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Optimization of ultrasonic extraction process for polysaccharides from
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Abstract: Based on the experimental results of single factors [ultrasonic time, ultrasonic temperature,
solid-liquid ratio (g : mL, the same below), extraction times, particle size] in ultrasonic assisted water
extraction of polysaccharides from Radix Hedysari, response surface method was used to optimize the
extraction process of Radix Hedysari polysaccharides using ultrasonic time, ultrasonic temperature and
solid-liquid ratio as variables. The scavenging capabilities of Radix Hedysari polysaccharides on
2,2'-diazo-di(3-ethylbenzothiazole-6-sulfonic acid)diamine salts free radicals (ABTS's), 1,1-diphenyl-2-
trinitrophenylhydrazine radicals (DPPHe), superoxide anion free radicals (*O;) and *OH, as well as the
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inhibition on tyrosinase monophenolase and hygroscopic as well as moisturizing properties were

investigated. The results showed that under the optimal conditions of ultrasonic power 99 W, ultrasonic time

43 min, ultrasonic temperature 70 °C, solid-liquid ratio 1 : 21, extraction times 3 times, the extraction yield

of polysaccharides was 23.90%. The scavenging rate of ABTS"* by Radix Hedysari polysaccharides with a

mass concentration of 1.00 g/L was 89.67%, and the half inhibitory concentration (ICsy) was 0.40 g/L. The

inhibitory rate of Radix Hedysari polysaccharides with a mass concentration of 10.00 g/L on tyrosinase

monophenolase was 54.14%, and the ICsy was 8.06 g/L. Within 12 h, in an environment with a relative

humidity of 43%, the moisture absorption rate of Radix Hedysari polysaccharides (the percentage of the

total mass of Radix Hedysari polysaccharides after water absorption to the mass of polysaccharides before

water absorption) was 101.01%, and the moisture retention rate of Radix Hedysari polysaccharides reached

99.87% at a mass concentration of 10 g/L.

Key words. Radix Hedysari; polysaccharides; extraction; response surface methodology; antioxidation;

whitening; moisture absorption and moisturizing; modernnization technology of Chinese medicines
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Table 1 Response surface experimental design and results
TN SEPrE
2 4 3 c IR mpsmE, Rt Y%
°C min (g :mL)
1 -1 -1 0 60 30 1:20 2191
2 1 -1 0 80 30 1:20 20.80
3 -1 1 0 60 50 1:20 24.21
4 1 1 0 80 50 1:20 22.31
5 -1 0 -1 60 40 1:15 23.76
6 1 0 -1 80 40 1:15 24.07
7 -1 0 1 60 40 1:25 23.23
8 1 0 1 80 40 1:25 19.42
9 0 -1 -1 70 30 1:15 2431
10 0 1 -1 70 50 1:15 21.32
1 0 -1 1 70 30 1:25 19.42
12 0 1 1 70 50 1:25 23.60
3 0 0 O 70 40 1:20 23.94
4 0 0 O 70 40 1:20 24.06
15 0 0 O 70 40 1:20 24.07
16 0 0 O 70 40 1:20 24.44
17 0 0 O 70 40 1:20 24.72

x2 TESNER

Table 2 Analysis of variance results

RI O CFM AmE ¥y FE P RENE
B 46.27 9 5.14 16.83  0.0006  ***
A 5.32 1 5.32 1741 0.0042  ***
B 3.14 1 3.14 1027 0.0150  **
c 7.60 1 7.60 2489  0.0016  *x*
AB 0.15 1 0.15 0.51  0.5002 *
AC 425 1 425 13.93  0.0073  ***
BC 12.85 1 12.85 42,08  0.0003  Fxx
A 2.32 1 2.32 759 0.0283 o
B 6.05 1 6.05 19.81  0.0030  *x*
¢ 3.29 1 3.29 1078 0.0134  **
B 2% 2.14 7 0.31
JANT 1.71 3 0.57 531  0.0704 *
iRz 043 4 0.11
BARE 4840 16

T o RIRERMEE (P<001) ; *FREFBE
(0.01<P<0.05) ; *FRRERARE (P>0.05) .
223 &S

& 2 4% H Design-Expert 12.0 3443 Mr 22 il 15
B A ] PR 2R 2 18] e )7 1o ity oo ] A e 2 ek
L e 17 T Y TR P %) G W R 5 5 v e TR R R 4
NGEE SOFANCE S £ & Aii) A I
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Fig. 2 Response surfaces of effect extraction parameters on
extraction rate of Radix Hedysari polysaccharides
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FHEBCR R AKIK N . BC>AC>AB, %N E X4
AL Z BRI RKIR A . C>4>B.

55 R0 T R AR T2 A S B
70.71 °C . #FEHFE] 43.43 min. BHE L 1 : 20.87,
FEMLA M T AL 2 B OR A 24.15%,

224 ZITELEE

R T BUESE IS AT R, A A SE PR R TR
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‘Ts@ﬁ%*%%ﬂ,ﬁﬁgﬁhﬁi\%ﬁ
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Table 3 Method comparasion of extraction of polysaccharides from Radix Hedysari
TER HEHT AR Y ﬁ%% 2% ik
W J7 T 9% IR AR EETT L PRBURE 80 °C. 4RHUATE 180 min. $EH 4 K. BH&LL 1 : 17, 7.70  [27]
BT 75% (IRFRA340)
ZUGE A AT B if FH 42 280 mg | B 1E] 90 min BHE LL 10 21 $2HUAHE] 180 min 9.58  [28]
— TR P g vk BB L 12 250, R 2 k. $EEUETE] 20 min 8.98  [29]
— SIS BHAEE 12250, $RHR 2 k. $EECEE] 120 min 4.19 [29]
IEAZ St vk AR AR 1 1 WM 60 min, B pH=5. @ Z= 105w 1401 [30]
W 7 T 35 MEFE R BK BRI KL 45 L A E) 43 min, BFIREE 70 °C. BB 1 : 21 2390 A
T —" SCERRIE K.
R 3 WTLIAEN, 53X TZME, A3n T 23 WmELFEHESH
LA ERE T AR HERECE E 3 RLE BT 4 Bl [ B S0 BRI
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./ /
3
80 /// 80 —
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