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Abstract: To investigate the effects of different sterilization methods and storage temperatures on the quality changes of
grape juice, this study examined four grape varieties characteristic of Xinjiang (Kyoho, Summer Black, Red Globe, and
Thompson Seedless) as subjects. We compared two sterilization methods: pasteurization (90 °C/10 min) and ultra-high
pressure sterilization (400 MPa/16 min). The study analyzed changes in microbial, physicochemical, and nutritional indica-
tors of grape juice treated with these methods during storage at 4 °C and 25 °C. The results showed that both pasteurization
treatment and ultra-high pressure sterilization treatment could effectively inhibit the microbial growth of the juice during the
35 d storage period, maintaining the juice in a commercially sterile state throughout. Simultaneously, combining both steril-
ization methods with low-temperature storage better preserved the sensory and nutritional qualities of grape juice. The pH
levels of grape juice treated with different sterilization methods remained stable during the initial storage period but showed
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a declining trend in the later stages (P<0.05). Compared to other treatment groups, pasteurization combined with

4 °C storage was more effective in maintaining the color of all four grape juice samples. Compared to pasteurization, ultra-

high pressure sterilization combined with low-temperature storage could delay the degradation of reducing sugar and total

acidity, thereby better preserving phenolic compounds and flavonoids. Ultra-high pressure sterilization combined with 4 °C

storage resulted in the following reducing sugar retention rates for four grape juices: Kyoho (91.56%), Summer Black
(91.41%), Thompson Seedless (93.17%), and Red Globe (86.48%). Total acid retention rates were 95.26%, 96.28%,
92.88%, and 97.74%, respectively. Total phenolic retention rates were 80.44%, 93.98%, 90.12%, and 89.11%, respectively.
Flavonoid retention rates were 84.21%, 91.55%, 85.47%, and 83.16%, respectively. In conclusion, both pasteurization and

ultra-high pressure sterilization demonstrated effective sterilization results for all four grape juice samples. However, ultra-

high pressure sterilization showed superior advantages in preserving the nutritional quality of grape juice. When combined

with cold storage, it helped delay quality deterioration and facilitated the retention of nutrients. This study provided a theo-

retical basis and technical reference for grape juice processing, storage, preservation techniques, and extending shelf life.

Key words: grape juice; pasteurisation; ultra-high pressure sterilization; storage; quality change

JE M 45 18 7L 7T (Not-From-Concentrate, NFC)/E
S — 2 R BR B R B K SR TR XUBR | (2038 BB 3Rl
SRS T, IR R R S T T A 2 i R
Horr, #2571 & NFC Ryt EZE AL — 552
B . M S 4 A KRG 2R AEYE M P, 4R
T, A28 YT AN T 5 Wi (9] 5 s2 A= s 4 | iR
AR KAk 2E R S IR FE s i, 2 3050 5T B, Bl
THRESMME SRR, ik, RGN FISREE
KGR A4 NFC %5 715 BT 52 mh), Xt sh I
Ok AA: 7 5 s i B R S

FESR TN T, R T2 2 AR RS 2 S i 4
= 5 AR BT AL BT o ARG G PRE
TR 3R SR AR M DA SIZ I K BRSO, (H ) i
SRR 3 (CUn 4k AR Z AN Z W ) F 208 K RUBR 2572807
M EEZF, B EAE (Ultra-High Pressure Steriliza-
tion, UHP) 75 ifa s IR 251 T L 100~800 MPa
FA v ., B S R 0 AR M 5 4 S BAT BOK R [
A B G- HB AR B SRV H I R AR R, BRI T RSE,
Db G L R SRy e i) R i RS R P ) SR R R Y
ARIRIE (AN 4 °C) PTG R i AR P s 58 5 e I
R, B HAVR 98 7T BB 175 & UUPE 5 45 'Y H iR A1k
(n 25 °CH WGy hnik AEWE A8 54 A RN, 18 il i3
SEFRI N HAT, EFXPERT . AR UL
NFC J7t, B A Z R THORE 5 & EA R AL R
FYRIFSE, SRTAE NFC #2571, RNER =50
IR X L B I R [R] s ma A L] o AN s, AESC
RGERFRA =, 2T A ERARE AT
FrEA AR FH .

