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Fingerprint and multi-components quantitative determination for Jizhi Syrup by
HPLC

WANG Chun-lei, JIANG Jian-wei, HOU Gui-lan
Zhejiang Province Tumor Hospital, Hangzhou 310022, China

Abstract: Objective To establish an HPLC fingerprint method of Jizhi Syrup and determine the contents of its main components.
Methods The Waters XTerra RP-18 (250 mm x 4.6 mm, 5 um) column was used with a mobile phase of 0.8% acetic acid (containning
0.2% triethylamine) and acetonitrile gradient elution, the flow rate was 1.0 mL/min, the column temperature was 35 C, and the
detection wavelength was 280 nm. The Similarity Evaluation System for Chromatographic Fingerprint of TCM (2012 edition) was
used to establish the fingerprint spectra and analyze the similarity degree. The common peaks were identified by reference
compounds and negative controls, and the content was detected. Results The fingerprint chromatography included 17 mutual peaks.
Peak 2 and peak 8 were from Houttuyniae Herba, peak 4 and peak 10 were from Fagopyri Dibotryis Rhizoma, peaks 7, 12, and 15 were
from Ilicis Chinensis Folium, peaks 1 and 13 were from Ephedrae Herba, peaks 16 and 17 were from Aurantii Fructus, and peaks 3
and 6 were from Houttuyniae Herba, Fagopyri Dibotryis Rhizoma, and Ilicis Chinensis Folium. The similarity among the batches was
more than 0.98. Based on the retention time of master compounds, six components [protocatechuic acid (peak 3),
protocatechualdehyde (peak 6), ferulic acid (peak 7), chlorogenic acid (peak 10), ephedrine hydrochloride (peak 13), and naringin
(peak 16)] were identified and quantified. The contents of protocatechuic acid, protocatechualdehyde, ferulic acid, chlorogenic acid,
ephedrine hydrochloride, and naringin in 10 batches of Jizhi Syrup were 3.122 1—3.270 0, 5.108 6—5.224 9, 8.893 2—9.120 §,
6.792 1—6.931 0, 2.154 4—2.236 2, and 4.125 8—4.183 3 mg/mL, respectively. Conclusion The established method has high
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sensitivity, fast, precise and specificity, and can be used for the quality control of Jizhi Syrup.
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ephedrine hydrochloride; naringin; Houttuyniae Herba; Fagopyri Dibotryis Rhizoma; Ephedrae Herba; Ilicis Chinensis Folium;

Peucedani Radix; Asteris Radix et Rhizoma; Aurantii Fructus; Glycyrrhizae Radix et Rhizoma

SRS A Y Houttuyniae Herba. 43772
Fagopyri Dibotryis Rhizoma. W35 Ephedrae Herba-
VUZET llicis Chinensis Folium HI %] Peucedani
Radix %6 Asteris Radix et Rhizoma $5¢ Aurantii
Fructus. W% Glycyrrhizae Radix et Rhizoma 8 'A%
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AMTFUR FH HPLC VAR SRR AT Ha SR
WFFE, 17 AP SRR A 6 Sy, JEx
BEEGT X 6 AN BT E BT, VAR LGS
SSCHER BT A . REHES, R R
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1 XEFFARTHY

Waters 2695-2489 L o (il A, G IR
FRIEA T AS60/220.X2 BUHL TR, 2% Radwag
2w); 5810R £ 2 KA BLO L, AR [
AT 382 FIW Arium® Pro #4l/K R4, 18 [H
T FWEH]; X-tra 300 R PG TR, M8
Elma 7], D% 600 W

TSCHER 10 4L, AR T E POV B 2 ) A7 B
KN, 5k 15040368 (S1). 15070542
(S2). 15090660 (S3). 15100817 (S4). 15100837
(S5). 15100839 (S6). 15100924 (S7). 15101018
(S8). 15010091 (S9). 15010174 (S10).

