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Determination of four iridoid glycosides in Yinzhihuang Granules by QAMS
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Abstract: Objective To establish a quantitative analysis method of multi-components with single marker (QAMS) for the
simultaneous determination of geniposide, shanzhiside, deacetyl asperulosidic acid methyl ester and genipin-1-B-D-gentiobioside in
Yinzhihuang granules, which is proved to be a scientific and feasible method for the quality control in Yinzhihuang granules.
Methods Geniposide was chosen as the internal reference substance in the HPLC method, and three relative correction factors
(RCFs) of geniposide to shanzhiside, deacetyl asperulosidic acid methyl ester and genipin-1-p-D-gentiobioside were established,
which were adopted to calculate the mass fraction of each. Meanwhile, the mass factions of four iridoid glycosides in Yinzhihuang
granules were also calculated by the external standard method (ESM), and the scientificalness and feasibility of QAMS was verified
by comparing the quantitative results between the two methods. Results The three relative correction factors (RCFs) were perfact.
The detection calculated by QAMS was consistent with the results by ESM. Conclusion The established QAMS method can be
used for quality control of Yinzhihuang granules to improve its quality standard, especially when some authentic standard substances
were unavailable.
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Agilent 1100 =y 0GAH (A (SE1H Agilent 24
7)), Agilent Chemstation T_fEi; Waters 2695-2996
AR A (SE[E Waters 2] ), Empower I
YRk LC-20A w4 (HA Shimadzu 2
7)), LC Solution T {Fuk. ffif 4 Kromasil Cg (250
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ISR T e R RNBE, 55T, 138 0] H i i 45 98
R B i 6 OE R TR— 50 mL =T, H
50% I AR AL, 5, WK A 5oy
340.6. 42.14. 47.50. 94.85 pg/mL [FI7R A5 IR Ao
212 SERSERA RIS B HE s Bk 2.0 g,
KEEWE, ERIEHERI T, K% A 50% T EE 10
mL, %3, FEiE, KB 30 min, U, A
%, FRRE R, H 50% FEEANE IR 0 R, B
AJ, 10 000 r/min 50> 10 min, B R LA 0.45 pm
JERE e, BT,
2.1.3  BIPEFE SIS % T 2Tk A b
PEFEEHUIM B PERE i, 4% “2.1.27 TR J5 ikl %
A R
214 AL A% FY Kromasil Cis (250
mmX4.6 mm, 5 pm); VsIAHN LN (A) -0.05%
SR OIREE (B, BAEUEML, BEMARF AR 1,
PR E 1.0 mL/min, £009% K 238 nm, 413 30°C,
AR 5 pl.
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Table 1 Gradient elution program

HJ 8] /min ZE1% 0.05% — I LRV %o
0 5 95
15 6 94
23 10 90
35 22 78
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3-genipin-1-B-D-gentiobioside 4-geniposide
1 BEXREM (A, fikm (B) fAMHR (O B
HPLC
Fig.1 HPLC chromatograms of mixed reference

deacetyl asperulosidic acid methyl este

substance (A), sample (B) and negative sample (C)

2.1.6 ZPEXRRFE ORI RIS 0 B
1. 24 4. 64 8. 10 uL, A3 lENBAHEIEAL,
% “2.1.47 TN G FE , DAETRAR ) HARER,
HEFERCOG MRS, THRARNE T ILAET . £ Bk
ZE AT IR IS RN L 8 P - 1-B-D- e I B A g [
TR Y=1 511X-1.210 (#=0.999 9), Y=
1 446X+10.833 (+=0.999 6), Y=1 493X+7.052
(r=0.999 8), Y=1 004X—1.601 (»=0.999 8), £k
PEJEFE 20504 0.340 6~3.406. 0.042 14~0.421 4.
0.047 50~0.475 0. 0.094 85~0.948 5 pg.

