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Effects of sulphur fumigation on flavonoids and saponins in Astragali Radix
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Abstract: Objective To analyze the contents of flavonoids and saponins in Astragali Radix before and after sulfur-fumigation, so as
to provide reliable methods for scientifically evaluating and effectively controlling the quality of Astragali Radix. Methods After
sulfur-fumigation, the contents of calycosin glucoside, ononin, calycosin, and formononetin were analyzed by HPLC-DAD, and
astragaloside I, astragaloside 11, astragaloside III, and astragaloside IV by UPLC-ELSD. Results The contents of calycosin glucoside
and ononin decreased, while the contents of calycosin, formononetin, astragaloside I, astragaloside 11I, and astragaloside IV were
essentially the same. Conclusion After sulfur-fumigation, flavonoid glycoside components are reduced, and the remainder have no
obvious change.
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P TR R
1 XEEFAzhHt
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Water = 20 AH (LI (2690 152, 996 Al
2%, BI)UEFESS, Empower il T{EuY). Waters
Acquity UPLC system ( - JGZRACEEAR, £ 5 AL S,
ELSD il #5).
12 X%
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WA 1o FEE i E B 22 R B b B A s 24 Bt
25 AR W0 F 9 9T 30 5 MROWE 9 0 4 Ok 5 TR
Astragalus membranaceus (Fisch.) Bge. var. mongholicus
(Bge.) Hsiao [FAR o Z 1 1 B 725 7 V23000 3 BE 2564 Al
OR AT ZS . BOR M (KR 5 kg, B
T BN AR, JBCE RN 50 g, ff
Hbe, BORIMEZE, JELLEZZ 10h. 1. 2 5HEE3
TAFBIRE S X1-11 X1-24 X1-3. X2-1. X2-2. X2-3,
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Table 1 Collected information of samples

B G 5 et W& B 5 B KA

1 H R Bl vt B o QAR e 2011-12-05
2 H R BV B4R RN C 3N P 2011-12-05
3 A LA )1 Wh GREIAD AR 2011-12-06
4 HR B2 1 W GRAITRD pseed 2011-12-07

2 AE 1 A

2.1 4 ThEERRNE

2.1 %4 Venusil ASB {5 3% k(250

mmX4.6 mm, 5pum) (Agela A#)); Wshtl: LM 2 4

(A) - 03%HRFM (B); BHIELEN: 0~10 min, 3

18%A; 10~35 min, 20%A; 35~52 min, 24%A; A

52~60 min, 27%A; 60~65 min, 34%A; 65~70 o
min, 40%A; 70 min, 50%A; /AR F: 1.0 mL/min;
Ry : 260 nm; Adi: 25 °C; HEFEE: 20 L.

Xof B RRE s LI 1

2.1.2 RN o R B R R S S
BRI PO BE RN RI AL X

WS R, R, 5, 2 alilk 4.448.

2.600. 1.396. 1.000 pg/mL [V A5 HE 3

213 BRI EE I SR, 50 g
C N8 3N, Wi G2 50, WHERE 1.0g,
BN 100 mL A, [RIGEEH 1.5 h, 8, WKk

t /min

I-BERHEET  2- AT 3-BERME 4R

1-calycosin glucoside 2-ononin 3-calycosin 4-formononetin
RBEEIMEMS (A) MEK (B) B HPLC &iZE

Fig.1 HPLC chromatograms of flavonoids mixed reference

substances (A) and Astragali Radix sample (B)
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TR SR 5. 10 L, 7459 5+ 104 20 ul,
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Table 2 Linear regression results of four kinds of flavonoids

E )%y EVEpry s o NI r

o 58 S R T T 2 ¥=9.53X10° X+1.28 X 10" 0.008 9~2.224 4 0.999 5
TG 2 AR ¥=9.25X10° X+1.57X 10" 0.005 2~1.300 0 0.999 6
B8 s I Y=1.23X10° X+4.80X 10 0.002 8~0.697 6 0.999 9
TR Y=1.87X10° X+1.25X 10 0.002 0~0.500 0 0.999 9
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221 (Mg ik FE: Waters Acquity UPLC
(150 mmX2.1 mm, 1.7 um), ZJF (A) -0.3%H
PRV (B)s B : 0~4 min, 20%A; 4~8 min,
33%A; 8~11 min, 41%A; 11~12 min, 44%A;
12~14 min, 45%A; 14~18 min, 65%A; AR
H: 0.2 mL/min; FEUE: 30 C; ZEK GG 25
SR EAERE 70 C, WiEARE 42 C, AR
AR 2.07 L/mino 0 5 SRE i (35 1 DL 2.
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Fig. 2 UPLC chromatograms of saponins mixed reference
substances (A) and Astragali Radix (B)
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223 AETEBRIEIS R ERROE R MR 2.0
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BB K RIS 3 h, $REGR RO ik 46 21
BRE /K S mL, flHGARE, S FEAHAEE (1 000
mg/6 mL, 5EH 20 mL HEEF 5 mL K HiALEE), 4%
F1 5 mL WA KBESS 285 F 20% H R 5 mL U
B, FEEVRBOM. T 100%HE 20 mL SEfE, s
DRV, W4T, TR R IR E A R
SmL wiffd, #240, vE, WEEEM, i 0.22 um
TALIERE, HPfS.
224 FRUEMZRIHIS R E 2. 3. 5. 6 pL
X SRR, TR NI IR, . DAHERE
REAARR, WETTARME R PARKR, )25 b i £k,
AT R R L2 e T, g5 SRR 3.
2.3 EEAFIEEFLER S BINE

