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Juice Made from 'Beta' in Cold Regions

ZHU Lei'**, LU Shanshan', SHI Wenya', YU Xinchu', SONG Chenlong'
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Abstract: In this study, a product of clear juice was developed with the grape berries of a resistant rootstock variety 'Beda’
cultivated in cold regions. The product overcomed the shortcomings of 'low sugar and high acidity' in the original juice and
enhanced the flavor feature inherent to the American Vitis grapes. The secondary utilization of the pomace after pressing
fully reserved the nutritional and bioactive constituents of berry into the juice. The optimum process conditions for the
phenolic extraction from grape pomace were obtained by single-factor tests, including ethanol concentration of 60%,
material-liquid ratio of 1:25, extraction duration of 1.5 h and 3 extraction times. And the optimum formula for clear grape
juice made from 'Beda’ in cold regions was determined by single-factor and orthogonal tests, containing 45% original juice,
8.2% sugar, 0.035% citric acid, 0.4% phenolic extracts from grape skin pomace and 0.5% phenolic extracts from grape seed

pomace. The clear grape juice had a deep ruby red color, the appropriate sweetness and acidity and an outstanding grape
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flavor. There were 3.27 mg/100 mL of vitamin C, 831.08 mg GAE/L of total phenolics, 25.37 mg CAE/L of flavan-3-ols
and 15.75 mg CGE/L of anthocyanins as well as 3.71 mmol Trolox/L of DPPH radical scavenging capacity in the clear

juice. Compared with the commercially available products of pure grape juice, the new clear juice decreased the proportion

of pure juice, but also reduced the additive amount of sugar. At the same time, the addition of phenolic extracts from grape

pomace made the clear juice exhibit higher nutritional and bioactive properties. The clear grape juice made from 'Beda' in

cold regions would meet the current consumers demand for both quality and health.

Key words: cold regions; grape juice; formulation development; pomace; physicochemical indexes
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Table 1 Factors and levels of orthogonal test
ES
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Wi (%) BIE(%)  IE(%) (%) (%)
1 50 8.15 0.020 0.2 0.2
2 45 8.20 0.025 0.3 0.3
3 40 8.25 0.030 0.4 0.4
4 35 8.30 0.035 0.5 0.5
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Table 2 Sensory evaluation standard of grape clear juice
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Fig.1 Effects of ehanol concentration (A), mterial-liquid ratio
(B), extraction duration (C) and extraction times (D) on the
extractions of total phenolics and anthocyanins from grape skins
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Table 3 Effects of the addition of phenolic extracts from grape
skin/seed on the main sensory characteristics of grape juice

SKPP#S Il SePPs i

B B (%) T T B T
0.1 0.4 P, T BRI BER
0.2 0.4 PR, SRR, A4 UAA IR
0.3 0.4 PREALT, T S, A R
0.4 0.4 PIELL, A SRS, A AR
0.5 0.4 PR TRET., 5 5 A A 4 7 B SR XU
0.6 0.4 B TR, A R T A A KU
0.7 0.4 B IR, A AR T
0.3 0.1 TG 24 AL () LR XU
0.3 0.2 A 4 285 B 1) OB XU
0.3 0.3 R LT Y SR R
0.3 0.4 A 2 BT B LR XU, RS
0.3 0.5 R LT (R R RS, 1 JEGE Hhali TE
0.3 0.6 R LT Y SR KU, A TRIR A TR
0.3 0.7 AW A BT Y SR XUBR, TR Y T

HRYEIE ST IR S5 AL, 25 DA 30T T8 7 4 0 1/
BRI T S D=E>A>B>C($ 4), Ui Dlik j
VA A B FORF I ZE SR IBCH) BRI A X SR B B R R i)
e, WA TSI R U, T R AR PR S
NIRRT ECGR 5). BIULAHUT N AB,C,D;E,,

B4 25 JE - A in & 45%, FRSPEISINE 8.2%, frkf
BRI 0.035%, SKPP #s T 0.4%, SePP sl &=
0.5%, A< DLk A 28 7 v H A5 . B TECHIR
BRI, HUBCE PR S 86 43

T4 WEIIEDT L (4°) IEASIR A R

Table 4 Results of L4 (4°) orthogonal test for grape
juice formula

we'S A B Cc D E fFEEFIL R KRES A5
1 1 1 1 1 1 12 23 31 6 72
2 1 2 2 2 2 14 25 3 7 79
3 1 3 3 3 315 25 34 7 81
4 1 4 4 4 4 16 24 35 8 83
5 2 1 2 3 4 17 27 34 8 86
6 2 2 1 4 3 18 25 35 7 85
7 2 3 4 1 2 13 23 36 5 77
8 2 4 3 2 1 14 24 35 6 719
9 3 1 3 4 2 16 25 33 6 80
10 3 2 4 3 1 15 26 34 7 82
11 3 3 1 2 4 15 25 36 7 83
12 3 4 2 1 3 14 23 34 6 77
13 4 1 4 2 315 24 34 7 80
14 4 2 3 1 4 14 25 34 6 719
15 4 3 2 4 1 16 22 32 6 76
16 4 4 1 3 2 15 23 35 5 78
k, 7875 79.5 79.5 76.25 77.25
k,  81.75 81.25 79.5 80.25 78.5
k, 80.5 79.25 79.75 81.75 80.75
k, 7825 7925 80.5 81 8275
R 35 2 1 55 55
FERF D=E>A>B>C
Rk A, B, C, D; E
oy ey A,B,C,D;E,
#5IERIA T 25087
Table 5 Variance analysis of orthogonal test
g+ 3 W2 v df ¥y FIH g
vl 185750 12 15.479 17279 0.019
TR 101920563 1 101920.563 113771.791 0.000
JiR0 7)1y 31.187 3 10.396 11.605  0.037
PR I & 11.187 3 3.729 4.163 0.136
PPN N &L 2.688 3 0.896 1.000 0.500
ﬁ‘“&g@%{%ﬁ%m% 72.187 3 24.062 26.860  0.011
%@*%%%%Hx% 71.187 3 23.729 26488  0.012
R2E 3.544 3 0.886
it 102109.000 16 1.181
BEIE Y BT 188.438 15

