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Abstract: Objective To compare the weight proportion and active component content of Astragalus mongolicus of different thickness
and diameters with different growth years, so as to provided a theoretical basis for scientific classification of quality grades of Huangqi
(Astragali Radix) decoction pieces. Methods The 46-year old imitating wild A. mongolicus were selected as the research material.
Before measurement, they were divided into three parts according to the diameter: 0.5—0.8 cm (excluding 0.8 cm), 0.8—1.0 cm and>
1.0 cm. The weight proportion and active component content of Astragali Radix decoction pieces of different thickness and diameters
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with different growth years were measured. Results The growth years had a very significant effect on the quality proportion of
Astragali Radix decoction pieces with different thickness and diameters (P < 0.01). The weight proportion of the thickness of 0.5—0.8
cm was the highest in four-year-old Astragali Radix, while the weight proportion of the thickness of more than 1.0 cm was the highest in

six-year-old ones. The content of flavonoids and saponins in Astragali Radix decoction pieces was significantly affected by growth years,

thickness and diameter class and their interaction (P < 0.01). The content of flavonoids was more affected by growth years than
thickness and diameters, and it was the highest in 0.8—1.0 cm thick parts of six-year-old Astragali Radix decoction pieces. The content
of saponins was more affected by thickness and diameters than growth years, and it was the highest in 0.5—0.8 c¢cm thick parts of
five-year-old Astragali Radix decoction pieces. Conclusion Both the growth years and the thickness and diameters will affect the
content of the active components of Astragali Radix. When classifying the quality grades of Astragali Radix decoction pieces, we should

pay special attention to the influence of growth years while taking the thickness and diameters into account.
Key words: Astragali Radix decoction pieces; Astragalus membranaceus (Fisch.) Bge. var. mongholicus (Bge.) Hsiao; growth year;

thickness and diameter class; astragaloside 1\V; component content

R R AR ZE 2250 H AR R BRI 2 AN R S5 2
SREM . TETT b, R IR B B A
N AR A I LA B sz, (Hik N fE5E
g, MREMRZERR T ERR et 2 24,
P EARRIVR T NS, TR EAR /)
TERNIRER . REARF AR HERS MK
FERREUR EARN B RFEM, SRR T
EARAERRAR Y 30 o] BRAH B EARAE R, (EARATT R &
— 5 ? ANFEERRAR R M & BT B ELA)
ARZ DT R R ESEYZ H A A KRR
EEMRAT AR R Y XX RFERI S v 2500 R 1)
BERBREI, N H T2 B M = X
Wt

HRON S RHEYISE R Astragalus membranaceus
(Fisch.) Bge. var. mongholicus (Bge.) Hsiao B/ 3% i
B A. membranaceus (Fisch.) Bge. [t 1#4R12, £
SRR 2y, MR 5 00 A S K
W EAAMERIP. A AR A M R %=
ROZHRE, BERMEIR) & 75
FE AR A BT 22 )48, A5 22500 i 3 B AN
i i RIS S R B B 2 TR o B B AT U RUE R
W, BEHESESHHENMC, B ENH
BIRE RS 2 HE S & 55 J0R A BB 2
R FRIVEKFER R S A RE
s, HASE RO B 20 RIS R AR A A I
AFEA—O, {HE, AR WA R4 BR 3 =
ANFIRHFEAR R R LU ()RGE,  BE R LIRS 447 A
K AF BRI B AR O iR S i . Ak,
AW SR CBevEFI)D AR [a] (10 H
) —EUH 4~6 FAAG I A E ML, RE5HT
T A PR 7 S AR LR = R

DA A A A BRI BEAR R R B S, B
BT R REIA o BIF A S S T RO T R S
Rkl A 1R SIME.
1 NEEMH
1.1 4&5

Agilent 1100 /= 25 RAH (A C2eBEAE BH A PR
~E]) . Waters e2695 1= RGHAH A GREF R
AIRAFD. UV-2800 K AM] WAy (LifgsE
FAEBHAER IR A\ AL204 B 1431 R
*F (d=0.000 19, HERH#I-FEM AR AR A A
SR OB L IR 2 A PR A FD
KQ-500DE A £k e i s CRRLL T A A s
HIRATD. SIGMA 3K15 B & AR B 0L ([
B DML R A D LR RHE HH-S8 fHIR /K
W, RE-3000 HY e 25 KA (R R AR
AIRAFD.
1.2 X7

