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Simultaneous determination of nine constituents in Shenshu Granules by QAMS

YUAN Fang-jie', WU Ming-bo>,  TAN Bing-yin'"

(1. Wuhan Fourth Hospital, Wuhan 430034, China; 2. Wuhan Qirui Pharmaceutical Co., Lid., Wuhan 430062, China)

ABSTRACT: AIM To establish a quantitative analysis of multi-components by single-marker ( QAMS) method
for the simultaneous content determination of methyl paederosidate, asperulosidic acid, asperuloside, isoorientin,
orientin, vitexin, dehydrotumulosic acid, dehydropachymic acid and pachymic acid in Shenshu Granules
( Lophatheri Herba , Isatidis Folium, Poria, eic.). METHODS The analysis of methanol extract of this drug was
performed on a 30 “C thermostatic Thermo ODS BP C ;column (250 mmx4.6 mm, 5 pm) , with the mobile phase
comprising of acetonitrile-0. 05% phosphoric acid flowing at 1. 0 mL/min in a gradient elution manner, and the de-
tection wavelengths were set at 210, 238, 340 nm. Vitexin was used as an internal standard to calculate the relative
correction factors of the other eight constituents, after which the content determination was made. RESULTS
Nine constituents showed good linear relationships within their own ranges (r=0.999 1), whose average recoveries
were 96. 98% —99. 96% with the RSDs of 0. 76% —1. 65% . The results obtained by QAMS approximated those ob-
tained by external standard method. CONCLUSION This stable and reliable method can be used for the quality
control of Shenshu Granules.
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e I ROE AR L TR RS Rk, B
2y, A . RV AU BAEATIRUE . A
PR OGE#E, KFM, EAYR0E G, AR
2 MREBIE R, IREIRB AN, Honfidy; |
U2 . AAEZS, iy, SR, BT
B A UL T AR MR R T A A T i, 3¢
RS A 2R 30 % B A b R R /N BE B % A7 R AT
et

Hh 24 52 5 ) R 22 R 24 e BB, B A (R
BCAfm s, F RIT RO 22 2 J7 vh 2 B[R] 4R
SRR B — R MELL M R R AR S
bR R A, MR . ff
210 RN, AR AT UL 24 1 AR M T R bR
FEUCH WG . MR R . R, RZIRAT
MRS TR ZERCH . HORE, (A2
RE & XA TR, KRS . IREMRIE i
PRy, RH—ZPFkie HE A, KR
AT SR A, A2 il 300 Jo 2t b o4 P AR 7 it JB i )
— PR T R BE S
1 7

€2695-2489 I =5 R AH 35 L (3£ H Waters
v H)); HP1100 AU AH 354 (26 F Agilent 23
A]); ABI35-S B HL KV [ 4 H-FE R 2 AU A%
( Big) HBRAF]; KQ-300DE Y B Ko s ms il
HYERE (BRI A s A BRAA ), 2R
( 111974-201401, & A & 94.0%)., 2f L
( 111777-201302, & A & 97.9%). 4t il #
(111687-201704, &A1 94.9% ) RS0 A
& 5 25 0 K B 5T BE; A bR R T BR
(122413-01-8, & A & 98.0% ). %4 0f o 4 iR
(25368-11-0, &AHH 99.0% ), FHEAF (14259-
45-1, A 99.8% ) . EAKRLE® (77012-31-8,
AT 98.0% ) X R s A R T 2R DL AN AE Rk
HAERAR,; LA EEmXTIEE (6754-16-1, &
AL 98.0% ) W F AR v i AR MR A R H
PREERAT IR (29070-92-6, 47 98.0% ) W4 H
AR AR A E], FERUR (R4
4 g, 181102, 190103, 190301) Wy [ i #Bith g 24
W AR A BR A, CIE R EIE; R, B
Mrat,
2 HAEE4R
2.1 & it 4% # Thermo ODS BP C, {4 i
(250 mmx4.6 mm, 5 pm); WMEAHLIE (A) -
0.05% W2 (B), #EVEM (0 ~ 16.0 min,

