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(54) Title: WINE PREPARED FROM PINKPOP LINDEN FRUIT, AND METHOD FOR PREPARING SAME
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(57) Abstract: The present invention relates to wine prepared from Pinkpop linden fruit, and to a method for preparing same.
More particularly, the present invention relates to wine prepared from Pinkpop linden fruit, the taste and functionality of which
are well-harmonized, and to a method for preparing the wine. According to the present invention, standardized method for prepar-
ing wine from Pinkpop linden fruit, and environmental conditions such as yeast inoculation volume, sugar content, other quanti-
ties of nutrient additives, fermentation temperature, and a sterilization method for the prepared wine are provided. The above-de-
scribed standardized method and the environmental conditions may be utilized in establishing a basic material and application
policy for processing other fruits. In addition, the standardized method and the environmental conditions may contribute to a pro-
motion of the consumption of Pinkpop linden firuit and to an increase of income for rural households that subsist on cultivating
Pinkpop linden trees.
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6
AR 02 F7hehE Y WY or, 4 P was)gto] Arhgel met
QA 02 Fobeke A2 noh mepd Gl §EGo] F1A5E
412 oFEFo]l SRS & AL T AT F5.0%U A EE 7AA 124%
otz o] YA H O] 1Y e AT FFS Ny}
st 1

AR HFFo] PAF Hels Qv shele] ehm el ol v A P
Yeastconcentrations Day pH °Brix Browning(O |Alcohol(%,
(%) Déoonm) v/v)
1.0 0 5.95 24.2 0.068 0

1 5.24 23.6 0.272 0.2

2 4.70 21.8 0.825 1.0

3 4.56 18.6 1.114 2.8

4 4.23 16.4 1.277 4.6

5 4.01 15.2 1.323 6.0

6 3.85 14.4 1.534 7.4

7 3.76 13.2 1.617 8.2
2.5 0 5.95 24.2 0.109 0

1 4.72 22.0 0.424 0.8

2 4.57 20.2 0.896 2.0

3 4.37 17.6 1.188 3.6

4 4.18 15.8 1.365 5.2

5 391 14.6 1.462 6.6

6 3.74 13.2 1.627 9.0

7 3.70 11.8 1.703 10.8
5.0 0 5.95 24.2 0.212 0

1 4.61 214 0.829 1.8

2 4.18 19.0 1.254 3.6

3 4.02 16.0 1.451 4.2

4 3.85 14.2 1.562 6.4

5 3.72 12.4 1.681 9.8

6 3.66 10.6 1.731 12.0

7 3.60 9.4 1.802 12.4
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W5 ol FrR7F AR Wl A ekl St v = dF
°Brixconcentratio (Day pH °Brix Browning(O |Alcohol(%,
ns Dé0onm) v/v)
20 0 5.94 20.0 0.218 0

1 4.37 17.8 1.054 1.8
2 4.23 14.2 1.454 5.6
3 4.18 8.4 1.951 8.6
4 3.83 8.0 1.953 8.8
5 3.72 7.8 1.917 9.2
6 3.62 7.4 1.867 9.4
7 3.56 7.2 1.859 10.0
22 0 5.94 22.0 0.218 0
1 4.42 19.5 1.036 1.8
2 4.33 17.0 1.347 3.6
3 4.21 12.0 1.681 7.8
4 3.96 9.8 1.730 10.2
5 3.72 8.7 1.831 11.0
6 3.65 8.4 1.866 11.4
7 3.58 8.2 1.850 11.6
24 0 5.94 24.0 0.218 0
1 4.57 21.4 0.984 1.6
2 4.39 19.2 1.218 3.2
3 4.20 15.0 1.433 5.2
4 3.94 12.2 1.696 9.4
5 3.80 10.2 1.773 11.8
6 3.64 9.8 1.887 12.0
7 3.58 9.0 1.891 12.6
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26 0 5.94 26.0 0.218 0
1 5.65 24.2 0.781 1.0
2 5.60 23.0 0.937 2.2
3 4.84 19.2 1.271 4.8
4 4.55 16.6 1.490 6.2
5 4.37 14.0 1.747 9.6
6 4.26 13.4 1.784 11.4
7 4.21 12.0 1.783 12.0
= Al B5-5 20-26 “Brix 7} A HFE - 80°Col A

