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Abstract: Objective To establish HPLC method for the simultaneous determination of saikosaponin a, naringin, paeoniflorin,
calycosin-7-glucoside, tanshinone Ila, cinnamaldehyde, schisandrin, syringin, berberine hydrochloride, chrysophanol and hesperidin in
Yigan Yiqi Jieyu Granules (YYJG), and conduct a quality assessment using principal component analysis. Methods The
chromatographic separation was achieved on an Caprisil AQ-Cis (150 mm X 4.6 mm, 5.0 pm) column with mobile phase consisted of
0.1% phosphate-acetonitrile for gradient elution, at the flow rate of 0.8 mL/min; The column temperature was 45 “C. The results of the
content were then combined with the principal component analysis to achieve the scientific assessment of the different batches of drugs.
Results The content of saikosaponina, naringin, paeoniflorin, calycosin-7-glucoside, tanshinone IIa, cinnamaldehyde, schisandrin,
syringin, berberine hydrochloride, chrysophanol and hesperidin in YYJG had good linear relationship in the ranges of 1.6—80.0,
14—700, 10—500, 1.6—80.0, 1.6—80.0, 2.4—120.0, 1.2—60.0, 1.2—60.0, 8.0—400.0, 2.0—100.0, and 2.0—100.0 pg/mL,
respectively; The average sample recovery rate range were 98.3%, 99.2%, 98.8%, 99.3%, 101.9%, 97.5%, 99.8%, 101.7%, 101.1%,
102.5%, and 100.9% (RSD < 2.0%); The content of 11 active ingredients in 16 batches of samples respectively were 0.233—0.322,
3.007—3.142,2.201—2.273, 0.320—0.355, 0.317—0.399, 0.451—0.523, 0.265—0.297, 0.209—0.226, 1.848—1.873, 0.380—0.425,
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and 0.615—0.647 mg/g, respectively. Conclusion The established method is simple, accurate and reproducible, and can provide the

reference for the quality control of YYJG.

Key words: Yigan Yiqi Jieyu Granules; saikosaponin a; naringin; paeoniflorin; calycosin-7-glucoside; tanshinone Ila; cinnamaldehyde;

schisandrin; syringin; berberine hydrochloride; chrysophanol; hesperidin; HPLC; principal component analysis
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2.1 BEXGRAFERMRE

i i Caprisil Cis-AQ (250 mm X 4.6 mm, 5.0
um); KR 45 C; s CHE-0.1% B R KGR,
AR 0.8 mL/min; FHEFEM: 0~10 min, 10%
ZBE: 10~19 min, 10%~30%Zfi&: 19~30 min,
30%~40% 2% ; 30~35 min, 40%~45%ZfE; 35~
40 min, 45%~55%ZMiE; 40~50 min, 10%Zfi;
23 B AR I K 52 : 0~10.0 min 2 270 nm, 10.0~15.0
min A 230 nm, 15.0~19.0 min 25 210 nm, 19.0~
30.0 min 25 290 nm, 30.0~35.0 min >~ 250 nm,
35.0~40.0 min J¥ 345 nm, 40.0~50.0 min 4 270
nm. FEFEEN 10 pL. EIEEIILE 1.
22 XEREARNEE

R FRISE A2 av M. A HE. BE
FEIRE . P Uas HEEEE. R TR, BT
HH . HER/NEE. KM G E, A aE
25 mL ®=ffH, ARE-/K (10D BEHmRERZ
B, 18X IR, . FRE B S ) R
an i A OE = E S0 mL 2, 285K (10D
BEZIE, HE5%HET a 16 ng/mL. HEF 140
pg/mL. A7 257 100 ug/mL. B &7 W HHEF 16 pg/mL.
FFZ1 Ua 16 pg/mL. H: R EE 24 pg/mL. FLkFEE
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1-syringin  2-tanshinone II, 3-calycosin-7-glucoside 4-paeoniflorin
S-saikosaponin a  6-hesperidin

7-naringin 8-cinnamaldehyde

9-chrysophanol 10-schisandrin 11-berberine hydrochloride
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Fig. 1 HPLC of mixed reference substances (A), samples
(B), blank sample without Bupleuri Radix, Aurantii Fructus,
Paeoniae Radix Alba, Citri Folium, Salviae Miltiorrhizae
Radix et Rhizoma (C), blank sample without Astragali Radix,
Codonopsis Radix, Poria, Schisandrae Chinensis Fructus,
Acanthopanacis Senticosi Radix et Rhizoma Seu Caulis,
Cinnamomi Ramulus (D), blank sample without Coptidis
Rhizoma, Pinelliae Rhizoma Praeparatum, Cassiae Semen,

Crataegi Fructus (E)
H 12 pg/mL. 8T HFH 12 pg/mL. EHFER/NEER, 80
pg/mL. KEEM 20 ug/mL. #8571 28 pg/mL IR &
X IR A, A&
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2.4 R BRIAERIVEIE

¥ YYIG 477 el A1 T2, 43 il il & i /> B |
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HATLRYERNE, 1REVATFE. R IR0 R S0t
HRHIA W, DMERELEAS/NT 10 #5222 R (LOoQ),
DUEEEELA/NT 3 #fEfrill R (LOD). BAfksE R
W 1.
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FR~F- 259 J5 43 B9 A 0.297 3,075 2.202. 0.347.
0.388.0.519.0.288.0.216.1.873.0.417.0.622 mg/g,
RSD 73 14 1.3%- 0.3%- 0.5%- 1.2%- 1.1%- 1.1%.
1.0%- 1.2%- 0.8%- 1.4%-. 0.9%, FRIHZIRK 7%
(1) B ST R A .
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1.2%. 1.3%. 0.9%-. 1.4%. 1.4%. 1.2%. 1.0%-



