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Effect of ultra-high temperature transient sterilization

on quality of rice wine

o w1
Ae IEEQAI ¥

XIONG Sirui'

7

5 4
WANG Yuting'
(1. FEI K2R 22 B, i MR A8 7

TrF!
WANG Longyu'

S tE!

JIN Tieyan'
1330022, DUy 2 &5 H AR5 oL,

T g!
WANG Yunfeng'

KR

ZHANG Ling*

FA - 133000)

(1. College of Agriculture s Yanbian University, Yanji, Jilin 133002, China ;
2. Siping City Key Project Service Center , Siping , Jilin 133000, China)

HE.BH #2323 2RT XA RBRASA L E
AABRELHFREFHSRBREORR, Fik: 43
Bk R H AT H IR BN R W, A AR A A E 3t e
AR BB RAT A B AW F5AF A B L R B k6 &
BREEH FOVMRRE T EREH PSR LT LR
B20 Flaeg s i Ae dh fb R o 09 T, R B ZHABR
BRE O RAELEHA 125 CRE S5s, BHF20 BB, KRB
FPERAALABKR A ETAH 0.70 mg/100 mL, AME LS T A4
321.68 mg/100 mL, Zif: 8 HE B X B 7 k&4
AN @ w42 AL A RIERE Kok 8d F o &
%’cfarﬂo
KB e
TR 5

Abstract: Objective: To study the effect of ultra-high temperature
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(UHT) on the quality of rice wine. Methods: Korean rice wine

underwent weekly measurements of its physicochemical,

sensory, and microbiological parameters during the storage
period after being subjected to UHT. This allowed for the
analysis of changes in the quality and functional components of
the sterilized Korean rice wine after 20 weeks of storage, as well
as the determination of the best sterilization conditions for this
method. Results: Sterilization time of 5 s at 125 ‘C is the

optimum parameter for UHT. After 20 weeks of storage, the
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total amino acid content was 0.70 mg/100 mL and the organic
acid content was 321.68 mg/100 mL. Conclusion: Although the
UHT has a certain negative effect on the amino acid content, it
can guarantee the flavor of rice wine while efficiently sterilizing,
which provides a strong basis for the processing and storage of
Korean rice wine.

Keywords: Korean rice wine; ultra-high temperature instant

sterilization; amino acid content; functional ingredients

B KT S S 0 ) R N R 4 T 2 —

LR OK 32 OB 2 R W R B R S R E W
EFRY R R R R L 0 BIOR A IRIR 1 A

L A BERITRE R, S0 ORIR & B R DA OC
HERBART A ZMEMSERBRS S5 5HAW
A LG o WY KT SR W B R R R R A R B
B . AT T2 02 W K AR R B AR,
B AT Tl Ak A 77 0 oK T8 0K 43 SR AR R 4 1 ] O
(65 °C»30 min) , fHLIX Fff 1< SF [A] R b B 4 2 S BOH: il R
AT BARME SRR TR T A % 407 T i o .

R 1 U I R TR 2 — i R 3R A B R L 2 AR R ke
AL Py d PO il JEC G 505 I, DT 3K 381 IR B 2R Y K
%ﬁ () B, R 2 Vi I R B A 1 T R e 2 0 A XU A

o JIMEAT R AR AR B ) D0 SR 4R o 3 T
U\Fjﬂﬁté Ul /D £ i 0 7 3R LA R IR AR A A 1 R AR
DA o 33k A A 5 0 R v 3L 1B P K T A 7 o FE R Mk b AT LA
A5 0T A B2 3R L [) B 2 0 9% o % B BT i Y R

W oE WL 2 A Rl #E iR BE BT K B Cultra-high
temperature instant sterilization, UHT) b P i} [&] X ] fef
A AT B AR PR AR A AR AR LA B T R R 43 R,

183



184

FF % B B DEVELOPMENT &. APPLICATION

R ORI A B T B b i P R AR A
1 MES5Jiik
1.1 w5
111 AR5

*Hﬂ:%lﬁ%ﬁﬁﬂé%ﬁ*ﬁmﬁ%%;

B BRH 3R 5 . YM K5 3% 5 (Rogosa SL i F 4 -
TR A YR PR A A 5

[N A il = N o I A A I 7= AN A o o s o
4l , K HET R BR AL 2 30 A BR A F
K454 GB 5749—2006 AR MEMIIK K .

