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Abstract: The extraction process for green radish polysaccharide (GRP) was optimized to improve the extraction
yield of GRP by varying the enzyme activity, enzymatic hydrolysis time and temperature, and solid-solvent ratio in single-
factor experiments using response surface methodology. The optimal GRP extraction process involved an enzyme activity of 285 Ul/g,
an enzymatic hydrolysis temperature of 48 ‘C , an enzymatic hydrolysis time of 59 min, and a solid-solvent ratio of 1:21.
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The average yield of GRP extracted using this process was 5.34%. GRP was composed primarily of ten monosaccharides

with a molar ratio of mannose:ribose:rhamnose:glucuronic acid:galacturonic acid:glucose:galactose:xylose:arabinose:fuc

0se=0.827:0.365:1.216:1.519:2.853:66.215:17.425:0.295:8.713:0.574. Additionally, GRP presented excellent antioxidant

capacity, and its scavenging rates for 2,2'-azino-bis (3-ethylbenzothiazoline-6-sulfonate) radical, hydroxyl radical, and

1,1-diphenyl-2-trinitrophenylhydrazine radical were 91.14%, 85.31%, and 62.73%, respectively, with half-maximal inhibitory

concentrations of 10.78, 8.42, and 17.40 mg/mL, respectively. The optimal GRP extraction process, monosaccharide

composition and structure of GPR, and excellent antioxidant activity of GPR were determined, providing a reference for

further research on the physiological activity of GRP and development of relevant health food.
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Table 1 Factors and levels of test design

*
KF¥ AmEEH BEMBA CEMENE Dibak
/(U/g) /C /min (g/mL)
-1 100 30 40 1:10
0 300 50 60 1:20
1 500 70 80 1:30
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H 7 TOSOH (TSK % # ) 7/ # TSKgel GMPWXL
KA il 4T BEFERS: S21E Rheodyne77251 F-3)
NIERBERERS CEREIL 20 ul) ;. TAESE : HW-2000
GPC i T {E %fi; i 30 /H: 0.1 N NaNO;+0.06%
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(50 pg/mL), FERAREL 0.25 mL SHEERFE E 5 mL iR
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i) 5 Bl i L P 50 C, BHREE 1:10, B 75
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Table 2 Box-Behnken experimental design and results
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Table 3 The table of variance analysis
7 E F7  aw N BF
¥
e g HF FMm PR ]

A 241268 14 17233 261.05 <0.0001 **
A-BEEH 2244 1 2244 3399 <0.0001 **

AB%E /) BEEfER CBEfRET D& Y GRP 23

BE U R/C Mmin (gml)  1EE%
1 -1 0 -1 0 428
2 -1 0 0 1 431
3 0 0 -1 1 4.63
4 0 0 0 0 5.41
5 0 0 0 0 5.44
6 0 0 0 0 5.43
7 -1 1 0 0 2.65
8 0 -1 1 0 3.49
9 0 0 -1 -1 435
10 0 -1 0 -1 3.52
11 -1 0 1 0 4.03
12 0 0 1 1 455
13 1 -1 0 0 3.02
14 0 -1 -1 0 3.58
15 0 -1 0 1 3.44
16 1 1 0 0 231
17 -1 0 0 -1 4.19
18 0 1 -1 0 2.77
19 1 0 -1 0 3.98
20 0 1 0 1 2.86
21 0 0 1 -1 423
2 1 0 0 1 4.02
23 1 0 0 -1 3.94
24 0 1 0 -1 2.73
25 0 0 0 0 5.8
26 0 1 1 0 2.61
27 -l -1 0 0 3.30
28 1 0 1 0 3.85
29 0 0 0 0 5.43

Bf%ﬁ% 163.39 1 16339 2475 <0.0001 **
‘/m}f{

2
C_ﬁ%ﬁ? 5.77 1 5.77 8.74 0.010 4 *
iagal
D-#H&r  5.98 1 5.98 9.06 0.0094  *

AB 0.065 1 0.065 0.0985 0.7583
03136 0475 05019

AD 00256 1 0.0256 0.0388 0.8467

BC 0.126 1 0.126  0.1909 0.668 8

BD 1.17 1 1.17 1.77 0.205

CD 0.0552 1 0.0552 0.0837 0.776 6

A? 441.43 1 44143 668.67 <0.0001 **

AC 03136 1

B2 20444 1 20444 309677 <0.0001 **
c? 17226 1 17226  260.93 <0.0001 **
D2 13932 1 139.32  211.04 <0.0001 **
%73 924 14 0.6602

FEDE 744 10 0.7441  1.65
Yhig £ 1.8 4
A 242192 28

0.3322
0.450 4
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E: R ERRFE (P<0.05); ** ZF3MEF (P<0.001).
224 FHEAT GRPIRIR 47w
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EEA 1:10~1:30 Cg/mL), [# € BEFiE 1 54724 300 Ulg,
FERIR LLXT GRP $EHU52m . BB LA 1:10~1:15
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fEZHENT A E A BRI S, ks T B =
WRE, fEEGANRE SR AN AL, AT A T 22 BE 32 HL
. FLGEEZMBEERFERE, RERREEN 1:15.

2.3 % BLE R I & R AT
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mi B e et S 4 R WAk 2, T E i I
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MAE I ENE T FE N . Y=54.00-1.37A-3.69B-0.693 3C
-0.705 8D-0.127 5AB+0.28 AC-0.08AD-0.177 5BC




R ERBHX

Modern Food Science and Technology

2025, Vol.41, No.3
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