2.1.7  REERELAES REERI “2.1.17 IR RGO
WV 5 L, 4% “2.1.47 TR (il 4, gt
FE6 U MAME T bt & QB4 R
FH G R 0t JE T--1-B-D- e I 7 1R W THI AR Y RSD
SN 0.12%. 0.41%. 0.34%. 0.26%. 45 5]
ASCHS RS 35 B 2 e o

218 EEMIKE  HBE-#UREES 6, %
“2.1.27 T 7k A A L, R “2.1.47 TR
S ARERE I E, WS bt X Ok
Z - B TR PP IR R 58 JE Y- 1-B-D-J2 IH W 1 (1)~
BI& 8l 1.828 4. 0.108 3. 0.247 2. 0.379 1
mg/g, RSD 73514 1.16%. 1.93%. 1.38%. 1.34%.
SRR IASLIG (W H N R A

219 FEEMERE A R, %
“2.1.47 WU OBESAT o TS 04 4. 8. 12,
16, 24 h FEAE, WASHET1F. IdEiF. % Sl
TP IR B RN 558 )8 ~F--1-B-D- i I 8 7 (1% 0ég 1 X
) RSD 70510 1.77%- 1.29%- 1.40%. 1.23%. #
W T VRAE 24 h IWARDE

2.1.10 RS RS ERE “2.1.87 IR &
MR PHE IR 1.0 g, 3L 6 43, 2k I
TRA XTI SRR 4 mL, 1% “2.1.27 TR 5kl st
TR A, ME , TS O B RE N % & RSD.
SERME T WM. 2 LG R R R 5T
J& ~F -1-B-D- % 1 8% 1 (1) ~F 2 [5] g 2 43 il ol
98.38%. 101.71%-. 99.09%. 100.64%, RSD 7} %
M 1.61% 2.58%. 2.07%- 1.82%.

2,111 ADRECIER PR DNE T AN S,
FATRHRE IE R 5 A 2

_L: As/Cs
f;/i_f;' Ai/Ci

K, A NS, CoNNSYIRIE, 4, 54T
T s VTR, G g A R R S o

TR T ERNIAET . & ZWE4- I HEE IR P
A e - 1-B-D- ML B AR IE R 7, 4551
W 2.

F2 LUREFEANSHRMEMRERF (n=3)
Table 2 Relative correction factors (RCFs) based on

geniposide as internal reference substance (n=3)

AXTFIER 7 (RCF)

BEFEAAR /UL

72/SZ. Jrzoe Jazn

1 1.039 1.012 1.534

2 1.026 1.015 1.528

4 1.033 1.023 1.533

6 1.047 1.014 1.541

8 1.054 1.020 1.532

10 1.041 1.019 1.537
Mean 1.040 1.017 1.534

RSD/% 0.95 0.41 0.29




L¥issatz.  Drug Evaluation Research 35 413 9 201849 A

* 1651

2.2 HEXIRIERE FRIM A1 E 2R

221 AFALE AR IEE F W sgm RA
Kromasil Cig (250 mmX 4.6 mm, 5 pum) &%,
M _E IRV G BRI 2 5. 8 uL, HEAES)
M, 2392557 Agilent 1100, Waters 2695-2996 A1l
LC-20A 3 FPAN ] i R AH (i SO0 M 1 1746 4 /N 3R
JA TR T 2 B AN A I R IR s, 25 SR LK 3,
K EINER L (RSD<3%).

F3 ARUFENSHHEMRERF (n=3)
Table 3 Relative correction factors (RCFs) on different

instruments (7=3)

AXHEIER 7 (RCF)

e aNAT e
fZZ/sz fZZ/Qc fZZ/JL
Agilent 1100 1.046  1.020 1.539
Waters 2695-2996  Kromasil C;g  1.031  1.012 1.514
LC-20A 1.057 1.033 1.552
222 AHEEEREX AR IER T KA

Agilent 1100 {5 2R ERE A, KB E IRV AT
FEA YR 258 pl, EFEZM AT, 230 il % %2 1 Kromasil
C g~ Diamonsi C3 f Phenomenex Cg t8,it#: % #5 T
TEE 4 /IR TEMEG 1288 18 70 AHD AR 1E A1 1R 5
SR W 4, RPWEIMER L (RSD<3%).

