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% E:BM RS A HPLC FREUEE, HFFEE KR 6 M & &, AER AR EREGIFRAREKE. 5 R
F HPLC ¥, Symmetery Cis faifFE (250 mmX 4.6 mm, 5 pum), PLZJE-0.1%BERRAKEBCNIRSIAREREE BRI, AFURE 1.0
mL/min, ¥ 30 ‘C. iz 11 #tE R A HPLC faarEIRE, A2 s SOOI RS (20124 MO RHE 41T
RERSAHHATIAY, FRNESRE, KEHo. BEAHT., ARFEH, HERAHETNSE. &8 #1T%E
SRALH) HPLC fREUERE, drE TIHWE 12 4, SHMAECUEHTE 0.9 M. S0 o & Fmd HiksEE%, 6 My
HOAE Rl R EITE 92.06%~109.34%, RSD ¥JTE 0.22%~2.76%. 11 L ER AP ERE. KEH T, BEEEE . Lk FEEH,
R N A S R IEE  5 0.838~2.777. 0.550~1.014. 0.312~0.618 0.023~0.092. 1.154~1.674+ 0.035~0.052 mg/g.
256 HPLC {54t g &2 oy FIRHIE M3, Pok. fBifE. EEME, TATRARNREBHRETIEY:ES%,
FE8F: TR HPLC; fR4rfEit, BWARE, KE#H7T; BEMHE, I TEP, 5, HEd, REsEs B3R
s FERA T
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Establishment of HPLC fingerprint of Yuquan Pills and quantitative analysis of
six components

QI Hang, XIE Tao, LV Dong-feng, ZHANG Chun-teng, LI Wei, YU De-hong
School of Pharmacy, North China University of Science and Technology, Tangshan 063210, China

Abstract: Objective In order to provide a scientific basis for the quality control of Yuquan Pills (YP), HPLC fingerprint strategy was
established and six components were determined. Methods The HPLC analysis was performed on Symmetery Cis column (250 mm x
4.6 mm, 5 pm), using acetonitrile and 0.1% phosphoric acid solution as the mobile phase at a flow rate of 1.0 mL/min, and the column
temperature was 30 °C. The fingerprints of 11 batches of YP were established and evaluated by the similarity evaluation system of TCM
(version 2012A), clustering analysis and principal component analysis. Furthermore, the content of puerarin, daidzein, verbascoside,
schisandrin, glycyrrhizic acid, and glycyrrhizin was determined. Results The HPLC fingerprint with 12 common peaks of YP was
established, and the similarities of samples were over 0.9. After validating the multiple component quantitative analysis condition
through methodology, the average recoveries (n = 9) were between 92.06% and 109.34%, and the RSD were in the range of 0.22%—
2.76%. The content of puerarin, daidzein, verbascoside, schisandrin, glycyrrhizic acid, and glycyrrhizin in 11 batches of YP were in the
range of 0.838—2.777, 0.550—1.014, 0.312—0.618, 0.023—0.092, 1.154—1.674, 0.035—0.052 mg/g, respectively. Conclusion
The combination methods of HPLC fingerprint and simultaneous determinations of multiple components are rapid, simple and
reproducible, which can provide methodological reference for the quality control of YP.

Key words: Yuquan Pills; HPLC; fingerprint; puerarin; daidzein; verbascoside; schisandrin; glycyrrhizic acid; glycyrrhizin; quality
control; CA; PCA
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NEY), T HETRIEY), BERMMZ. R
FIRE R ORE F, DA SRR WS;-B-3802-98
X SR AU BT A RIS T B A R A S T
EENERTERE. KEFT. HEREKR, HE
i % S Ay () B B E ) SCRARE Y, H R
i A WL AR SRS A DA 5K

