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Simultaneous determination of 10 active ingredients in Yinzhihuang Oral Liquid
by HPLC

QIU Xiao-yu, LIU Yu-ping, LIU Ye, ZHANG Zhe, HUANG Xuan, XUE Tong, CAI Wei-min, MA Guo
School of Pharmacy, Fudan University, Shanghai 201203, China

Abstract: Objective To establish an HPLC method to simultaneously determine 10 active ingredients in Yinzhihuang Oral Liquid
(YOL) and provide scientific basis for the quality control, evaluation and standard revision of Yinzhihuang preparations. Methods An
HPLC-UV method was used with a Dikma Diamonsil Cis column (200 mm x 4.6 mm, 5 pm). The mobile phase was acetonitrile-0.1%
acetic acid solution with gradient elution (0—15 min, 8% —12% acetonitrile; 15—40 min, 12%—30% acetonitrile; 40—55 min, 30%—
60% acetonitrile; 55—75 min, 60%—35% acetonitrile; 75—80 min, 35%—8% acetonitrile). The detection wavelength was 240 nm.
The flow rate was 1.0 mL/min. The column temperature was 30 ‘C. The injection volume was 20 pL. esults Ten active ingredients
(neochlorogenic acid, chlorogenic acid, cryptochlorogenic acid, geniposide, p-hydroxyphenylacetone, scutellarin, baicalin, quercetin,
baicalein and wogonin) in YOL were simultaneously determined. The linearity was good (» > 0. 999 0), the limit of detection and
quantification were 0.003—0.018 pg/mL and 0.009—0.055 pug/mL. The average recoveries were 99.7%—102.6% with RSDs of
0.34%—6.14%. The average content of the above 10 ingredients was in turn (0.21 £ 0.09), (0.47 £ 0.01), (0.87 £ 0.06), (4.71 + 0.27),
(0.94 + 0.20), (4.52 + 0.80), (41.75 + 3.53), (9.85 + 1.67), (0.45 £ 0.09), (3.51 £ 0.89) mg/mL. The content of baicalin and geniposide
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was 35.44—45.82 mg/mL and 4.16—4.92 mg/mL in eight batches, respectively. All eight batches of YOL meet the requirements of the

Chinese Pharmacopoeia 2015 with qualified in quality. Conclusion The established HPLC method is simple, specific, sensitive,

stable, precise, accurate, and reproducible, which can be used for quality control and evaluation of YOL.

Key words: Yinzhihuang Oral Liquid; HPLC; neochlorogenic acid; chlorogenic acid; cryptochlorogenic acid; geniposide;

p-hydroxyphenylacetone; scutellarin; baicalin; quercetin; baicalein; wogonin
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HZNEAEAR . HEIRAR . RAMEIES . VU e R R,
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RBleids des) ARAH .

X B T 2R IR R (HES5 PS0601-0020) B4k 5
g (IS PS0775-0020) W H e #R - B AE MR I
WAHRAF, SRS ERER (5 110753-201817),
BTFH (S 110749-201718) X ¥FRIEH 20 (it
5 111897-201602)  BF s 254 (415 110842-201709)
FERH LS 110715-201821) 4 2 2 (L5 100081-
2016100, #E R ({5 111595-201808). W H %
£ (5 111514-201706), W H o E A 5 25 56 e
WEFERE, FTA R G T &5 2035 =98%; YOL, #i
¥ 10 mL, b5 272136, 272087, 272775 272608
272738 272638. 272208. 272178, ¥y H LR E
HEBIRRAMARATR; WEONEEA, Kol
atiK, HARR Ao

2 HESHE
2.1 BEXRHG

3%+ A Diamonsil Cig 4 (250 mm X 4.6 mm,
5 um), WENFIA ZHE-0.1% LB /KW, B B Pt -
0~15 min, 8%~12%Z.Ji; 15~40 min, 12%~30%
2 40~55 min, 30%~60%Z.ME; 55~75 min,
60%~35%Z.fiF; 75~80 min, 35%~8%ZJE: &
AR 1 mL/min; #3830 C; KK 240 nm;
R 20 pl.
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52.0. 55.9. 100.0. 62.3. 105.9. 75.4 pg/mL K&
GRS, &
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(C) By HPLC
Fig. 1

reference solution (B), and test solution (C)