KRB EJ i, WFE AT e, R AR il
LRh T SR KT S A 12 AR 8 M B &
iR 4. W LUE R I 0 s e 256 P
PRI & A K, B RN 3 M A
FEARFRE R 12.6%~15.6%, 1 1 432544 b BT
22.1%; TERAETELE 3 O T BRARRE RS R 8.8%~
25.2%, 7E 1 1 2R AR 10.8%. B85 28 i Al
WAL 22 1 2 A PR B AN A AR, R B K A2
1S TR e = o, BT 9.6%; 21k
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Table 3 Linear regression results of four kinds of saponins
B gy EVEpyE LEVEVE /g r
TR 1 ¥=3.10X 10" X—1.01 X 10° 0.038 4~0.576 2 0.999 9
BT I Y=3.27X10" X—2.95X10° 0.009 7~0.145 0 0.999 8
R I Y=2.29% 10" X—2.83 %10’ 0.003 1~0.045 1 0.999 9
B Y=1.99X 10" X—2.97 X 10 0.003 6~0.053 4 0.999 8
*4 HERAVMEEZRINEERESENSHNESR
Table 4 Determination of flavonoids and saponins in Astragali Radix before and after processed by sulfur fumigation
W5 A Hil(mgg™") B4/ mgg ")
0L BRI AT BSRE IER BRI BRI BRI BRI ST S
1 K 0.503 7 02697 00480 00270 08494 03735  0.0874 00350 00315 05273
Xl-l & 0436 4 02273 00455 00259 07351 03807  0.0848 00348 00307 05321
Xl2 & 04128 02135 00447 00234 06944 03597  0.0880 00338 00290 05105
X133 & 04262 02236 00457 00240 07195 03764 00853 00359 00304 05280
Wl 04251 02215 00453 00244 07163 03723  0.0860 00348 00300 05235
e 15.6% 17.9% 5.6% 9.6% 157%  03% 1.6% 0.6% 48%  07%
2 K 05281 02290 00632 00364 08587 03595  0.0997 00161 00293 05045
X2-1 & 04200 02026  0.0591 00367 07184 03491 00880 00158 00283 04811
X222 04063 02015 00600 00369 07047 03625  0.0898 00154 00285 04962
X233 0.408 4 02087 00617 00374 07162 03549  0.0915 00150 00278 04892
Wl 04116 02043 00603 00370 07131 03555  0.0898 00154 00282 04888
TR 22.1% 10.8% 4.6% -1.6% 17.0%  1.1% 9.9% 43% 38%  3.1%
3 K 04526 02542 01743 01354 10165 03957 00971 00204 00261 05393
X3 W 03825 01902  0.1741 0.1285 08753 04012 01023 0020 00254 05509
TR 15.5% 252% 0.1% 5.1% 139%  —14%  —54% ~7.8% 27%  —22%
4 pai 06161 02638 00349 00137 09285 0.1834  0.0577 00110 00170 02691
X4 W 0.5382 02405 00340 00134 08281 0.I891 00575 00105 00149 02720
T 12.6% 8.8% 2.6% 22% 108%  —3.1% 0.3% 4.5% 124%  —1.1%
BOr PR TS EEAAL, TR N, 8RR, NMzsE bz, RNy G

MR 2.7%~12.4%, 4 S U FEMRIK T
12.4%; W I e I St s (3
SR TR 5.4%, 7.8%) HAL (2 SAEN S
B 9.9%, 4.3%), BUIEARAA. WERZMFE A
) 2 IRB 2 TR A 5% 25K % R 1%, Tl LAIA
h B R 2 )5 O A BRI, SR B AN
3 it

Tt 7 2 i B 88 S S AN A T S i T
BRAR, T AR LA o —RES, B A
FALBRAE R A A T o3, T e H At i IR T 3
T fitd R 25 06 2 B B S IR A 5 8. B ANV 2

SEFIG AR IE A 2 AR R 2 R AR 75, A REAR
A AL RIS, NS A M I T

S 3k
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