HIEHT ('S YM328HAL4) ., 88 5 2 i i
EWEF (LS R31A0F96530). THNfEH (HHtE
PO3A10F84910). (6aR,11aR)-9,10-— HI 48 HL L 48 fri -
3-O-B-D- i % W B (fMiMR LML H: # 5
P2INOF75533) . 2'-$% 3k -3" 4'- — H &8 3k 53 % Jog -

7-0-B-D-Hi E HEH (MM FEREE: #t5
Y08S8H43409 ) . £ & B ¥ OB (it 5

Y11JJ10H92789). TiMfift R (#t'5 F27J7518516).
(60R,110R)-3-F3E-9, 10-— Fl 4 JE L8 b (i AR 5 4
Fi: S Y28M10H84302). 7,2-—¥2Hk-3' 4 —
AAERELE (FR R, #t'5 Y28M10H84303)
XTIE S5 B EiEE AR R IR A R, BES
IR T 98%. L MG NEIELL, KONEEMEIEAE K,
HARRI Rt al



¢ ¥ % 20234107 554% H 208 Chinese Traditional and Herbal Drugs 2023 October Vol. 54 No. 20

* 6821 »

1.3 #tt

AN AV AR A PR ) 3 B FH R R R T 2019 4F
10 H 18 H, HifEREIUE Ak M E = )1 D e
FhsF (N37°07'15.20”, E109°89'19.93", ik 900
m) BT B AR AR AZ . R R AR A A
BT B 24 K SR BRI A 2 25 52 v S RME ) 5
B A. membranaceus (Fisch.) Bge. var. mongholicus
(Bge.) Hsiao. . 73 5ili% £ 13 I8 17K A0\ T8 P AR
XS — 2 4~6 FA A R, REE AAH
AP E LM & 18 M, BT RAAR L 7 3k S a0l
B, S Ay I TR T oL, W5
MR AL AT 1.0cm. 0.8~1.0 cm A1 0.5~0.8
cm CRVETE 0.8 cm) EAIEEIM A FXRIHN 3
By, F T JE A FH BEAR AR T ot & 7 B2 2%
B & B HE . FERIRAE T AR PR 2 K 2
7 e Hh 24 R UERE
2 FE54%
2.1 AEHEERERR SEERE

W LR 4~6 AT AN FERH EERE A, BF 6 M
NLA, R ESHERRY R, FFitHEA
[FIAE R ™ S BEAR RO 1) i e
22 RO EENE
221 R ERD

(1) 0B A TR ) 26 - A 5 PRI 1 R 0
WianideE, B 10 mL &4, IHEE, e
7%, #1453 SR N 0.750 mg/mL F Xt HE G i 25
0.22 um FUFLIEREIEE, BIfS.

PR

(2) BRSBTS DR KL 2.0 g,
KRR, B 50 mL B0 d, INFEE 30 mL, i
7 ALFE 30 min, LA 9000 r/min f)#55# 5.0 5 min,
BRI RESES 2 IR, BHR 15 mL, EAE AL 10
min, &0 5min, &3 FiER, R RBEFIET .
BRI 7 mL 10% 248 /KR, 68 7= 2 i, TECE. 10 min,
AEHREE, AT 10 mL =fiF, #25), 022 um
MFLIEE e, RI1S.

(3) il 4 F: Agilent Zorbax SB-Cig (fuilif:
(250 mmXx4.6 mm, 5 um); WA NHEE (A -
K (B); 32%A FEFEBEMNL; AFE 1.0 mL/min;
FEIE 30 C M IRIE 95 C Z/AIMIHE 2.0 L/min;
R 20 pL.

