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w WP IEFAE AR & 2uA FEWE o)8F 2] o] AR HA EEAx 5 T ARl
W Aotk g5 AT @A Algel dviEa 9le TEFAE o] 8ste] b ¥EAxE Alxsta T
=B dEE A, AR, o, TESE, AR, 7R 3 R g2 s 2FeR st o
shar gl it Aze oS tiAlshy] flste] M) s HrbehA Al 2w TR ofste]
T REA R AEYWA S Azl e slolnh

L

2% (Vitis vinifera L.)¥ ZUVHi-5(Rhamnale) 2= (Vitaceae) AEs AMAN LR 71 Wol v
= 35 F9 o]tk (Chang SW, Kim HJ, Song JH, Lee KY, Kim IH, Rho YT, Determination of several
phenolic compounds in cultivars of grape in Korea. Korean J Food Preserv, 18, 328-334, 2011). ¥%= ¥
A= ERbe] 2oy ofd i el FFL 8,5000] Foln 1 F FRELoF V] i v o
500] F£o 2 Hu¥ il ti(Ko JY, Wine communication. Sekyungsa, Seoul, Korea, p 103, 2011). ¥% ¥
< fro wabA AAE, PEEE, X=F H Ve teFEEeR A FEEH, dA A 70% o]
Ao g Av|Fa 1 2 ¢, S5, A, Ax T /EAEY 952 o853 duvk(Kim MH, Kwak HJ, Yoo BH,
Kim DJ, Youn SJ, Quality characteristics and antioxidant effects of grape juice obtained with
different wxtraction methods. Korean J Food Preserv, 20, 784-790, 2013). ¥=+ 4ZajA Uz vy,
Azt FAA, A, 25, "HE dE A, Bl, B2, D 53 b3l phytochemical & FH-aA sl
AojA T w3 FRug, Aspid, A8 e g FXaRE JeERdH (Kim SB, Park JK, Kim
TG, Lim DH, Lee HJ, Ki KS, Son JK, Kim HS, Kim SC, Kweon EK, Effect of dietary grape by-product on
milk yield, milk composition and bleed metabolites of dairy cows. J Agri Life Sci, 45, 135-140, 2011),
53] French paradoxoll A= & ¢ Slzo] Ad#AAS o} A& o] §-atal WY 4 4§ 7= o=
RuEa Adth(Heo JC, Woo SU, Kweon MA, Kim BB, Lee SH, Lee JM, Choi JU, Chung SK, Lee SH, Analysis of
immunomodulating activities in methanol extracts from several kinds of grapes. Korean J Food Preserv,
14, 419-424, 2007). °l21g H%& Yelde Ae@d=4d 5 diEAR] =42 resveratrolo] om, o]9d
% phenolic acid, catechin, flavonoid, proanthocyanidin 5©¢] <At} (Kim MA, Son HU, Yoon EK, Choi
YH, Lee SH, Comparison of anti-diabetic activities by extracts of grape cultivar. Korean J Food
Preserv, 19, 400-405, 2012).
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Axe A3 T =95 AvsEA, Tadgds Add 553 wE A% 7 E dEAg e
%ot} (Casale M, Siz AMJ, Gonzlez SIM, Pizarro C, Forina M Study of the aging and oxidation processes
of vinegar samples from different origins during storage by near—infrared spectroscopy. Analy Chim
Acta, 557, 360-366, 2006). 53] x5 9u& AFxH LA Azxe ojdEol 5 Ry AW SAHEEA
didol= ¢fomi: ARgFom I Fa} mho] wlg Holdte] xe]§ Axw Wol AREH AL SItH(Chol EH, Kim
DS, Choi SK, Park KB, Optimization and quality characteristics of balsamic vinegar jelly with various
gelling agents. Korean J Culinary Research, 19, 151-163, 2013). =u] A% AAL 20099 % 7|&=0 2 FA
2% 38.9%, FAAZR 32.5%, FEAZ 21.4%, TR 7.0%, 7€ 6%= RGO Aol thEk AH| A} 2l
o] oA vwjd U "W FE HA @ xe] i 2H7t FUbstal e FAlolth. A% A
uba} 45%9] AAE, 67%2] AW 1214%9] 2wl AR 18-19% 3u] AFE=Ol A %X UE £ gl

10% o]e] a4k A xo A= olnet ofF AH Y ARE ¥R ARgstE FdolU fALdA F
Hje A F7F A7 5o o]lde XA o] AFE wWo] AH|E i dti(Lee YC, Lee JH, A manufacturing

process of high-strength vinegar. Food Indus Nutr, 5, 13-17, 2000).