T &0 1 S VP A 24 P B A R A LT B
(FREZGHL) 2015 AR AR N Hh 24 i 45 il A it
2 — PR SR 45 6 528 53 #T (cluster analysis,
CA) FFER443#T (principal component analysis,
PCA) ET X FR S B K245 BT W s b B,
SN T E i A0, A7 HPLC JE 8
SRATRLLEE, JE45 S CA 5 PCA kT IR&ES)>
Mrs B SR A RS RN T 6 M EER S (H
W&, KEHn. BT, AR TEHR. HE
B S H B, HFdEAT T =, DIHZE T
R R BRI E% S % .
1 XEEHR
1.1 Y5

Waters-€2695-2998 1=y SUGRAH (i A%, SE[E IRAF
tHan], F&EShEERES, WnilERE%, PDA
FZs; Symmetery Cis (354 (250 mm X 4.6 mm,
5um); AT 201 HF K. AG 135 T K, Hit
Mettler Toledo A ]; KQ-300DE #4475 75 i 15 1t
a5, R AE IR ERAR .
1.2 AN 5HA

R (g, g (Bapgal), EEBREA
Al BB E |, AR e At

SR ER R (LS 681-99-0, Ji&EHDH=
98%), MHKEECEMHERARAR; BEEIEE
T T 61276-17-3, IR TE=98%) KEFH T
(#t5 111502-200402, i/ $=98%) FkT I
B (#it%5 110857-201714, JiE75=98%). HE
1 (5 111610201607, JiE 2% =93%) FIH &
g (35 110731-201619, FESE=93%) ¥IHH
HEEMA R ET AR ERAUFERMS
161101+ 161201+ 161202, 170101 170301+ 170801+
180402, 180601, 181101, 181103. 181104, %%l
W5 S1~S11, BRI 36 MH, HEHNE H 4
A A R A AR
2 HESHR
2.1 MREARAEHIE

PR BT 8 22 ol 2 1 B AR T R 10

mg ET 1 mL =i, BEAERHEE XA 10 mg il
BT 5SmL & HREER RS 10 mg BUE T 10 mL
B, HEAES 10 mg B T 25 mL B, K
GAF IO 10 mg JHCE T 5 mL 8. AR TR
FOGHHE 10 mg iCE T 100 mL &3 50% FF LA
B2 . R AR 2 VAR 0.5 mL. BiE
TERELF R IR SRR 1.0 mL. H B I VAR 1.5
mL. HEF X ER 0.5 mL. KEH IO R
TR 2 mL FOR T OGRS A VR 1.5 mL B T [H
— 10 mL &, FFH 50% FF B 25 ) i S
4398 539.576+ 207.703 146.074+ 20.140- 388.041
15.420 pg/mL [PI7R G5 B AR
22 I EARNEE

R SR REE G R, MEEE 4 500, RBEK
JE 6 g, NN 50% BRI ER R 25 mL 2,
AR 30 min, REEER, H 045 pm fSLIE
JEEEI, B ERUE R A A R
23 BEEHG

Symmetery Cs (i (250 mmX4.6 mm, 5
um), LLZIE-0.1% R K IE BN TR ANAR, 2B it
BfiRE: 0~8.0 min, 12%~34%Z.JfE; 8.0~8.1 min,
34%~45%ZJE%; 8.1~16.0 min, 45%~65%Z ff:
16.0~20.0 min, 65%Z.fff; 20.0~20.1 min, 65%~
100%Z.f; 20.1~25.0 min, 100%Z M P4t A
10 min; fAFRVE 1.0 mL/min; 0~7.5 min. 11.0~
25.0 min %K 252 nm, 7.5~11.0 min J% K 280 nm;
FEIR 30 °Cs HEFEE S pl; USSR EUZ IR ik
THEAMET 3000,
24 BYENEHEFER
24.1 KEHEERLE FERIESR IS4 6 g,
i “2.27 WOTER AU IR, 4% “2.37 TitaE
A, ESHFE 6 k. DL 6 SUEBEILNET NS
W, B0 WA ) A O B IR T) AR e 0 T AR 1
RSD. 45 5 LA U PR A OO B IR [ A0 A Xof e i A e
RSD /1T 3.0%, FRIICEHG 2T R It
242 HEHEMHRE FEEE (S8) ERM6 h,
Ty 6 g, %227 WU A ISR, #9237
a5 AP ERE . DL 6 SRS E S g,
THEL LA WA PR A DG OR B3 B[R] FHAE 6 U [T RA 1) RSD
45 SR SL A U (1) RE 0T DR B IR TR] FAR X I T AR ) RSD
BINT 3.0%, RUIARTTEELMERLF.
243 FEMERE REERICER LSO 46 g,
2 “2.27 WO PRI, 2 0l7E 04 24 4.
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6+ 8+ 10, 12. 24, 48 h e HT. L6 SIEEES
TR 2 Lo, TF B3 W R AE RO B R ] A
XU AR ) RSD o 45 BEILA U IR AF T £ B INF 1) R AH
XTUETHI AR ) RSD #41/hF 3.0%, FEMTE 48 h IWFaE
PRI