¢ %% Chinese Traditional and Herbal Drugs

FE50% FH18H 201949 H

« 4349 -

*1 ZMEYFHEE. LOD 5 L0Q
Table 1 Linear regression equations, LOD and LOQ

D% ey 2R YU/ (ug-mL ™) r LOD/(ng'mL™) LOQ/(ng'mL™")
SEHHETT a Y=113.6 X—38.12 1.6~ 80.0 0.999 1 1.6 48
il e Y=523.4 X—52.41 14.0~700.0 0.999 7 0.7 2.1
AJUH Y=177.6 X—16.27 10.0~500.0 0.999 7 1.0 3.0
BT Y=812.4 X—95.42 1.6~ 80.0 0.999 3 0.8 2.4
FHZH La Y=943.1 X—81.27 1.6~ 80.0 0.999 4 1.6 4.8
T e T Y=724.8 X—30.64 2.4~120.0 0.999 5 1.2 3.6
TR EEH Y=643.5 X—55.27 1.2~ 60.0 0.999 1 0.6 1.8
KTHY Y=661.7 X—16.24 1.2~ 60.0 0.999 2 1.2 3.6
ERTR/NBERR, Y=725.9 X—48.28 8.0~400.0 0.999 8 2.0 6.0
K Y=612.1 X—19.25 2.0~100.0 0.999 5 1.0 3.0
& 7 Y=608.4 X—25.78 2.8~140.0 0.999 5 1.4 42

1.5%, /0T 2.0%. RS TIERAE 14 h W3k
PN i
2.9 fnEEEUEERIKIE

B[ — L S FE AL (180722 #ib) 9 43, F43 2.0 g,
FEBFRAT, 73 3 4, 20 Jlld4 2 0 i = 43 21 50%-
100%- 150% 3 7K IR A X6 IR b W, $%2.37
TR 7k 4%, ke, tHERIRCR ., SeEH R
av MHECH . ATEH . BEFHEL. S 1A
FERIE . HWRTFREH . KT & ShIR/NEEm. K
B Py AR B T (1)1 [T 2R 70 31l 98.3% 99.2%

#*2 HREENEER =3)

98.8%-+ 99.3%. 101.9%. 97.5%. 99.8%. 101.7%-
101.1%- 102.5%- 100.9%, RSD 4354 1.2%- 0.9%-
0.9%. 1.0%. 1.3%. 0.8%. 1.1%. 1.4%. 1.2%.
1.3%- 0.8%, FHHZIRL A1 IR R 47
2.10 HmNE

HUSEERIR) 16 RUFES, F% “2.37 TR ik
AP, VBN, I AMRE T B S
R a. M. AT, BRRHIET. S
Wi Tla FERZEE. TUORTEER . ST &, iR/ EE
Bl KEEAIRE TR, SR IER 2. 16 fLk

Table 2 Determination of content of samples (n = 3)

FE S E/ (mg-g ™)

e SR a MURE BERENE AAE IS0 . IR TR EEE ORER L TEYT BB BT

gp i
Y1 0242  3.021 0.344 2273 0327
Y2 0.253 3.007 0.324 2.255 0.321
Y3 0262  3.035 0.333 2266 0325
Y4 0.240 3.024 0.335 2.243 0.331
Y5 0.233 3.011 0.329 2253 0317
Y6 0.283 3.131 0.341 2.232 0.353
Y7 0.285 3.121 0.320 2231 0358
Y8 0.291 3.142 0.334 2.221 0.363
Y9 0.299 3.114 0.352 2227 0367
Y10 0.294 3.101 0.346 2.225 0.359
Y1l 0.311 3.077 0.348 2211 0.387
Y12 0.305 3.081 0.350 2.203 0.393
Y13 0306  3.073 0.327 2206  0.387
Y14 0.322 3.069 0.355 2.210 0.395
Y15 0317  3.084 0.347 2201 0.399
Y16 0.297 3.075 0.347 2.202 0.388

0.281 0.456 0.384 0.215 1.852 0.638
0.277 0.451 0.380 0.219 1.850 0.622
0.271 0.452 0.381 0.217 1.848 0.626
0.286 0.467 0.389 0.220 1.855 0.639
0.282 0.459 0.394 0.214 1.862 0.635
0.279 0.477  0.404 0.211 1.852 0.645
0.288 0.481 0.401 0.209 1.866 0.647
0.291 0.483  0.408 0.226 1.861 0.632
0.265 0.488 0411 0.214 1.872 0.618
0.293 0.496 0417 0.219 1.867 0.645
0.284 0.501 0421 0.225 1.859 0.615
0.273 0.503 0.422 0.208 1.852 0.641
0.279 0.511 0.425 0.213 1.854 0.628
0.286 0.515 0.424 0.223 1.851 0.633
0.297 0.523  0.419 0.222 1.858 0.643
0.288 0.519 0417 0.216 1.873 0.622
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WS oy M. AAE . BER IR
. FHSM A, HERERE. ARFEF. R TEFH.
R /INBERR . KB My FNRE B TR A o B0 il
0.233~0.322. 3.007~3.142. 2.201~2.273 0.320~
0.355. 0.317~0.399. 0.451~0.523. 0.265~0.297.
0.209~0.226. 1.848~1.873. 0.380~0.425. 0.615~
0.647 mg/g.
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Fig. 2 Scatter plot of quality scores for 16 batches of drug
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