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Simultaneous determination of eight constituents in Yuye Xiaoke Granules
by QAMS

LU Lin-jie',  JIANG Hong-xu',  PAN Ke’
(1. Department of Pharmacy, The People’ s Hospital of Qiannan, Duyun 558000, China; 2. Department of Gastroenterology, The People’ s Hospital of
Qiannan, Duyun 558000, China)

ABSTRACT: AIM To establish a quantitative analysis of multi-components by single-marker ( QAMS) method
for the simultaneous content determination of 3'-hydroxy puerarin, puerarin, 3’-methoxy puerarin, neomangiferin,
mangiferin, calycosin-7-0-3-D-glucoside, astragaloside [V and batatasin | in Yuye Xiaoke Granules ( Astragali Ra-
dix, Dioscoreae Rhizoma, Puerariae lobatae Radix, etc. ). METHODS The analysis of methanol extract of this
drug was performed on a 30°C thermostatic Kromasil C;column (4.6 mm X250 mm, 5 pm), with the mobile
phase comprising of methanol-acetonitrile (1: 1) and 0.4% glacial acetic acid flowing at 0. 9 mL/min in a gradi-
ent elution manner, and the detection wavelengths were set at 210, 250, 254, 274 nm. With astragaloside IV as an
internal standard, the relative correction factors of the other seven constituents were calculated, after which the con-
tent determination was made. RESULTS Eight constituents showed good linear relationships within their own ran-
ges (r>0.999 0), whose average recoveries were 97. 06% —99.95% with the RSDs of 0. 54% —1.44% . The
results obtained by QAMS approximated those obtained by external standard method. CONCLUSION  This stable
and reliable method can be used for the quality control of Yuye Xiaoke Granules.

KEY WORDS: Yuye Xiaoke Granules; chemical constituents; quantitative analysis of multi-components by sin-
gle-marker (QAMS)
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TR TH R ORI 2 SR TRk, IR 2
FTHERAGH T = 5. D\Eik, SRR
HIT, HEARMEIR T (DA fhbsdE (P
RTT ) ) S S M, EORXS T AT ] g
FrERE, KB SR A HPLC Bl 5 i Y
HaAR, mWEHD | 7 SR A R 7 2
MEERMESAHE, EMICHZHFZ R0 &6 &
(LR PAEA S 1= TP e 225 =y i B = S e
LAY, B B A3 e s X LA 4 o s ) EL R R
B —3tE, ZHRPR LR BRI T B A
R T I & R

— I 2Pk i e A Sl PR
SE LAY, DTS B0 2 AR 43 (g [l Bl e, ]
A R ZZ B B [ ) 2 e o B 5 R Rk
o0 A 1o 4 ik N R T A T A A ) T
TEURI A, AR S0 DA B ARAR bl 4y 3 3
FIRE, BIRE. 3-HEILERE, MR RE
BT RAT L TR, AR RS
fii-7-0-8-D-# 2 M1 . B EEH A, 125 AR
B R 1 ohtebs, BEERITFNNIRY), iy —
I 22 PP [ e S 2 00 v 8 o B 43 1) B 1
1 =5

Agilent 1200 Y &5 R0RAH (354 (55 E L 5L
A 5 AL204 BUERF43Hr ROV (Ha My RE -+ A
Z/NF]) ; KQ2200 B/ i i v % (R L i s
IERABRATFD) o EWTHBIRL (485 15 g, 4t
2161203, 161204, 170203) i T % v 4 A1 %
MENZARAE . FHRE (110752-201615) | PoR
1 (111607201503 ) , & & 5 5 fll-7-0-B-D-4j %j
B (111920-201606 ) . # 1 H 3F ( 110781-
201616) A5 b = £ 5 2 SR e BE S B s 3R
HEMWE (117076545 ) 3'-H H L B W R
(117047-07-1) . FrHAF (64809-672) SKUET
s AR AR AR 2R T X
(51415-00-0) RKIEF ) BAYRH AR AR
. G M EEal; oAbl o aPral,