& oHOE

-

AA FelA AlBEL e A LA EE S BEE AXNA ¥ FAY IS o]t A T
aRF AL F oF 3099 HES H7bste] AgtE AL glom i Ed9 FringsAbe] v 9 24t FE FYst
of Alzstal glo] Au] g 5o ks dAds] aqrdrh. gulle] Ak Ak #E dqte Ek dths
WA A 2 SFA xR FE AR Z2AE B8] (Park KS, Chang DS, Cho HR, Park UY, Iinvestigation of
the cultural characteristics of high concentration ethanol resistant Acetobacter sp. J Korean Soc Food

Nutr, 23, 666-670, 1994), F4PS 2& AuiA o F712 WS =3 two stage DAE A% A Z(Lee
YC, Lee YG, Kim HC, Park KB, Yoo YJ, Ahn PU, Choi CU, Son SH, Production high acetic acid vinegar
using two stage fermentation. Korean J Microbiol Biotechnol, 20, 663-667, 1992), &%= FZdS %3
single stage IAF= 2% A|Z(Lee YC, Park MS, Kim HC, Park KB, Yoo YJ, Ahn IK, Son SH, Production of
high acetic acid vinegar by single stage fed-batch culture. Korean J Microbiol Biotechnol, 21, 511-
512, 1993) ol &3] & Foluh 100% HFS o] &3 HA e A% Az #F U A7 wHg A
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=

2 g wE 1 A 2bE gl AlSE 43E e de 20 ° BrixE 843 L= FF A AAd 29 F

= 5%(v/v)AEste] &-29]97] (HB-103-2H, Hanbaek Scientific Co., Bucheon, Korea)elx 30T, 5¥¢ F<¢F

AuF AlAom BT XEAZ ARE Y% fUH HUME d3s Hade 30 ° BrixE A% XE FEHe
o

o FRE SHOATI B TR DE YRR FAML AATAE. YR TR F 10,000 rom
]

207 FAME g ALRE fUtAe I EdS 30 ° BrixE 3Asle] 30TolA 5U7F BE A7 T FAHS
fHoz ARSI
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ool ARSSE aAtE EEA R AR 294 HEE T o]Forh. 19 2AEEE XE 4HE
Htgole] dm8 52 247 6, 7, 8 © %= 3AF & FZE 10%(v/v) BEsIY Jar- fermentor( KF-5 L,
Kobiotech Co., Seoul, Korea)ollA 30°C, 500 rpm, 0.5 vwme® AA|eFal 204 abdg = 194 Zabdg
do] HAAHAETF 6412 FeF WL §lE AlE —‘?—H IFE 4FE Tads frhrlos 7'§7P°}‘?i’ﬂ HAQA =T}
1290 =Edte A7 JBEHACE olw b 19hA] iy ginste] 43g o] 0.297F HUtHEE
5 44% 52 FYs dzewrg B

(W), 271 ZAPLF N (IAAF), 19HA] 2= bdg ol (Ist AAF), 297
i i

AAd 5, 3= € 3L §F

B dio)| W& 9 XE digital refractometer(PR-101, Atago Co., LID, Tokyo Japan)E A3l =439
O das FFe AR 100 s S v FAAE ol 88t SAT #hS Gay Lussac TableZ #Absto] 4t
S =

B oo we = A& 1 Lol 1% phenolphthalein A& 2~31%-8 H7b8liL 0.1 N NaOH= 3} 4
AaArt. TxFEdy o] e dxe HFRE tartaric acid® MG, uAE A EIA S ok
EUAE g3 2 ZANFAE acetic acid(b)E AT, pHE A2olX pH meter (Metrohm 691,
Metrohm UK Ltd., Herisau, Switzerland)E ©o]-&3}o] =A3lt).

HEXNE(%, wiv) 2214 52(%, w/v)

£ omg B2(% v/v)x1.504 X 100

AAle] 8. A=

Hodbgo)] wE M= [UV-visible spectrophotometer(UV-1601, Shimazu Co., Kyoto, Japan)E ©]-&3}o]
Hunter scaledl <3¢t W=(L), HA%(a) ¥ FA=(bh)E VERRCH, ol tixz+E Z/F5(1=100.00,

a=0.02, b=-0.10)& A}-&3}
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A 9. #7143 FF

B ddo)] w2 {74 A|EE Sep-pak C18 cartridged] T#AZ]3 0.45 pm membrane filter®2 o T}sle]
high performance liquid chromatography(Waters 1515, Waters Co., Ltd., Milford, MA, USA)E ¥A13}%it).
f714F B2 A9L AtlantisTM dC18(3.9x150 mm, Waters Co.), ©]&A& 20 mM NaH2PO4(pH 2.7)E AF&39)
I §EL 1.0 ml/min, FYFL 20 ul, AE7]E UV(Waters 2487, 210 nm) S AF&-3}iT).