24.0% A
29.0 ~ 46.0 min, 35.0% — 62.0% A; 46.0 ~
59.0 min, 62.0% — 90.0% A; 59.0 ~ 65.0 min,
90.0% — 24.0% A); i 30 C; KB H =
1.0 mL/min; A7 4 238 nm (0~29.0 min, X4
PRAE CH WG, AR, A ) O
340 nm (29.0~46.0 min, SFErHAF, 2FRidf . 4t
FIH) I 210 nm (46.0~65.0 min, EH L
FAGERR AR Y BEFER 10 pL,

2.2 B &

2.2.1 XPRESATR RS PRIBOG R XS PR A U
R, EMRETR, Er R, R, 2R
LOHIA AR, AERER, RERE
B, R RIHa 1,272, 0.938, 1.104, 0.212,
0.326, 0.168, 0.294. 0.152, 0.388 mg/mL "%
W, BAFHEWE 2.5 mL & T 50 mL 8, FEE
Wik = 20, BRA), RS (X BB WK AR
63.6 pg/mL, EMRAFIR 46.9 pg/mL, i HAT
55.2 wg/mL. 5 2F HH 10.6 wg/mL. 2f HAF
16.3 pg/mL., 413 F 8.4 pg/mL, & + H#R
14.7 pg/mL, EHRZEMR 7.6 pg/mL, K% R
19.4 pg/mL) ,

2.2.2 LAhRBW OREEmWE “2.2.17 BRI
W 2.0 mL, BT 20 mL BT, FERBEZE,
FEA, WRRPRIAWE |, AmWIBGE &, HIEERIR
k2, 4.8, 16, 20 4%, HIp I ~ VI,

2.2.3 HERAMAR BUSDRLIE &, OFRAnR, K
BRI 3.0 g, KEEHA 25 mL FEE, FREFiE,
BRI 30 min, HOAEER, HEEANE IR AR
w, Y, ik, BiE,

2.2.4  FIMERESNWR S5 UKL iR AET R (1)
0Oy 1K b B i B R N S L e Sl A X A 1
F . RE R BIERES,, % “2.2.37 TR ik
Hiles, BfE.

2.3 EHEMAEFER BSTEA . HHKA . BIPERE S
VWGE R, FE “2.17 WG TR, 4
RULE 1, mERTR, ApkEREL R, &5
HoAbZe P e B A 0 B, A EERT LS,
FRISES BB KT 4 500, BAMEICTHE,

2.4 KMXAFE KEWH “2.2.27 BT
PR 1 ~ VD& &, 76 “2.17 T 50k T vEe
DZE o DAVAWOmT e iR B2 B AR (X)), AT AR
PAsbR (V) FATEIE, Z5RIEE 1, wTRIE )
FEAS FEF N LR BT,

16.0 ~ 29.0 min, 24.0% — 35.0% A;

’
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1. methyl paederosidate 2. asperulosidic acid 3. asperuloside 4. isoorientin

