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Fermentation Characteristics of Ginpi Wine with Different Levels of Added Ginpi
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*Department of Food and Nutrition, Kyung Hee University

Abstract

The objective of this study was to determine the quality and sensory characteristics of ginpi wine using different levels of
ginpi at each fermentation step. In the first mash with or without ginpi, lactic acid bacteria and yeast counts were maximum
between days 2 and 3 of fermentation. The reducing sugar content increased after 2 days of fermentation of the first mash.
Brix content increased rapidly after 1 day of fermentation, but pH decreased rapidly. After 3 days of fermentation of the
second mash, 0, 30, 60, or 90 g of ginpi were added, and the yeast counts were 8.89, 8.72, 8.81, and 8.88 log CFU/mL,
respectively but then continually decreased. After 3 days of ginpi wine fermentation of the second mash, the addition of 0,
30, 60, 90 g ginpi resulted in alcohol content of 11.40, 8.90, 9.40, and 8.95%, respectively, and after 3 days of fermentation,
alcohol content increased slightly. The results of a sensory evaluation showed that overall acceptability of ginpi wine was not
different with different levels of added ginpi. However, the flavor of the 90 g ginpi wine had the highest acceptability.

Key Words: sensory characteristics, ginpi wine, fermentation, first mash, second mash
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1. =

B Ago)| ARR3E Au= AEA] Z]—o]]}ﬂ FEL AFEAt
oM FYBIAAL WS FeRES ARE-8I3ATE Lactobacilli
MRS agar, Sabouraud dextrose agar(SDA)= Becton,
Dickinson and Co.(U.S.A)lIA +U3F% T}, 3,5-Dinitrosalicylic
acid= Avocado(U.S.APA FA3IA L, U] Aleke EF
Aok ARE-SISATH

2 AlS] "Hibd

L —— ==

1) 1] F=2] A=

9] Fe] Alze 9)e] wjet vle-S Farslo] <Table 1>
I 22 AR Alzsit. B slael AR wlEe

AH 5 éliow 12A7F A § ks A9l BeEe
A 400 g, = 200g, B 800 mLE 4]o]A] 24°CellA 3
A7+ g J %, Gl W 2y HrhEs 2l
. X130, 30, 60, 90 g 7Fale] 24°Col|A] 127 HE
A Al AE £ 4°CoNA 1297 <31

= 8o

2) XPFe] A Fo] U 54
W s 24°ColA 3d7F EEAZIAEA WY AT,
amylase €73, 349 =
Akt
£ 20°CelA 1297F ERATIRA 3Y AR At
5, amylase 273, S 3, G, dAE F =

g3ttt

() B 54

FARTE AlEE FH 02 FHsle] 100 SRR 3
213513 0.1 mLE MRS #R]ol] =ale] 37°ColA] 48A17F
i Fet 5 colony & Al skt

ARTE AEE FHHo=Z Fsle] 108] sMHo = g
A1&kal 0.1 mLE SDA ®jR|o] =2ste] 30°ColA] 72417+
Hjoket & Yehd colony = Al st

<Table 1> Ingredients fermented of ginpi wine

Rice Fermented ginpi wine
wine 30g 60g 9g
Nonglutinous rice (g) 400 400 400 400

Ingredients

Ii gssltl Nuruk (g) 200 200 200 200
Water (mL) 800 800 800 800

Socng Nonglutinous rice (2) 1,200 1,170 1,140 1,110

;Z‘;ll Ginpi (g) 0 30 60 90
Water (mL) 1,000 1,000 1,000 1,000

(2) Amylase &4 =4

1% soluble starch 0.1 mLell A]E “+5< 0.1 mL phosphate
buffer(pH 6.0) 0.1 mLE 41-& 5 100°Col|A] 5&7+ 7143}
o] AJ59] amylaseE EE/J3IAA 3,5-Dinitrosalicylic acid
(DNS)H 0.2 FAsto] tix+2 ARSIt 223 1%
soluble starch 0.1 mLol| A]&E 459 0.1 mL phosphate
buffer 0.8 mLE 41 % 40°Co|A] 15% &9 WA &
100°Cell A 5327F 7FEAA s =873 A17]52L DNSH
o2 Fo] S 23U 1 mM glucose standard= Al
2Fete] amylase €492 1 mM/ming unit® 2 YER AT}

() 9T TF 4

3,5-Dinitrosalicylic acid(DNS)H-2 ©]€3}9] 540 nmol|A]
45 =743} glucose standard curveS ©]8-3to] 3H9l
F TS st Miller 1959).

