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WE: B WHWRATE, A&  #7 HPLC I8 A%, 4Rk H Agilent HC-C (8354 (250 mmx4. 6 mm, 5
wm) ; WA ZIE-0. 1% BEiR, BEEEVEDG, ARG E 1.0 mL/min; AR 30 °C; Bl 236, 254 nm, FRHEATERESr
Br. ERGHT, WEE T, BAERR . R, BRE, WER, TR, ZRE, ZHRHE, RAEHFREZ,
SR ISR ELE G 13 Mg, MUY KT 0.90, AHEEM IR 32K, 4 TR BT Z TR N
89.045% ., 9 P EA AT BN K E LR RA (r=0.999 1), F3HmFE R 97.1% ~99.8% , RSD 0.23% ~
1.85% ., 5t kiR E, WSS, nONRIRALR R IR R RS IR S

KR WAL, BT PR, HPLC F88UEE ; I, B aiT; Sl
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Quality evaluation of Yege Pills based on HPLC fingerprints, chemometrics and
content determination

LIU Hong-yu"?,  SHI Xiu-qiang'**,  ZHANG Qiang'
(1. Zhongjing Wanxi Pharmaceutical Co., Lid., Nanyang 474550, China; 2. Henan Provincial Technology Innovation Center for Solid Preparations of
Traditional Chinese Medicines, Zhengzhou 450000, China)

ABSTRACT: AIM  To evaluate the quality of Yege Pills. METHODS  The HPLC fingerprints were
established, the analysis was performed on a 30 °C thermostatic Agilent HC-C g column (250 mm x4.6 mm,
5 wm) , with the mobile phase comprising of acetonitrile-0. 1% phosphoric acid flowing at 1.0 mL/min in a
gradient elution manner, and the detection wavelengths were set at 236, 254 nm. Subsequently, cluster analysis
and principal component analysis were conducted, after which the contents of rutin, ellagic acid, liquiritin,
liquiritigenin, quercetin, ammonium glycyrrhizinate, sesamin, sesamin and trans-anethole were determined.
RESULTS There were 13 common peaks in the fingerprints for 18 batches of samples, with the similarities of
more than 0. 90. Various batches of samples were clustered into 3 types, 4 principal components demonstrated the
acumulative variance contribution rate of 89. 045% . Nine constituents showed good linear relationships within their
own ranges (r=0.999 1), whose average recoveries were 97. 1% —99. 8% with the RSDs of 0.23% —1.85%.
CONCLUSION  This simple, stable, accurate and reliable method can provide a reference for the establishment
of quality control system of Yege Pills.

KEY WORDS: Yege Pills; quality evaluation; HPLC fingerprints; cluster analysis; principal component

analysis; content determination
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W5 ffe AL 2 — b P T et W A T A TR AN R 1 R
2y, DRI | AR IR, R L
TR . A A IRANA | W, LR
TR LR A MR R AR R R AT
PRl T (R AR N R R T A 8 2 s )
S, AACHRIR . AR | R 0 A AL
BiH, Joikamie i, T A sk
P RRE M2 HHSE A FI R TR S 2y 5 4, ik
AR 5 A ST R AL B R P AR

UTAESK, WFFEN B i 2 50T BOR X 2y T
PRAPIHEATOLE , R AR SO W
EATRARIA MRS PR, EAEASCHI 15 2
Sz I, A SEER S R AL HPLC f8 20
W, BEATRIE T BT, HEST | B
MR, HRHF HER R Hmek, 2R
K. ZRRMGR . RO AN A i, DU ) R
bR R T R S

1 #
1.1 AZE  Agilent 1260 = R0 AH A REAL, Fic & DY

JUMITRAE . HshiEkESS . DAD Kl %%, Agilent HC-
Cp (03 HE (4.6 mmx250 mm, 5 pm); FA2104N,
BP211D HF4r#Hr KF-,

1.2 &XAE5HY AT (45 100080-202012, 4ii
JE91.6%) . ¥AEfR (L5 111959-201903, 4fiJ&
88.8% ). H ¥ 4 (it 5 111610-202209, 4 &
95.2% ). #it fz & (it 5 100081-202411, 4f Ji
99.3% ). HEmE (Ht5 110731-202122, 4
93.2% ) . ZHEE (5 110836-201706, 99.9% ) .
R TR AW (5 110838-202309, 4 J&F 93.2% )
X RSB I F  E 2 RRE B AR BE s H R
(fIt5 23040406, 4L 99.3% ) . T MM E (LS
24060709, 4l 98.94% ) Xf HE 540 [ AR )
T AR A BRA ], W IR AL i A 55 PG ) 25 0y
ABRAFA =, 18t (4% S1~S18), HIEE,
CNEY g sl (f5E Merck A F); Jo/K L,
AMTE(60~90 °C) |, BRI N s Aral ([ 24 5 H
A BRIk AKX,