2.5 HPLC B EIERE R SHEUE TN EB1E
LEE R

251 1RSUERBHAERE 2 mlE 11 Az “2.27
TR 7 2 il i, g% “2.37 TR el 2%
PEERE T ¥ 11 HEFER EIE R SN (P2 it s
SUERE R EE I 240 (2012A KDY 3EAT 047, LA
S10 AZHEEE, W E % 584 0.1 min, X kg
BT 2 SR IERI AR ITHEL, 9 31fe 8K, I 1.
Horp OREA N A RS E LA IR 12 A, 1l TR A 0
G, PTLAE 3 SIEAEIRE, 6 SIEANTE
SEAEHELF, 7 SN HEE, 8 SN KEH T, 10
SUIEAHERR, 12 SR FEEH .

252 MU KA CA A (Pt gX
AL PR R S8 (2012A Fi)) HEAT EEARFHLEE 1T
fro GEREIR, S1~S11 T 57 5500 B K1 I AH
BARE 73595 0.975.0.924..0.999.0.996.0.987.0.967
0.994. 0.940. 0.995. 0.996. 0.997, 11 HLFEMHIAH
AR 0.924~0.999, S HEIORE i B4 22 B 3
A=, HEMHITEEAEER. HPb 65
oy BT, WEMARECARR T HAR R A, F
UeHf e BEAEMEE N S g . oAb IEAE X T B A1
R PRI AFDOS £ B B 1) S AR AT TR A, LR 1. 2.

FES50% F23H 20012 5 * 5755 -
3
4
3 890 12 R
S11
N S10
S SR S9
A A SS
Y S7
2R S6
- si
n S4
L—L_.n.mh_,_L A S3
O A S2
LA.__\.\ A S1
B
367 8 10
|
A
T T T T T 1
0 5 10 15 20 25
t/min
WIRE  6-BEAHEE 7-HREY 8- KTHIT
10-H#EE  12-FkFRER
3-puerarin  6-verbascoside  7-glycyrrhizin = 8-daidzein

10-glycyrrhizic acid  12-schisandrin
1 11 #it# 5 HPLC By EE (A) S8R HPLC
BiGE (B)
Fig. 1
samples (A) and HPLC chromatograph of control substance
B)

HPLC superposed fingerprints of 11 batches of

K FH SPSS 19.0 £di o A £k, K 11 AR S
JCH RS, s ek TR, Oy
Euclidean 5B U 5AF S AHURE B, TR LI 2.
PRI ZERMR L, 11 AR T 4 98: S9.S11.
S6. S10 N—32%, S3. S5. S2. S7. S4 A—3, S8
N—Z, S1 N—3%K,

F 1 11 AR HPLC 58 BB 1R a5t R BT E]

Table 1 Relative retention time of common peaks in HPLC chromatograms of 11 batches of samples