F=A(ATAGO N1., Japan)S AR5}

A o %%# LS 7k & AIE 50
%lebl TN 4
(2000)°ll we} A EHE 70 ng FHotd S/HT 30mLS
A7y & 3797 (EHJHl A, 0~10%)2 431 TS 4
St & 1 ke vsle] 4Eg FEo® YeRIth

(6) pHS] =4

7t N 8e] Al 10 mLol| S/ 100 mLE 7}sle] 72
3} 2121 % pH meter= 378 8F31tt.

3) &5 AAE

gyl 98E GES A2 S 40oA 1297 S0
5 Ty sk 20‘13% AL E x| wE A, v
o, A7, AAAR 71 gk 358 78 HER (1=

Sk, 7209 Frhow BT,

Weol vhg 7]7F & n|AE H3l= <Table 2>04 He
ule} 7ro] W 7 3UA] §47S 9.09 log CFU/ML,
F94 9.12 log CFUmMLE JERITH We 92 & 397}
A MBS Z7k AR 2 8o FY 5 njgEs
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<Table 2> Change in viable cell of first mash during 3 days of

<Table 4> Change in Brix and pH of first mash during 3 days of

fermentation at 24°C (log CFU/mL) fermentation at 24°C
Fermentation time Lactic acid Yeast Fermentation time °Bx i
(days) bacteria (days) p
0 7.24+0.24 8.48+0.22 0 11.45+0.55°¢ 6.78+0.01°
1 7.96+0.66 7.98+1.39 1 19.80:+0.00* 4.23£0.06°
2 9.25+0.01 8.68+0.42 2 20.20+0.20° 4.00+0.01¢
3 9.09:£0.02 9.12+0.03 3 17.70+0.80° 3.59+0.01¢

<Table 3> Change in amylase activity and reducing sugar of first
mash during 3 days of fermentation at 24°C

Fermentation time Amylase activity Reducing sugar

(day) (mM/min) (mM/mL)
0 55.03+0.36 693.66+4.86¢
1 55.71+0.38" 1315.16+7.45¢
2 54.4240.51° 1552.53+7.27°
3 50.84+0.70° 1497.19+1.56°

abed\feans in a column followed by different superscripts are
significantly different at the p<0.05 level.

F7Ml We Row AlRH. olsh Zo] Wee Bl ¥
RHOR AT U3 HuSt fiHe] S} herdc,

2) ¥ Amylase 243} S

W g 7)7F Fok] amylase 42 <Table 3>3 74t}
= 27190 1Y amylase /32 55.71 unit® =2 F3ha il
amylase®] 4=7F E=%3L, E3F Kim & Kim(1980)°]
Aspergillus oryzae®] o-amylase €730l it Az}e} nizlr}
AZ e 29 °o]FZ amylase®] SAH=7F AT
Amylase /9] FA3% e o] T4V Yibdo] FEgt
Bao)7] wiigel] W Z7]of 3] A oR =TBle] pHrt
wolA] 7] miiE]l Ao R HEY Jlrtk(So 1992). & A%
o o] A2 AF zymase®] ZHE-S WA XSlEE 7S
Aok Rt gl o5 ALtE= amylaseol] sl
ol e XLTOE Vi wElE thy ¢Ee R o
SHT 75 Foll SAste FEFolol st AilE=
amylasee 49| 713 712l W} a-amylase®} gluco-
amylaseZ} ATt a-amylase= & HAE A4S 22 A &
Az B3jA 7= 2H-S 1AL gluco-amylases E3lE HE
TAE O 22 BAR] glucoseZ7HA] w3llshke 2 s
829l zymase® ©] glucosedl] 2835l &g LFE 3

tHol 1999).

e g Iy 5o Sl Fee 57835 A3= <Table
>3 2ok g 2dA) o] Bl Q1g Slde] sk
1315.16 mM/mLE F71sk= 21& & ¢ et ol 59
Aol vls] aie] EAdo] =2 Ao 7Ide Aoz Azt
ot @ 394 B3] e amylase®] E4d0] 2]sled
Fo] A aRe] gk Bo] AHE yHEste] 7HAEitt

(Kim 5 1996).

abedheans in a column followed by different superscripts are
significantly different at the p<0.05 level.