8. dehydropachymic acid 9. pachymic acid

5. orientin 6. vitexin 7. dehydrotumulosic acid

E1 &A% HPLC &iLE

Fig.1 HPLC chromatograms of various constituents

x1 BERALMEXR

Tab.1 Linear relationships of various constituents

WA EIEp r LAEIEE/ (pgemL ")
X5 R T U PP R Y=1.614 3x10°X-797. 5 0.999 5 6.36~127.20
ZEn TR Y=9.365 2x105X+1 030.2 0.999 1 4.69~93. 80
ey Y=1.090 8x10°X+686. 5 0.999 5 5.52~110. 40
SR Y=8.284 7x10°X-967.7 0.999 2 1.06~21.20
SRRt Y=1.366 3x10°X+354. 6 0.999 7 1.63~32.60
LaRiiINEs Y=8.970 9x10°X-1 068.7 0.999 6 0. 84~16. 80
EE TR Y=1.132 9x10°X-587. 1 0.999 3 1.47~29. 40
RERER Y=7.161 2x10°X-833. 4 0.999 4 0.76~15.20
IRE TR Y=1.581 9x10°X+1 270.7 0.999 2 1.94~38. 80
2.5 MEEIXE KB “2.2.17 TF X MR, R, tr T, AL
ERRTR, TE “2.17 T GE SR HEREIE 6 IR, 1 | %mﬁé/\ 2. K% iR 1 T L RSD 4y B N
MR AR IS . At Birme . EHEE . B 0.59% . 0.68% . 1.57%\ 0.98% . 0.76% . 1.09% .
ZERCPR, ZERCIE . BDRTE. RELSIRR . RARE  0.95% . 1.32% . 0.64% . RUIAWIE 24 h N EAGE
M2, AR % 2 W i AR RSD 73 %l 0 0.58% . 0.73% .,  PER4F,
0.61% . 1.01% ., 0.84% . 1.10% . 0.89% . 1.13% . 2.8 mARwEl R X IE KE S RIS X IR S

0.77% , FWULEHEHE RLF

26 F & MK MCFE PR S &, %
“2.2.37 IR Okl s 6 fn Bt i W, TE
“2.17 WUEGEZRAE N HEREINE DA X PR U

HlE, M e, FEM e, SR, AR
IR, EREER, FEREMR, REMRIE

AL RSD 43914 1.25% | 1.57% . 0.66% . 1.88% .
1.74% . 0.79% . 1.46% . 0.92% . 1.31%, F W%
JrikEE R,

2.7 #EMRXE WE—mHHS R, ERT
F0.2, 4,8, 16, 24 h{E “2.17 TG LMNFT
PEREDIE , DUAS A PR R . bR, &
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FF 2] R 5 S B R YR H G 0. 826 mg/mlL, 4N EL
R 0. 554 mg/mL, ZMHHA 0. 728 mg/mL, 5H2F
A 0. 142 mg/mL, ZEHEH 0. 186 mg/mL, 41If 4
0.092 mg/mL . EE AR 0. 178 mg/mL | FEAR
X2 0. 088 mg/mL ., fREFR 0. 242 mg/mL % IE
W, B — e & A SRR 9y, By
1.5g, BETHIEHILIM T, K2 AX BSE i’

0.5. 1.0, 1.5 mL (50% . 100% . 150% /K°F) %
30y, ¥ “2.2.37 iR ik & At AE R,

“2.17 WAL T IR, A RCR, 45
B, WOPRBERAT R . M RER . AR F
ER ., iR AR AR LR AERE
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R . B ZE R OF B BE [0 R Ay B 99.96% . FERARAWR T ~ VIR, 7F “2.17 @&
97.77% . 98.82% . 97.31% . 98.18% . 97.52% .  dEEENE, DAAHIRAF A Pabs, W0 HAt 8 Fki o4
98.32% . 96.98% . 99.35% , RSD 3%k 0.87% . MK IERF f,, AN [, =f/fi = (AC,) /
1.27% . 0.92% . 1.34% . 1.65% . 0.76% . 1.16% . (AC) (A, MG, ¢, NHFHHSH
1.56% . 0.94% , i, A RREIN LA AR, € A REI A A
2.9 AAARERFE OREBEWE <2.2.27 W &), gRNE2,
F2 BRSENEERTF
Tab.2 Relative correction factors of various constituents