(4) LRPEENA T FEM L] A 25 I o 1 Y
Hof R A% £ 1. 5. 10, 15. 20. 25puL, 23l
FE 5 FF i S W T AR o DAIEAE & (150 B R A AL
(XD WETHAR 0 BB AL bR (YD 2l b it
IR Y=1.481 X+16.045, R?=
0.999 4. #EEH F/E 0.750~18.750 pg P £k 5%
RRELF.

(5) JiiE5%%. M%E. EEM. fRett
F ek ok QL) RSD HIE/NT 3%, ~FIMFEREIULER
N 97.14%, RSD fH A 1.99%, 2% HI{X2$HE %5 FE
TVEEE M. FEdh 24 h WERE HERI 5 iR HER B 1Y)
RIf.

(6) FEMISE : K HPLC-ELSD 2 5 35 1
HH&E, aiEiE L,

A B
J TS
L _J N K
I A4 hEEE BN | v b . L g . Py & SR . ks ) T T L T
0 5 10 15 20 0 5 10 15 20

t/min

t/min

1 HRERENEBRS (A) REE&R (B)HPLC
Fig. 1 HPLC chromatograms of reference substance of astragaloside IV (A) and Astragali Radix (B)
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AR SRl
0.5~0.8cm 0.8~1.0cm >1.0cm
4 55.629+4.244 a 23.261+4.252 b 21.110+1.996 ¢
5 4 38.805+3.434 b 21.842+4.015b 39.353+2.950 b
6 4 10.674+4.111c 37.100+4.756 a 52.227+2.647 a
F 111.745 11.254 99.415
P <0.001 0.009 <0.001

AEVNG FREOR AR 22 53 Geit SR (P<<0.05)

Different lower case letters indicate statistically significant differences (P < 0.05)
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Fig. 3 Content of astragaloside 1V in Astragali Radix decoction
pieces with different thickness, diameters and growth years
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Fig. 4 Content of total flavonoid in Astragali Radix decoction
pieces with different thickness, diameters and growth years
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2 TEHEERFESFEREARERS SMAILRNEE (X+s,n=23)
Table 2 Content of eight flavonoids in Astragali Radix decoction pieces with different thickness, diameters and growth years
(X+s,n=3)

FiE U (ma g71)

y >
par ECAEIR 0.5~0.8cm 0.8~1.0cm >1.0cm
B S T I ) T 4 0.703+0.028 b 0.826+0.039 b 1.125+0.042 b
5 0.59540.010 ¢ 0.69340.027 ¢ 0.958+0.243 b
6 1.262+0.008 a 1.935+0.044 a 1.728+0.086 a
TN 4 0.32440.007 b 0.3044-0.014 b 0.44040.005 a
5 0.20440.003 ¢ 0.19040.009 ¢ 0.242+0.054 b
6 0.475-+0.005 a 0.610+0.015a 0.466+0.024 a
Ve 4 0.03840.002 b 0.0284-0.001 ¢ 0.05040.001 ¢
5 0.035+0.001 ¢ 0.045+0.000 b 0.070+0.001 b
6 0.067+0.001 a 0.11140.002 a 0.095-+0.005 a
S b 4 0.023+0.002 b 0.02840.001 ¢ 0.035+0.001 b
5 0.023+0.001 b 0.03840.002 b 0.034+0.000 b
6 0.057+0.001 a 0.114+0.003 a 0.1124+0.006 a
SRy L] 4 0.037+0.002 a 0.00540.000 ¢ 0.006+0.000 ¢
5 0.015+0.001 ¢ 0.00940.000 b 0.010+0.001 b
6 0.017£0.000 b 0.01940.001 a 0.01140.000 a
TRIEER 4 0.016+0.002 a 0.0024-0.000 ¢ 0.00240.000 ¢
5 0.008+0.000 ¢ 0.00440.000 b 0.004+0.000 b
6 0.013+0.000 b 0.02240.000 a 0.005-+0.000 a
E-YIEk o 4 0.00440.000 ¢ 0.008+0.001 b 0.0114+0.000 a
5 0.010+0.000 b 0.00740.000 ¢ 0.00640.000 ¢
6 0.0114+0.000 a 0.011+0.000 a 0.007+0.000 b
S b 4 0.058-+0.001 b 0.04440.002 ¢ 0.050+0.000 ¢
5 0.155+0.004 a 0.10740.003 b 0.12240.002 b
6 0.158+0.002 a 0.24540.003 a 0.173+£0.004 a
SR HE T 4 1.087+0.036 b 1.186+0.054 b 1.650+0.048 b
5 0.857+0.014 ¢ 0.966+0.039 ¢ 1.304+0.297 b
6 1.861+0.015a 2.771+0.063 a 2.401+0.121a
SRR T 4 0.11440.003 ¢ 0.0594-0.002 ¢ 0.06840.000 ¢
5 0.188-+0.004 b 0.12640.004 b 0.1424+0.001 b
6 0.199-+0.003 a 0.297+0.004 a 0.196+0.004 a