2 AE

2.1 HPLC #sB#& 5

2.1.1 (A% %k Agilent HC-C, (A5 K (4.6
mmx250 mm, 5 pm); WA LNE (A) -0.1%
R (B), BEEEVENL, FEFUWLE 1, RBURE 1.0
ml/min; A 30 C; KPP K 0~ 15 min, 254
nm; 15~70 min, 236 nm; FHFFEE 10 pl,

x1 BEXRHER

Tab.1 Gradient elution programs

Fsf [/ min A /% B 0. 1% B2/ %
0~8 20 80
8~ 14 20~22.5 80~77.5
14~30 22.5~30 77.5~70
30~35 30~60 70~40
35~60 60 40
60~61 60~ 100 40~0

2.1.2 XPRESAWHIS RS PRI X IR S
FH RS B 1 mL 43305 7T 156. 9 pg, #EALRR 55
pe. HHEA 322 pg, HEE 435 peg, MK 101.2
pg. HEMRE 1065 ng, ZHEER 210 ng, SRR
100. 4 pg. FENH AR 370 wg B4, Fike 10
fis, BIAE,
2.1.3 fliminwdl s HARIEE, E-15 C
TRUR 10 min, FE, REERI2 g, B TR
Bgs, A 70 mL Al EE (60 ~90 C), 7F
90 °C FHNIEIRARE 4 h, FEAMBE, FF2h -
MR 58 2R G HB% 24E T, A 25 mL
70% HEE, #F 80 °C T IM#IEIGE 30 min, ifJE, B
SRUEW, BN,
2.1.4 NEEERE BORS(S1) &, % “2.1.37
WUR ikl s i S, 76 “2. 117 A5 5%
PENH#FFEINE 6 I, DIHRRE (10 51%) AS
HE, DS 45 LA 06 AH 6F £% B4 RS TR] L AF X 0 1T AR
RSD 43514 0.03 ~0.95% . 1.01% ~4.28% , FH]
NG R AT
2.1.5 fEtERs BoRSG (S1) i, % <2137
TR 7 i A H AW, T 0L 4, 8, 12, 18,
24 h 7E “2. 1. 17 WS TN 2, DIH &
MR (10 50%) RIS, A5 4 A WA X B2
FFIE] . AH 6T I 1 AL RSD 43 1 R 0. 02% ~ 0. 41%
0.47% ~2.24% , FUEWTE 24 h NWEEER L,
2.1.6 HEMRE BUAE(S]) b, % “2.1.37
WUR Ik P ATl & o il i W, 76 “2. 1. 17
WEGE A TR, D RRE (10 SiE)
TS M A A W AR X P B IR () | AR e T A
RSD 4351 7 0. 03% ~1.22% . 0.15% ~1.32% , %
Wz i Em e R AT,
2.1.7 POEAER HC18 #bAES, 2 “2.1.37 I
oA A, 2. 117 TEGE &
THEREIE , ARSI AN T 2 g 4 S A
AR R G, R ALBOE (IR 5
0.1) AEmFsa g, WE 1, &3 13 N IH I,
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E 1 18 #itFEfR L HPLC 359 EiE
Fig.1 HPLC fingerprints for 18 batches of Yege Pills

18 LA S ARLLEE 43518 0. 958
0.956, 0.991. 0.919, 0.999., 0.982. 0.982,
1.000, 0.975, 0.996, 0.982, 0.928, 0.989,
0.998. 0.994. 0.969, 0.983, 0.977, ¥J KT 0.90,
T H TR RE

2.2 fuitgE

2.2.1 RENH KA BEmE T A SPSSMAX
AFSEAT A A ) SR LR 2, s nT A, BRIR
BEEI 1 250 BF, 18 LA 3 25, S3. S10~
S15 j—2&, S1, S4~S9, S16~S18 H—2, S2 K
—2, RUPARFREIAE & 8050 & i AT BB AAAE—
FEESR,

2.1.8  FHUEE AT

v

i

w2

t

PILI— IS IN R I N— OO ~INO 00

(%2777 %)
e e i e Vo

(=]

250 500 750 1000 1250 1500 1750 2000

K B B
2 RESHHRE

Fig.2 Dendrogram of cluster analysis

2.2.2  FERGHT ORI 0w AR R AT i e Ak
H, SR SPSSMAX #RPF#EAT A4 7>, LASRAE (>
1 PR, 19380 4 > F g, Wk 2, ATAINY
FHHA e RN, TR B M S W ) i A
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F2 EHELEMATETEHE