Klitk, A<iFge DALTde . B, 5 K TeAZ 1 PUFh
G a)lb SME S R S Y AN SRS e =) s N e S 2 D)
TS IHAE 35 d WA A Wrdabm (BT B 880 B 5%
IR AV FEbR (pH . PIESPEREDEY) . Shly . Bl | 10 b
5 AR 55 SN, BAEE AR AR HIZH A X NFC
A T AR A P R R EEALE, S PR H i T T
2 BEFHI SRR E P R A K D S B R AR YR S
FORIHHE

1 #MR5/RE
1.1 MRS5S

. B HE L M 4 RA WP
Y SEAGTEEE (PCA)  FHFHM E R R
] AR TR T ARUESY IR R
B A BRSF; RAREY . I AEER AN . A ERED . BRAREN

g2 SEARAE AL B A BRAS 7] DNS 3R L &
e, JooK 2l (b at)  E 254 Bk
FATRRAA W]

SP605SR METHHL Wi VLA SR B4 A5 BR 2N w5
PRACTUM224- ICN HL TR 8 EFEZ FIHT A
wl; FE28 pH 11 MEReih-eRI 2 EPRR S (i) A
PR F]; HR21M FR R EOHL TR SR PE I R
A BRANFE]; Scientz-1ID Z2TNREEFPRY T UHT =
A WRIE B A BRZN s Milli-Q Academic R4 4x
#H  3€[E Millipore 2\ H]; Axio Vert. Al 4kl
FEFA fEE ZEISS 4N+ HH-4 BUR iRk e #
H [E 4 HL 2845 FR 2 7] ; SpectraMax M2e #E4li/K R 4¢

3% [E] Molecular Devices 2¥ &) ; RX-70001 H sh 37
J6i HAS ATAGO(ZEH) 2 Al GISADP 8 R K B
o B UET DIER A R F]; HPP 600 MPa 5
FEE AN AR A SRR A RS A F .
1.2 LWHE
1.2.1 NFC & Tl T8 By dais B sk
IR, Al BT PR TR T T IR S &8 200 H AR
PR 8 A5 B P05 R v, {8 2.0 AL 8000 r/min X
AT AT ES O 10 min JFHL FIE W, 472 = 50 mL
PET ¥8RI4%8% 50 mL BYESH AT
1.2.2 NFC H##ETIARAARE  RADCARERRA
IR v AR R A PR 26 7114 T 2R BT, £ i AR
PRI RSB0 A B, e FH B IR TR 4542 90 °C/10 min,
R EAR B A 400 MPa/16 min., B35 1SR
435 E T 4 °C Fl 25 °C BIRBEEA TR 35 d,
F% 7 d BUREASIN A ST FE xR o
1.2.3 HELSEMIE 2% GB 4789.2-2022{ &
e A [ RARE B AR TR AR )



- 358 - £ Tl B4

2026 4F 7 A

HEATIRE . ARIEAZ (D IR R,
E(%) = % % 100

0

A (D

P E RORRE R, %; A, 258 A PR AT 1Y 8 24
THRRTE BB, A TR RS A T B VR R
1.2.4 pHWE >R pH i FME .
1.2.5 @RI CM-5 @REACH SR T
M5, W Sy H i L (52 ) | a" (LT8R MH) . b"(HHE
) MRIEAK Q) HF (M 2EE.

& (2

R AEFRMOEME, L. a. bFRARREGH
AT, L | a) . b, A WA A T
EXI
1.2.6 FIEHERDIEYAME R RX-70001 H3)
PG TN E . B e sl S TR, S
71 I E R, B Brix {H(%) -

1.2.7 BRFEFEIE SR 3,5-hE KA R AN
T 2 A A T S SO

1.2.7.1 i ZWEAR I 2 dil /e FREC 1 g TR
Z [H H 1) AR, AT E 45 2 1000 mL, Pk
1 mg/mL /%) 45 2 B bR METE W . 47 B B 0. 0.2,
0.4, 0.6, 0.8, 1.0, 2.0 mL WY ZRIRARMERR T 7 X
25 mL HIERE T, JINZEME/KANE 2 mL. F5-50n
A 2 mL DNS &5, IR 58K @ n# 5 min, 57 BP
Iz S, K ER R 25 mL ZEL, #2515 T
540 nm AL E W SEEE, DL 0 BAEZ= K, 5 min PN
5. DATHZPHC RS (mg/mL) RS ARFR, WG RE(A)
YA bR, 2 HIbRHERTZR . 15 R y=2.6927x—
0.0028, R>=0.9992,