HPLC of negative control solution (A), mixed

TR i ke, e EigE (B 1-C. g
R AR B KT 3 000, FHATIE 2 8] 1) 43 25 BE 35K
T 2.3,
2.4 ZRMEXFRERES

FEHERLA “2.2.17 TN IRA G B 1 mL,
&R MR, #55, /B RINEEX RS IER,
HA 4 E R 0.027~8.450 pg/mL, AR 0.10~
32.55 pg/mL, FR&EJEIR 0.069~22.900 ug/mL, #&T
1 0.15~46.95 pg/mL, XFEFEIK LM 0.08~26.00
pg/mL, B #5257 0.09~27.95 pg/mL, #%5H 0.16~
50.00 pg/mL, #E R 0.10~31.15 pg/mL, HEXK
0.17~52.95 pg/mL, WFHZXE 0.12~37.70 pg/mL.
B IR VR A X IR A% “2.17 TR B 4R
F RO TR . DL TR A AAR (YD, ik
NBAARR (X0, ZxfilbrdEdh 4, B EIETTRE, HiR
S IREIER 2 DR, B3k, 5k
MRS R, SGRE 1. SGREH, 10 Fks
FE & B ot S B0 I N e 1 G R R A«
2.5 BEEIRE

KGR “2.47 WU RIRA XSV, HART
TORIRER . SRR BRARJEER. Ma T, Wil
RO, B, HAE MR mE RN
X RREIRERIN 0.43.1.63.1.15,2.35.1.30,

®1 10 MERRSWEFAE. LMEE. RMNRSEER

Table 1 Regression equation, linear range, limits of detection (LODs), and limits of quantification (LOQs) of 10 ingredients

5 %ax EVEpp r Vo E/(ugmL™)  LODs/(ugmL™)  LOQs/(ug'mL™)
Wrak s Y=234 619 X+49 650 0.999 5 0.027~ 8.45 0.003 0.009
£ R Y=317 321 X+38 780 0.999 8 0.100~32.55 0.011 0.034
Fasr s Y=369 365 X461 866 0.999 7 0.069~22.90 0.008 0.023
Me T 1 ¥Y=90 716 X+36 310 0.999 5 0.150~46.95 0.016 0.049
MR OH  Y=69937 X—7303.8 0.999 5 0.080~26.00 0.009 0.027
Lig-eos < Y=42394 X—2 2249 0.999 5 0.090~27.95 0.010 0.029
A Y=67379 X+7421.7 0.999 6 0.160~50.00 0.017 0.052
&N Y=157 383 X+25 126 0.999 8 0.100~31.15 0.011 0.032
WER Y=128 668 X—42 072 0.999 5 0.170~52.95 0.018 0.055
W Y=111462 X—11 505 0.999 7 0.120~37.70 0.013 0.039

1.40. 2.50. 1.55. 2.65. 1.88 pg/mL, % “2.17 T
NG AR E M AR, T A & A B RSD RIR
N 43% 4.8%. 3.3%. 4.2% 2.2%. 4.4%- 4.7%-
3.7%- 1.8%. 3.0%.
26 EEMAR

FEEBI YOL (b5 272136) 6 13, hili%

“2.2.37 TR &SRR, % 217 TR
ISR I T AR, B K VA T R AR
R SHERR. BREAERR. M 1. WL LR
PR WEF. MR R, SRS RN
BEIRFEH) RSD RN 4.6% 3.9%. 5.2%-. 0.1%-
4.7% 4.6%- 3.7% 2.9%. 5.0%- 2.8%.
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2.7 IiAEEERR IS