FEAL KA

K5 DK-8D B, [ 14 7% SE e i & A PR 7
BT R FALL04 B, b REALE A FRA )
R 23t PHS-3C B, | 718 ) Hﬁﬂ%u%%ﬁrﬁﬁ/&ﬂ;
TR .3 A TR AT I a8 s
B K E . SX-700 B, HAR TOMY 2 #
1 WL 3546 - DNP-9082BS- T B, 3 i EE 7 W 45 A FR

1.1.2

AT

e BT WL 36 BE T . UV-1800 KL, |3 2 1 5k Y 4%
HBRAF]

VR E0%  XKO7-A B, V195 42 35 i1 BE A8 L T 8%
il 3 )

UHT A ML DSW-25LT #I, I i fk 52 0L b % 45 A
PR,
1.2 WREHE

1.2.1 WSROI T2
KKk — Fih— 20— KA — A3
4%%1&3
HSE~— FH—— B — A ~—— N3Z
/N
KBBEE K
BRYEZ .

(1) JFURLBE B - 3 OSBRI BT O R KK

(2) TEBE VB B RORBEH  BEL 5~6 h,

(3) AI54% Vix * Vi A 1.0 = 1.5 Ik, DL ff i
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(2) MR &R S GB/T 150382006, &= (1) it
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V—HURE R, mL;
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C— &AL AR HETS W JE . mol/ L
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25 X BB FE NaOH &R FL, mL,

(3) ks B . S 18 GB/T 13662—2008,

(4 BbE .S TTMENTR 7B, 00w AR br
He £ 7 y=0.068 8x —0.001 0,R*=0.994 4,

(5) @ . ¥ GB/T 605—2006 047, 6 D65, il
H# 8 mm,

(6) BEMRSE .S M Weng ZU 8051,

(D) AHRR & &R SCoR(11], 6% & . i
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8 mmol/L B8, Ji# 0.6 mL/min, 24 50 #%,210 nm,
KR 25 °CL¥EFE R 20 pl,
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1.2.5 JRETF W 10 B % B BURE T N
Z M GB/T 13662—2008 il & W % 1 Jif 7m0y BCE ¥ 4>
B
1.3 ZitHHw
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Table 1 Sensory evaluation sheet of rice wine

L= VP IE b 1 W

@ O B R UUE LT 7~6
IR S8, B R, DRl KB 53
E27]
Tof, i Z KW N AT (AP LI 25, Rie 2~1
UUTE SRR

TR ORI E AR & 7 4 E B 7~6
KA SR L P B — 3 5~3
KBESIANL A RE 2~1

WRIE TR R R SR A L AT IR R 7~6
T AR s 1 IR 3R VLA 4% 3 >~ 3
TEKA 5 AR WRGE LR ok, s AF A M 2~
U

LR AT AT AR L T AR 2 43 P 7~6
KA AU AN B 5. 4K % 2 43 e A B0 5~3
KA RUMS B8 G 0 K 45 2H 43 S B i 2~1

—— KAHE —+8s

1 &35 —o—60 °C 30 min
—4—5g
0 | I I I I I I I I )
0 2 4 6 8 10 12 14 16 18 20
lngcaingll
Storage time/J&
Bl A 96 KR pH A8 T AL

Changes of pH value of Korean rice wine after

UHT at different time
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Figure 2 Changes of total acid of Korean rice wine after

UHT at different time
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Figure 3 Changes of total sugar of Korean rice wine

after UHT at different times
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Figure 4 Changes of Korean rice wine ethanol after

UHT at different times
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Table 2 Changes of the total number of bacterial colonies, yeast and lactic acid bacteria in
Korean rice wine during storage CFU/mL
6] / J& oAb FR 3s 5s 8s oAb H 3s 5s 8 s R Ak B 3s 5s 8 s
0 3.75X10° 2.21X10% 0 0 2.23X10° 1.86 X 10?2 0 0 1.31 X106 1.52x10? 0 0
2 3.62X10° 1.98X10? 0 0 2.37X10° 1.02x 10?2 0 0 1.43X 106 1.47 X102 0 0
4 3.26X10° 1.83X10? 0 0 1.79 X106 9.16 10! 0 0 9.72X10° 8.28 X 10! 0 0
6 2.41X10° 9.82X 10! 0 0 1.24 X106 3.22X 10! 0 0 8.84X10° 5.57 X 10! 0 0
8 1.87 X109 4.65X 10! 0 0 9.73X10° 1.14 X 10! 0 0 7.69X10° 3.27 X 10! 0 0
10 9.68X10° 2.20X 10! 0 0 8.52X10° 0 0 0 6.78X10° 0 0 0
12 8.89X10° 1.17 X 10! 0 0 7.44X10° 0 0 0 5.70X10° 0 0 0
14 8.25X10° 0 0 0 6.14X10° 0 0 0 5.15X10° 0 0 0
16 7.73X10° 0 0 0 5.75X10° 0 0 0 4.17X10° 0 0 0
18 7.21X10° 0 0 0 4.89X10° 0 0 0 3.81X10° 0 0 0
20 7.11X10° 0 0 0 4.42X10° 0 0 0 3.11X10° 0 0 0
24 KREBBEEESHNTL B AEIR B 5T, A () 220 R X OK B 1 ok BB OR [R5