1.2.7.2 BJEMES EAIE B 1 mL #A T, Jinzg
YEKAMZE 2 mL, F4-50A 2 mL DNS 5, 1R5)
JEWB AN S min, SLEIGEIE =G, IKERE
25 mL ZFEL, #2505 T 540 nm AL e GRE, l
FEMGSGRERE A By R RT3 O & 5

1.2.8 MERAINGE 2% GB 12456-2021 (E S04
E AR UE & i B ER A9 2 YR pH 3T HA T
RETRD R, ARPE A ) HEA T, 45 R LI A 1R

fitit

AE = \/(L; —L)y +(a;—ay))’ + (b, - by’

[ex(V,= V)] xkxF

X = x 1000 2 (3
m

A X RN IRAEE T BRI &R, g/L; ¢ oA
EACEAR TS B A, mol/L; V| Foni e ik
VR BT FE S AN AR T B SR AR, mL; V, ]
TS PG I T AR S S AN bR Y T o T TR A AR L,
mL; k NIRRT 250 WIATHR, 0.075; F TRk
PR R m R AR AL, mL,

1.2.9 BEBERRIIIE
1.2.9.1 #®ETEARAEMLOHIME Bl 0. 2.5, 5.

10, 20, 30, 40, 60. 80, 100 ug/mL P& T RRbRAERE
W, RIS EARES R 1| mL F 25 mL B35
P, I 6.00 mL Z£Z-F7K, 1.0 mol/L Folin-Phenol
K5 1.00 mL, 57, CE 6 min, F45 A 10.6%
FAUBRERENVS TR 4.00 mL, F&4]), FIEHFE 60 min, FH I
BTKEARZ 25 mL ZIRELR, F43455))5, T 760 nm
PRI IMES RN, DAHEE (ug/mL) AR AR AR,
FCAEAPNAER, L HIbREIMLZR . Stk BIE ST
F#: y=0.0026x+0.0414, R*=0.9994 ,

1.2.9.2 RSB RS L i 4 2 TR
ke 10 1%, BUF B 1.00 mL T 25 mL 2 3 304
H1, A 6.00 mL 25 B F7K, 1.0 mol/L & M A i 5]
1.00 mL, $E4], 8 6 min, BRI 10.6% BRI
FNEEAR 4.00 mL, 5], FEiREFE 60 min, FHEEFIK
MR R 2R, 3550, 46 760 nm AL E W SCRE . ARYE
FrrE I BEAREII R Sy 5 d

1.2.10 FEAEEAMIE

1.2.10.1 & THrdERRZ&dIfE B 10 mg T H
60% ZFEEZT 100 mL ZFEH T . 43 BIREBUS T
Sif HE SR 0. 0.5, 1, 1.5, 2, 2.5 mL F 10 mL i®
Brp, I AR 5% B A BRENA WL 0.3 mL
JXE 6 min, J5 0 A BT 5 4380 10% 19Tl 192 48 % TR
0.3 mL, i ® 6 min, A 1 mol/L FYE A fbNiA
4 mL. FH 60% M LB R EZE, #GHCE 15 min
F 510 nm TMEWRSEE . PARSEIE YR ER, 25T
IR BE (pg/mL) R AL PR il bnEth 2. 4514
TFFEH: y=0.0042x+0.0547, R>=0.9995 .

1.2.10.2 BEEHSEME AR 5 4%, B
I mL InAGRAE , INA T 8453800 5% WP ASBREA
VW 0.3 mL BUE 6 min, JEHIAJE 4350 10% BIAH
FREFTEUE 0.3 mL, i ® 6 min, JTA 1 mol/L HIE K
TRANIE 4 mL. FH 60% ) Z B e 2 2015, Be6iL
B 15 min T 510 nm FWERGIE, TASRGREH?
NEE Wy IR s Ny s i

1.2.11 iBJEAE . BER . Ry R0 R £ B 2R A4 <2
A4 B8 5 B 42 S MR AR B b 5% ) 8] P AR XA B Ee A

R(%):%xlOO A 4

P R FORPEEE %, %; Cp FTnFE S 2 R B Ab
HLJS 7 BRI 52 756 0 d B9 48 AR i, g/L 5E mg/L;
C, FFEfIt I t d JEIFsPR & &, g/L 3% mg/L.