HEX DR B I [A]
g5
Sl S2 S3 S4 S5 S6 S7 S8 S9 S10 S11
1 0388 0388 0388 038 038 038 038 038 038 0388  0.387
2 0559 0558 0558 0559 0558 0559 0558 0559 0.558  0.558  0.558
3 0732 0732 0732 0732 0732 0732 0733 0732 0732 0732 0732
4 0872 0872 0872 0873 0873 0873 0873 0873 0873 0872  0.872
5 0.896  0.897  0.896  0.897  0.897  0.897  0.897  0.897  0.897  0.896  0.897
6 1.000 1000 1000 1000  1.000  1.000  1.000 1.000  1.000  1.000  1.000
7 1.043 1.043 1.043 1.043 1.043 1.044  1.044 1.044  1.044  1.043 1.043
8 1.398 1.397 1.398 1.398 1.398 1.399 1.400 1.400 1399  1.401 1.397
9 1.494 1493 1.493 1.494 1494 1494  1.49 1.496  1.495 1.497 1.492
10 1550 1549 1.549 1550 1550 1550  1.552 1552 1.551 1.553 1.548
11 1.643 1.642 1.642 1.643 1.643 1.644  1.645 1.645 1.645 1.646  1.641
12 2038 2.036  2.037  2.038 2037  2.038  2.040  2.041 2.040  2.042  2.035
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Table 2 Relative peak area of common peaks in HPLC chromatograms of 11 batches of samples
o HHR U TR AR
g5
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11
1 4.604 4.163 5.702 6.319 3.492 3.683 4.605 4.076 3.838 3.468 4.688
2 0.706 0.587 1.344 1.195 0.493 0.400 0.676 0.560 0.585 0.532 0.721
3 5.306 5277 5.259 6.087 9.005 1.165 12.036 11.146 10.204 8.522 9.761
4 1.774 1.405 1.014 1.752 2.879 3.923 3.086 3.018 2.685 0.277 2.929
5 0.376 0.220 0.255 0.230 0.360 0.424 0.425 0.408 0.390 0.353 0.327
6 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
7 0.709 0.659 0.671 0.727 0.500 0.602 0.803 0.799 0.900 0.486 1.190
8 0.308 0.239 0.236 0.188 0.279 0.239 0.561 0.398 0.285 0.315 0.615
9 0.089 0.091 0.094 0.108 0.066 0.107 0.142 0.145 0.161 0.065 0.263
10 1.166 1.138 1.209 1.325 0.860 0.902 1.023 1.014 1.184 0.833 1.568
11 0.159 0.164 0.172 0.188 0.115 0.092 0.085 0.084 0.101 0.111 0.131
12 0.188 0.243 0.316 0.348 0.173 0.238 0.251 0.195 0.227 0.170 0.246
Euclidean #H &
0 10 15 20 25 /"‘-—-—-_.______
e E 1 I 1 i o ol 1
Ve I %3
s5 M ol  'R°
S4 . 0.5+ %20 milooﬂlgn olks
S7 = - / & 3
S 004 T olgs
s2 g g
# *70
S1 o ol& 4
S9 ~031 i 9
S10 ]
S6 —1.0
J 0.5 -0.5
Sn Folor 105 05 s 3

S8

2 1 ERABESIRNRE
Fig. 2 Cluster analysis of 11 batches of YP

253 PCA PCA ZFIHBE4ERFEB, A a5 i
T B 45585 1 F R EREE N 4.662, J7
ZTTRREN 38.850%; 5 2 E ML N 2.801,
J7 ZETTHREE RN 23.346%; 55 3 F U RHIEE N 1.673,
J7 ZTTREE N 13.946%; 26 4 A FHEE A 1.111,
7 Z TR N 9.261%; BT 4 N F s BAT5 2 vimk
K 85.403%, HoAth 32 B o AR AR A DT R A UK Dk
Ao T FRELT) 4 A BRI TR U R
BHTAHT. 26 1 TRy R B T g 2~5. 7~10
PG R 35 2 F ik TIE 1,64 11 IFEEFE S,
553 TR IR T U 10 ISR 5E 4 Ry IR T
12 fEE, WHE 3.