3) ¥&o] e} pH

U] g T 0dAlol 11.45%004 2+
19.8%= F243] S7ketthzt 39l 17.7%= 4
<Table 4>. 0|9} 7ro] Y= &4 H7F & 98 29
Ho] I3} amylase®] 21§02 FHEOZ H3|EZ SAl v
AL Yoyt g 7HE o] gFHEE Wy S 7
2281 Eth(Park & Lee 2002)

Wero] pHE| W3h= <Table 4>0ll4 B Hfe} 7o) 0L
o] pH= 67801205 14A] 42302 FASH Hasial
o]% kel 7HAE HATH o= Yoon 5(2007)9] UM
A zol| et AFollM = 2 s W&ol pHrt 4312 7
28k A3} fAFeE Aol

» o
ol
o

O

2. Q= UST R B EEEY

1) Sl At

wg A¥Fe] G B8 717 T M, 255 E S
Aet A3}= <Figure 1>3 <Figure>2] YERN AT} Cl&
= 3gA ke 119 30 g A7F EEFTE 9.16 log
CFU/mL, 13 60 g H7F &7} 9.15 log CFU,/mL, X
¥ 90g H7F LEF7} 891 log CFU/ML, Ry F-37F
2771 9.16 log CFU/mLeIRlt). B3t g F= %19 30¢g
A7} W& F7} 8.72 log CFU/ML, 2139 60 g A7} H&F7}
8.81 log CFU/mL, %19] 90 g #7} #&F7} 8.58 log CFU/
mL, 3 F¥7} @¢aF7} 8.89 log CFU/MLE BF % 3
W7 mAES] 7t SUkslaL 1 o] % sk ZloE
Rttt Blie @ 0¥ mAES] Sk A9, W, £
A7) &gk Zlo g FHEr

2) Bl&2] Amylase 43} 39S

B 9ha 7)17k 59ke] amylase & <Figure 3> 72t}
Bl&9] amylase AL Ha 27] oA Wy 30¢g H7}
g F71 54.64 unit, 13 60g H7F FEF7T 53.57 unit,
23] 90 g H7F LEF7} 5849 unit, 13| F-F7 LEFT}h
51.59 unitolX] 64RI7IA] F43] asitht 1 olg2E ¢
s g A el o=

U& 2ar|zk e 3 A =
<Figure 4>} 2t} tls w5 0dAlol 4=} =7]
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<Figure 1> Change in lactic acid bacteria of second mash during 3
days of fermentation at 24°C
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<Figure 2> Change in yeast of second mash during 3 days of
fermentation at 24°C
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<Figure 3> Change in amylase activity of secondmash during 3
days of fermentation at 24°C

of Mol HalZ gt ts 0dA] 3 = 219
30g F7F HEF7} 587.01 mM/mL, X3 60g H7F waF
7} 558.54 mM/mL, 23] 90 g A7} HEF7}F 608.66 mM/
mL, 23] FH7} 2737} 542,10 mM/mLE 7P =9kt
o9 39RE 647 RE HrRrolA 48 sk
129717 ghdwte] Shao] YA velhdth o] A= wE
Z7l0l ghigo] mE HxE SR ke o] AT
T4 77 BT oF8ol thEk Min & Jo(1994)
o] Huel fAkslth, TlollA] amylaseZ e WE X195
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<Figure 4> Change in reducing sugar of second mash during 3
days of fermentation at 24°C
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<Figure 5> Changes in Brix of second mash during 12 days of
fermentation at 24°C