Tab.2  Eigenvalues and variance contribution rates of
principal components
FEr FHIEE T3 ZETTIRAS/ % FRU5 2 TTIA /%
1 4.904 37.725 37.725
2 3.226 24.819 62. 544
3 2.390 18.382 80. 926
4 1. 056 8. 119 89. 045

SRIG, SRR 2207 IS e, #3314
i, W& 3, mUbrl A, —ElanE
BRME T 11~ 1358, B EW EZERm T
B2 4. 10158, B=FWMrFE b TiE 1 {3

£3 ERSEFHWER

Tab.3 Factor loading matrices for principal components

e P F A R AL

Fgr 1 For 2 F5r 3 Fisr 4
1 0. 181 0.071 0. 947 -0. 002
2 -0.139 0.931 -0.252 0.014
3 -0.625 -0.330 0.415 -0.511
4 0. 168 0.955 0. 088 0. 027
5 0.103 0. 001 -0. 061 0.913
6 0. 380 -0.191 0. 180 0.706
7 -0. 260 -0.125 -0. 646 -0.341
8 0. 468 0. 550 0.614 0.237
9 0.071 -0.373 0.810 -0.327
10 -0.072 0. 909 0. 106 -0. 145
11 0. 895 0.025 0. 246 0.299
12 0. 940 -0.039 0.224 0.227
13 0. 967 -0. 056 0.177 -0. 002
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J S £ 11V o) = o0 U S =0 S 2L Pl D 53*;?4
25 5 ] BB SR 2 LA U IR E R 4 af \\
FRULE W N o AR il e A B, WA 3, @ 3 Qi
YN NI N <} 239
FHOEFT T, R 4 > 32 B0 Rl A8 4 T b Jsz ke o 351 4 AR # 5| \
JiiE, i \1.056
0.562 5

2.3 AEamE R HPLC ¥, N 0'44‘ 0188 0,09 0,078 0.031 0,021 0.008,0.001
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2.3.1 (iEAM [ “2.1.17 T, @EE LA 4, RS

2.3.2  NFIRSE WA

Al “2.1.27 T .
A 2 . B3 EMHHTHAERE
JON X l:[ “/\\\ —=] “ ”
2.3.3  PdmiEidl e W 2.1.3 3 Fig.3 Scree plot for principal component analysis
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2. rutoside 3. ellagic acid 4. liquiritin

12. sesamolin  13. trans-anethole

8. liquiritigenin 9. quercetin

10. ammonium glycyrrhizinate 11. sesamin

4 B9 HPLC &ifE

Fig. 4 HPLC chromatograms of various constituents

2.3.4 PAMERESLARCR & B RE S
“2.3.3” iR ik, B,

i, 1%

2.3.5 SMESRRFE ORER IO IR A BOE B

R B R S BT R B, 7E “2.3.17 Wifakss
PERIEREIRE , DAXT BE & 0 B RS AR AR (X)),
WERBCAN AR (Y) #EATRIE, 25 %E 4, W]
IS AT HERS FE R N R AT,

2.3.6 FEEEIAE BOHESAROER, £ 2117
T T S N HEREIN A 6 Yk, AR T, $EAEMR .
HEAT, HRER, WEER, TR, 2HRE, 2
JRAR R | B 2T A i 0 T AR RSD 43 51 R 0..05% |
0.72% . 0.31% . 0.14% . 0.07% . 0.04% . 0.12% .
0.16% . 0.08% , =AU ARHE 2 FE KA,

2.3.7 RoEtEREe  HUE— USRS (S,
T0. 4,8, 12,18, 24 hfF “2.1.17 Wifaifs

x4 BRALMEXR

Tab.4 Linear relationships of various constituents

% mYE Py ro M/ (pgemL™)
T Y=30.018X+0.704 5 1.000 0 1. 569~39. 225
BEAERR  Y=8.4457X+0.396 6 0.999 1 0.55~13.75
HEH  Y=28.534X+4.0528 0.999 6 3.22~80.5
HHEZE  ¥=30.726X+0.901 3 0.999 9 4.35~108.75
Wil %E  Y=26.122X-1.858 6 0.999 9 1.012~25.3
HEmE ¥=39.213X+1.5376 0.999 8 10. 65~266. 25
PREE  Y=34.333X+1.3913 0.999 9 2.1~52.5
PREMAE  Y=13.198X+0.731 6 0.999 7 1.004~25. 1
RAEFM Y=81.251X+3.798 8  0.999 4 3.7~92.5

