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[ Abstract ] Objective: To establish a method to determine the total polysaccharides content in Hedysari
Radix and Astragali Radix from different areas of Gansu province, compare their contents of total polysaccharides
from different habitats, and explore the effect of different growth years (1, 2 years) on the total polysaccharides
content. Method: Total polysaccharides of Hedysari Radix and Astragali Radix from different areas of Gansu
province were determined by using the phenol sulfuric acid method at 490 nm, with glucose as reference substance.
Result: A good linear relationship of glucose was achieved within the range of 16.5-165 pg (r=0.999 9), the
average recoveries of Hedysari Radix and Astragali Radix were 97.43% (RSD 2.1% , n =6) and 100. 33% (RSD
2.3% , n =6) .For one-year-old plant, the average content of total polysaccharides in Hedysari Radix from
Dangchang, Wudu, Longxi and Gansu were 11.45% , 5.96% , 10.97% and 9.35% , respectively. The average

contents of total polysaccharides in Astragali Radix from Dangchang, Wudu, Longxi and and Gansu were 3. 69% ,
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1.93% , 7.06% and 4.02% , respectively. For two-year-old plant, the average contents of total polysaccharides in
Hedysari Radix from Dangchang, Wudu, Longxi and Gansu were 6.28% , 5.82% , 6.69% and 6.23% ,
respectively. The average contents of total polysaccharides in Astragali Radix from Dangchang, Wudu, Longxi and
Gansu were 7.91% , 8.03% , 7.12% and 7.73% , respectively. Conclusion: The method is simple, accurate
and reproducible, and can be used for the determination of total polysaccharides in Hedysari Radix and Astragali
Radix. There was significant differences in varieties and years between the content of total polysaccharides in
Hedysari Radix and Astragali Radix from 5 counties and 1 city in Gansu province (P <0.01). According to the
analysis of the content of total polysaccharides, Hedysari Radix was not suitable to substitute Astragali Radix. The
total polysaccharide content of one-year-old Hedysari Radix was higher than that of Astragali Radix, and the result
of two-year-old plants was lower than that of Astragali Radix. Hedysari Radix in Dangchang is better, and the one-

year-old Hedysari Radix is the best. One-year-old Astragali Radix in Longxi, Minxian is better, and two-year-old

Astragali Radix in Wudu is better.
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Twenty-eight batches of Astragali Radix, Hedysari Radix
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Table 1

variety and origin of 5 counties and 1 cities in Gansu province

No. i B
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S2 FLE K % £ AR 2 U B A 1 LR IR T
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2 #HEEER
2.1 XFRESVE WA IROR 2T R IS R
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2.2 LSS RH A AL R B R oLk
(50 H) 2y 1.25 g NE%FRaa , & B b b, R 2 m
AJK 25 mL, BRE i E,100 C B HEE 1.5 h, il
S, PR E AR, DhKRR SR IR I T A, B0 R
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Sy W% 2 R FE 90 °C il 100 °C #EAT X 1 o HUAL B
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J5 AR BUZE R, % 90 °C AT 100 °C 45 IR BE % 22 4
(& s 25 R AR S

SRS R 4T B B AR UR B AE 100 C B
HEAE 90 C B $2 B 2 B & &t 43 il $2 55 31.44% A
30.22% ,Jr AR B EE 52 R 100 °C L 41 8 35 FE i Ak
BT MG A R 1,25 g, Ak 25 mL, 100 °C [1]
TLEEHC 1.5 h 42 H0 1R,
2.3.2  RUANER Ty kv Al Ak 2 80 i
2.3.2.1 FEEVUREMIRE MR (L 50 H
i) 29 1.25 g G AR E, B 100 mL B CEE T, G
BERNAIK 25 mL, FRE i f, 100 C R HHC 1.5 h,
WOV, FERR E TR, FH 28 0 K 0 2k 1 R AT
TR SR 3 4 1 mL B T, g
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R2 AKSHERNIZEXZRKEON
Table 2 Hedysari Radix polysaccharides extract orthogonal experiment results
No. AR /g mL ! B {2 HUiwf &) /h (07318 7274 D HUR S/ C LA R 5 B %
1 1:10 0.5 1 70 1. 80
2 1:10 1.0 2 80 2.83
3 1:10 1.5 3 90 5.51
4 1:20 0.5 2 90 4.04
5 1:20 1.0 3 70 2.20
6 1:20 1.5 1 80 2.27
7 1:40 0.5 3 80 2.76
8 1:40 1.0 1 90 4.21
9 1:40 1.5 2 70 1.88