F A RN Y1=-0.053 Z,—0.286 Z,+
0.317 Z34+0.276 Z4+0.326 Zs+0.236 Zs+0.403 Z;+
0.384 Zg+0.365 Zg+0.296 Z10—0.192 Z;;—0.091

3 1 HEERAH 12 MRS HEE
Fig. 3 Loading diagram of 12 components in 11 batches

of YP

Zip; Y2=0.541 Z,+0.256 Z,+0.302 Z;—0.235 Z4+
0.208 Zs+0.405 Zs—0.044 Z;+0.050 Zg—0.185 Zo+
0.228 Z10+0.421 Z;;+0.142 Zip; ¥3=0.029 Z;+
0.350 Z,+0.063 Z3—0.369 Z,—0.433 Zs—0.366 Zs+
0.334 Z;+0.094 Zg+0.366 Zy+0.377 Zio+0.082
Z11—0.115 Zip; ¥2=0.091 Z,+0.064 Z,—0.108 Z3+
0.250 Z4—0.050 Zs—0.025 Zs+0.140 Z;—0.289 Zs+
0.208 Zo+0.148 Z1o—0.117 Z11+0.854 Z12.

Y ~Ya K A DNFERI, Zi~Z0 53 IAREEA
TR U PR X U THT AR A v TR B - 0 Y R
fEfEfR, Fridaif(s B2, FRsr 1 R REECR
PN 7~9, 5. 3. 10, FKHLFWE 7~9, 5. 3,
10 75 TSR FUi 24| h R S B E R, W& 3.
Horpigg 7 70 8 A7 S RAuR K, BIH SR H R KRG H T
FEFCMRE i 2 e M EE R R, IAEA =R R
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Table 3 Primary factor loading matrix of 11 batches of YP

5 TRy
1 2 3 4
1 —-0.114 0.906 0.038 0.096
2 —-0.618 0.429 0.453 0.067
3 0.685 0.506 0.082 —-0.114
4 0.596 —0.394 —-0.477 0.264
5 0.704 0.348 —0.560 —0.053
6 0.509 0.677 —0.473 —0.026
7 0.871 —0.073 0.432 0.148
8 0.829 0.084 0.122 —0.305
9 0.788 —0.310 0.473 0.219
10 0.640 0.381 0.487 0.156
11 -0.414 0.705 0.106 —0.123
12 —0.196 0.237 —0.149 0.900

RAEIX 2 Ao A AL, ) A AT ot % 25
CUEIRVALTIO S
DA B3R 44> 3 e g3 DR 7508 10 HHRE it 10 B B AT

Y=4.662 Y1/(4.662+2.801+1.673+1.111)+2.801 Yo/
(4.662+2.801+1.673+1.111)+ 1.673 Y3/(4.662 +2.801 +
1.673+1.111)+1.111 Y4/(4.662+2.801+1.673+1.111)

26 ERAFONIRASEMNE
2.6.1 ZMERFRFEH KR “2.17 TiT 0
W, 50% T EERRERL 6 AN EIREE, £ “2.37 i

x4 NHERAEXD TS GEEFTFTHRRT

Table 4 Main component factor score, comprehensive score
and ranking of 11 batches of YP

5 TR 1 EM 2 RIS 3 BRI 4 LRERT A

S1  -1.602 —0.837 0.345 -0.816 -1.012 10
S2  -3.452 —0.589 0.408 -0.813 —-1.800 11
S3 2.850 -0.174 —0.053 —2.337 0.960 3
S4 0.480 1.050 —-0.928 1.578 0.559 4
S5 0.035 —2.812 0.909 1.677 —0.326 8
S6  —0.887 0.077 -1.242 -0.782 —0.685 9
S7 1.703 -1.174 -1.041 0.003 0.342 6
S8 2.503 1.300 1.205 0.079 1.681 2
S9 1.118 -1.216 —0.886 0.552 0.157 7

S10  3.019 1.531 2.564 0.249 2.206 1
S11  —0.153 2.843  —1.282 0.611 0.529 5

TR T IE . KUGHFE, DA AL bR
(X)), WETHRUAMALER (Y, 7Bl dlbriE i 215
FIEETTRE, SR NERE Y=4X10° X+
136 434, r=0.999 5, ZPEVEHl 10.792~539.576
ng/mL; EELCHET Y=858 421 X—21 656, r=
0.999 6, ZklhTEH 4.154~207.703 pg/mL; HHEFH
Y=2X10°X—34 507, r=0.999 5, £k 143E[H 2.922~
146.074 pg/mL; K HIL Y=7X10° X—16 587,

r=0.999 6, ZPEEH 0.402~20.140 pg/mL; HE
2 Y=716 259 X—35 859, r=0.999 5, Z¥:yulH
7.761~388.041 pg/mL; FHERFEEH Y=5X10° X—
11 497, r=0.999 5, ZMJul 0.310 8~15.420 0
pg/mL.