1.3 HIEAIE

>k A Graphpad /42 EJE, R SPSS 4
XTEAEHATHAN 7 22501 (ANOVA), i3 2557 7K
ol P<0.05. BRLHSCIGEA IR, G5 RIR Y
B EZETIN
2 HBRESHh
21 MEIREEETEEENESETK

30 5 B TR B BOR PRl KB T SRAE iR B 5L



5478 S 13

TR, A AREPRED7 GRS NFC A4 IO e i B A 2w - 359 -

KRR . ARPERILE S, AR A% PRALFE v DU P 2
TR BBURZAR TR H R, 74 GB 7101-2022 #5
HEEER (<100 CFU/mL) . iXZRHA(90 °C/10 min) ELEG
1400 MPa/16 min) i =5 JEALHRI GE A %Al
AR AR, IRBIBDIL KSR . 5 R e384t
5T At & IS RISE SR, 25 (480 MPa/16 min)#A =) &
KPEFN(90 °C/10 min) FL [CAR PR B S I7EE 30 d &<
W BRIV, AN SE I K R — 38
22 MELIIEEENT pH TiE

pH JE A E A A TR I TR AR AR, RERZ SR T
RUbR, L 50l F P A E R AR . SERIAE R N 5 )
FASE, FETTXT SR i P 5 B AR S = A= 21,
21 ATAN, AN [F AR 25 WA AT DU b AR 4 v
pH BIFEIMAFTE2E o

TEWE 0~14 d HE], 2 #4597 pH LR FFARXTER
R, A RE S WIHAAE YIS PEAIC . (b5 R N 81T G
B Y T TR SE S, DU AR 25 71 pH 34 25 R [ (P<
0.05) , HoJ5t DA A BB 2 i A 0 B o K LA i) 7 e 1
. TEARFREESALET, 4 °C Wiy #i4571 pH 284k
W BE A /N, B s PEBE g5 11 25 °C 451 F pH W 3h i
2, UEBHAIRIR BBAT 8 il ik A 2B K 5 IR N T R, vk
2% pH TR¥.

A TR PR AL b L PO R B S B 4E R 4G 7 pH R
RE o BRI IS ) AN R S TR I 2544, T
HliAE AR, ARSI/ N T ML, DT B4t
Hb AR R BE ST, Oliveira 2507 ZEPSSLEH# MR
Bt RS o, A8 e EAFRZHAE 35 d I HH Py
pH FRENEEE /)N MR EE A X Am R s i
B ARSI, SAMF TS RAR . 25 b, RAEE
FEABEITEEGARIRIE 6, B A P44t pH 1

23 IMEdiEEEITeET

Ryt B s Y P B e PR R bR . B
2% 2 PR S nI AN, AS[A] A8 B 7 2055 R i B2 %) pa
R IAIFESE(LEM AE (B r=A: 520

[0 ICR RN HE Y B 5 33 SRAR 4T 7E 4 °C IE”
#E 7 d P9 LYEHBUEE LT, T RE R kLA 5 1
FEARALS [AL; B fE RS R, JoM -S43 aiZ 7 7e
PR B, LEE AR PR, SIVSERTAH L,
R v e A% B ZH 1) DU R 2 v LA W RN (P<
0.05). R EZE(AET S, ELRRFEA A 4 C I
SR ALFRLH AE P shie/ N, CPERFRaE . KT,
AR AT R S 7 3%, T G S R U S5 R A 4
B SR, IEFEIE AR L. AT, M
JEACFEZH AE ARfLBE R, 5 o' PMEE FE AR (FE 3.
T HAEK, HIFHEETEKRREEA KPR
PPO Fl1 POD B, T iy X Bl ot i il EA 2k
PR, FRS e B g P s MRS, 8RR fE
il I AR
24 MELIEEETAIAMERSETH

TV ) (32 B 6 Pl . XU S 2 HEAE)
JEHLER VTS B PR A SC B R AR 2 — PO ANk 6 T
7N, PURPAE 25 VeI SR R nT s ) & AR
TR ARk YR Ty R A, — T, R
WESEHEISTEN R HP 7K B A B, AT REdE— B sliAs
EPERG W), R T T E R IS 55—, e
AR A AT WL A A R s e, A (s AR X 5
RN,

25 [ A PRI 2T A 26 VR A0 10 1 B m]
PEFEIEY) &R T, nTRE S 2 B A A
PR S S5 i (] AT 5% BEAE Rt AT , JEfizK
iS5t P G E A 32 S, ST R, AHSE