5t 3= Sacch. cerevisiae KCCM 12650 T2 5.0%(v/v)
) ot 5ok,

= Sh&F ¥l

dE A
383

S¢el3: Abdel Hrheke] wE pH
2w A BEo] Ao F
457} 1o} B 2ol 2l shipel

A AN Q

=

k2] ko wkg x| Qlo] doji}=
OJ (NH4>2HPO4% 0.001-1.0

A ek o xq SRS RS E z7}o}1—_
Bd= E%ﬂ\lﬂr. P (NH4)2HPO4E 1g/L77}7<] 3 d71ste] e aE
Az itg 795 0.5 g/Lol A A7 Al R A A F 2 ghaFo] 13.4% o]
A
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(NH,),HPO, 2| & =7} g A3 Helg= opelo] s drao vA= &
(NH4),HPO,(g/L) |Day pH °Brix Browning(O [Alcohol(%,

Déoonm) v/v)
0 0 5.96 23.8 0.211 0
1 4.63 21.2 0.821 1.8
2 4.24 19.2 1.261 3.4
3 4.01 16.4 1.487 4.2
4 3.87 14.4 1.573 6.2
5 3.72 12.6 1.701 9.8
6 3.64 10.8 1.762 11.8
7 3.60 10.0 1.892 12.0
0.25 0 5.96 23.8 0.211 0
1 4.61 21.0 1.287 1.8
2 4.19 18.8 1.503 3.6
3 3.97 16.0 1.623 4.4
4 3.81 14.4 1.725 6.4
5 3.69 12.0 1.796 10.2
6 3.64 10.4 1.814 12.0
7 3.59 9.6 1.911 12.4
0.5 0 5.96 23.8 0.211 0
1 4.55 20.6 1.124 2.4
2 4.11 18.2 1.617 3.8
3 3.87 15.2 1.689 5.8
4 3.68 13.4 1.754 8.2
5 3.66 11.8 1.856 10.8
6 3.58 10.2 1.914 12.2
7 3.56 8.8 1.852 13.4
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1.0 0 5.96 23.8 0.211 0
1 4.54 20.4 1.132 2.4
2 4.09 18.4 1.628 3.8
3 3.88 15.0 1.701 5.6
4 3.70 13.0 1.762 8.4
5 3.67 11.6 1.863 10.8
6 3.61 10.0 1.920 12.4
7 3.58 8.6 1.861 13.4
[87] F7] 3% 32 A Bl G 35524 °Brix)ell (NH,),HPO, 5 =7} 0, 0.25, 0.5

2 1.0 g/L FE7}sk 3? 80°Coll A 307t 2t 8l 3L W§ 2+t 2= Sacch. cerevisiae
KCCM 12650 55 5.0%(v/v) 315 3Fo] 25°Coll A 747kl gk o]t

[88]

[89] A4 B ed EpH G, 2T D AT 8 Stk Bis]

[90] g e 1 ) B5 dFe tad v X = s e
A= 349 2ok i a 7igko] A @ ghel whe} pHoF F = ARl A,
A E = F718e A4S Bt 220 #-A§lo] wg 7]7ko] A 3gle) ula)
o5& o] FUhskE TS 1Bl oy 30°Cl A T E A ZL Al =ol A 71
B GFE Hart dojwk oy o) d#H 7 vE e A Al |,
g 7SS e u B E &= 2507 A §he Ao Ay Qv