XA LR IR (L5 110809-201205, JiiHE

SIHLL 99.9%1, B POs il T T4 12 h
PLEAEHD. BT8RER (it 110773201313, s
L 99.6%1t) . JJLAsHE (k%5 110810-201608,
FiE o H L 993% ). 45 R (b5 110753-
201415, JRESHLL 96.2%1F) . whi R (kS
110722-201312, Jssr 4L 94.7%1F ) SRR R 3
Tk (A5 171241-201508, i3 40LL 99.8%11) 1
W A 2 R E e s SRtk al, S8
FEERTCA ] KN AR, HARRms otk
2 HESHR
2.1 ®IiERHG

A%k 4 Waters XTerra RP g £ (250 mm X 4.6
mm, 5 pm); AN 0.8%IKESIR /KK (5F
0.2% =M% -4 M, BREEBENL: 0~10 min, 3%~
10%Z.Jf5; 10~30 min, 10%Zf&; 30~50 min,
10%~20%Zfi; 50~70 min, 20%~30%Zfif:
TP A 280 nm; B EN 1.0 mL/min; A=
10 uL; i 35 C.
22 AR
221 RA NSRS 2 AR R RO B
i JEULAR 18.21 mg. JEULAYEE 19.78 mg. BZR IR
25.32 mg. 4¢J5R 16.38 mg. hIRARFHN 15.08 mg.
MR HF 20.22 mg, E[A— 50 mL =T, I00.8%
VKBS KIS WR- L (20 & 80) 20 mL, B A ¥R 20
min, i1 0.8% VKBS FR/KFE M-S (20 0 80) Hiks
I, RA), Ek, R R HERIER 5 mL & 100
mL B, I 0.8%IKIHIR /K K- LM (20 & 80)
R LR, RIRIRULAIR . SRR FBER
3 DR A PR OB At B P TR EE 4 A 1821
19.78. 25.32. 16.38. 15.08. 20.22 pg/mL )& &%}
W, 0.22 pm FFLIERSIE, &H.
222 ORI USSR, TR,
KR E S mL, & 100 mL BT, I 0.8%KES
K- (20 2 80) Wik R ZIBE, s, &
ALy (3 4 000 t/min) 10 min, B3, H 0.22 pm
TUFLUEIE R, EXEERAE R A s
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Fig. 1 Fingerprint of 10 batches of Jizhi Syrup (A) and

reference fingerprint (B)

F1 10 #HLAESFH (S1~S10) HEHIEHEFTIEEIR
Table 1 Relative peak areas of 17 common chromatographic peaks of 10 samples (S1—S10)

