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TE: BM A W IEERIENE LR R (ILZEEE) 5 MM E AR, ik %251 80% H it
BRI 1R Wondasil Cpg (354 (4.6 mm x 250 mm, 5 pm); WBIAH L IE-0.3% BERR, #6EEVEN; AR E
1.0 mL/min; #54& 240 nm; A1 30 °C . DASEET M AAR, HHANRE TR, S BRI . DT . IIZR8HE M
ARIER T, Bl S AR, R WETR. S-5F IR, 2. DT, A H 4 34E 0.012 0 ~
0.120, 0.026 8 ~0.268, 0.074 4 ~0.744, 0.058 6 ~0. 586, 0.008 6 ~0.086 pg fWHEPFLELRERIT (r=0.9999),
SEXY N KE B 2R (RSD) 4> B h 103.43%  (1.45% ). 103.36% (1.50% ). 104.47% (0.30% ). 102.08%
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Simultaneous determination of five constituents in Shanzhuyu Formulated Gran-
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TIAN Yu-rou"*?,  MA Jing-mei'>’,  WANG Xin-guo'*?*, LI Jun-shan®**,  NIU Li-ying"*’"

(1. Hebei University of Chinese Medicine, Shijiazhuang 050091, China; 2. Hebei Provincial Engineering & Technology Research Center for TCM Formu-
lated Granules, Shijiazhuang 050091, China; 3. Hebei Universities Application Technology Research Center for TCM Formulated Granules, Shijiazhuang
050091, China; 4. Shineway Pharmaceutical Co. , Lid. , Shijiazhuang 050091, China)

ABSTRACT: AIM To establish a quantitative analysis of multi-components by single mark ( QAMS) method for
the simultaneous content determination of five constituents in Shanzhuyu Formulated Granules ( Corni Fructus) .
METHODS  The analysis of 80% methanol extract of this drug was performed on a 30 °C thermostatic Wondasil
C,scolumn (4.6 mm x250 mm, 5 um), with the mobile phase comprising of acetonitrile —0. 3% phosphoric acid
flowing at 1. 0 mL/min in a gradient elution manner, and the detection wavelength was set at 335 nm. With morro-
niside as an internal standard, the relative correction factors of gallic acid, 5-hydroxymethylfurfural, loganin and
cornuside were established, followed by the determination of their contents. RESULTS  Gallic acid, 5-hydroxym-
ethylfurfural, morroniside, loganin and cornuside showed good linear relationships within the ranges of 0. 012 0 —
0.120, 0.026 8 —0.268, 0.074 4 -0.744, 0.058 6 —0. 586 and 0. 008 6 —0. 086 pg (r=0.999 9), whose av-
erage recoveries (RSDs) were 103.43% (1.45% ), 103.36% (1.50% ), 104.47% (0.30% ), 102. 08%
(1.74% ) and 104.01% (0.62% ), respectively. 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
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Shanzhuyu Formulated Granules.

KEY WORDS: Shanzhuyu Formulated Granules; gallic acid; 5-hydroxymethylfurfural; morroniside; loganin;

cornuside; QAMS
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250 mm, 5 pm); VA NE (A) 0.3% BER
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Fig.1 HPLC chromatograms of various constituents
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2.4 FiEFER

2.4.1 ZKPEXRREL  AFE WIS BT 2.
4.6,10, 12, 16, 20 pL, {F AWAHEEL, LA
R AR AR (X)), MR BRI ALPR (Y)
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Tab.1 Linear relationships of various constituents

%y I 7 r L pg
BETR Y=9.07 x10°X -2.97 x10%> 0.9999  0.012 0~0. 120
S-ERHAERE  Y=8.06%x10°X -3.94 x10> 1.0000 0.026 8 ~0.268
B Y=1.72x10°X +2.21 x 10> 0.9999  0.074 4 ~0.744
DT Y=1.51 x10°X +1.19 x10*> 0.9999  0.058 6 ~0. 586
B Y=1.31 x10°X = 1.21 x10% 0.9999  0.008 6 ~0. 086
2.4.2 KEEEIRE S WCHR — i i T