[91] ¥4
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2T By aeoele] daie g A= 9T
Temperature (°C) |(Day pH °Brix Browning(O |Alcohol(%,
Deéoonm) v/v)
20 0 5.98 24.0 0.218 0
1 4.62 21.6 1.125 1.8
2 4.27 194 1.624 3.4
3 4.06 16.4 1.698 4.2
4 391 14.2 1.737 6.4
5 3.76 12.2 1.856 10.0
6 3.67 10.4 1.912 11.4
7 3.60 9.6 1.932 12.8
25 0 5.98 24.0 0.218 0
1 4.57 204 1.132 2.4
2 4.16 17.8 1.634 4.0
3 3.84 15.0 1.701 5.8
4 3.66 13.2 1.768 8.4
5 3.64 11.6 1.866 10.6
6 3.60 10.0 1.9020 12.0
7 3.58 8.8 1.851 13.6
30 0 5.98 24.0 0.218 0
1 4.48 19.2 1.256 3.0
2 4.06 16.8 1.678 4.8
3 3.68 14.2 1.798 7.8
4 3.60 10.2 1.924 12.0
5 3.58 9.4 1.951 12.6
6 3.62 8.6 1.874 13.2
7 3.66 8.2 1.818 13.8
A7) 4= a5t FA Al 355 (24 °Brix)°ll (NH,),HPO, & =7} 0.5 g/L

[92]

[93]

HaxAas g A E TR

1

At 3}l W4 ZESk 3 Sacch. cerevisiae KCCM 12650
0,25 2 30°CoN A 741+ m) &gk Al o],
ZAS EYR
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[94]

[95]
[96]
[97]

[98]

[99]

I3 B89 Ao 3559 95 = 24 °Brix&E 24 5Fal
C 2 2§ A17 A} 5 20 A ehd ulsh e

[-‘\1

T % 2A0 A B nkef o] W 7| Kko]
o A A pH 3.627} ¥ A} G =g
§ 790] 27392 v+ Y27} 8.8°Brix .01 (£ 2B), 24 =
=718 (5 20). 32 AL Fa A ko] 19 B (Ml

271 S 71l S8l Al A A FE w4 Sbske] A
3.6%°] &3leo] A H A (5 2D).

1

iz
fol
~l

A s BAF B Auf ofQlg o] }std EA

kg ol of &l ik A B Al 94219 pHSA > pH M| E (pH
meter : ORION, U.S.A)E ©]-&35}3] 01, F == Abbe refractometer (NOW CO.,
LTD Japan)& ©]-&38}31 3L, 2kie= 9421 10 mLell 0.1 N-NaOH=E 7}5}] pH 8.3°]
g W) 7kA] A A skar, o] W) 28] H 0.1 N NaOHO| mLEFS 40 2 $hata)o]
MEE AT A =S A2 A 2] (CR-300, Minolta, Japan)Z ©] 83} St
F dsA] g3E THEFS S 317] 9 38F9] Folin-Ciocalteu'sH = o] &3} %t}
2}l 1 mLel| 32F 575 9 mLE 3 7|3 5= Folin & Ciocalteau's phenol reagent 1
mLE g3l &3F3to] A 2ol A 531 WA Z Tk, kg8 <ol 7% Na,CO; &
10 mLE gof vhA] 3¢ b5 32k 5= 25 mL= Z 8313t} o] &3t
B-oN-& 23°Col| A 24| ZF 59t A ] $F 3~ 760 nmol| A absorbance & =4 3} %t
SAHE F3 2 gallic acidE ©]-§30] 2HdHd FEFAE o] &3] S
g ko] F wlmAd 3o shES AAksk ]l

%5

B A W Al ofRle] pH, Atk T, A B F wEA ehehe

A Wl G okl

pH 3.62+ 0.06
A5 (%) 0.38+ 0.07
52 (°Brix) 8.81+ 0.01
A= H7)(L) 96.83+ 0.06

2 5 5 (a) 0.76+ 0.01

A E(b) 8.64+ 0.02
& =4 gkghE(ug/mL) 3.08+ 0.01
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[100]
[101]
[102]

[103]

[104]
[105]

[106]
[107]
[108]

[109]

14

L3k 96.83, =52 Vel &= agh& 076 2 A =2 Vel &= bk 8.642
Holt}h wdk 2w =4 332 e] 3o 3,08 ug/mLE LFEFSET)

AN 6 AIF Bel Jof 910 2o R HF A
ool o) et ohele] 74 g 54 R ek 2 ek 3 (Optima

5300DV, Perkin Elmer, U.S.A.)% #2413} o}
%6
Bk we g A ohel o] 7% o B9 i mg/100 g

Yo W A 9kl
Na 26.21+0.95
Mg 1.700.04
K 56.25+1.02
Ca 10.58+0.20
Mn -D
Zn -
P 111.3242.99
Fe 3.43+0.19
Total 209.48+6.44