HH 2% 3 AT, BB OR TS 7E UHT ARFE 5 s J5 1Y 6 75
173 ot O I N S LR GRES X7 (2N %
6 JH B 2 F B (P <C0.05) o AT BB S IV 47 ] i) 52 24 358 18 Bk
AR ESERR W, KA A, a2,
TER SRR, 2 UHT AR 5 s 0K AL & 11T 4>
s, HAEW g5 18 JH 1 3 T HoAth i 3 4 (P <<0.05) ,
P HEAS 10 J8 .4 UHT AbFE 3 s B K & <340 e i B8
A I A v 9 e ORGSR i, L Ak A ) A L R
Wi /N 5 A2 S5 A VAN D7 T L VR 20 JE S .2 UHT A4bBE 5 s
PR KA P43 A - LA 356 8 JR T 4R 5 H A ik 90 A1 47
MR (P<0.05),

25 W20 ARHSRAENSERSE
SRk 2 2 W 5 O T T B ) ) 8 A3 % R i IR R

M ©0T S AT R T i A IR A A BN A L A B
FH0E K RUBR ANE IR AR AR, H 3 4 W, I
20 JAJ5 .28 UHT AL BRAKIAE & b Sk iy 15 P s 2R,
Horb 7 RO b TFREIERR . 24 UHT ARFS B9 K0 AE & b B
FHETR & /N TR TR A, 2R 8 TR R Hh & A 1 A W 4k
SRR W SUE W PR A BB R AR S0 R ORI B R,
MNP A S LR T S R 11 S B2 M K g XUk 4 Jo 2 —
L2 BR F 2k 5 M AT B9 XU, 5 At 2 R ) B 0% T 25K
L GOSN AR AR TR — B s,
2.6 WK 20 BIEEHHKRKENENREE

W TR TP (A HLRR — 43 ok A T OBl —
OYTERWERLRR T A S TR SRR RE TR 3 T2 DL R
T 38 5 B A HILIR 1) B N 2 RE T A LR &
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Table 3 Changes of color, aroma, flavor and comprehensive score of Korean rice wine after

instant sterilization at different time

B, A RE R T R Pl S L R HE T RS BRSO R
IO A= B K

@iF

7w

=3

I 3% 1t <

&)/ J& A Ab 3s 5s 8's Ak 7 3s 5s 8's
0 5.340.2° 4.740.2° 4.74+0.5° 4.64+0.5" 5.340.2° 4.840.5° 4.74+0.1° 4.240.6"
2 5.1£0.6 4.6+0.3 4.8+0.5 4.8+0.5 5.0£0.6* 5.140.2° 5.240.1° 4.340.6"
4 4.840.2° 4.740.2° 4.640.1" 4.64+0.1" 4.140.2> 4.940.2° 4.84+0.6° 4.040.6"
6 4.340.5" 4.840.6° 4.640.2° 4.64+0.2° 3.740.5" 5.140.6° 4,740.2° 4.64+0.6°
8 4.040.1" 4.640.2° 4.540.2° 4,5+0.2° 3.8+0.5" 4.940.5° 4,740.4° 4.6+0.6°
10 3.5+0.3" 4.640.6° 4.240.3° 4.240.3* 3.4+0.5" 5.040.6° 4,840.4° 4,740.6*
12 3.7+0.5" 4.940.3° 4.840.3% 4.640.2° 3.4+0.3" 4.940.1° 4,740.4° 4,54+0.1*
14 3.6£0.40 4.440.5° 4.540.6° 4.440.2° 3.340.3¢ 4.1+0.4° 4,840.5* 4.240.2>
16 3.540.20 4.240.1° 4.640.1° 4.540.5° 3.44+0.2" 3.6+£0.3" 4,740.5* 4,440.2°
18 3.3£0.5" 3.84£0.4° 4.640.3% 4.540.2° 3.040.5¢ 3.6£0.2" 4,740.2* 4.140.1"
20 3.4+0.2" 3.540.5° 4.740.5° 4.540.6° 3.1£0.5" 3.54£0.5" 4,840.2° 4.240.2°