2 HiES5HER

2.1 FEFHFXK

2.1.1 st  Kromasil CfoiftE (4.6 mm x
250 mm, 5 pm); WEHA A WHE-OHE (1:1),
B 0.4% VKBERRI W, BRIEVEM”' (0 ~13 min,
18.0% A; 13 ~22 min, 18.0% —27.0% A; 22 ~
32 min, 27.0% —34.0% A; 32 ~44 min, 34.0%
—48.0% A; 44 ~49 min, 48.0% —60.0% A; 49 ~

55 min, 60.0% — 18.0% A); 0 ~ 22 min B} 7£
250 nm" MUK R RGN 3R L ER R HRE,
3 SLEMZE, 22 ~37 min 7F 254 nm KT
R R . PR B R ER-7-0-B-D-F %
BT, 37 ~44 min 7€ 210 nm'™ P KT AR I 2
H, 44 ~55 min 78 274 nm""> PR AR 1 25 K 1
AR 0.9 mL/min; A3 30 °C; #EFER 10 pL,
2.1.2 XPHESLA VR RS ARE 3 - AR AR
R, BMRE. I-HAEAEBSHEE., Bt fH., 2R
. B EER-7-0--D-/ A .
IR 1T XSS, FE 06 R 1| mL &
0.518, 1.710. 0.812, 0.674. 2.138. 0.390.
0.432, 0.476 mg B4, MKIKAEH 5.0, 5.0,
50,50, 50,20, 50, 2.5 mL, &FIF—
100 mL g v, FFmSE A R 2 0 B, o ol ok
25.9. 85.5, 40.6, 33.7. 106.9, 7.80. 21.6.
11.9 pg/mL F3R B B BRI

2.1.3 pRE g BUBRLGE R, WHAE, KSR
PRy 4.0 g, BT HIEHIEHE D, % mA B
50 mL, FREE, HEAHEH30 min, AN, e, W
FAMEIR R, $25), U8, WEnEm, RS,
2,14 PIPERESVA WA HROBURL BT bR ET R
AL Tr A 85 T2, sl A S B ARE .
B WG BIERE S, #2137 TR vk
W, B

215 RGE@EHES R R R
“2.1.27 ~ “2.1.47 WUFEOER, 1 2. 117

TS5 T HERE BT, S5 R 1. R,
25 WL S HARLR Ak I Y BRI B A U B, s
BIRT 1.5, FRISESAREC L BT 4% o0 (03 06 -
¥IRT 4000, BMELTIE.
2.1.6 KMEXRZLE KEHEWHR “2.1.27 HiF
XA 5.0 mL, # F[A]— 50 mL &, H
FEMRE R 2L, $251, MEMIRFREW T, IR
Wi, WERmRB 2, 5. 10, 15, 20 £, 1ERiRHs
Wi, M, IV, V. VI, # “2.1.17 Oifi%4
PR BRI 22 o DARL A BT B B R R AR AR (X)),
WEAC AR (V) #EATIEIE, g5 1, 1T
RIS B R4S FYE B NG R B AT
2.1.7 KEHEEIRE OB 2. 1.27 TR AR
W, 7€ “2.1.17 TGS R e, S 3'-
BEBRE, BRE, 3-HHREERE, g
LR B R EE-T-0-B-D-M AT
R, W25 T Wi AL RSD 43 5k 0.81% |
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1

. 3'-hydroxy puerarin 2. puerarin 3. 3’-methoxy puerarin 4. neo-

mangiferin 5. mangiferin 6. calycosin-7-0-3-D-glucoside 7. astraga-

loside IV 8. batatasin I
1 £m4% HPLC &itE

Fig.1 HPLC chromatograms of various constituents

0.62% . 1.13% . 1.19% , 0.57% . 1.37% . 1.24% .
1.33% , RIANGERRHE BT

2.1.8 EAEMIKE  HUE—AP0R 6 0, %
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“2.1.37 TRkl A s, fE 2. 117
WA T UERE I, M 3 - BRI ERE, &
MRE ., 3-FEEFRE, i, 1. €
W -T7-0-3-D- M A HETT . A, LR
[ 445 RSD 435k 1.42% . 1.14% . 0.36% .
1.50% . 1.29% . 0.81% . 1.62% . 0.74% ,
ZOTIEEE R