(5 15031121), [A]1 d PELEHERE 6 YK, TS

BT . SRR . 2t DRI, Ii4es
BrEERSEEE RSD 4350 0. 71% | 0.46% . 0.46% .
0.49% . 0.53% , FIUHAERE RAT,

2.4.3 fatEilE RS MR — AR A TR
(= 15031121), F 0. 2. 4, 6, 10, 14, 18,
24 h JEFE, AR 10 pL, WAEE TR, S-FEH &
BT | B tE . SR ILZRBCHT I T RSD 43
ok 0.54% . 0.51% . 0.57% . 0.48% . 0.82% ,
FIAGLR S TRTE 24 h SRR T R AT

2.4.4 HEMERE  BUR—FES (H1E515031121) ,
42,127 TR 5 EAT RS 6 ik A,
MR E TR, S-FEH el . SR, D&,
L% 85 397 5 &0 45 1 RSD 43 51K 0.66% . 0.62% .
0.63% . 0.62% | 1.67% , FHZIrkEEMRI,
2,45 fnkEREBCRIRE:  RERERES A ECH
(] —Ht5 (55 15031121) #4545 0.05 g,
e fy, RS AEXBMEA1:08, 11,
1 1.2 09 Lb BKS 2 4s In— 2 5 0 B8 O VA R, %
“2.1.27 TRy ikl A AORIE R, TR DR,
ZERWFE2,

x2 BROMERKRXBER (n=6)

Tab.2 Results of recovery tests for various constituents (n =6)

M7 A 3% /0
W Wbl WAi/me  MARms  Wilmg  EMoRs% o
(RSD/% )
W TR 0.050 6 0. 066 2 0.057 5 0.126 5 104. 87 103. 43
0.050 7 0. 066 3 0.057 5 0.126 5 104.70 (1.45)
0.050 6 0. 066 2 0.072 0 0.139 0 101. 11
0.049 9 0.065 2 0.072 0 0.138 8 102.22
0.050 3 0.065 8 0. 086 0 0.155 5 104. 30
0.050 5 0. 066 1 0. 086 0 0.155 0 103.37
5-5% P AL b 0.050 6 0.144 6 0.126 0 0.276 4 104. 59 103. 36
0.050 7 0.144 9 0.126 0 0.276 2 104.23 (1.50)
0.050 6 0.144 6 0.155 4 0.301 0 100. 65
0.049 9 0.142 6 0.155 4 0.3017 102. 37
0.050 3 0.143 7 0.191 1 0.342 5 104. 01
0.050 5 0.144 3 0.191 1 0.343 7 104. 32
B 0.050 6 0.303 2 0.266 3 0.581 3 104. 42 104. 47
0.050 7 0.303 8 0.266 3 0.5817 104. 34 (0.30)
0.050 6 0.303 3 0.328 3 0.647 0 104.70
0.049 9 0.299 0 0.328 3 0. 640 3 103.93
0.050 3 0.3015 0.3955 0.715 3 104. 64
0.050 5 0.302 7 0.3955 0.717 1 104.78
R 0.050 6 0.362 6 0.3227 0.690 9 101.74 102. 08
0.050 7 0.363 3 0.3227 0.682 9 99. 04 (1.74)
0.050 6 0.362 6 0.393 6 0.762 7 101. 65
0.049 9 0.357 6 0.393 6 0.766 4 103. 88
0.050 3 0.360 4 0.4719 0.850 2 103.78
0.050 5 0.3619 0.4719 0.8452 102. 43
I ZE B BT 0.050 6 0.051 0 0.044 9 0.097 9 104. 41 104. 01
0.050 7 0.051 1 0.044 9 0.097 3 102.93 (0.62)
0.050 6 0.051 0 0.055 6 0.108 8 103.97
0.049 9 0.050 3 0.055 6 0.108 0 103. 67
0.050 3 0.050 7 0. 066 9 0.120 8 104. 68
0.050 5 0.050 9 0. 066 9 0.120 8 104. 41
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2.5 AR ERT R E

2.5.1 BT BTSN RIERE 2. 6, 10,
16, 20 L, AR S, =fi/fu =W, xA/ (W, x
A THEAXTRIER -, o A S BRI A
W, AR s, A, A m TR, W, A
gy m BT, DS AN, ITRRE TR, 5-7%
PR | SR AL A BORT TP AR A IE R, 45
RS,