F4 FRGEHNSHEMKERFT (n=3)

Table 4 Relative correction factors (RCFs) on different

columns (n=3)

XA IE R F (RCF)

iR (e
fzz/sz fzz/Qc fzz/JL
Kromasil Cjg 1.041 1.015 1.532
Diamonsi C g Agilent 1100 1.044 1.026  1.527
Phenomenex Cg 1.053 1.022 1.549

223 fRldl e BLidet . £ 48t
BRI R e P-1-p-D- e M 5N S
YIRE 51 IARDRE O B LA O (o i e e A b, 2333

F 5 T ILAE 3 Ml s BB 5 O 3 FlAN ] 24 5
WAL NI EHLE, WA 5. 85 K& R B Ok
HWE BN (RSD<3%), B FH AR £ f (2
X BAAE BORORE TP HE 1A 4 A oo T i EA T 8
BLFERAT I

F5 AREMUFEFEIEHET Biri 5o BEXREE
Table 5 Relative retention values on different instruments

and columns

o . FHR O B

Sz QC JL
Agilent 1100 Kromasil C;g 0.345 0.441 0.894
Diamonsi Cg 0.363 0.464 0.924
Phenomenex C;g 0.349 0.437 0.883
Waters 2695-2996  Kromasil Cig 0.337 0.426 0.862
Diamonsi Cyg 0.354 0.446 0.897
Phenomenex Ci3  0.344 0.431 0.873
LC-20A Kromasil Cjg 0.340 0.438 0.890
Diamonsi C;g 0.348 0.451 0911
Phenomenex C;g 0.343 0.443 0.895
Mean 0.347 0.442 0.892
RSD/% 225 253 2.09
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HAC R DATAE SRR i, FEAER S v 1)
Tl 85 7V RE S, 23 B N SRR (B A,
SERESTTHE I R, & SR S R
AR~ -1-B-D- B0 B 1) & s Jfis e 17
SFIIAEF . 2 TR S R RS R 5T B - 1-B-D-
e R AR E R 7, VSRR 2 LTk
ZE BRI TP A 5T e 1 1-B-D- e I R )
FHCRARAFE S IE 3 K, BOPIE. 27
S AMRER B R AT, 2 FoOrik T
(Kot 2= 0 7E 3% LA, R B — I 22 VRYE 1 1
HEBERIORL 1) 22 48 h5 B2 T VRN IIF SO vl AT (%, 0
ELTR WA 6.

R 6 SMREF—INZITENEER BT PIRIRN D ERILE (n=3)
Table 6 Contents of four iridoid glycosides in Yinzhihuang granules by ESM and QAMS (n=3)

e ZZ/(mg-g ") SZ/(mg-g ") QC/(mgg ") JL/(mgg ")

N Shbrik Sk QAMS ShbRik QAMS Shbrik QAMS
00917146 2.0162 0.122'5 0.127 7 0.259 4 0.264 4 04131 0.407 8
00917147 1.828 4 0.108 3 0.112 6 0.247 2 0.2510 0.379 1 0.3720
00917148 1.778 7 0.102 4 0.1051 0.238 5 0.2396 0.3504 0.347 4
00917152 2.2541 0.127 7 0.1319 0.264 3 0.267 5 04182 0.4139
00917153 1.890 8 0.1156 0.1202 0.2521 0.2556 0.3922 0.388 6
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W17 MR{ES 00 169.99, 155.20, 149.33, 128.85,
106.85, 100.75, 99.10, 76.29, 75.79, 7422, 72.92,
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