1 AR rp PR 4 T pH A2 1R

Table 1 Changes in pH of four grape musts during storage at different temperatures
55 i s TR H (d)
i AW WHEIRE(C) - ” " - >
o 4 4.03£0.01°  4.00£0.01%*"  3.98+0.01™  3.95+0.02% 3.95+0.01° 3.93+0.02"
N A
it 25 4.03£0.01™ 40120017 3.940.01%¢  3.92+0.01™ 3.93£0.01™ 3.89:£0.03%
L :
WA 4 4.04£0.01P® 4074001 4.03x0.01°°  4.03x0.01°™ 4020017 4,00£0.03*7
1A N
25 4.04£0.01°  4.00+0.01°*  3.95+0.01°* 3.88+0.01" 3.8940.01" 3.870.02%
- 4 4.06£0.01%  4.05£0.01°%  4.04£0.01°°  4.02+0.02%°  4.00£0.01°°F  3.97+0,020%
O G TR Ba CDab Cabe CDabe CDbe EFc
_— 25 4.06=0.01 4.0620.03 4.04=0.01 4.04=0.01 4.02£0.01 3.95+0.01
- J——— 4 4.05+0.01%%  4.0540.02®  4.02£0.01  4.03+0.01°% 4.02£0.02%  4.00+0.014BC®
A R R
" 25 4.05£0.01°  4.03£0.01°*  3.97+0.02™ 3.98+0.01™ 3.96+0.01% 3.89+0.04%
A 4 3.930.01% 3.9420.04% 3.940.02% 3.92+0.01™ 3.90+0.02 3.86:0.019%
ENES
25 3.93£0.01™  4.01+0.03"  3.96+0.01™ 3.93+0.01" 3.86+0.02" 3.84+0.01"
R 4 3.95+0.01™ 3.95£0.01°  3.98+0.02°°  4.02+0.02% 4.00£0.01%" 3.98+0.01P%
J——— 950, 950, 980, 020, .000. 980,
25 3.95+0.01™ 3.98£0.01™  3.98+0.02™ 3.95+0.026 3.90+0.01° 3.83+0.01"
e 4 4.08+0.014 4.11+0.02* 4.110.02* 4.08+0.01* 4.06+0.01* 4.02+0.02*%
7N
_— 25 4.08£0.01%  4.09£0.02™ 411001 4.07£0.02*™ 3.99+0.01™ 3.97+0.01°%
B A 4 4.06£0.01%°  4.08£0.02°%  4.08£0.02%  4.06£0.01°°  4.04+0.01® 4.03£0.01
CIPASZN
" 25 4.06£0.01%  4.08£0.02°%  4.07+0.01™  4.03£0.01°%%  4.0120.01°™  3.99+0,01°CPb