A RLE N (ARSI

R T e P R TN TR e TR e T Fr Gt LAtEm  FAREm  KEm
Vi 0.542 9 0.987 2 0.825 4 1.099 9 0.651 1 0.764 5 1.258 3 0.5529
A% 0.556 0 0.954 7 0.8329 1.103 6 0.656 8 0.778 2 1.259 3 0.565 5
v 0.555 4 0.965 0 0.818 9 1.084 2 0.654 8 0.794 9 1.254 1 0.568 0
m 0.554 9 0.954 3 0.8157 1.091 2 0.644 8 0.803 3 1.264 2 0.572 4
1 0.553 2 0.939 4 0.8159 1.065 3 0.659 0 0.784 8 1.242 2 0.558 1
1 0.556 0 0.963 9 0.824 1 1.089 0 0.655 3 0.793 3 1.256 4 0.569 4
qu/]{ﬁ 0.553 1 0.960 7 0.8222 1.088 9 0.653 6 0.786 5 1.2557 0.564 4
RSD/% 0.92 1. 66 0. 81 1.25 0.76 1.75 0.59 1.31
2.10 REME., &tttk R F 6% 5 C,s+ Ultimate C g {035 A X5 AH %A% 1E PR B9 5%

ARSLEG L T Waters €2695-2489 . Agilent HP1100  Z5 5L U055 3, WM L] W20
354X, LK Thermo ODS BP C,,. Agilent Extend
*3 FEEE, BIEEITENRERFHZm
Tab.3 Effects of different instruments and columns on relative correction factors

A RIE 7 (AR )

& JERzE 7

e N R i R i -

M

AL FARER KA

Waters €2695-2489 Thermo ODS BP C 4 0.557 7 0.967 2 0.8226 1.106 0 0.663 3 0.794 7 1.2590 0.568 7
Agilent Extend C g 0.537 1 0.957 6 0.823 9 1.092 8 0.648 3 0.765 8 1.2605 0.5525
Ultimate C g 0.550 2 0.9520 0.820 7 1.075 1 0.6515 0.788 5 1.2593  0.563 2

Agilent HP1100 Thermo ODS BP Cq 0.548 9 0.963 4 0.812 6 1.087 2 0.656 8 0.801 6 1.2637 0.5719
Agilent Extend C g 0.554 5 0.944 5 0.8190 1.069 9 0.647 3 0.789 2 1.2582  0.556 6
Ultimate Cg 0.543 6 0.961 3 0.816 5 1. 086 3 0. 660 4 0.796 2 1.244 4  0.576 8
F-H{H 0.548 7 0.957 17 0.819 2 1. 086 2 0.654 6 0.789 3 1.2575 0.5650
RSD/% 1.36 0. 86 0.51 1.18 1.01 1.58 0.53 1. 64

2.11 AREARBRMAANRER T Y ALEE KRERTRRNE, Z52R 0% 4, TAY LT
BTANFEMR (25, 28, 30, 32, 35 C) XtHAHXE 5w,
F 4 AEFERITEIRIER TR
Tab.4 Effects of different column temperatures on relative correction factors

A RCIE N (AR

B R T Anr R AR SR T ALEm | LAlEm | RER
25 0.557 2 0.958 7 0.8336 1. 101 6 0.639 7 0.800 2 1.252 6 0.565 4
28 0. 560 5 0. 966 2 0.820 8 1.098 8 0.641 8 0.773 6 1.267 2 0.558 7
30 0.554 9 0.951 6 0.826 1 1.082 6 0.667 5 0.784 6 1.251 0 0.560 1
32 0.5553 0.960 9 0.8192 1.089 1 0.650 0 0.7929 1.243 7 0.552 6
35 0.5399 0.941 7 0.827 5 1.075 3 0.643 8 0.786 1 1.259 3 0.5539

SEIAE 0.553 6 0.955 8 0.825 4 1.089 5 0.648 6 0.787 5 1.254 8 0.558 1

RSD/% 1. 44 0.99 0.70 1.01 1.74 1.26 0.71 0.92

2.12 & Ar DIHAF MNAR, O Waters KR HA 8 Bl 20 O AR X B Ik fa], S5 SR S,
€2695-2489 . Agilent HP1100 {4 3%4%, LK Thermo — FIAIATCH] W50,
ODS BP C, . Agilent Extend C, Ultimate C {7
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*5 SRS EIREBRIE
Tab.5 Relative retention time of various constituents

(e ek AHXT R B Bj‘ Ii] ( Wﬁﬁ%ﬂﬁ)