2.1.9 fREts WE—-MalSER, TE
REO0, 2, 4,6, 10, 16 h7E “2.1.1" IWifai%sk
PEF R, MAS 3 - BN R, BIRE, 3'-
HESEEMRE . Bres i, R, B 5 E -
T-0-B-D-F A M . BER . (LR T gmmH
RSD 43 % A 1.20% . 0.95% . 1.09% . 1.14% .
0.66% . 0.85% . 1.34% . 1.17% , 3% B % W 7F
16 h WEETER L.

2,110 fpAEEeRRs  BUEA RO e B (it
5 161203) iE i, WFAN, RS E I 6 1y, Y
2.0 g, BTHIEHIEHS, HEMAO. 613 mg/mL 3'-
FRILEI AR ZX IR A 1.0 mL| 0.567 mg/mL EHEE
XF R 4.0 mL, 0.511 mg/mlL 3'-HHAE LB LR
YRR 2. 0 mL ., 0. 869 mg/mLT 1 H 1 X) Bl i
W 1.0 mL, 0.571 mg/mL 1% 545 X BE 5 i TR
5.0 mL, 0.223 mg/mL £ & 5 5 il-7-0-B-D- %
BEHXTRE S 1.0 mL, 0.481 mg/mL 2 € HF
X HE S 1.0 mL | 0. 349 mg/mLINZGZE T X I8
VW 1.0 mL, $ “2.1.37 TR Jr il gt i v
W, £ “2.1.17 Wit & oA e, 4558,
3BIEARER ., BARE, 3-HAELEREK, ¥
RAF . WA B 5 W -7-0-B-D-1H %5 1T
Gl U BT R i I O o1 = S 1 g o B
98.00% . 99.24% . 98.17% . 97.24% . 99.95% .
97.06% . 98.71% . 97.65% , RSD 4% % K

1.44% . 0.62% . 1.11% . 0.54% . 1.01% .
1.04% . 1.20% . 0.96% .
22 MR ERF (f.) HHE KB

“2.1.67 TURXSIREAWGE B, 7E 2. 1.17 i
AN, DL R bR, 15 HAL 7
MR fo., GPRILF 2.

2.3 FHEMXE OB U2.1.27 TR R S,
T2 “2. 117 TG R T IR E, %48 Agilent
1200, Waters 2695, Kromasil C,; . Venusil MP Cq .
Hypersil BDS Cq (83543 X5 AH XA IE R F- R 520, 45
R 3, hRAH, AR QR % S
R AR A T PR~ 34 TG fb 52
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x1 BRSLMEXER