T RPN RIS FRER AT R 22 5 (P<0.05), AT AR R/INE FREoR HAT W22 57 (P<0.05), K2~3R4, Kol



- 360 - B Tk B 2026 4 7 H
F 2 ARG R A A T LEAR
Table 2 Changes in L* values of four grape musts during storage at different temperatures
) o TE R & (d)
fn AW ITR T FRIELRE (°C)
7 14 21 28 35
L 4 52.85+0.03"  53.47+0.03M 52.84+0.02%° 52.73+0.03" 51.80+0.07" 51 .74::0423“‘
Fite 25 52.85¢0.03Ff‘ 53.22+0.05™" 52.05£0.01% 51.07+0.05M¢ 50.44+0.07M¢ 49.93:+0.08M"
BEIEA 4 47.57£0.05%  46.45+0.02°° 44.7240.17 42.28+0.04™ 41.3240.09% 40.19+0.03°"
25 47.57£0.05%  44.78£0.09™  45.63:0.49M¢  46.27+0.02% 46.91+0.01™ 45.67+0.18""
R 4 78.81+0.03%¢  80.29+0.04% 79.57+0.05* 79.36+0.03% 79.34+0.03% 78.54i0404A°.
B 25 78.81+0.03%  80.20+0.04° 79.58+0.04 79.75+0.04% 80.06:+0.03 78.4Oi0406A‘\
B 4 79.85+0.03"°  81.03+0.01* 79.37+0.06 78.26:£0.09% 77.47+0.04" 76.110.05%
25 79.85+0.03%  78.930.02° 78.93+0.11% 79.66+0.328®  79.24+0.13 74.26+0.07"
b A 4 78.72i0.02L:a 78.41+0.02% 77.79+0.03% 77.50+0.04" 77.39+0.03" 77.55+0.01%
R 25 78.72+0.02%  77.65+0.06™ 76.05+0.03 76.10+0.03% 75.61+0.06™ 75.88+0.04"
” B 4 79.46£0.03%  73.65+0.02 69.72+0.05™ 65.68+0.23% 63.84+0.08" 62.57+0.15""
25 79.46+0.03%*  70.55+0.05™ 70.52+0.59% 71.39+0.13™ 69.94+0.08™ 71.35+0.04™
A 4 62.11+0.11%  61.98+0.06% 61.13+0.09" 61.34+0.02" 61.58+0.02" 61.56+0.07"
o 25 62.11+0.11%°  61.65+0.06" 60.43+0.05" 60.95:£0.02%¢ 63.03+0.06" 60.50+£0.05%¢
B 4 70.92+0.05 67.45+0.07" 65.28+0.07% 63.84+0.03" 60.59+0.1 1f* 60.9010.13{e
25 70.92+0.05™  64.62+0.06™ 64.41+0.69" 61.54+0.03' 64.46+0.07°  65.06+0.02°
3 OR[ERBEI L A U AR A T o (EAE L
Table 3 Changes in a” values of four grape musts during storage at different temperatures
TE TR A (d)
A AW TR TSGR EE (°C)
0 7 14 21 28 35
A 4 25.44+0.02%  25.56+0.02°¢  25.86+0.02°°  25.77+0.01°®  26.17+0.03% 25.77+0.2%
g 25 25.44+0.02% 25.78+0.03% 25.76+0%° 25.78+0.02%° 25.96+0.02>  25.68+0.02<
B 4 34.03+0.57% 34.02+0.03%° 34.34+0.02%° 35.12+0.01* 35.36+0.02%  35.00:+0.05*
25 34.03+0.57% 35.14+0.04* 34.20+0.03% 33.31+0.03% 32.50+0.01%¢  32.19+0.01%
A 4 17.96£0.01 17.54£0.03" 17.20+£0.04™ 17.1120.02" 17.03£0.02" 16.57+0.04"
5 25 17.96£0.01 17.01£0.04™ 15.95+0.01% 15.304£0.03" 14.77+0.03% 15.02+0.04*
B 4 18.58+0.01¢ 18.56+0.01" 19.110.03% 20.010.05% 20.61+0.03™ 20.78+0.08™
25 18.58+0.01% 20.03+0.01™ 18.790.06> 18.25+0.17%¢ 17.80+0.06"  22.17+0.11>
A 4 6.9310.01“" 7.17+0.01°° 7.41£0.01M 7.61£0.02™° 7.68+0 7.52+0.01M
R 25 6.9310.01?“ 7.71£0.03™ 7.98+0.02% 8.51+0.02" 8.60+0.01™ 8.49+0.02"°
A 4 8.54+0.02" 13.00£0.02M° 14.91+0.03" 16.66+0.03" 17.0420.02" 17.87+0.03%
25 8.540.02% 15.13+0.04% 14.070.28%° 13.370.06%¢ 13.24+0.02™  12.68+0.03%¢
b PR 4 17.06+0.05% 16.95+0.04%° 16.62+0.05" 17.07+0.02" 16.71£0.02% 16.41+0.04"
o 25 17.0610.05'::" 16.96+0.03"% 16.8210.02’?“ 16.6710.02"" 16.2610.01'? 16.3910,03““
A 4 17‘1910.03"‘-% 19.1 110‘04‘”"e 19891003‘:“ 19.38+0.01% 21.90+0.02" 21.78+0.04%
25 17.19+0.03" 20.97+0.03" 19.75+0.28% 21.71£0.03 18.94+0.05% 17.98+0.03%
4 OR[EREEIE S A b U R A T b (AR ik
Table 4 Changes in b values of four grape musts during storage at different temperatures
. T RAL (d)
bl AWK e TR EE (°C)
7 14 21 28 35
L 4 53.51+0.63%  54.34+0.01™ 53'95i0'02Df1b 53.66+0.04°®  54.06+0.05"" 53.63+0.31°
i 25 53.51£0.63%  54.91x0.04  54.83£0.04“  54.67+0.06  55.06=0.04“ 54.76+0.04
A 4 62.25£0.04™  62.05£0.04"  61.55£0.03"  61.15x0.12*  60.90+0.02"¢ 59.64+0.04*