AT B

Ut
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
1 0.391 0.383 0.395 0.360 0.400 0.396 0.390 0.406 0.389 0.393
2 0.227 0.227 0.227 0.228 0.227 0.213 0.225 0.231 0.245 0.221
3(S) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
4 0.229 0.209 0.214 0.215 0.225 0.215 0.218 0.226 0.211 0.227
5 0.205 0.191 0.195 0.201 0.201 0.205 0.198 0.204 0.196 0.201
6 0.183 0.178 0.174 0.174 0.182 0.180 0.159 0.174 0.179 0.191
7 0.330 0.232 0.278 0.294 0.175 0.305 0.246 0.284 0.302 0.333
8 0.194 0.171 0.180 0.147 0.175 0.188 0.179 0.198 0.193 0.183
9 0.433 0.194 0.396 0.407 0.409 0.407 0.406 0.417 0.412 0.418
10 0.785 0.981 0.924 0.877 0.884 1.138 0.843 1.159 0.864 0.882
11 4.426 4.599 4.631 4.662 4.491 4.579 4.439 4.546 4.370 4.398
12 0.470 0.483 0.455 0.485 0.485 0.472 0.476 0.461 0.469 0.458
13 0.167 0.123 0.136 0.158 0.156 0.158 0.154 0.166 0.161 0.163
14 1.950 1.948 1.893 1.975 1.927 1.922 1.881 1.951 1.870 1.925
15 0.259 0.242 0.232 0.244 0.246 0.257 0.242 0.253 0.230 0.261
16 0.196 0.169 0.170 0.183 0.200 0.182 0.185 0.197 0.193 0.202
17 0.928 0.957 0.949 0.950 0.948 0.915 0.907 0.936 0.930 0.933
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Table 2 Similarities of 10 batches of Jizhi Syrup
y ML
PR
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 pagict
S1 1.000 0.998 0.999 1.000 0.999 0.998 1.000 0.998 1.000 1.000 0.999
S2 0.998 1.000 0.999 0.999 0.999 0.999 0.999 0.998 0.999 0.998 0.999
S3 0.999 0.999 1.000 1.000 1.000 0.999 1.000 0.999 1.000 0.999 1.000
S4 1.000 0.999 1.000 1.000 1.000 0.999 1.000 0.998 1.000 1.000 1.000
S5 0.999 0.999 1.000 1.000 1.000 0.999 1.000 0.999 1.000 0.999 1.000
S6 0.998 0.999 0.999 0.999 0.999 1.000 0.999 1.000 0.999 0.999 0.999
S7 1.000 0.999 1.000 1.000 1.000 0.999 1.000 0.998 1.000 1.000 1.000
S8 0.998 0.998 0.999 0.998 0.999 1.000 0.998 1.000 0.999 0.999 0.999
S9 1.000 0.999 1.000 1.000 1.000 0.999 1.000 0.999 1.000 1.000 1.000
S10 1.000 0.998 0.999 1.000 0.999 0.999 1.000 0.999 1.000 1.000 1.000
9. 12 15 h B, il miliE, T & A g A 10
FRHEE TR RSD 7 1.1%~1.4%, A {8 I i JM
RSD fE#E 0.4%~0.9%, &5 RE WPl AL 15 h N
PR L A W
234 HEMERE  HUE- A S 15040368) fit kjj V BJ
Wb, 3% 2227 BUFTETATR 6 . R LA V.-
S, I, TR I (G AT R U T |, P i 19\ e |
RSD 7£ 0.5%~1.1%, AHXIEREAEE ) RSD {HTE J~¢jiiﬁﬁLiiwwMMVJMQMiiikﬂfA\
0.1%~0.4%, ZREWIEEZNE R . 1 T W
235 EIEERTRIA A A K 0 Tf s 17
AL BRI SR A TR, B 2,17 T (N Y S A | ¥ W8 '
AT, AR LR 2. S P gt | ﬁ“‘
KL 2 M € I 17 L A0, T LA lf A |
SRS 2, 8 BRI T AR, 4. 10 SUEk s i S S
WTaFE, 7. 120 15 SURETIES, 1. 13 ‘n T BuRimRb o \”
USRI T REEE, 16+ 17 SWORIE T, T 3. 6 2 aser o L L%W
GRS SRS I R L A
LURHEE R 5 1 o 6 AR EREAT AR, 5> | REFRIIR .
BN 3 SR BEULAR. 6 SRR 75 |3 T LBl

BRI 10 506 kg BB | 13 5068 g £ 1R JRR 54 sk
16 S A AT -

24 BEBERPANEENSHEENE

240 (OB ARSI R 217 “22.17
2227 TR VL FVEALEE

242 AMERRFES PURESRE, 200
KB 0.2, 0.4, 0.8 1.0, 2.0, 5.0 mL & 10 mL
AN, I 0.8% VKBS /K- (20 2 80)
BERZIRE, #2259, 43 HH 10 Ly N EAiEUt T4y
BT, skt ] DU S TR IR B R AR bR (X0,

1
HWL»J% ‘. «J&«\J\»«M‘ W ¥ SNV Y

j BB T 14
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M 2‘ 4567 8 '\ f‘\Hlﬂz i)
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16-Hl1 2 7
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10-chlorogenic acid  13-ephedrine hydro chloride 16-naringin

2 2XHER HPLC
Fig.2 HPLC of Jizhi Syrup



* 4196 ¢ LE X ]

Chinese Traditional and Herbal Drugs 2% 473 323 8§ 2016 £ 12 A

TR PR (YV), 2xiilbrdEihgk, KGR T
PR AR JLZRIR: Y=1 120.54 X—16.76, r=
0.999 8, £kt 0.364~9.105 pg/mL; Ji ) LA
Y=1 097.32 X+209.13, r=0.999 3, Zk3uH
0.396~9.890 pg/mL; FZLR Y=6 900.11 X—21.09,
r=0.999 0, ZMEIEH] 0.506~12.660 pg/mL; k)R
2 Y=1 901.23 X+222.08, r=0.998 7, ZMiuH]
0.328~8.190 pg/mL; FRMFKIEHL Y=1 289.02 X—
112.65, r=0.999 2, VG| 0.302~7.540 pg/mL;
hhEzHF Y=2 158.38 X—210.54, r=0.999 5, £l
Fil 0.404~10.110 pg/mL.