R*=0.986 (A% R*=0.929)

2.2.1 BGUESELS AR R IESSIRS LhE HE, A
PEBC Ty FEE HAH S B T 3 IREGIESES (3R 6), A B
H AR T 254 A A9 SE Ml DL IR R A i VTR R
Ut BT AL, R R TUBFIIRAS Y Mt
1EIK
2.3 EEITHERLIERR

AR (1) % b, DL 35 > 357 260 i 7 ROPE IR 2 i 2
e T AT, S0 1414, 11.03 g/L(P<
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F6 IRHETZAM N YRIELR
Table 6 Validation test under the optimum process conditions
WA NG AEERSINE MEEmASINE SKPPIRINEE  SePPIRJN: ; .
S tes o Mg R =Y
K (%) (%) (%) (%) (%) G *® 2
1 45 8.2 0.035 0.4 0.5 18 27 34 8 87
2 45 8.2 0.035 0.4 0.5 18 28 35 7 88
3 45 8.2 0.035 0.4 0.5 17 26 36 8 87
FHIE 17.67 27 35 7.67  87.33°
4 45 8.15 0.025 0.4 0.5 17 25 34 7 83
5 45 8.15 0.025 0.4 0.5 16 25 36 7 84
6 45 8.15 0.025 0.4 0.5 17 26 34 7 84
FHME 16.67 2533  34.67 7 83.67
T RN A5 4 2 A BRI AT B 35 25 5 (P<0.05)
£7 KA R
Table 7 Physicochemical index of different grape juice
Ei=tan DK AT A TTA i A B T THC
SRS (g/L) 14.14+0.21° 13.69+0.20° 13.02+0.12° 10.23+0.11°
BREE(gL) 11.03+0.15° 7.21+0.08" 7.22+0.13" 4.5140.15°
HeEFCE R (mg/100 mL) 3.27+0.12° 2.5040.22¢ 4.68+0.11* 2.63+0.04°
& (mg GAE/L) 831.08+10.06 660.31+20.13¢ 1300.70+20.13* 770.60+35.22¢
Hfi-3-5 % # (mg CAE/L) 25.37+1.16° 8.9+0.21¢ 38.61+0.53° 6.36+0.083¢
A & (mg CGE/L) 15.75+0.36" 2.65+0.19° 16.36+0.26 0.42+0.06°
DPPH [ B 3% 5% € 71 (mmol Trolox/L) 3.71£0.17° 2.98+0.14¢ 6.43+0.11° 3.85+0.09°

TE: A — A7 BN RNG TR R AR RS R B B [ A7 1 1035 22 5% (P<0.05) .

0.05) (5% 7)o TS ApARR AN FE L R A, < D3k
SR A BEARNT R 5 e, YRS 19 DL AR 8 T Ty
B EEIR AR 3 T R4, vl b T Ry i, [RIA R
B TR A B AR

B A SE b DL 3R AR A I T I 4EAE 3R C S
s e T4t A it a4t C, B
LT E#A T B, P LIE M & T B AT A,
HSMEmait C A REES, (LT i B w%ETt
B. WA B BORSR, R T Re 24 Sh R i R
DAL, S B 288 2 A B A T MR il v T A AT
Bl THAFHI =8 A 45% BYIE &, s ishn iz
WIS HE IR A N SR S 5T, A5 T S s
S BT T 2 A B A nd s A A v, B
AR PTG
3 iR

LLFE AR BS T mb AR SR DLk SRS R KL,
B T — A T R S B T, R SE B T S
2] R ORI . FIHPARIZR 5250, LS R E 2
F P EUE R FE bR, 08 T 28 R b S R
PIRAE T 2055 SR 60% . B LR 1:25,
ZPERSEIS 1.5 h ZIRRECH 3 K.l BRI ER Sk
6 FINIE ARG K8 1 S8 < DL 325 F 45 W5 T Ao e i
5 I aS NN 45% . EHRPBEGSINE N 8.2% . 745
BRI INHE M 0.035%., SKPP ZIiNHE 0.4%, SePP %3N
B 0.5%. B i S < D13 > A TE T SO =
14.14 g/L, BBR & H N 11.03 g/L, 4i4 K C &8N
3.27 mg/100 mL, Si & 5k 831.08 mg GAE/L, B

B

ks -3-l% & i o 25.37 mg CAE/L, £ (O &N

15.75 mg CGE/L, DPPH F HEL3#%BRHE 124 3.71 mmol
Trolox/L. 56 aliy a4 yH4H Lt, SEHk < DLk 444
ST R WA EZ U X 71 N s (B D15 S B R Do L e
PEIC) g B 7 ity B S 1 1 284 5T & R AT
SEARTE P, TR T 2 X R R B R R i 2 TR
SR, I HLSe A B i EAR A o
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