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Maxim and its antioxidant and rheological characteristics
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Abstract : Taking the yield of polysaccharides as the index,the extraction process of polysaccharides from fruits of Ribes steno-
carpum Maxim (RPs) were optimized by single factor test and response surface test. The results showed that the maximum
yield of polysaccharides was obtained under optimal extraction conditions of 40 °C extraction temperature,30 min extraction
time , with solid-liquid ratio of 1: 30 g/mL,under these conditions,the content of polysaccharides were 115.32 mg/g; Rheolog-
ical properties research showed that the RPs belonged to a non-Newtonian fluid, exhibited shear thinning, when the mass con-
centration of polysaccharides was 1.0% ,RPs showed the same rheological properties as 0. 1% sodium carboxymethyl cellu-
lose solution,and the over-acid and over-alkali environment would not change its rheology characteristics ; Antioxidant test re-
sults showed that the RPs had potential antioxidant capacity. The scavenging capacity of DPPH free radicals was lower than
that of ascorbic acid,and the scavenging capacity of hydroxyl free radicals was significantly higher than that of ascorbic acid.
The results of this study are expected to provide a theoretical basis for the development and utilization of RPs in the food
field.

Key words : polysaccharides ; response surface test ; antioxidant ; rheology

PERAHE T (Ribes stenocarpum Maxim ,RSM) J& LI ZRAKK TR s lia v, 0 Dt 7 T L ) —
JRHFRIE T IR A, 2R TR 2 800 m LURAY  FORATEAR ., 7 [ 200 A0 T U1 HOR B
HFAEH . R4 160 B, b =47 59 Fift 30 42

WCR 2001026 B :2020-12.24 B ALTFHEREA 11 R0 L ANASFR ) (BRARE) h

SRR I RIS (016-70938Q) RIS ST e L L ol :
U AL R T e 1 I on7zz. P T IRBLILEAT AR LTS U B k2
07) R, IFREMCS A Pl KA o, 5 B A A L LD A A VD

* W E1EH Tel :86-018997154219 ; E-mail ; yeying08211983@ 163. com



Vol. 33

e S R IR T R L 2B U TS RNA AL e Pk 199

RS W AR 5T AT R I B AR LR — R IR M 2R = AR
KRS KE TR P S SRR C, M
M oW WS R A YIS TR B, A 2R A )
P, UNE Y A 3R HLR P AL e
7 S R I AT A AR R
i R AP S R G B R 8
PR 5635 98 IR S5 R RUR:

WFFE 2, ML U8 22 0 B A 0 o 1 S K T
B AR SE VE T DA AR B A S iR S fe
HHA R T rERe, B3z 69 R T2
Trh o (Rl AR IR 205 B 2 Fh R A YT
PE, Pt E A BUR PO EE DU BRI , 3RS ALK
PapE S A R R R A A EE 25 Tl B
RN AT R, FiH X AE T RIEEE,
ERE R B AR S L M o e R 25 B 1 SR 52
WS E B AE W 0, R LA O AT SR I
AHOCHGE o A 5T R 5 16 S M P SRS e SR 58 R
T, SR FH R 75 8 B B B , 1R v B R 2R 3 A ) 7
TR S 90 R B SR 23S JHE - SR S 2B BT 20 R A A T
Ak, HA R IR (R JT PR B JEORER 3 i A
RREAA A RIS 42 B 1) B S 45 B 1 L 5
2RI IRIMIT AL I PR SO AR R T LT, B AE
B S SR S I R R R R SR S T R
BT, i — 24 RO A% B 7 0 it 58 > v 1)
RS AE AN E
1 #HRE5FZ*

1.1 #R5iRF

PERZ BT CRIM A F i EBIERE 2 ) s Brdkim
1% . DPPH 57 ( Fg 5t 248 Je VR A BR A H] ) ;
ABTS 350 (ALl R A2 B A BR A | ) 5 D101 K
FLIZ B NG (AR ib T A BRA R ) 5 JoK 21 5805
IE T EEAEN R LR RBR IR R A Y A BT
afi,

1.2 ((FB5iE%E

HH-4S 00 A8 R 7K 1 5 (VLIRS 430 T A BRAY
AT ) $SB-3200DT 8 75 5 BEAIL (778 2 4E
WIRHE A A BR AR s HI4A 55 b 18 3 223k 0 14
FEEF (WHEAYL AR ) s KC-130 /ALK AL (b 5 I 7]
MR R A FRAT]) s UV -2 600 540AT WL 73565
JETE (B H A A A PR A ) 5 e P XU MR 4
(_EgE—fER A PR A F] ) 5 GS55-9 ¥ R T AL
(EEHARRA ) ;&3 ETT CP 5000 i 284 ()N
KEFRHIARAF) .