243 AR ROAR  WOE At (s
15040368) ¥HUELLIEFE 6 £, k&l 5%
JFOLZIR . I LACmE . FIBEIR . ZRJAIR . EhFRIRR K
AT I TR () RSD 23514 0.52% 0.77%-
0.83%- 0.73%-. 0.53%F1 0.98%, 2B 28k % i
[EY/3a8

244 foEEIRE BRE bl kS
15040368) ¥, 43T 0. 3. 6. 9. 15, 18, 24
h BEFE, Gl S5 REULRER . R LA
FZRTR . SRR . R TR PR 2 BB AN Al B2 7 U TR AR (1)
RSD 73514 0.89%- 1.11%- 1.05%. 1.43%. 0.79%
1 1.29%, FRIFHLESTIAHAE 24 h WESE .

245 FEEMERE AR ERE AL GitS
15040368) ¥ 5 mL, 1% “2.2” W% FATHI# 6
B, M2 TN s ST 20 b, il g
SERFULATR . JRULAEE. PIBRRR . 2)5R . SRR
PR B BRI S 15 T BE 1) RSD 05K 1.35%-

1.27% 1.47%- 1.86%. 1.05%K10.69%, &5HFEW]
AL B
2.4.6 IIFEMRICRIREE  RSE R S mL CllE
SR (LS 15040368) 6 1, 43 9'E-T 100 mL
S, IAJBULRER . JBULAEE . BIRRE . 4¢3
M AT JRR RO BRI A S 000 R &l i, 4% “2.2.27
TR ik, #825), 0.22 pm ALIEREpE, f%
“2.17 T EIRSAAEAT T, s g El, A
B EIRCR . g RIFULATR IR LRI . BT ERIR |
SRIRIR BRI PR S BRI A B 7 1R~ 24 R 3 43 i) A
99.0%-+ 97.7%-+ 99.8%- 99.3%. 99.2%. 99.6%,
RSD 4314 0.91%- 1.60%- 0.72%- 0.34%-+ 1.51%-
0.80%
247 FEMEENE BRSO R AN, %
“2.227 TR T4, 4% “2.17 TN OB A
BT, sk, FAMRIETHERE S D LA IR
JROUZRME . PUBRRR . R DATR . SR BRSO S 7
(e s, SE L 3. SEHLRHT, 10 HbkeES
J5 ) LZRMR BAE 3.122 1~3.270 0 mg/mL, J5i ) LA &
£ 5.108 6~5.224 9 mg/mL, F#EIR fEAE 8.893 2~
9.120 8 mg/mL, ZKJAFREE 6.792 1~6.931 0
mg/mL, R IEANERETE 2.154 4~2.236 2 mg/mL,
Fili Bz HFBAE 4.125 8~4.183 3 mg/mL.
3 e

B AR I IEAT 200~760 nm K Ak-1] WL
AP ARKATE R IS HIAE 212, 230+ 2654 272+ 280 nm
AT F KW, T S5 B A mT 4, 76 280 nm Ak
WA IS G ST, BONEGIRaUEEIT,

R3 HRNELR

Table 3 Determination of six maker components

SRR /(mg'mL ™)

s LR J5 ) Lo il 20 1 2RI IR TRIR AR S Al Bz
15040368 3.12211 5.1250 8.965 1 6.9211 2.179 4 4.164 3
15070542 3.2407 5.108 6 9.120 8 6.792 1 22177 4.1833
15090660 3.186 5 52249 8.893 2 6.8247 2.2362 4.1578
15100817 3.2700 5.1820 9.064 2 6.880 0 2.186 4 4.169 0
15100837 3.2033 5.167 1 9.0251 6.902 3 2.1703 4.1500
15100839 3.1693 5.208 9 9.0525 6.9310 2.169 2 4.160 3
15100924 3.2207 5.200 6 9.0437 6.898 6 2.207 4 4.1258
15101018 3.2380 5.2049 9.046 1 6.9233 2.154 4 4.1378
15010091 3.1903 51351 9.044 2 6.8703 2.166 4 4.176 4
15010174 3.1407 52216 9.020 5 6.8823 2.198 0 4.146 8




22

Chinese Traditional and Herbal Drugs 2% 473 323 8§ 2016 £ 12 A

* 4197
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