T % Fsf A LA PR

[/ JH 7 4b HL 3s 5s 8's A Ak B 3s 5s 8s
0 5.140.3° 4.84+0.2° 4.740.5* 4.24+0.6" 5.240.6° 4.240.5" 4.84+0.6° 4.340.2>
2 5.0£0.22 4.94+0.1* 4.84+0.1* 4.240.5" 5.040.2° 4.240.1" 5.040.5° 4.140.5"
4 4.2+0.5° 4.94+0.1* 4.94+0.5* 4.340.20 4.140.6" 4.640.3° 4,940.2° 4.140.3"
6 4,0+0.4> 4.840.2° 5.0+0.1° 4.140.3> 3.740.3" 4.140.6" 4,940.2° 4.740.6°
8 3.6+0.5" 4.840.1° 5.040.3° 4.040.20 3.34+0.5¢ 4.440.6" 4.940.1° 4.040.2>
10 3.4+0.20 4.740.1° 4.84+0.2° 4.440.5° 3.640.5" 4.140.5" 4.84+0.6° 4.240.1"
12 3.5+0.3" 4.0+0.20 4,740.5% 4.34+0.4° 3.540.6" 3.640.3" 4.6+0.2° 4.140.3"
14 3.440.5" 3.840.6" 4.84+0.4° 4.6+0.2° 3.740.3" 3.840.3" 5.040.6° 4.240.6"
16 3.3+0.3" 3.640.40 4.74+0.3° 4.54+0.3% 3.240.1" 3.540.2" 4.940.6° 4.240.2>
18 3.2+0.6° 3.440.5 4.740.4% 4.54+0.5° 3.240.6" 3.440.5" 4.940.6° 4.240.1"
20 3.24£0.40 3.440.6" 4.740.4% 4.44+0.2° 3.040.6" 3.140.6" 4,84+0.2° 4.140.2>

T FHEOR[EFR 25 83 (P<<0.05),

*4 REEEERHRELSGLEMNTAHKRKENTE 20 AENEERSE
Table 4 Amino acid contents of Korean rice wine after 20 weeks under the optimal
UHT condition mg/mL
B i YHik % e K R A TR AL # AHER 5 16 R I K AR A TR AL B
K AR 0.0740.02 0.1740.02 L 0.0740.01 0.2040.02
TAMR 0.0340.01 0.1320.01 i 2 1R 0.00 0.0920.01
2 AR 0.02+0.01 0.180.02 RINAMR 0.08+0.01 0.16+0.02
HAEAMR 0.1524:0.02 0.6740.03 1R 0.1324:0.02 0.234:0.03
HAMR 0.00 0.130.01 R 0.00 0.1740.01
HRER 0.05+0.01 0.15+0.02 & 0.00 0.1040.01
R 0.1340.02 0.1640.02 AR 0.00 0.10+0.01
EEm 0.00 0.07+0.01 | &#H 0.7340.13  2.7140.25
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:5 REBEEREMERXELEGHLENEHSE RABLLME
20 EHENREE
Table 5 Contents of organic acids in Korean rice wine
after 20 weeks under the optimal UHT condition
mg/100 mL
A LR 1o i I P K T % A% Ak 2
R 2.7040.06 4.8140.12
Frig e 163.20+1.94 267.38+2.79
A R 3.11+0.21 3.3140.29
WL 4.7040.14 4.75+0.12
EHIR 59.41+1.10 62.30+1.33
A 62.4340.83 70.6941.01
PR 1.43+0.03 0.00+0.03
2% 22.44+0.45 29.3840.68
BAER 2.16+0.02 0.000.05
sk 321584478 442.6246.42
3 ik

BIF 5 LA Ay SRR Kz 1 ol 11 3 i G A% 8 KT A8
il 235 TR i T o I IR I R T B R A7 K R A B, &5 2R 3R
WY, v TR I B B Y e A 2B B0 125 CC K S s,
SAF TR OR o A U R B A HL R o B Y 2 B — B 1Y
RS W = R A L T TR L2 N NI = = R 1 S X (1 ST
AR Tk
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