AAld 10, "> d3e HE

B odbdo)] wE wgk 4328 A HEHS pembrane filter(pore size 0.45 pm, Advantec MFS, Japan)®
o]y}slal o] ¥lS gas chromatography(Hewlett packard 5980, Palo Alto, CA, USA)E o]&3&lo] B3},
BA AL HP-INNOWAX capillary column(30 m><0.25 mm<0.5 pm, Agilent, MA, USA)E AR89, Q<]
SEE 40T 283 fX3 F 2 2TH 130C7HA 52A1A 123 5238}, Injection 2 detector <

=+ 747 250C ¥ 260C, split ratiox 10:1, %< 1.0 mL/min, carrier gast N2, 7E7|:= Flame
ionization detector(FID)E AF&3}Sit}.

AAd 11. BARAE

W] e gy] BE A9 33 wEsle] 348 Pitd mEddw Ve

A 1. T= FFEN & dF32 Fade ZHEA
Q

2 we] A}

R

[e]
5%(v/v) HE3

EEHAe 4

8,582 mg%h, glucose 7,749 mghA 2™ sucrose ¥ maltose:s HEF A U},

Aot X% FFHE 20 B 30 ° Brix2 747 gAsto FE
w5E a4

f89S fructose

e

Mo
>
[0
ol
38
X
=5}
Z
o
S
o
=

=
u

dmetgole G Z7|9% 20 ° Brix 7XFE 6.4 ° Brix® Yol 30 ° Brix 7XFE 12.6 ° Brixoe®
ol th, 43 ke el wknl#Esle] 20 ° Brix XFe] 10.8%, 30 ° Brix T3ro] 16.6%= ERSTE. A
AT =

= Z47F 0.9%9F 1.1%%051, pHE 742 3.59 4.12 Yelgth. 7] 2¥de G40z RE o83 Ty
o] dtg EA]o| A Saccharomyces uvarum Lalvin WIS 2 a3l =39 AAXNEI} 0.99%2 F-AMS A=
H

Saccharomyces cerevisiae Epernay N2 wadt Y=o HAHATE 0.74%%2 AR50 wz}
&

out

EEFo] AANEd Aolrh e HAstery, EH LT APAEE 0.6~0.657F AFHL pHE 3.2~
3.37) Slolopatht: Jlol= 3 was) ¥ w dmewiele] 49 YEE i Be deld Asdow x
AwEst A9E7) el g ool U FeAe §e Ao puHg

x X% No 7 otz WFEE AAT ] 7 A3 I
F 6, 7, 8 @ W% 3]Acte] AMgENen 2uA] 2hwad Algd frlde o
2 LaY F FHow ALY 2092 WAY F AL

# 1
Az dao o3t ¥ ¢3s dgel ¥ ko =g gty 54 vl
Grape conc. Initial sugar content(Brix)
20 30
Sugar content ( °Brix) Z0.0i0.0l) 6.4£0.0 12.6%+0.0
Alcohol content (%) ND 10.8+0.1 16.6+0.1
Titratable acidity (%) 0.7%£0.0 0.940.1 1.1£0.0
pH 3.940.0 3.5%0.0 4.1+0.0
D) 32 IFHAAE QU s(N = 3).
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[0042] AR 2. 294 1A= 2AEE Y] HAAME L 24 FEaFE

[0043] el me 27 ga3e 36, 7, 84Jr s A SAE At zqbwtae] FASHoR At W
stob 24F HaFEe 2ASIGITH (2 1, & 2) 19 2Adar|t $ok AA4ss P8 Srlste] 19 %2
APEE(Ist MF)OA Z7] de el 6% H7HE 6,099 AN REE dEia 27 428 el 7, 8%
A AV A7 6.4% B 7.400) AANEE HEHon 27] d3E Al 9l H7bs 540 HANEE
e 2SS 47 63.9, 59.2, 61.3% 37.5%% UERT AdE Mol x7] dFE o] 6%2 H7H el
A i*&#% | 7P =k, w3t 26 24P E(2nd AAF) ©HAIOIA 271 d3E el 6, 7 % 84l HIH
= el Sbeke] Zhzb AR 12, 11.59 BUO1L.57%7HA mEsklont x7] daE kol 9%l MM
AR 6.78%% B WA Uebdth. ol IAMFFH AdRart JAgEA X7] wiel] Alsel] sk A
& FE7F obdel Wt 2nd AAFGHAlIA ZAbyte] Aol AsiE At e A x| 2FEE 27 &
2 gFel 6991 H7FTE 70305 TP w9 27] dEe ol 7, 84)l AU o 67, 27 dEe &
ol 9%]l H7hE 0% olstE WA uehdth. A7) AdE Fe W] uAk xEA 2 2] dae F
%]:g 6% = quo}oﬂp}