MRV N ErtmR  Erhy SR gl REER AERER SR
Waters €2695-2489 Thermo ODS BP Cg 0.425 1 0.558 7 0. 620 2 0.778 9 0.903 4 1.153 4 1.207 6 1.287 9
Agilent Extend C g 0.423 9 0.556 4 0.619 8 0.778 1 0.903 5 1.152 6 1.203 4 1.281 6
Ultimate C g 0.424 7 0.551 6 0.613 7 0.772 4 0.901 9 1.134 6 1.198 6 1.280 1
Agilent HP1100 Thermo ODS BP Cq 0.419 5 0.5389 0. 609 5 0.758 1 0.898 7 1.1317 1.201 9 1.280 6
Agilent Extend C g 0.4137 0.534 2 0.6112 0.763 3 0.901 5 1.143 8 1.205 1 1.286 7
Ultimate C g 0.420 4 0.550 7 0.608 7 0.761 9 0. 896 4 1.147 6 1.199 7 1.276 4
F-H{H 0.4212 0.5484  0.6138  0.7688  0.9009  1.1439  1.2027 1.2822

RSD/% 1.03 1.78 0.83 1.15 0. 31 0. 80 0. 28 0.34

2.13 #H&AsFeax W3 HPRER, #Fsa
By, ¥ €2.2.37 R FEEATHNAE 3 AR SR
W, 1 “2.17 T & R E, THESE

B, g5 6, NI 2Pk AT fS a5 5 A bR
AR, MY ZE (RAD) <2.0%

®6 BEEATHENELER (mg/g)

Tab. 6 Results of content determination of vairous constituents (mg/g)

s ﬂfﬁiﬁf _ X6 BR e RCHY P i _ N RTR ) AT _ SEER
HMFREE AMREE —IZIEE RAD/% MR —IZIEE RAD/% MR —IZ3E RAD/% MR —IZ3HE RAD/%
181102 0.061 0.549  0.543 0.55 0.372  0.379 0.93  0.487  0.475 1.25  0.094  0.096 1.05
190103  0.053 0.496  0.505 0.90 0.422  0.410 0.72  0.437  0.429 0.92 0.106  0.104 0.95
190301 0.069 0.573  0.561 1.06  0.343  0.349 0.87 0.558  0.549 0.81 0.078  0.079 0. 64
s _ ERs _ LR LEmR _ FREREMR _ RETR
ShFRE —IZIEE RAD/%  AMEEE —IZiTE RAD/%  AMsiE —IZiTH: RAD/%  AMsiE —IZiTH: RAD/%
181102 0.125 0.128 1.19 0.118 0.115 1.29 0.059  0.060 0.84 0.163  0.159 1.24
190103 0. 140 0.138 0.72 0. 100 0.102 0.99 0.066  0.065 0.76  0.145  0.149 1.36
190301 0. 105 0. 108 1.41 0.123 0.126 1.20 0.051  0.052 0.97 0.18  0.183 0. 81
3 itig AATE, FFRBELPTAS A5 R 5 AMR R Do B 25 5
3.1 E#EAHRE ARLEBSHICER [10-15],  HIETE, ZOTERE TR, 0T TR R A

T OMEK . K, B0 05% vKES IR
ZNE-0.05% pKEERR ) 2 )1-0. 05% g1
MBAIHR S, 456 (kg 5L M K45 i 4 |
SRR R, A LA 2 E-0. 05% B2 N I
SIAH, i 2. 17 TR AR TR VR
3.2 BRRGREmE & o ki dFE KL HET A
[l B ) (50% FOEEOST L 70% FROEER
LY X BOCR A S, & B DL R A 4R B
FUBF 25 B3 A R R e i, (R A 2% B AR X 4520
U A B S E ST SR B A (A R,
FEUOCBDY R BN ) (15, 30, 45 min), fR X,
K FHH B 8 75 B 30 min 1 SR AR S A W &
T,
4 it

AR S G 3 N7 — I 22V ik [ SR ' R ot
PRIERAT R, 0 RHRR . N, 2
1, 2R, AR RE LR AEIRER .,
IRETRI A i, W TR F A RAE T AN
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[8] k%, ¥ %, W3, % Py BEEEY (Q- [12] = B0, EHT, BB, 5. RP-HPLC [l I iR 7 it

[9]

marker) 5T FEWIZRFREIEA KR EARAER S [ )], e
2, 2016, 47(9) . 1458-1467.