Tab.1 Linear relationships of various constituents

%y mYEpy LT/ (pg-mL ") r
3FREEME Y=8.6923 x10*X -757.7 2.590 ~51. 80 0.999 4
BARE Y=1.308 3 x10°X +671.9 8.550 ~171.0 0.999 7
3 -HE L EIE Y=9.999 7 x 10X - 268. 8 4.060 ~81.20 0.999 7
T RAT Y=7.9957 x 10*X +644. 2 3.370 ~67.40 0.999 3
TR Y=1.370 2 x10°X - 842. 8 10. 69 ~213. 8 0.999 8
B3 S HR-7-0-B-D-H A HH AT Y=6.9059 x10*X +319.6 1. 950 ~39. 00 0.999 9
AT Y=9.4752 x 10*X +850. 0 2. 160 ~43.20 0.999 8
INZ#E 1 Y=8.1052 x10*X - 157. 1 2.380 ~47. 60 0.999 5
2 BRASHEMKREETF
Tab. 2 Relative correction factors of various constituents
AR A IE K
IRFRIA 3L B 3 jﬁ I e AR %,m,’?:sanﬂllﬁlﬂ;()-ﬁ- e
HIRE D-Hi
Vi 0.9322 1.378 5 1.057 4 0.849 1 1.456 3 0.716 4 0.864 2
\Y% 0.923 8 1.372 8 1. 066 7 0.8756 1.453 2 0.731 1 0.873 6
I\ 0.918 8 1.3825 1.046 5 0.8515 1.4355 0.724 8 0.854 5
i} 0.917 7 1.386 3 1.038 8 0.828 3 1.439 7 0.729 4 0.851 7
II 0.902 2 1.371 6 1.075 7 0.838 1 1.453 1 0.733 3 0.846 2
I 0.924 6 1.383 7 1.048 0 0.849 8 1.443 4 0.726 3 0.860 7
FHME 0.9199 1.379 2 1.0555 0.848 7 1.446 9 0.726 9 0.858 5
RSD/% 1.10 0. 44 1.31 1.87 0.59 0.83 1.14
x3I BRSEEMHRRER
Tab.3 Results of repeatability tests for various constituents
AFX A I
N Nk ’ /= £ =
i it SoEEENE  BRE 0 e w0
ERR B-D- A BT
Agilent 1200 Kromasil Cg 0.921 7 1.374 6 1.059 1 0.8507  1.4431 0.729 4 0.861 9
Venusil MP Cq 0.913 4 1.392 4 1.038 6 0.8491  1.4072 0.738 9 0.849 9
Hypersil BDS C,g 0.910 1 1.360 7 1.0757 0.8376  1.4235 0.719 7 0.857 2
Waters 2695 Kromasil Cg 0.937 5 1.387 1 1.078 3 0.8504  1.4707 0.711 8 0.843 8
Venusil MP Cq 0.911 8 1.398 4 1.052 9 0.8437  1.4389 0.718 6 0.851 6
Hypersil BDS C,g 0.913 6 1.368 3 1.032 8 0.8399  1.4596 0.730 8 0.863 5
SEHIE 0.919 7 1.380 3 1.056 2 0.8452 1.4405 0.724 9 0.854 7
RSD/% 1.12 1.07 1.77 0. 67 1.61 1.36 0. 89

2.4 FRR S &R A RN R, & CIEEESM T SN (o), 45
IBICH T M N An, B8 7 MOl AR SRR 4, TR o AR O B (G B AR AL
x4 BHSHENREE

Tab.4 Relative retention values of various constituents

HOAT BRI T
N i I £ Tt =
i BME s omammr mRE L gEmE RE O
g B-D- it
Agilent 1200 Kromasil Cg 0.358 4 0.418 8 0.476 2 0.6314 0.721 4 0.8450 1.138 8
Venusil MP C g 0.360 7 0.4215 0.477 9 0.6352 0.726 2 0.8511 1.146 7
Hypersil BDS C,4 0.359 2 0.418 3 0.476 5 0.632 1 0.723 8 0.846 4 1.142 3
Waters 2695 Kromasil Cg 0.351 9 0.4107 0.469 4 0.613 9 0.710 7 0.8217 1.107 9
Venusil MP C 4 0.364 1 0.426 8 0.482 1 0.647 7 0.7223 0.858 2 1.176 4
Hypersil BDS C,q 0.3593 0.423 1 0.476 6 0.6335 0.723 2 0.847 3 1.141 8
SEHME 0.358 9 0.4199 0.476 4 0.6323 0.7213 0.844 9 1.142°3
RSD/% 1. 11 1.30 0. 86 1.71 0.75 1. 46 1.91
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2.5 HsmaaEaE 3 HAtER (5 PO A 45 R 0 B #2255, X8 e 2=

161203 . 161204 . 170203 ), 45 51K FH MR e #1—
MEZPEENE S HE, g5RWES, Enm, 2

(RAD) <2% , KB IE K 5 il {5 B8,
ﬁ?ﬁ%m\/ﬁgm‘gﬁ;o
xS BEEASHENELER (mg/g)