D AEE A

Y By duf ol o] F7) WS ICPE o] &3ko] W41 gk At o<l
o] gl F e FrIAR- 07 P, K W Nai e o 21 o 4] po]
111.32 mg/100 g2} K©] 56.25 mg/100 g &2 7} 2ol gh+-5of A}

2

>,

1ol 7: B F B Avf o4le ofw] =4} Sk &4
bl o) gk g5 Wl A 2hele] ofv| ik FhaF ZA L ofv st
7](Biochrom 20, Pharmacia Biotech Biochrom Ltd. Co., UK)E ©]|-& 3} ]

o},

i

Ul

¥ >

]_

Ol

N
3] E o
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[110]
[111]

[112]
[113]
[114]

[115]

BAE W ) okl o] ofv Ak S v i mg/100 g

Amino acids A3 Jga= gy ¢l
Aspartic acid 8.91
Threonine 2.23
Serine 3.61
Glutamic acid 14.09
Proline 29.52
Glycine 5.27
Alanine 11.95
Cystine .Y
Valine 3.36
Methionine -
Isoleucine 1.30
Leucine 2.44
Tyrosine 1.61
Phenylalanine 4.23
Histidine 1.67
Lysine 5.20
Arginine 3.53
Total amino acid 98.92

n A %5} ;(] O}_Q_

FAs w5 Al ehelel SHiE o] Qi opv et S-S obr| sl

A WA 71 S o] &afo] A A} 55Q o] =4k O 2 = proline, glutamic acid
2 alanine®] 0.1, Z1 ehEFS 2F2F 29,52, 14.09 2 11.95 mg/100 go] T}, H=¢k %
o] =2k SHEEL- 98.92 mg/100 go] ST

ANl 8 AR wels dv) selel FH Al
o5 w5 Ao ol WA £hE 1099 Bs A 2l o4

=ga9t,
8

3]
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o)

A )5 DS o] §3to] A2k shele] #5414 Azhy

& @7 ot AR H A7 %
=4
[R:pd 5.21+0.420 5.63+0.360 5.65+0.35b 5.85+0.370
FH7keked
LU AR 7FeFel (6.32+0.27¢ 6.24+0.522 6.08+0.43¢ 6.22+0.39¢

[116] D 1~9 scales : 1, ]9~ L}M T} : 5 K g 0|t} 9; vl §- £,

[117] A, 7] D grol A A F-1 7 Bk v A H7bsko] Az 3 a5
Bl duj ¢felo] frejH o o V|a s HYlom, HA 49l

NS EANAME Qu A S 7 5858 1 Q1 A H7Felolo] 6222 =2

7ZEE Bk

[118]

[119] A3 9.3aF Ba<F dvf ¢4l DPPH U7 2 A A

[120] <}l I mLol] ol 224 1.5x104 M & =7 2 A g+ 1,1-diphenyl-
2-picryl-hydrazyl -8 4 mLA & vortex = 37 Y 3} 7] <3§+3F v A 2ol 4] 3047t
W] 6k - 517 nmoll A &3 = (optical density, 0.D.)E 743}t

[121]  FA% BEl5 oS o] &3fo] A Z3k 9Fla}t A5 AL A} 7| Z 7] 57
Lebe S w47 2k¢l el DPPH et 2 2120 S S48 A3t e a7}
S 7Fstell e} DPPH e}t 2 A7 &4 o] Fhaste A s Helon, enatE
H71shA ek-& obel 9 (32.30%)0l V] Eke] u|AHE FH 7Hek 9491 (79.42%)00 A
Ul 32 DPPH &}t 2 271840 & B3l (523).

o

!

