica comprises at least about 0.00068% by mass

of said 2-heptanone.

87. The method of any one of claums 76 to &6, wherein said added VOUs comprise
eugenol, and wherein said brandy replica comprises at least about 8.007% by mass of

said eugenol.

83. The method of any oue of claims 76 to 87, further comprising combining an
added non-volatile compound with said water, grain neutral spirit, oak extract and/or

tannin, fruit juice, at least six VOUCs, and optional traditional brandy.

89 The method of claim 88, wherein said added non-volatile compound comprises
trehalose, and wheretn said trebalose 1s present in said brandy replica at a concentration

less than about 6.67 mg/L.

90, The method of claim 88 or claim 89, wherein said added non-volatile compound
comprises 3-hydroxy-Z-roethylpyridine, and wherein said 3-hydroxy-2-methylpyridine is

present in said brandy replica at a concentration of at least about 0.18 mg/L.

91.  The method of any one of claims 88 to 90, wherein said added non-volatile
compound comprises 3-hydroxy-2Z-methylpyridine, and wherein said brandy replica

comprises at least about 0.01% by mass of said 3-hydroxy-2Z-methylpyridine.

92, The method of any one of claims 88 0 91, wherein said added non-volatile
compound comprises 4-methyl-2, 3-dihydro- 1H-pyrrolof3,4-c}-quinoline, and wherein
said brandy replica comprises at least about 0.60145% by mass of said 4-methyi-2,3-

dihydro-1H-pyrrolof3,4-¢}-quinoline.

93, The method of any one of claims 88 t0 92, wherein said added non-volatile
compound comprises azobenzene, and wherein said brandy replica comprises at least

about 0.04% by mass of said azobenzene.
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94 The method of any one of claims 88 to 93, wherein said added non-volatile
compound comprises furaneol, and wherein said brandy replica comprises at least about

0.07% by mass of said furaneol.

95, The method of any one of claims 8% to 94, wherein said added non-volatile
compound comprises 2, 3-isopropylidene-D-ribonolactone, and wherein said brandy
replica comprises at least about 0.02% by mass of said 2 3-isopropylidene-D-

ribonolactone.

96.  The method of any one of claims 88 to 95, wherein said added non-volatile
compound comprises homovanillic acid, and wherein said brandy replica comprises at

least about 0.05% by mass of said homovanillic acid.
97. An brandy replica produced by the method of any one of claims 50 to 96.

98. A brandy-like alcoholic beverage concentrate comprising:

an cak extract,

frunt juice,

tannins,

at least six added VOCs, wherein said added VOCs comprise at least one ester, at
least one additional alcohol, at teast one aldehyde or ketone, and at least one terpene or
isoprenoid, and wherein at least one of said added VOCs 15 present in a concentration of
at feast about 2-fold the concentration of the same VOC in a corresponding traditional
brandy, and

optionally, a traditional brandy, wherein said alcoholic beverage, after difution to

produce a final product, comprises no more than about 10 wit¥% of said traditional brandy.

99 The brandy-like alcoholic beverage concentrate of claim 98, wherein at least one

of satd added VOUCs 15 present in the concentrate in a concentration of at least about S-

fold the concentration of the same VOCs in a corresponding traditional brandy.
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100.  The brandy-like alccholic beverage concentrate of claim 98, wherein at least one
of said added VOUCs 15 present in the concentrate in a concentration of at least about 10-

fold the concentration of the same VOCs in a corresponding traditional brandy.

101, The brandy-like alcoholic beverage concentrate of claum 98, wherein at least one
of said added VOCs 1s present in the concentrate in a concentration of at least about 15-

fold the concentration of the same VOUCs in a corresponding traditional brandy.

102, The brandy-like alcoholic beverage of any one of claims 98 to 101, wherein upon
dilution of said brandy-like beverage concentrate to a brandy-like alcoholic beverage, the

brandy-like alcoholic beverage 15 the brandy replica of any one of claims 1 to 49,

103, A method of making a brandy-like alcoholic beverage concentrate, the method
comprising combining;

an cak extract,

fruit juice,

tanning,

at least six added VOUCs, wherein said added VOCs comprise at least one ester, at
least one additional alcohol, at teast one aldehyde or ketone, and at least one terpene or
tsoprenoid, and wherein at least one of said added VOUs 15 present in a concentration of
at feast about 2-fold the concentration of the same VOC in a corresponding traditional
brandy, and

optionally, a traditional brandy, wherein said alcoholic beverage, after difution to

produce a final product, comprises no more than about 10 wit¥% of said traditional brandy.

104.  The method of claim 103, wherein at least one of said added VOCs 15 present in
the concentrate in a concentration of at least about 5-fold the concentration of the same

V(OCs in a corresponding traditional brandy.

105, The method of claim 103, wherein at least one of said added VOCs is present in
the concentrate in g concentration of at least about 10-fold the concentration of the same

VOCs in a corresponding traditional brandy.
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106.  The method of claim 103, wherein at least one of said added VOCs is present in
the concentrate in a concentration of at least about 15-fold the concentration of the same

VOCs in a corresponding traditional brandy.

107 The method of any one of claims 103 1o 106, wherein upon dilution of the brandy-
like beverage concentrate to a brandy-like alcoholic beverage, the brandy-like alcoholic

beverage 18 the brandy replica of any one of clairus 1 to 49,
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