7} 29 PR BEFRG BT A9T FHe 0E )
27} 29 BL BEFEG W Ao Vet

3) Sie] Fist pH
S WEA7 5

k] FEE 5783 A= <Figure 5>
| EF= sss Jrkek 0dA] 135
°Bx °©|1 Bl& HF 3¥ol 1.5%% #AEA v g
64l 13.0°Bx & S7kt § A|A{8] 7HAdle] Gl B 12
A= 12.1°Bx & YERITE TR 9F= Qe A7)
3 3UA 7R F7)sle] Ry 30 g H7F HEF 19.4%, A9
60g A7F ¥EF 202°Bx 3] 90g H7F HEF 184°Bx
E eIt Qe wart esEA skl sie i
& v 129400 29 30 g F7F SEF 13.8°Bx, 1Y)
60 g H7F TEF 13.6°Bx, 17 90g M7l 2EF 13.6°Bx
£ UERIS BE X957t 18] 37 daFRt 9
7t ES RS Y S Aok

tl& w877k pHE <Figure 653 2T} Bl&-S H713)H 0
Aol Ry A7 LaFr} 393, 3y 30g A7 HEFI}
4.08, X139 60 g M7} FaF7} 4.15, 219] 90¢g A7t HaFTt
4152 YRS B 390l X9 T3 2aF7t 3.49, 319
30g F7F HaF7E 3.26, 119 60 g A7F daFrt 341, 29
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<Figure 6> Changes in pH of second mash during 12 days of
fermentation at 24°C
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<Figure 7> Changes in ethanol of second mash during 12 days of
fermentation at 24°C

90 g M7} AAF7} 3.460 2 THASIATIZ WE I} IS = HA
ZFH S7VIGAN A Wslt gl Ao 2 Yepdth

%o 43 SRS <Figure 7> 2t} ClEe] ¥4
e ot B FuF B e 3
e X3 TR/ HEF 11.40%, 119
30g H7F HETF 8.90%, 219 60 g A7 LEF 9.40%, X
7] 90 g F7F LFETF 8.95%5 WERSIAL He 1294 -
A7 HEF 14.80%, 9] 30 g H7F HEF 12.60%, 213
60 g H7F HaF 12.20%, 19 90 g H7F HaF 11.70%7}
A F7keke Zlo® Uehith Ble ©@e odA d=E
o] o)A F7PF vERA] &t Qe 3 Tk
g 27l F43] F7FeIAAL HE S o] R EHE ot
3] F7kehes A#E B3let ol ¥Mshe oF&F(Min &
Cho 1994), tH5<Min & Lee 1997; Min 5 1997)¢] &
g ek wslel AXEITh gl [y FY7 daFst
g JIFEY 3 Beljete] dEgRE MdkEe S0t
W=7] W] Blee] Y 3y Fy7r wasvh g 7l
YFRT Gy g3 e 7y B gasvr aa 7

s)znrh 2 UeRi,

<Table 5> Sensory score” of ginpi wine

Overall
Sample Color Taste Flavor acceptability
0g 495+1.12  4.40+1.46* 4.45+0.89"  3.90+1.55

30¢g 475£0.98  4.10£1.15® 415120 3.45+1.27
60 g 470£1.15  3.50+1.45% 4.40£1.01°  3.20£1.36
90 g 435:1.41  320£1.41°  4.75+1.02°  3.60£1.56

D1=dislike extremely, 7=like extremely
**Means in a column followed by different superscripts are
significantly different at the p<0.05 level.

3. Zlm|ZF=e| ZsZAL

He7h gEE N9FE BEg 2
7] {8t 4°CollA 1297 S9A171
A 107, AT 10%) & e g A S AAle
£ <Table 5>9} 7t} AgFo] Aro Y3t Aae= F
FH7KE0] 4.95, 30, 60, 90 ¢ A7FE0] 4.75, 4.70, 435%
A7l W feolide] vYehA] 3ttt 13]F9] vl
gt Ms%e X3 7Rl 44002 =% 30, 60 g
A7HE 4.10, 3.503 2] 4Q1 Aol YERA] kot
90 g 7Rt 32002 3] FE7RERY AE%7F 29
o grlof sk Ms = 319 90 g H7kro] 4752 =3t
AL R FHTRE 445, 60g F7RE 4,403 Frolde] /il
o1} 30g H7RES 4158 Aa w7 Wkt dukzel As
e Ry FH7RE 3.90, 30, 60, 90g F7FEo]l 345,
3.20, 3.600.= T H7Ie] mE fo]/do] YeRtA] ettt

1939 stex= T Mol A&4E =2 He
£ A=, R9e] Hrhgo]l s 19 afe] Al
kg o] Algto] ] MEwr) A8lst Ao AlRgT)
e Frleas 319 90 g H7F HEFIE 4752 =2 A
S5 YERAET ole Xule o] w5e] WAl §E
2 QoA 9] FHE galFlr] Wz AzbEch
aHEE TR JIFE EE] Hste dE
7¥ate] Rlgjo] Alnks AN FE = F de A
7t 18 E|ojok & A0 Z AlsETt.

ot g
2 e
e

o=

)

=}

ol

e

[.