25 62.25+0.04*  60.54+0.12% 59.92+0.09" 59.16+0.01%¢ 58.60+0.09% 57.92+0.06""
A 4 28.29+0.05%  27.71£0.04™  28.12+0.07M"  28.21x0.03"¢  28.65+0.03""  28.80+0.03™
Hm 25 28.29+0.05%  29.47+0.06"  31.64£0.02"  33.95+0.06' 34.63+0.04" 35.99+0.07"
A 4 24.71£0.04"  24.35£0.06>"  24.97x0.08%  25.98+0.06"™  27.46+0.04™  28.27+0.06™
25 24.71£0.04"" 26.25+0.1M 25.90+0.08™ 27.05+0.1% 27.18+0.05% 26.53+0.02"
[ 4 33.98+0.04°  33.90+0.01™ 33.92+0.01" 34.16+0.04" 34.23+0.01%  33.95+0.01™¢
TR 25 33.98+0.04>  34.28+0.05"°  34.34+0.03" 35.53£0.04"  35.66=0.06™ 35.68+0.07"
B R 4 34.79+0.03"  40.84+0.05™ 42.69+0.07% 44.78+0.07% 45.34+0.03% 46.22+0.09"
25 34.79+0.03°  42.49+0.07" 41.59+0.44% 42.78+0.09™ 42.98+0.04"® 43.30+0.05™
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k4
. IR K (d)
i AW TR (°C)
7 14 21 28 35
B B 4 33.47+0.04% 33.67+0.04"%" 33.32+£0.05%¢ 33.58+0.02M 33.88+0.04" 33.76+0.07™®
o - 25 33.47+0.04™ 32.87£1.16%° 33.98+0.04" 34.68+0.03" 34.49+0" 34.91+0.09%
o e TR 4 30.77+0.03" 34.77+0.05" 35.58+0.03"° 37.93+£0.03% 37.99£0.02 38.60+0.02%
"] RN
25 30.77+0.03" 36.23£0.04%° 35.83£0.35% 37.70+£0.04" 38.03£0.07% 38.12+0.04"
K5 OANIFNREEN R R PR A T AE EAE L
Table 5 Changes in AE values of four grape musts during storage at different temperatures
g g p
. IPoRCR K (d)
i AW TSGR BE (°C)
7 14 21 28 35
4 - 1.04 0.61 0.38 1.39 .
LA e
i 25 - 1.49 1.58 2.15 291 3.19
T s 4 - 1.14 2.95 5.51 6.53 7.89
SRS
BFTEAE 25 - 3.46 3.04 3.43 4.01 5.07
g 4 - 1.64 1.09 1.02 1.13 1.51
ELRA
um RAH 25 - 2.06 3.98 6.32 7.21 8.25
e 4 - 1.23 0.76 2.49 4.17 5.61
A e R AR T
A 25 - 233 1.57 2.62 6.99 6.81
A B 4 - 0.40 1.05 1.41 1.55 1.31
TR - 25 - 1.36 2.89 3.43 391 3.66
8 AR 4 - 9.50 14.07 18.86 20.68 22.43
RIS 25 - 13.49 12.52 12.34 13.41 12.46
A B 4 - 0.26 1.08 0.78 0.76 0.90
sriR - 25 - 0.76 1.77 1.72 1.59 2.26
. A 4 - 5.63 7.89 10.30 13.45 13.52
TR 25 - 9.15 8.63 12.51 9.87 9.43
%6 ANIE L EE IR A DU A A T P DR & A (%)
Table 6 Changes in soluble solids content of four grape musts during storage at different temperatures (%)
SN N, TP KA (d)
dhf BN WIEN IR (°C)
7 14 21 28 35
A 4 15.590.02" 15.5440.02"  15.3440.02°  15.56+0.05"®  15.5240.01"  15.51+0.01%°
A
it 25 15.59+0.02" 15.55+0.04"" 15.49+0.03" 15.48+0.03" 15.53+0.07%* 15.47+0.02%¢
A .
R 4 15.1120.04% 15.10+0.02" 14.97£0.01™ 14.86+0.03"° 14.99+0.03™" 15.00£0.01*
H A 25 15.1120.04%® 15.12+0.04" 15.06+0.02" 15.07£0.03%e 15.04+0.02M™ 14.99+0.01%
o 4 16.09+0.03% 16.07+0.02"* 16.07+0.01"® 16.04+0.01%™ 16.04+0.01"™ 16.00+0.01"
T B 25 16.09+0.03% 16.09+0.01" 16.06+0.03"® 16.01+0.01°° 15.94+0.01" 15.92+0.02"
— 4 15.5940.01™  15.59+0.01%™  15.59+0.01" 15.5540.02"  15.58+0.03%  15.56+0.03"
=R .
25 15.59+0.01" 15.61£0.01% 15.61+0.01" 15.59+0.01" 15.54+0.03%1° 15.48+0.01%¢
[ FE R B 4 21.41£0.02* 21.35+0.08*" 21.26£0.01*" 21.25+0.01% 21.10+0.02"¢ 21.06+0.02%
FE AR 25 21.41£0.02* 21.27+0.03% 21.2240.01*° 21.13+0.02%° 21.22£0.04* 21.15+0.03%
A
A 4 20.96+0.03% 20.87+0.05% 20.87+£0.01¢ 20.8120.01°™ 20.79+0.04" 20.77£0.02"
AR 25 20.96+0.03 20.90+0.01¢ 20.91+0.025* 20.86+0.01¢ 20.87+0.01° 20.85+0.03“
A 4 18.9440.03“ 19.1440.04> 19.03+0.05"* 19.1440.02" 19.04+0.03™ 19.03+0.01%*
e - 25 18.94+0.03 19.15+0.02™ 19.14+0.01™ 19.14+0.04% 19.11£0.04% 18.98+0.01™
- e TR 4 18.83+0.03 18.810.01% 18.69+0.01° 18.75+0.02" 18.6120.02"° 18.68+0.05%
RV 25 18.83+0.03™ 18.76+0.01"* 18.7440.01" 18.78+0.01%* 18.77+0.03 18.7240.03%