FEE B E YOL (fit'5 272136) 0.5 mL, HIAT
il & PR A X IR E RS E, TR, HRA AR
W CRA XS EH 3 DNRERE, 2R T
LR P R TR E ) 80% 100%- 120%,
B TRIREEPATEAE 3 40D, % “2.17 W &g
Z5AF I 5 VETRI AR, DAAMRIE T 545 Ak it VS v o
SRR SRR FRERIR. T MERERL
i, BPEEAA. WA, MR, B RMNES
FOP IR R AR N 101.2%+100.2%-100.5%-
102.6%- 99.9%- 99.7%- 100.1%- 101.3%. 100.5%-
100.7%, RSD KA 3.44%- 6.14%- 0.34%- 2.45%-
421%- 3.54%- 2.23%. 5.65%- 5.36%- 2.31%.
2.8 FREMIAW

FEZE I YOL (IS 272136) i&E &, #4“2.2.37
T 773240 ) %tk s v, EIRCE 04 2. 4.
6. 8. 24h, F% “2.17 WUN AL A1 5E I RIAR,
THEAE AR B et 5L« 2R TR L BRI |
PEFH . SRR E . BFEEA . mEH . M
RS RN S R IETH A RSD KRN 3.27%-

1.21%4.38%4.17%- 5.12%- 3.16%- 2.24% 4.32%.
6.44%. 4.57%. Z5REY], A VERE SR T 24
h WERE
29 AENE

K& YOL 8 4k, 43 0l4% “2.2.3” Ti R ik
il & HE AR, RRCPATIIE 3 4, % 217 T
NG A N E A, TFE YOL & o 1
R, RIE 2, 8t YOL 32T e 171F
JREIR BTG (REZH) 2015 FARESK, U
YOL il TZEAM, MRk 36 B a4 i &k FE A
i, UL YOL il s it e e
3 itig
3.1 $BHARRLSINE

W2 S 7 RS 2 R A AL, AESE
SR EEVERLSY o T AT AT . R
P, @ T BRI BRI 2 AR AR U
7E (R EZ) 2015 Fhied, YOL {UNE |35
ARG 71 2 MEVER &, X R R
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CRIE R YOL o 3 Z s & &l e £ K
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Table 2 Content of 10 ingredients in YOL (X %5, n =3)

JRE IR/ (mgmL™)

it R SR K o Tt I 2,
272136 0.0631+0.006 0.45240.002 0.76110.005 4.813+£0.043 0.668+0.005
272087 0.08040.003 0.461%0.003 0.8031+0.004 4.41140.043 0.7201+0.006
272775 0.20110.006 0.483+0.004 0.850+0.001 4.157£0.012 0.818+0.011
272608 0.28240.001 0.48810.001 0.89310.003 4.873+0.008 1.03110.006
272738 0.32140.002 0.48240.006 0.93940.007 4.917+0.028 1.24140.023
272678 0.28140.003 0.47340.008 0.9324+0.009 4.878+0.041 1.1214+0.021
272208 0.22140.002 0.49340.003 0.88140.005 4.823+0.028 0.93940.008
272178 0.24240.005 0.47440.002 0.90210.005 4.819+0.028 0.99440.003

H JR R /(mg-mL 1)

WA BT it W WHHE
272136 4.069+0.039 35.442+0.321 9.230+0.063 0.3171+0.002 2.8021+0.019
272087 3.3314+0.008 41.361+0.383 6.58110.058 0.3731+0.003 2.874+0.031
272775 3.45240.009 45.802+0.489 8.371£0.008 0.42140.003 2.7721+0.008
272608 5.14340.043 42.672+0.531 10.683+0.104 0.55440.003 4.30240.022
272738 5.2494+0.081 45.822+0.323 11.5434+0.021 0.58310.003 4.861+0.011
272678 5.1814+0.022 43.753+0.342 10.981£0.029 0.53440.002 4.5641+0.017
272208 4.651+0.052 39.422+0.379 10.891£0.032 0.40140.002 2.9584+0.007
272178 5.07240.028 39.751+£0.254 10.528 £0.017 0.4081+0.003 2.99240.039
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