®3 ERSHERNIZEXKBONW

Table 3 Astragali Radix polysaccharides extract orthogonal experiment results

No. A BHE /g mL ! B $E I ] /h C R HUE/ D B B B2/ C 2 5 ek 2 B %
1 1:10 0.5 1 70 0.55

2 1:10 1.0 2 80 1.17

3 1:10 1.5 3 90 1.37

4 1:20 0.5 2 90 1.24

5 1:20 1.0 3 70 0.36

6 1:20 1.5 1 80 0.59

7 1:40 0.5 3 80 1.38

8 1:40 1.0 1 90 0.88

9 1:40 1.5 2 70 0.85

x4 AR BESBERIZEXREHTESR

Table 4 Hedysari Radix and Astragali Radix polysaccharide extraction orthogonal experimental results of variance analysis

5 S ok IR SS MS F P
AN A 0. 493 0.246 5 2.594 7
c 0. 886 2 0.443 1 4.664 2
D 11.202 8 5.601 4 58.962 1 <0.05
R 2 0.190 0 0.095 0
g A 0.184 1 0.092 1 1.909 8
C 0.305 4 0.1527 3.168 0
D 0.557 8 0.278 9 5.786 3
w2 0.096 4 0.048 2
W AMESR2, Fuo(2,2)=99.0,F, s(2,2) =19.0,F, ,(2,2) =9.0,

A1,E0HE . WER 6. ZERIRW BE A B U A S Ko
T, 156 22 0 B e 2 W 5 B R 2 B e EE LR
BN 70% ,80% B}, JE A — 20, BEUT IR L B0l

90% I, 5 5 W A7 1G5 7% 8 B DA AR B v
T e 8 PR 2 ), B S 4 20 TR0 2 ) 5 B T A

DLARR - BoE ol 80%
. 80 -
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x5 REUGERE 90,100 CX S HERE S BN
Table 5 Extraction temperature 90 °C and 100 °C for influence of

content of polysaccharide %
fh A PR/ C 2 M B 43 5 Rl
FAN: 90 9.16 131.44
100 12.04
R 90 2.78 130.22
100 3.62

®6 BRARENAR ERTSHESHERESHNIZM

Table 6 Sank alcohol concentration on influence of content of

polysaccharide %
BV JE /% AN WK
70 7.68 3.28
80 9.50 3.74
90 12.6 4.82

x7T ERRERXEMAK ERFSHERAENZN
Table 7 Inspection of alcohol sink after washing times of Hedysari

Radix and Astragali Radix

(R 31 RN FAN:S i
1 0.610 0. 494
2 0. 607 0. 496
3 0. 603 0. 493

I8, SR A =B R 1 0k, A3t 3 A A X T 2 R
490 nm b A 5 KM, AR S 56 0 A5 2 [R) A B9 45
HOHG RE 7E 490 nm ZEAT AR

2.3.3.2 AEBARSBELE KBRS EOT
TR AE i 22 B 5 0 S AT — JE R WL, A S X R Iy
PRBRON ROt AT T e, 25 2R L3R 8. AR W, R
4% KW, AL WO N BOR(E . Uil
SR SN VA KT

x8 FBMERAIBMNIKE BERPSHERELEHZN

Table 8 Survey of phenol concentration of Hedysari Radix and

Astragali Radix

H AR A % a O
4 0. 626 0. 505
5 0. 630 0.481
6 0. 607 0. 500

AR S B0 45 R, 0 A o S 40 7 0 D R i
PELA AW 0.5 ~2 mL, & 10 mL B P, ks 2=
2 mL,in 4% FK B W 1 mL R S mL, B2,
23l CE 20 min fFI A, T 490 nm LI E O