WEFE S ISR . de Oliveira 572 & #iL Fei-

2.5

IEd R EI T RS E T

joa HIHTE L AR B AU 90 d Jm, nIVFTEREDIEY) &
TN s TR B AEAE MRS 5 B0 AR B T
R it BENE e Pz s b e BT, Hodk 4 ¢ R _BTHER
% . YRR YA R R e i AR A2 R BT
2L IRt M Ay 4 d R G [R5

FHIE 1 AT, ZEl et B2 vh, DU 2 1A R
WS S A BN R (R e T R, FLVRLRE By, R
BERGREP, HAR, WSS R, IR ESS S
4 °C 5 25 °C WK Y 8 OB O B R 50 00 Sk 0
(90.20%. 86.03%) . H 2 (91.11%. 77.37%) . ok



- 362 - £ Tl B4

2026 4F 7 A

— R4 C = I ORTE25 C
= EERE4 C =l ERRE25 C

(a) 200+ Fig
AaAaAa A a ., A, c
% 150— B2 BchAth Be Aﬁd BdoEAdBe BecfAeBe
i
<PE[ 100 -
=
iy
X 50
0_ |-
0 7 14 21 28 35
HsF ] (d)
— U CARE4 C = ORE25 C
= ERES C =l EERE2S C
(c) 2007 JokH
3 150_ AaAaBaBa AhchbEb ACCthBc AdCEdBd Ae AEBE A he
ED cd Bf
i
<ﬂ 100
=
ity
& 50
0_
0 7 14 21 28 35
] (d)

— R4 C = RRE25 C
= EARR4 C = EERE2S5 C

©) 150 pns . RS
BbcommBh Ape A5, 5o Ac Ac
cd  Bc ce  Bd Adm
~_~~ = e Df
=)
% 1004
i
&
&
& 50+
as}
0_ L
0 7 14 21 28 35
A1 (d)
— GRS C == [ [CRTE25 C
= ERES C = lEERE2S C
(d) 150 FAR/
AapaAa Aa AbE AbAb Ao Aco
% 100_ CoASB: Bdcq/AdBd AeoeAeBe Bfm“cv
i
&
AR
% 50
]
0_

0 7 14 21 28 35
A1 (d)

P AT B D R e v O A 2 T D 5 iR
Fig.1 Changes in reducing sugar content of four grape musts during storage at different temperatures
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Fig.2 Changes in total acid content of four grape musts during storage at different temperatures
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Fig.3 Changes in total phenolic content of four grape musts during storage at different temperatures
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Fig.4 Changes in flavonoid content of four grape musts during storage at different temperatures
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