XIEZ, B4k, HhE, o PSR EAREY (Q-
Marker) ; FF257= 5 B H B[ 1], P2y, 2016,
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BGR, B, O, S TR0 G- AR
PSR I 00 2 1 A6 0 5 b 5 SR I R B4 Y o
[J]. PHEERZ%E, 2015, 35(1): 9-12.

R, ke, BROWF, % S sSoRAn ik e
FAElE R R 6 MR A R[], P EZ A, 2014,

[13]

[14]

T4 BEEERH A S [ )], R ETEGGE, 2008, 33(19):
2215-2218.

O, O, BN, . PKFLR RP-HPLC BRI
MERERFE IO S Fh =M S R[], W,
2010, 45(4); 494-497.

Sk, BT, B3, . AR s ik R
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XMEZ:, fHE, B, S5 IRV P SR A = R e R
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Bt% B GC L EEZE I R® Co-y iEER T E X 4 T 4 B9 2%

ERE', EEH®, ZHwW, #HIxF"
(1. BIMAK¥MESE —ERGFEEM, B2 FI171361003; 2. BITA¥H ¥, & E] 361005)

TEE. B AR (HE, 2, BN4E%) GCIRAEE, HHEY Cory 4 UK 2R LG | HE R
THEW., AOEBSHERENEW, 7 R4V LR OEREBUE M/ Hr Rk H HP-5 BAEH (0.32 mmx30 m,
0.25 pm) ; FFFEIIEEE 240 °C; FID RIS 260 <€, &R 13 A RIELEE A 13 a1, MU RT
0.930, 4 LI FERS AN MERR BRI (r=0.999 7), “F3IAEEEE 93.62% ~107. 1% , RSD 2.3% ~3.2% ,
WMCKEIG, HEmE, THD, AU AR EAZL (P>0.05); SRS A ETE 4.0 kGy THREE, 1F
8.0 kGy FRERE (P<0.05), 5 Co-y FHE KB FH BB A& i i A MR — i B2, C7E PRIE K B A
LT I BRI IR

KA. AL, FESUEE; ©CCo-y SRR ; LERIEMNG; Hi S, THBY; WG RER; GC

FESES. R927.11 XHEPREE . A XEHS . 1001-1528(2019) 12-2853-05

doi: 10. 3969/j.issn.1001-1528. 2019. 12. 006

Establishment of GC fingerprints of Duye Powder and effects of *Co-vy irradia-
tion sterilization on four constituents

CHE Erxi',  QIU Ying-kun®, LI Mei-li',  SHAO Zhi-yu'"
(1. Department of Pharmacy, The First Hospital Affiliated to Xiamen University, Xiamen 361003, China; 2. School of Pharmaceutical Sciences, Xiamen
University, Xiamen 361005, China)

ABSTRACT: AIM To establish the GC fingerprints of Duye Power ( Glycyrrhizae Radix et Rhizoma, Hordei
Fructus Germinatus, Galli gigerii Endothelium Corneum , etc.) and to investigate the effects of *Co-y irradiation
sterilization on bornyl acetate, cinnamaldehyde, eugenol and myristicin contents. METHODS  The analysis of
ethyl acetate extract of this drug was performed on an HP-5 capillary column (30 mx0. 32 mm, 0. 25 m), and the
injector temperature and detector temperature were 240 °C and 260 °C , respectively. RESULTS There were thir-

teen common peaks in the fingerprints of thirteen batches of samples with the similarties of more than 0. 930. Four
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