V.2 Y ZE
AT Fe] Az Al Was WA 400 g, T5 200, = 800
mLE AojA] 24°CollA] 3U7F gt & tie= g 71
3] H7FES 0, 3, 60g, 90 g2 Ealale] 24°ColA] 1297}
ag shal & Ay 40l 1297 S48 AT Y
&2 wjd AT, amylase B4, UG I, I, &S

amylase 279, ST 3, T, S e, pH, =S
S48t davt 95E dEs A2 T 404 1297t
SAAZ F SRS AAET

1. ¥ @ 3Rl it 9.09 log CFU/mML, 855



9.12 log CFU/mMLZ Yelstth E& Ha 194 amylase &
AL 55.71 unito] L 3UA 50.84 unitS- 2 7FASITE &
= 294 gl ke 1315.16 mM/mLE 78I 1
o]F ZHaaidint. Wee] e T €Al 11.45°BxelA
9= 24 A9 19.8°BxZ F43] =71t 3€Ao 17.7
°Bx & 7rAsIATh BE 049 pHe 6.789]3L 1449l
42307 FAA asial o ksl s YeRAIT.

2. Q& 9 3¢A aRs= 23 30, 60, 90g 7t
dtgE7F 8.721log CFU/mL, 8.81log CFU/mL, 8.58log
CFU/mL, 19 FH7} W& 57} 8.89 log CFU/MLE @&
5 397A] F7FetAL 1 o] ZHAElfit. Bl amylase
gL 0dA 51.59-58.49 unito] AL BE H7REA] TE
64 FABH ettt BlE T 0dA9] T T
= 9 30, 60, 90 g 7t FEF7}F 587.01 mM/mL, 558.54
mM/mL, 608.66 mM/mL, 3] FH7} HEF7F 542.10
mM/mLE E%o U REFA E5 647 AT
W G @a 0gAdl 11.45°BxollA Ha 2879l
19.8°Bx& Z7}3lth7t 3940 17.7°Bx2 A8kt &
0ol My 7} wraFe] pHr}F 3.93, A3 30g H7F
FF9| pH7F 4.08, Ay 60g A7} HEFIT 4.15, XY
90 g A7F HaF7F 4152 YeiEAL ©a 390 X3 73
7F aFrt 3.49, 119 30 g A7 LEFTF 3.26, K19 60 g
A7F daFrt 341, 219 90 g H7F HEFIT 34602 A
SF3ATH

3. Q& 43e FFe BE HrkrdA B 3dd 5
7rste] e F7F HaF 11.40%, 17 30, 60, 90g 3
7} HEFTT 8.90, 9.40, 8.95%01UaL T 1294 F37}
a3 14.80%, 239 30, 60, 90g H7} FEF7} 12.60,
12.20, 11.70%7H4] S7Fshe A2 Uelsttt

4. AFF9] gl g A3 My FH7RE0] 4402
2 =T 30, 60g 7 4.10, 3.502 oA 2pol=
YERA] 9%kt 90 g H7RES 32008 X9 7R
o As =7t wket. el ik Asx= X139 90g A7t
o] 4758 EUAL A¥] FHTRE 445, 60 g H7RE 4,40
I ool AU 30 g WIS 4152 AT wTF Bk
TF AWkl As e 3] 317 3.90, 30, 60, 90 g 3
7o) 3.45, 3.20, 3.6022 1|7l wE f-e)ido] e}
UA] EUTH.

= 9] A5 JuE AFRAZ] Ao shg]
o FHIE et &3tE FwIL, 71HAYE o= <
A 71l SME A Fms=t ARSEATE H2olle 99
=, =3tA], WYY FX 59 71540 A oRE
Holl wt 7154 AFLEA 7E7F AH 7L et oF
F2A JFFE W] fletde B8 Hrlste] X199
28RS ZHAA7IEA S F 5 e A7 "eEojok
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