AFRNG FREFRORA LR 2 7 A et L (P<<0.05)

Different lower case letters indicate P < 0.05

decoction pieces

*3 EKFRMBERRNRERARSD

Table 3 Variance analysis of effects of growth years and thickness and diameters on content of compounds in Astragali Radix

BEFEWAESN

B KR SEA HHE B F i (Eta) 2

ST A 8.518 2 4.259 332.567 <0.001 0.974
B 1.278 2 0.639 49.892 <0.001 0.847
AXB 0.845 4 0.211 16.500 <0.001 0.786
W 0.231 18 0.013
BAR R 76.992 27

RIETF T A 0.101 2 0.051 5 067.889 <0.001 0.998
B 0.005 2 0.003 256.963 <0.001 0.966
AXB 0.026 4 0.007 654.954 <0.001 0.993
RE <0.001 18 <0.001
B R 0.777 27

S A 9.127 2 4,564 1447514 <0.001 0.994
B 1.832 2 0.916 290.483 <0.001 0.970
AXB 3.632 4 0.908 288.013 <0.001 0.985
" 0.057 18 0.003
AR 591.413 27

HEPH A 1.766 2 0.883 117.960 <0.001 0.929
B 6.480 2 3.240 432.872 <0.001 0.980
AXB 0.733 4 0.183 24.469 <0.001 0.845
RE 0.135 18 0.007
AR 120.533 27




* 6826

¢ ¥ % 20234107 554% H 208 Chinese Traditional and Herbal Drugs 2023 October Vol. 54 No. 20

PR A R FIR AR, AR S B 254
BRI (A R R LS AE SRS B (2 0 AT
OB EZE S . DHEIGERY], 2K, WK
NB R EEARUSy, Hrh R BATAIK
T T MAFEDIR RIONETKIBERA . 50
UL AEA S 2 BSR4, SR Ry HoA AN ]
K ILESETIR, RIUNIESE e B Qs
VR IR S5 2 B R S10), HAT AT SR BT,
HH SIS T IR, 3 Rl o i A o
Z B G HEEVEI 2 5, W B R PURALRE )/
TR T ABTFERI, maE R R R
ol MEBUE IR, WO RS2 2] T RO,
6 AR IS H KT 1.0 om ML AR 4 1Y e SR R 2
B2 0.8~1.0 cm MERYA BT TR BLA, |
RHHEFAMES I AR RS E, MRFERE
B ARG R LR . X R EIFA
A PR B R A — e AT, AR AR B ARG T
Pt H A BREBEAT BB L, It g ks IR
A RO T R IR T

B TS RIEARRAERAT R FLE NI, A
VAT ES VS M7/ DT S B 707 S oy A TR
AEUPE v 245 ] 245 AT A5 P R R 2 BT BB R A,
T 1l R 245 % 75 SR 148 6 38 B AF BR AR BE AR 2 1 3R
B, AT SEBLSE S HE AR RS T 2. R R g
YT R AR AT ARYE RS HE AT B2 R 23, X
THES P 251 25 TG AL, SEBLER R IR AT 2L
HA HERME SR
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