# 2
[0044] EE Az AN 27l g3 FFY 9
Initial alcohol content (%)
6 7 8 9
Acetic acid  |,0 540 1" 67.740.0 67.5%0.0 36.940.0
fermentation
vield(%)
D) g2 FFAAS N = 3).

[0045] g 3. 29A LAE 2AEFY] pH B BE

[0046] ool 7] 45g =6, 7, 8 9%l wE aAbE 2abtEe] WA FHEEAH F ool B TR WsE
AR daks = 2 9 33 29Tk piie g Hav|RE Feh 2 WEh Ylont Ist AAF o] FHE sl
i 27 gae SR wAAglel pliE V1l ezl A x| pHel Ml FAE UEhgith dEE 2a
7IE el 2 s glflont Ist AP Foll §43] Srkekolnh. EE Wol A Ist AMF7EX] 27] S5 Fol
FeTE A e e 2nd AMF7IRE e/tel 27] dEE ko] 6491 HIbrelM e SrhEel 7 sttt
7] E3E FFol Waas A7 wids Sl b dmd dEeNe] HUbe]l wob ¥ SUHEel 9%

[0047] Add 4. 294 I 2AEF AT
[0048] 2 oyl 27| 43 g% 6, 7, 2 gpel wE wAME ZAMEE O G EFEAEA F Aro HzlE XA}
3t Al # 339 2k, HE)E War|t 3 WollA 30~37, 1st AAFOll A 37~472 Z718F9 91} 2nd AAFO A
= 23~302.2 F743] @AY, 27| 43 g e Fo WﬂﬁluAM%ﬂ—:w]%i%ﬁﬁk
= =

