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Abstract: The grape seed of Cabernet Sauvignon was studied, sodium hydroxide was used to degrade polymeric proanthocyanidins, and
the degradation process was optimized through single factor experiment and response surface methodology. The mean degree of polymerization,
proanthocyanidin content, changes in different components, and DPPH and ABTS free radical scavenging capabilities of the samples under
different treatments and optimal degradation process conditions were analyzed. The results showed that the optimal degradation process
conditions were 4.40% of sodium hydroxide concentration, 31 min of treatment time, and 59 ‘C of treatment temperature. Under these
conditions, the average degree of polymerization of polymeric proanthocyanidins decreased from 5.71 to 2.37; the content of proanthocyanidins
increased by 1.68 times; The peak areas of monomer, ECG and dimer increased by 14267.50, 28304.00, 52998.33 respectively, and the total
peak area increased by 1.80 times. The free radical scavenging capacity of DPPH and ABTS increased by 2.41 times and 2.19 times, respectively.
In summary, grape seed proanthocyanidins are degraded by sodium hydroxide to obtain oligomeric proanthocyanidins with strong antioxidant
activity, which provides a theoretical basis for the development and utilization of polymeric proanthocyanidins in grape seeds, which is a
byproduct of winemaking, and has certain practical application value and significance.
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F5 A B C  CFHARSAE
1 4 30 60 2.34
2 6 30 70 343
3 4 20 70 3.15
4 4 40 70 3.36
5 4 30 60 2.31
6 6 30 50 3.15
7 4 30 60 229
8 4 20 50 2.99
9 4 30 60 2.35
10 6 40 60 2.58
11 2 30 70 3.61
12 6 20 60 2.72
13 2 40 60 3.04
14 4 40 50 2.83
15 2 20 60 2.87
16 4 30 60 229
17 2 30 50 3.54
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C-4 3R E 0.140 1 0.140 53.11  0.0002 ok
AB 0.024 1 0.024 944  0.0180 *
AC 0.011 1 0.011 433 0.0760 N
BC 0.034 1 0.034 13.44  0.0080 H
A? 0.740 1 0.740  289.33  <0.0001 o
B’ 0.020 1 0.020 770 0.0275 *
c? 2.050 1 2050  806.40 <0.0001 o
KRE 0.018 7 2.546x107
AR 0.015 3 4.900x10° 628  0.0540 N
shig £ 3.120x107 4 7.800x10™
B Fa 3.400 16

Er MEATERMEBE, p00]; *ATERDE, p<0.05; NATERRLE, p>0.05.

DA 2.2 BRI RIS RO IRE, A SN
BAArATn, A SEALENIRE 4%, ACFRITE] 30 min, 4b
R 60 'C, R4 Box-Behnken JRFE, ML A (H&
AR EE ) B (AEERR ] C CREFRIRE) A EACE,
JFAET 2= PR A BN NAE, TR
Wik 3 iR

R =R =PRI T, T e SR
G, 33 17 A5, Wk 4 77,

M. Design-Expert.V 8.0.6.1 371 8 [ £ 7t [A] 5
UGS, 1SRRI R AR T BB I SR NP
MRIGHPFREES AL By C =SANERZIAIRK K
Z T[RRI

Y=2.32-0.15A-0.010B+0.13C-0.078 AB+0.053AC
+0.093BC+0.42A%+0.068B%+0.70C>,

EY HRHREE, A A ABAANIRE . B AL
C ARIRE.,

T PG A 7 FR R — R IR EOR /NN,
ALK R R A k. O RE RS0, X & kT
JEAET 2= PR A B R R S A R,
YOOI, ) A ERRT ] .

232 ©ARER G E AT R R E AT

[ RECREE 1 P FAEREOR, R4
BT Z 50 WE 5, R™=0.9948, KIEHE RH
R*14=0.9880, 1t FHZA% R ] el Hh S ik o SR SR AE TS
(IR AR AR S AR B . ARSI (R ALK R IE 2

114

ERIR R, HAESE, BABMIREE (p<0.0D),
KITTREANRISIN G LG, RWIIAEE (p>0.05),
FIN A AR = SR AT 2% [l AR P T A
FEma R EE R, IR AT . teAh, [EIAREA AL
C. BC. A’. C° Xt JE 167 & PR MR B i A 5 3
(p<0.01), AB. B* Xt BRI 5.3 (p<0.05),
B. AC NAEZE (p>0.05).
233 BEeG B T
FREXFACE =R SRR LA 7. 8
i Design-Expert.V 8.0.6.1 SRR %R &R 8] A2 |
VERIXTIRAET =13 3R & B E IR 55, JE2x
Wi J%7 T ] 5 8 vy 2 P o g 15 T 5 AT 2 0 i JR%2 A 1)
ST DL I8 I e S p T R A SRAR I, T A RBE L,
2 BHAZ EAT FH B 7 DR 2 0T e S8 1) S e 2%, W 947
AR A, 2 E Sl P22, 252k
BT 5 AR PE AN TR S L ] 25 ELAE 80 (1) 5 55, 2k
HEBTAREMETE, R R AR T, &
2GR i LR B, T EAR RS A B P
N 7a~c s, Hb 7o BIEH &, FKIHESR
A BN A FEE R Ak LI B2 X PR A DR 3R K 28 ELAE FH A R A E
HR PHRGEREWERE, TE 7a fl 7c FEH
Bergz, YIRS 8] 5 SR E | AP A) 5
A PRI FEE P S IR 3R (1028 HAE 35855 &l 7d~F By
N, 3INEEMEEIYIAMETE, R 3 ARRIEIE
EZHAER



MR EmRHY Modern Food Science and Technology 2021, Vol.37, No.9

a3 f 70
3.6
34
32 @) 65
% 3.0 ~
B 2.8 i
5 2'2 ';!; 60
2.
22 =
&)

20 25 30 35 40
B:AbEEET (8] / min
B 7 SEMNHRE. LIBFE), AEREEZ EIERN =4
EEMNESZKE
Fig.7 Three-dimensional response surface plot and contour plot
of the interaction of lye concentration, treatment time, and
treatment temperature
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Table 6 Proanthocyanidins retention time and standard curve
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