Tab.5 Results of content determination of various constituents (mg/g)

st W H AT 3 FRILEMRE B 3-HAEILE R E
LINGRES HhFRE: —ZiTEE RAD/%  AMRE —IIEITH: RAD/% bR —MZEIE RAD/%
161203 0. 241 0.307 0.311 0.65 1.131 1. 147 0. 70 0.515 0.522 0. 68
161204 0. 269 0.263 0.269 1.13 1.022 1. 025 0.15 0. 468 0. 475 0.74
170203 0.218 0.330 0.323 1.07 1.186 1.178 0.34 0.559 0.561 0.18
B R IR T FEE-7-0-B-D-HHIHE IESES
Eiin=y . R LEZ = —nz ~ —z = R LEZ
biRN7S . RAD/%  AMprik . RAD/%  AMpk X RAD/%  AMzik | RAD/%
LARES P JARES LARES
161203 0. 436 0. 429 0. 81 1. 428 1.439 0.38 0.112 0. 109 1.36 0.174  0.177 0.85
161204 0. 492 0.503 1.11 1.474 1.517 1.44 0.125 0.127 0.79 0.150  0.148  0.67
170203 0.397 0. 396 0.13 1.361 1.348 0. 68 0. 096 0. 099 1.54 0.197 0.202 1.25
3 itig PSSR AT T B S
3.1 st ERIHBIRHEE ., SR

gy, FibE. RAER . R4, HkT. KFZ8
BRZGHIIN TR, Jrrh e e, 2GRS | 455
AEE, A2y FIEE RAEK BB AL gk
1w, RWEZY; USRS AR, XS N 4 B
iz, TWWRTFANEERE, KPS A4, H5R8G
Rz a, wE" EEA UK NI, AT
KAk G, W B T E-7-0-B-D-1 4
B HAR R s g 2GR 1T o HE
RFEMR Y BRY EEAURS N ERE, 3-
AR, 3-HAEESRE, KU, Ko
JLAE; AR R BURLER . SRR KR
R, W EEOMHTERAT L R, Rk
A, FERd B S, Bk, ARSCRkee3'-
FHBRE, BRE. 3-HALERE, itk
. TR, TERE-7-0-3-D-# A . &
EHH . WK TENERR.
3.2 BHRGIERE A ERE ARSI
s (FEE, 50% HEE, OB . fil& ik (|
FREREC, AR AR IO . FRI ] (15, 30, 45
min) FEFTTHEE, DS RBUCR IR AR, i
e A 28 512 R R S PR B 30 min,
4 g

ARSI B YRR FH 1 220132k ] BRI 5 T 304 7
Wik 3R B RN R HRE. 3P EEER
OB R SR BR R E-T-0-8-D-4
EET . M. AR &A=, Irdrn
FEXS A% 1E PR~ ELA et (e T {5 B, G v T £
W, AR R BRI I A, AR AR A Y
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Simultaneous determination of five constituents in Roudoukou-8§ Powder
by QAMS

JIA Wen-ting, = ZANG Yuan-yan, GUO Na, WANG Yu-hua”
( College of Pharmacy, Inner Mongolia Medical University, Hohhot 010110, China)

ABSTRACT: AIM To establish a quantitative analysis of multi-components by single-marker ( QAMS) method
for the simultaneous content determination of five constituents in Roudoukou-8 Powder ( Myristicae Semen, Auck-
landiae Radix, Lignum aquilariae Resinatum, etc. ). METHODS The analysis of 75% methanol extract of this
drug was performed on a 30 °C thermostatic Apollo C ;g column (4.6 mm x 250 mm, 5 wm), with the mobile
phase comprising of methanol-0. 1% phosphoric acid flowing at 1. 0 mL/min in a gradient elution manner, and the
detection wavelengths were set at 225, 254, 273, 281 nm. With eugenol as an internal standard, the relative cor-
rection factors of the other four constituents were calculated, after which the content determination was made.

RESULTS Ellagic acid, eugenol, costunolide, dehydroroma lactone, dehydrodiisoeugenol showed good linear re-
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