o
off ®
2 o

7b Aot 2nd AAFC A= Hbd) €] ﬁﬁkoi vesit. 7] das 2] 4=

WSS E fUH udS Bl HUtE g3 wade] Hubee] womn {Ub2 wjdde] Hm A
o= AdEdtt. AME(a)e TRE HUlste 27 RAPTE(IAR)7HS AlQstaes s S7kskiial, &
(b)) WEe 22 AFSs vepilltt, 27 43& d e AAE 3 FawE= F ajolrt gldeh. Ax
T30 wg EAL Muscat Bailey A EF9 WTrl 14.70~17.27, AT} 40.28~43.53, FME7} 21.45~
24,9302 JEgn, AEXEFE WEI} 20.04~19.14, AME7} 42.45~49.15, FME7} 12.57~15.602.2 LFE}
w2 At Wkt vlas] B ouf AA ] FX7F v2shA YEls o X% 5ol iwulo] QFEAIRF §HEF
o] Fol th& Hel nlste] AME F27}F #A UERET
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* 3
[0049] 27] €3& =9 g% = A% dF9 A=
Initial alcohol . D
content (%) Fermentation stage
W TAAF 1st AAF 2nd AAF
Color L 6 36.7i0.12) 37.4£0.1 47.5£0.0 23.2+£0.2
7 33.1£0.1 38.6£0.2 43.8£0.2 25.94£0.1
8 30.2£0.0 31.1£0.1 37.2+0.1 27.2+£0.2
9 30.6£0.1 32.94£0.1 38.1£0.0 30.4%£0.1
a 6 42.24+0.2 40.4£0.0 44.1£0.0 45.0£0.0
7 44.3£0.1 40.3£0.2 48.0£0.0 48.1£0.1
8 44.7£0.1 43.3£0.0 49.9£0.0 49.8+0.0
9 43.4£0.1 44.8£0.0 49.9£0.0 49.9£0.2
b 6 18.5+0.1 17.140.1 20.9£0.0 15.5+0.0
7 18.1£0.0 17.7%£0.0 21.1£0.0 17.3%£0.0
8 17.4£0.1 17.440.0 21.5£0.1 18.240.1
9 17.1£0.0 17.3%£0.0 22.3£0.0 19.5%+0.0
1) W:¥= ool IAAF:%7] 22 Zgdl A AF:1 @A ofA|EAL vkg ol 2 AF:2 YA oA EAE
ey
2) £ BFHAE AN = 3).
[0050] A& 5. 294 A= 2AEF {714
[0051] 2 aye] x7] 43& &% 6, 7, 8 E 9% mE uAE FAMEe] dAE FHEA F AV €% wstE
ZAYeE Axt= F 49 2. o F714HS tartaric acid, malic acid 2 citric acid® AZEFHA oW WA
oA 27 Fme Farel Fobdel weh 714 §Fol A UEovt nd AFFAE f7H BbR 9
A2 ESE ApolR Qlete] 7] 4F3E o] WS eE =4 HEHJUT. Acetic acide 27| €IS T
8% olakel H7bel A= 10,000 mgh ool AEHIeHW 7] ¢IZE FFol 9% H7FAlAE 6,948 mghol
AEHAT. Oxalic acide BEE FoA 2a @AV JAPL55F {74k 57 Holia 27 438 &5
of W 2 Aol UEhtA gkskth
I 4
[0052] %27 43 F=d 93 X& A x ¥E {74k W3
Fermentation Initial Organic acid(mg%)
sta el) alcohol Oxalic Tartaric Malic Acetic Citric
& content (%) acid acid acid acid acid
W 6 15.9i0.82) 132.1+1.6 173.3+3.5 NDS) 171.3%+9 .4
7 17.2+2.6 133.4+2.0 194.7+3.3 ND 178.7+8.4
8 33.9£0.1 146.2+8.3 223.4+0.1 ND 180.4+0.4
9 33.0£0.0 158.6+0.6 235.1%0.6 ND 185.5+1.1
IAAF 6 24.3£0.0 132.2+5.1 167.2+5.5 ND 152.1+1.7
7 27.1£0.2 121.1£0.6 146.8+1.1 ND 158.9+£1.2
8 31.8£0.1 144.1+1.4 203.2+0.4 ND 163.2+8.6
9 34.3£1.3 159.6%6.0 212.9+£12.7 ND 154.1+39.2
1st stage 6 40.8+0.8 149.2+13.8 147.24+9.5 5,539.4+10.0 114.7%+4.0
AAF 7 54.0£1.1 155.6+£10.3 129.7£6.5 5,596.3x7.8 120.5+£10.2
8 55.9£0.2 146.6+0.5 166.7+2.2 7,649.3+£26.0 111.0+15.5
9 59.4+£0.2 154.5+16.5 182.5+0.4 7837.3%£25.7 123.8+8.8
2nd stage 6 51.3£0.7 228.0+£9.4 317.4%6.9 10,351.4%+15.8 311.7£7.6
AAF 7 67.6£1.7 223.47.9 305.2+£12.5 | 10,136.2+£19.0 | 287.9%£28.3
8 59.4%0.1 227.01.2 308.1+1.5 10,085.6%5.0 279.9+18.3
9 59.3£2.5 218.09.4 301.3%£6.7 6,948.84+8.3 274.2+3.5
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1) X% 991, TAAF:Z7] Z=AF @ad WA AAF:1 ©HA
=13

odg, OFMEA WE N 2 AAF:2 WA ofHEAL
g o,

2) @S FFHAE g = 3)

3) ND : AEHARS

Agd) 6. 20A TUE TAEE WF Fug A

2oy M2 27 43S $F 6, 7, 8 2 9%l

2=

3] AT ZAPEG e dAE FAEAN T HE d3e AES
ZALE A3 ® 59 B AR Fo dmE RS pethyl alcohol, 2-methyl-1-propanol % ethyl
alcohol 3%F°] HAEFSTE. Ethyl alcoholS A HE AEES F4aYFOE 27| 43 dgo s & 2

o]7} 912aL, ethyl alcohol 364~6,091 ppmo & LFEFETH.

F5
z27] €38 59 9% XE Az Ao gz JE
Alcohol component Initial alcohol content (%)
(ppm) 6 7 8 9
acetaldehyde NDU ND ND ND
methyl alcohol 27.2i2.32) 46.5+2.7 52.7%£0.0 175.6+28.6
1-propanol TR ND ND ND
2-methyl-1-propanol 2.3+0.1 2.3+1.3 2.5+0.0 2.8+.2
Iso—amyl alcohol ND ND TR TR
ethyl alcohol 364.6+12.9 533.9+£26.6 581.0£32.0 6,091.0+£70.7
1) ND : HAEHAES
2) 32 EFAAE oJn[F(N = 3).

AYY o875
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