2.5.2 EAEMEEL AR 2 MR OIE R SN
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Tab.3 Relative correction factors of various constituents

PR/ L Fonmnwarmn Sosnsameme Lo s S ey

2 0.510 0.459 0. 879 0.737
6 0.520 0. 460 0. 877 0.763
10 0.523 0. 464 0.878 0.763
16 0.526 0. 465 0. 879 0.763
20 0. 526 0.467 0. 879 0.763
FEE 0.521 0.463 0.878 0.758
RSD/% 1.27 0.73 0.10 1.53

3RO EIE, THRSFE, APRIE 4.

x4 ARMUEFEMEBIEE EENKRERTF

Tab.4 Relative correction factors on different instruments and columns

& ik Soamewarm Sgmte/spem e S/ mkir St/ ussime
B Wondasil C,g 0.521 0. 463 0.878 0.758
HFIEE C g 0.539 0. 466 0. 882 0.766
Agilent Cg 0.525 0. 468 0. 880 0.759
W=T6 Wondasil C,g 0.552 0. 481 0. 889 0.763
FIEE C g 0.578 0. 491 0. 892 0.766
Agilent Cq 0. 565 0. 483 0. 888 0.764
SEHIE — 0.547 0. 475 0. 885 0.763
RSD/% — 4.12 2.36 0.63 0.45

2.5.3  (iEIEEN RIS I0R K i
I, RRINZE 23 (A B I D) 2 A PR e B, SCHRAE €3
e S {37 T — M SR FE AR ) {5 B3 I ) 15 B ) 2
BB 201,37 TR X R SR, 4> Bk
2 RIS ORME (1 R G5 3 R0 AT S B A %
BEE TR . S-FR M SLMEME | ChAR TR L 28 B 0T 1
FEXH B B ) RO CR B N [] 2%, R IV TR . 5-0%
PR 2 T A GE i B8 I 1] RSD 43 %1 4 11.48% |
7.13% , SRR BRI A 22 RSD 5 9.99% , FEAH

PAE 2 Bh 75 EE AN E A A I B 2 6

RHISCHR [13] J7k, JCIe R 5 7 B ik 2
BRI RS, AEARTR A 25 T RIVEER HIAS [R] e 280
FHETE R GEM @AY, 200k B I AT A AR e o
F, B35 AA [R] G A A5 64 R 000 18 23O B T ]

AR SRR, L IR I AT AR,
TEZ BRATEAE A S R B e AR ATl 318

HSORE I E], B RS SEMELE T
FEHR, JFLARIR R ZEVP E AR, SR ILE S,

R5 FREMUEFEMEIEHE LR BEE
Tab.5 Retention time on different instruments and columns
(& A Iy WETE S-RWIEBEE ST o LS F RpR i
Gyt Agilent Cpg x 5.680 7.368 20. 203 26. 305 38. 068 1.014 5 0.190 9
KFNRE C g y 5.801 7.976 20. 624 26. 583 39.011 — —
ST 7.264 9.270 22.158 27.553 40. 476 — —
HEE — 7.560 9.595 22.670 28. 143 41.258 — —
A X525 — 4.08 3.51 2.31 2.14 1.92 — —
W=IE  Agilent Cg x 5.827 7.743 19. 983 25.053 36. 747 1.018 3 0.207 3
AR Cog y 6.103 8.383 20. 323 25.427 37.887 — —
S A — 7.700 9. 663 21. 693 26. 290 39. 097 — —
A — 8. 048 10. 047 22.297 26.978 40.019 — —
AR 22 — 4.52 3.97 2.78 2.61 2.36 — —
2.5.4 MEMEAERNE  SRRHSMREM—I 3 g
ZIREHEATINGE, AT 2 0, S5RIE6, A2 3.1 dewlk ki ARSCESR DAD A2t

FOTIEFIRE R 225 (RSD <5% ), R
ST BT AT B R AT B
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*6 ZEHNESEENELER (mg/g, n=2)

Tab. 6 Results of content determination of various constituents (mg/g, n=2)