2.3.4 IkHHEE
2.3.4.1 ZLMECRFEZE KB PR U %90 X IR
16. 50 mg'® 100 mL &, il 7K % i O 76 B 2 Z1
BE L PEAT . REEEIRE0.1,0.2,0.4,0.6,0.8,1.0 mL
E10 mLAE I A, Ik A & 2 mL, fil 4% 7 8 % T
I mLE VB ER 5 mL, 5], E R CE 20 min 5 F
490 nm b I 7 W S B, LA 2 B IO d o) BRCk B A
B, WO BE AR AR, 2 il An et 2k, o H 5 [l 5 A
ZERRY, M A HETE 16.5 ~ 165 pg, HIIH 7 #
Y =0.006 71X +0.011 08(r=0.999 9) ,
2.3.4.2 FEMs R RO 20 A SN TR
)5 10,20,30,45,60,90,120,180,240,300 min, $i
2.3.3 T EIE A5 R R, K 5 W E300 min
WIEAEE .
2.3.4.3 RSB EIAL RSB OB E U ROA W,
TE T 72 B 25 R, B 6 IR, 15 3] RSD <2% .
2.3.4.4 EEMIKE  WUFEHERE S 6 Oy, 7E T
pred ORI b 3 S S | D N - A N L L S A
4 RSD 405K 2. 7% ,2.9% , i B J7 1 8 & Pk
=5
2.3.4.5 [l O 2 WOBCHE 3 R (4L
K 0.5 mL, % 1 mL), & 10 mL &, 53 5 %
TIN5 4 WX R V5 T (0. 05 g+ L") 1,0.8 mL, Jiil
JKANEE 2 mL, il 4% ZRI W 1 mL SRR R 5 mL,
WAL, ZRACE 20 min J5 F 490 nm 4kl € W %
JE AR 2R b i3 s pE o I R R TG K A 2
(5 5 (mg) |, TH 5 OR 25 P B iR a g £
Wk 97.43% ,RSD 2. 1% ; # £ Z 5 100. 33% ,
RSD 2.3% , M ik 5. 45 LK 9,
2.3.4.6 RS A RN E RS i BRI R R R
0.5 ~2 mL, % 10 mL &), /K42 2 mL, il 4%
KB 1 mL R BLR 5 mL, RS, EiRE
20 min/5 F 490 nm b 5 WO BRI Hh 28 1 e
HR RS I R R TG KO A B R . THEE RIAR
B I 25 R L 10,
3 iFig
3.1 FEMERTAN BT A S i 1 58
PRI HA 5 B 1T XA EE 3 2Rk 32 i
UURT AL BRI vk AT AL 0 T 240 1 R A 2
S A T T VA M I MR R 0.8,1.0 g, K
16,20 mL,100 C [al 428 1.5 h, 4280 1 k.
3.2 gEER MNERIOWH,HFITESHKER
ZMERSERFERAFEFRY LR, VFELER
Z W2 R oy H0(9.35% ) B (4. 02% ) 117 2.3
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FR9 ARMEKEZEEIENTEMERRER
Table 9 Hedysari Radix and Astragali Radix recovery test
i A FRFE L/ mg FE ittt /mg JinA H/mg W5 it/ mg [l 2/ % -y R/ % RSD/%
AN 0.482 4 0.046 6 0.050 0 0.094 2 95.20 97.43 2.1
0.489 4 0.047 3 0.050 0 0.097 6 100. 60
0.480 9 0.046 5 0.050 0 0.094 3 95.60
0.462 8 0.044 7 0.050 0 0.093 9 98.40
0.482 4 0.046 6 0.050 0 0.095 8 98.40
0.483 2 0.046 7 0.050 0 0.094 9 96.40
B 1.007 6 0.036 4 0.040 0 0.076 6 100.50 100.33 2.3
1.025 0 0.037 0 0.040 0 0.076 3 98.25
0.976 4 0.0353 0.040 0 0.075 4 100.25
0.975 8 0.0353 0.040 0 0.074 8 98.75
0.962 6 0.034 8 0.040 0 0.074 6 99.50
1.004 3 0.036 3 0.040 0 0.078 2 104.75

F10 TEMNEXRSHERESENE
Table 10 Radix Hedysari and Radix Astragali total polysaccharides

determination results %
1R 24k

No.

211 WK -1 4K W ar - ¥
S1 13.27 4.76 8.51 6.94 9.95 -3.01
S2 10. 65 7.49 3.17 7.4 8.98 -1.58
S3 13.96 7.29 6. 67 9.4 5.9 3.5
S4 8.63 5.23 3.4 10. 27 6.23 4.04
S5 12.76 8.21 4.56 5.64 7.61 -1.97
S6 11.51 7.58 3.93 4.29 6.01 -1.72
S7 8.58 8.4 0.18 3. 66 6 -2.34
S8 8.43 7.56 0. 88 5.91 6.3 -0.39
S9 9.85 4.08 5.78 6.5 7.88 -1.38
S10 10. 93 4.08 6. 85 6.7 8.2 -1.5
S11 11.5 4.2 7.31 6.33 7.88 -1.55
S12 14. 09 2.83 11.27 5.78 7. 64 -1.86
S13 10. 25 6.08 4.17 5.63 7.63 -2
S14 10. 14 3.29 6. 86 6.03 9.68 -3.65
S15 14.02 3.42 10.6 6.7 7.43 -0.73
S16 12.8 2. 66 10. 15 6.28 8.35 -2.07
S17 10. 86 2.42 8.45 6.25 7.45 -1.2
S18 10. 08 3.85 6.24 6.57 6.95 -0.38
S19 6.21 1.87 4.34 6.63 13.08 -6.45
S20 5.88 1.89 3.99 6.4 9.53 -3.13
S21 6.16 2.3 3.87 4.89 8. 14 -3.25
S22 8.4 2.94 5.47 6. 15 7.36 -1.21
S23 5.39 2.47 2.92 5.19 5.39 -0.2
S24 6.17 1.78 4.39 6.48 7.5 -1.02
825 5.34 1. 86 3.48 7.18 8.13 -0.95
S26 5.12 1.27 3.86 5.25 9.5 -4.25
S27 5.49 1.03 4.47 5.41 5.48 -0.07
S28 5.4 1.89 3.52 4.63 6.23 -1.6