[122]

[123] A 10: A7 B Auf 919 ABTS S| Zd SAEA

[124] 7 mM ABTS 5 mL2} 140 mM K.,S,04 88 uL= 4] 0] o] & ol 14-164] 1F
HEZ) A 71 3= 0] = absolute ethanol @} 2F 1 : 88 H] &5 4] o] 734 nmol| A o) &9
EH 5 3k0] 0.7+ 0.027}F ¥ == ZH 3 ABTS solutionS AF&390 T} Al 589
20 uL2} ABTS solution 980 uLE & ¢+a}o] 3025 &3k 5- 2,533 wk-g-A] 7] o
734 nmol| A &3 =5 =4 3T

[125] B3 Wl Gu & o] &35fo] AlZgh ofela Qw|at A7) ¢F¢lo] ABTS
AU AAGAGE A A Qv AE HIEeA] 2 ol A = 18]
ggo] YE LA kot e AkE e ofQl Aol A = 76.20% 9] =
ABTS &t Z 2 A A& HAT(E 4).

[126]

[127] AR 1B REs Fuf &9l F9H

[128] Al & 2.5 mLol| sodium phosphate buffer (2.5 mL, 200 mM, pH 6.6)%} 1% potassium
ferricyanide (2.5 mL)E <3 A 7] - £35-2 50°Coll 4] 204 & QF incubation A| %1
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[129]

[130]
[131]
[132]

[133]

[134]
[135]

17

U} trichloroacetic acid (2.5 mL, 10%, w/v)E 3713891 650 x goll 4] 1043}
A2 Bkl vh A e 8 A o (5 mLyoll "ol (5 mL)9} 1% ferric
chloride 1 mLE A 7}A] 71 $- UV-spectrophotometer (UV-1601, Shimadzu Co.,
Tokyo, Japan)& ©]-&3}o] 700 nmol| A &3 =5 S AT

AR 025 QulE o) Gako] Az sholst 2.4 Hok sle] el
543 Ak 94 R7k Fohaol ket Be12 o] st AL gl o
VAS A 7FSHA] S ok]l o (FFE #k 0.72)00 Bl ske] LA et
25 91 (FYE 7 L59)°] 20] A% & e 242 0 (= 5).

<]
°

NI

Ko R
=
s

S

2 to J

Ao 12:F AR Bl S ¢4219] ferric reducing/antioxidant power

FRAP "2 colored ferrous tripyridyl triazine complexl| <] &l ferric ion©]
ferrous 2 A3 E A X = HA S B o 2 Al 9] & il S S8
HFH O 2 AL 5 = A] 9F-2 300 mM sodium acetate buffer (pH 3.6)%}
2,4,6-tri(2-pyridyl)-1,3,5-triazine(TPTZ) reagent, ~L 2] 31 20 mM FeCl;©] ™, TPTZ
reagent< 10 mM <] TPTZE 40 mM HCI9l| &3l A| Zl T}, Acetate buffer, TPTZ
reagent 2 FeCl; solutionS 2343} (10 : 1: 1, v/v/v) 37°Coll A 10-153-%F
incubation A A 7 t}. A & ¢} pre-warmed working FRAP reagentE 96-well
plate®] -5=¢F 3 <F 1547} incubation*] 7] 31 microplate reader (680, Bio-rad Co.,
Tokyo, Japan)& AFH&-3}9] 500 nmol| Al 3 =5 =433

AR By G o] &ako] Alxg ofQlat oA} HIF 9kl 9]
FRAPEA] & S ¢t A} s 57} S 71shell uhel FRAPE /] o] 7F4 3=
AEFE Belom, eu A& HIESHA] &2 9kl AN (FH = 4k 0.54)°] B3}
QuAE H7bste] AlZ2E 9ol (F4 = gk 1.08)0] 28] A= =S FRAP &4 &
Bt (% 6). whebA] F A3 B Q& o] &3] ol A&k $-ofl =
5490 S9, U453 S R A S3 SAA v akE H7tsle]

-

Az Aol U5 o & 410 3HlH ek,

o,
0.

g BES st Bonge] A B AP shA T, B
Gahiz 714 Wokol A FAe] X4 b A B g o] 11 /)% Aol
AR B WASA WA e PAH GHlE AN 5 ks AL
oS 5 U2 Aotk T B o] ol A )% F AN o] HL RE WA
o) 21291 Zlo] v} G % o] obl F10.2 o3 okuk Gk
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[Fig. 2]
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[Fig. 3]
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[Fig. 4]
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[Fig. 5]
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[Fig. 6]
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