PEF RN E , AR T, B . HE, H
.M R, HERE, ZHRE ., ZHARE, kX
1 A M e T AR RSD 433154 0. 92% | 1.10% . 0.71% |
0.64% . 0.83% . 0.29% . 0.51% . 0.77% . 0.89%,
FWAVETRAE 24 h NEEE Tk R,
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2.3.8 EEMRE BN (S1) iEE, % “2.1.37
TR ATl % 6 iy il s, 78 “2.1.17
ARSI T EENE , AR T | Bem, HH
HLOHRER, MR, R, 2R 2K
% RCH NG A RSD 43514 0.40% . 0.96% |
0.24% . 0.09% . 0.28% . 0.15% . 0.37% . 0.92% .
1.01% , RKUZ Tk EE R,

2.3.9  JAERNSCRIRE B U SR O A A
i (S1) 1g, 364y, MHMA 1 mL XIS
(7T 201.7 pg/mL, ¥EAERR 31.5 pg/mL, HEFF
399. 8 pg/ml, HHE 433.8 we/mL, #i &K 79.6
pe/mL . HEERSE 1 588.7 wg/mL, ZFEE 199.2

pg/mL, ZRRARER 118.7 pg/mL, Sz 2 F
659.2 wg/mL), Fi& “2.1.3” T FJydkihl st i
W, FE 2. 117 TEGE &R R E, 1A
Mg, 455, AT e, HRdr, HEE,
Wit 2. HHRRE . ZRRE . ZMME | RHF
OS24 R [ 43 3 A 99. 7% . 99.8% . 97. 1% |
97.3% ., 98.6% . 99.1% . 98.3% . 99.2% . 97.6%,
RSD 73910 0.52% . 1.44% . 0.23% . 1.07% . 1.3%% .
1.24% . 1.76% . 1.57% . 1.85%

2.3.10 FEAEEIE B8 #AES, & “2.1.37
WUR F ikl s S W, #E <20 117 A5 &
ERHEREDE , RS R, SRR S,

x5 BHNSENELER (vg/g, n=3)

Tab.5 Results for content determination of various constituents ( pg/g, n=3)

%' T BRAERR HEH HHE Wit & HRRR 2R 2R R S 7
S1 203.9 30.6 408. 2 449.9 81.8 1 600. 9 194.9 120.9 660. 3
S2 207.5 84.6 346. 6 213.8 76. 6 1562.1 115.7 69. 1 300. 8
S3 201.5 39.1 364.8 324.1 59.4 1525.6 109.7 67.3 307.3
S4 228.6 24.4 698. 0 518.8 57.2 2 600. 8 161.1 97.3 523.8
S5 206.7 20.3 408. 6 431.8 68. 4 1452.6 193.9 117.9 614.0
S6 205.0 22.7 400. 7 437.4 75.7 1 604.9 185.6 123.8 860. 8
S7 217.8 49.3 551.4 562.0 99. 1 2193.8 184.7 111.7 604.7
S8 197. 4 46.9 385.7 432.8 104. 1 1358.4 190. 1 116.7 616.8
S9 194.2 48.8 377.9 481. 4 107.7 1573.9 184.5 118.3 738.0
S10 204.0 98.7 489.7 427.8 95.5 2 080.0 136.8 80.5 403.6
S11 203.7 108. 8 369. 4 406.0 107.0 1564.2 159.9 96.5 469.0
S12 188.6 117.0 337.5 335.8 104.0 1548.6 140.0 88.4 511.3
S13 207.7 103.7 367.3 409.5 104.7 1 691.9 118.6 71.5 320.6
S14 186. 6 80.3 351.8 433.3 100. 2 1495.0 145.6 87.9 429.0
S15 192.7 83.2 355.1 431.2 108.5 1592.7 143.7 94.2 567.2
S16 209.0 52.3 535.8 556. 4 102.7 2 069. 6 179.7 109. 3 566. 1
S17 195. 6 50.6 512.3 507.8 100. 4 1 456.4 164.7 102.5 628. 1
S18 200. 8 53.6 395.6 447.3 114.3 1791.0 195.3 123.2 747. 4

3 itig 0 E R AR AL R BEA TR VR, T i o

H TR MR AL AR & i, O SR S
SR BRI, AmEEBR 2y, &I n] (il ok
EIrh TPl B kb, B0 0I5 58 TR R B0
(50% L BE, 70% L BE, Jo/K CBE) . £ B [A]
(30, 60 min) . $2HOTA (EAS . ARG ), &
B 70% £ B # [l i £ O, & i B R,
JEH 60 min B} JCHH ARk, SO R BT RN
70% LM ETE 30 min,

18 HEWS IR AL 45 B & i de e, DA H HR B
i, S HAE R b i TR R ) E A
FHARAT; ZRE | BEIR & it MR B, (1R
SETERLSY, WA TP IR P B A R X,
4 it

ASLE R HPLC fe 85U Bl fbasitiss e
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