L VAR LT IC R 2P 1 & 8 B R 52 4R AR AT

.82 .

Kb B 2 a8 (6.23% ) 2 i K
(7.73% )4/5,2 A 4116 8 2 B3 & & 8 1
Ko T2 1 AFAE IR 2 2 4,2 A G Fh 2 0 i
ZEIfTEWN B EEES ., AEZHE HEZ MM
A ARAR R By 1 n & e s AR S SCER [ 15-19 ]
FRAE AR — B, X 0T R 5 20 S Ah L b bR ] S
9 7 1 AF 2 07 R A G

3.3 FERRZES K 10 AR, b A A K AR R i 3
e B 2B SRR 1 AEAER 9. 35% FEAIR
2R 6.23% , FRET 3.12% ; K h B 2
TR EH LM 4.02% FHEE 2 AW
7.73% , EF+T 3.71% . il Ma &, 1 454l
2ARLERE RV IR B S R AL ORI 1
AR A FE S, T R ) T 3E ER ) 2 AR AR AR . AT
1A (9.35%),2 4F (6.23% ) Fl # & 1 4
(4.02% ) ,2 5 (7.73% ) ZHE & 2= 19 4 HEHRE B,
R FEAEAMBEREAMRSE, R T FADE
FE o

3.4 XS MHNEHEE, FHX D2 E
HEFER., 7B MBS X &4 10 MRS, T H
PERCHR T P PE 4 HE R A, 7 M A 8, AT LGS B
PSEEE AT 08,1 AR M E R 2 &
PIREE (L 11.45% %18 3.69% ) > ik #B (41
K 5.96% , 8K 1.93% ) , B [F— s Fpa B MlEs Z
B FF e B F 22 7 (L0 P <0.01, B K P <
0.01) ., fXMNZHES M, WHIE B 1 AR KM
BRI ML T RAE - 20 . PP 1 AR LT 2 M
Byt 47 85 (10.97% ) 1t 28 #E-F- 2 {H (9. 35% ) B
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L HEB (AR 11L.45% ) P21 &I, (UNZ
WEE T, B A S AL B B 1 AR A AT R T
B, BP9 1 4R B 20 a8

(7.06% ) It 28 V- H4MH (4. 02% ) Ayt 1 A%,

A E(3.69% ) ,iAR (1.93% ) 7= i & AR & . AL

V2 i T UG A1 AN SRS O W BYA oy - oY i 214

b el BAa e

2 AL R W R BON H B (6.28% ) >

KA (5.82% ), ¥ KB £ 0B o Hoh )R8

(8.03% ) > E(7.91% ) , HIA — & A B F AT

ZRIPIAFAHEREEZF (DK P=0. 14, HEP=

0.87) , [t 2 4F AR LT F i EE 2 M TE S B AAR 2

[i) 5 1 AH Y, E RS 77 B s A L BETE 2 AE AR

LLIC Z WV 4 o i 3 K0 (6. 69% ) , ¥ 1 22 B F- 24 ot

WA (T7.33% ) 5 28 b 21 'R R 2 T S (E

(6.23% M 7.12% ) A4, UL 2 4F A 20 B 7 Hl 4

BN R b o B T, B R R Nt

WA X AL 20 1,2 4E & B /N (P =

0.728 > 0.05), i & F % (1 4 5.96% ,2 4F

5.82% ) ,iX &z X 4L AR 20 LY R AN

Pevis l 20 1,2 4F & s 2 i/ (P =0.938 >

0.05), iR (1 4E 7.06% ,2 45 7.12% ) , X =&

O X AR 2 S i B R TEH N A0

K2R 2 4RI W& B0, HOR S B 1T

FRLLE AR, L B X R RS HOR S Bl

7 X = B g o T, DA X5 A
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