2 i WETR 5 -3 1 LR DT I ZEBHT

N VN RES — M 2Pk LINARES — M Z Pk LINARES — M Pk LINARES — M 2k

1 13.55 1. 38 1.37 1. 14 1. 18 8.45 8.49 1.28 1.25

2 13.38 1.33 1.32 1.21 1.25 8.30 8.33 1.27 1.24

3 12.92 1.59 1.55 1.29 1.32 8.01 8.09 1.40 1.35

4 9.95 2.39 2.41 8. 40 8.43 8.21 8.25 0.91 0. 88

5 9.93 2.02 2.07 8.21 8.28 8. 19 8.23 0. 88 0.85

6 2.43 1.02 0.98 2.42 2.49 2.37 2.40 0.21 0.20

7 8.30 2.55 2.49 5.37 5.42 12.62 12. 68 1.75 1.71

8 8.33 2.62 2. 68 5.56 5.62 12. 65 12.73 1.73 1. 68

9 2.33 0.42 0. 40 2.05 2.07 3.32 3.35 0.42 0.41

10 2.42 0.43 0.41 2.09 2.12 3.45 3.49 0.44 0. 46

11 6. 67 1.45 1.40 3.16 3.21 7.96 8.01 1. 12 1. 10

12 7.12 1.55 1.53 3.21 3.26 8.12 8. 16 1.24 1.21
K45 240, 238, 284 219, 273 nm, #JE [2] Bz, dksm, ¥EWewe, &%, L0280 R 75 TBORLAY T i iF
FEPEI L | R T LT 4 DU (6 g 0 JELI). A R, 2016, 33C2) - 580
o NN [3] ® % HPLC 3 ILZE 8 Bk b D&M & &
=] YANG: ll==o ELIR S 52 ) AT L.
L TR, EZAERE 240 nm AR RN N

L . [J]. BJpIrEEZE, 2007, 20(6) ; 554-555.
3.2 XA R G E®RFE AR ERBUAF (4] TAER, BB, a0 R Y
(50% ., 70% . 80% . 100% H fi) F1#H 7= B [a] HE[J]. ETZEZe, 2011, 36(6) : 657-658.
(10, 20. 30 min) JEATILES, KRILLL80% HIEAE  [S]  #hu, Wik#, &EE, % WEIPkmEsE) S
R 20 min i, 4 AR S AT, ALES, 2016, 38(11); 505.2505
. s : ) (6] MM, X K, E A, S W e o

3.3 T ¥ H . H . 5- 3
3 ARHRE REE. SR SRRLR I | kI . BRI TR 2,
ARG, WHAYEERSE, SCREAROARIL 17 g, mtbar, skRE, S MBI RTRET
ZREBEIC R BT R R bR . Hirh, SO AR M AL B S RO WA ATERRIE ()], T 22,
FasE, 1 H X R BRAN S AR, O R S bR 2014, 39(10) : 1826'183;

v ST b [8] H&fEHE, ¥ &, & e L EZ s 7S
Y, DAREARAS I REAS
4 #/E%{ i X ECRAEC 7 R S B AR R E AERR R (T, P EBERE

sHlE 2 0015, 35(16) ; 1470-1474
FAR I, 5 : .

AT VINARBIR BRI TEX R, @dTT (01w ow, BRE, & 0, % WERENEE S S A
PRIl . M ROER RN . A EEE . Mk AW SR ] PR 2yZRE, 2013, 38(9) : 1406-1410.
WERERL, WERRETAY, XE W EIPHORMTAT Y (10] SO ORI, SORE, B WA
BHIERTTR, RIWONERTS RS SMRER *ﬁ*;;ﬂﬁ“;;ﬁ?& 28];;;;;2“;;
H ; - E_ ‘\T‘S_‘ ; py \%"“': SO ) , =M, N, =% - — N T
NBEF, ARBRNERYE. REERTER, W 2 L 4 RS D). s, 2016, 38(6)
n] A L2 BT e 5 ORI B A SR I S AP 1274-1278.

P (12]  x [, REE, REY, 5 — 2Pk E (gt h

= : 4 IR ()], RS, 2015, 37(5) : 995-999.

[1] [ERZGMERS. ik AR I E 25, 2015 45— % (13]  FIRE, Mo, Rk — P O oo i e &
[S]. db5t. thEEZRE B, 2015, 27-28. BPEREOT L] k2, 2003, 31(10) : 1232-1236.
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