1.3 REHE
1.3.1 HRFETRE SO

PERFHE TR TRy fE 1 60 H Ui , 22 BRokF
KL, MERRRRI— & B A9 SR, $RRB L 1210 A
95% ) LW E IR . AR DTVE S 7E 55 C At
FEh T8 METRARIRCT B S A PR 2 TR S0k
KRR 1:30 ¢/mL, J& B 40 °C, B} [E] 30 min,
MRS TSRS AT R DRI, R IR
J5 B Z2 W DR M A 22 IR AR AR = 0 2 —  FR IR FR T
3t TINA Sevege 17 #EATBR 8 FAL B, B 42 1A
e, HEITCE FHT . ] D101 AL B4 i X
I U ) 2 R W AT IO 6, K B8 €0 ) Y R e 4
ZIFER =002 — A 4 R TRTE K £ B
ZHHUUNE . 764 CUKAE h i & 1, XU #EAT
23V UR TR RIS D SR 2R B 1 2R SR 2 M S ) (R
stenocarpum polysaccharides,RPs) ,
1.3.2 BRFETRE SR EGITH

S2 SCHRT SR P 93~ 7 18 12k 42 1 2 0 WA
HEMIZR . DAWROG AR v 55 4 20 0 s oA i TR EE o ( g/
mL) FEAT 2V 10105, 45 )9 J7 #: y = 0. 057 24 -
0. 112,R* =0.999 , JFAR Y b o (1 e 1155 B i v 22 M
WS A AOT R 2RI

) CxVxn
% k1T i = =
SPIE (mg/g) = = 000

K C PR LA 115 HE i 2R B (g
mL) ; VA ZHERARF (mL) sn R BEATEG m ik
R R ARTTR(g) -

1.3.3 BRFETRESHERR I
1.3.3.1 PRAZEEE IR 2R ORI =i

HERRAFRE 1.0 g BRIRZSHE RSk R, LLE A
B HOK IR PRI R R A5 B SR S 2 WA TP,
A H)F R 300 W [ 2 HoAth P 28 K AH K-, DA
BIRZR RS W4 U 78 4845 b, W90 H B
T (B ] R LR pe SR A5 E S 52 2 R U 1Y
oM TS P Z KA - SR ERT ] 120 30,40 .50
60 min; BH H:1:10 1: 20 .1: 30 1:40 .1: 50 g/mL,
FEBUEE 130 .40 50 60,70 C.,
1.3.3.2  BRALZSHE SRS 2 MR e 17 T X6

FERL R ZA IR 25 R 0 St b, DUBR SRR 721
S22 WESRIBUE E NAE (Y) |, DURIBGR B (A) (R
FE (B) FEBCERE L () ik g 2, FIH] Design-
Expert 7. 0. 0 1511 = A & = 7K ¥ Box-Behnken
M 7 TR, IR 70T . INEARER LR 1,




200 KIRF=YIBE R 5T K

Vol. 33

®1 ERKFR

Table 1  Fctors and levels
KT A FRIRR B 42 I [a] CERE L
Lovel Extraction Extraction Solid-liquid
eve temperature ( °C ) time ( min ) ratio( g/mL)
-1 30 20 1:20
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1 50 40 1:40
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Fig. 1  Effect of material-liquid ratio on the

content of polysaccharides in R. stenocarpum
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Fig. 3  Effect of extraction temperature on the

content of polysaccharides in R. stenocarpum
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Table 2 The table of response surface test result
75 A B C $EHEE
No. Extracting amount( mg/g)
1 40 20 20 90. 16
2 30 30 20 86. 25
3 30 40 30 79. 46
4 50 30 40 92.02
5 30 30 40 85.10
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2:5% 2 ( Continued Tab. 2)

B N 5 c Bt
No. Extracting amount( mg/g)
6 40 30 30 113.42
7 40 40 20 87.12
8 40 30 30 114. 96
9 40 30 30 114.32
10 40 20 40 88.12
11 40 30 30 115.01
12 40 30 30 115. 45
13 50 40 30 81.92
14 30 20 30 73. 60
15 40 40 40 92. 88
16 50 20 30 87.12
17 50 30 20 95.77

P22 3 T, LABR SR 2 3 7 SR S0 o R i Ry
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Table 3 ANOVA results

5 22K 7 A A Bz ¥ F 1l P{H B
Source Sum of squares df Mean square F value P value Significance
7 Model 3 171.40 9 352.38 206. 15 < 0.000 1
A 131.38 1 131.38 76. 86 < 0.000 1 o
B 0.71 1 0.71 0.42 0.538 7
[ 0.17 1 0.17 0.10 0.760 9
AB 30. 58 1 30. 58 17. 89 0.003 9 £
AC 1.69 1 1.69 0.99 0.3532
BC 15.17 1 15.17 8.88 0.020 5 *
A? 1 208. 95 1 1 208.95 707.28 < 0.000 1 *r
B 1 240. 18 1 1 240. 18 725.55 < 0.000 1 o
c? 262.93 1 262.93 153. 82 < 0.000 1 o
%% 2% Residual 11.97 7 1.71
Je Uk Lack of fit 9.48 3 .16 5.08 0.075 1
4l 2% Pure error 2.49 4 0.62
22 Cor total 3 183.37 16

H:**P<0.01;"P<0.05,
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AP 4, P 4 TN, O 7 T2 AL
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Fig. 4 Effect of the interaction of various factors on the polysaccharides content of R. stenocarpum
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Table 4  Fitting parameters for the power law model
Polysaccharide k n R*
concentration( W/ V)
0.1% 2.969 2 0.472 0.950 8
0.5% 2.896 0.505 5 0.970 5
1.0% 2.850 1 0. 543 0.949 1
0.1% CMC-Na 2.949 3 0.505 9 0.963 3
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Fig. 5 Shear rate dependence of apparent viscosity (a) and stress (b) of RPs
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Fig. 6  Effect of shear temperature on

the apparent viscosity of RPs
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Table 5  Fitting parameters for the power law model

ZWEE pH
pH of polysaccharide k n R?
solution
3 2.8754 0.5189 0.977 8
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Fig. 7  Effect of pH on the apparent viscosity of RPs
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Fig.9 Determination of hydroxyl radical scavenging ability
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