2.6.2 KEEFERL  BURASSTHRSAEW, % €237
T S5, R 6 IR, BIRE . BEEHETT.
HEE, KRGy, H R v H 0 T AR )
RSD 4 0.45%10.93%-0.66%-0.64%.0.64%-0.88%.
2,63 HEEMRK FEERICERM (S8 6 1,

Ty 6 g, 3% “2.27 WU R ST, #9237
Tta % S AP ERE I E . B R BETERE . HEE
. KREF 0. HEER A Tk 7 B 5T & 2 50
RSD A 1.13%-1.31%+1.23%-0.82%.0.56%- 1.50%.
2.6.4 FREMEIRAL FERICER IS M6 g,
2 “2.27 WOITER UM, 2 0I7E 0 24 4.
6+ 8. 10, 12. 24, 48 h A HT. SEREWE.

BACHEE . HRE. K9Hx., HERM AT
A FFIA TRTAR Y RSD N 1.17%+1.41%10.66%+0.83%.
1.17%- 1.73%, &5 RRPIHE IR 48 h WASE
PER 4T

2.6.5 NFEEISERTS AR PRI (S8) KR
O, B 3 g, HAFEMP SR E 10501 !
1. 1015 ARG R G, $% “2.27 BTkl
BRI, % “2.37 Dt SRR b . 255
HIR R BB U E 5 5 97.18%  98.84%

97.46%, RSD 73524 0.41%- 0.88%. 0.22%; E&
TEREEF 19725 [l N 92.06%+105.76% 104.63%,
RSD 73514 0.43%-. 0.91%- 0.32%; H &K
[N 103.67%. 106.60%- 106.30%, RSD 434
7 0.88%- 0.37%- 0.41%; KEFHICH T REIKZR
SN 93.72%. 107.11%- 97.57%, RSD 43559
0.79% 2.76%~ 1.47%; H 51 -F ¥ BCR N
93.60%- 108.54%. 109.34%, RSD 454 1.29%-
0.49%-+ 1.04%; TuWk -+ EE H -1 35 [ W 22 55 il
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105.51%-+ 98.91%-. 99.53%, RSD 435I~ 2.40%.
0.34%. 2.20%.
2.6.6 SEME B 11 HLRRIAES, % “2.27 Wi

NIUTER S 4 “2.37 TR IR T
HAAEMRER. BT, Hed. KEH. #
FRAM IR TR S R 5.

x5 6 MEMEIRAPHRENH

Table 5 Content of six compounds in YP

.y iR H/(mg-g ™)

" Bz BT ety IR T ik TR
S1 1.123 0.853 0.460 0.047 1.480 0.035
S2 1.127 0.800 0.440 0.034 1.428 0.046
S3 0.838 0.690 0.367 0.027 1.154 0.044
S4 1.010 0.751 0.400 0.024 1.355 0.051
S5 2.739 1.014 0.454 0.056 1.450 0.046
S6 2.753 0.664 0.448 0.052 1.183 0.048
S7 2.490 0.550 0.487 0.092 1.161 0.043
S8 2.644 0.641 0.538 0.079 1.353 0.040
S9 2.610 0.952 0.618 0.070 1.674 0.050
S10 2.777 0.936 0.461 0.063 1.541 0.045
S11 1.047 0.609 0.312 0.023 1.389 0.052

3 e S9. S11. S6. S10 AH—3K, S3. S5. S2. S7. S4

31 REEFEZEMER

SEBG 43 I 52T LRI [RAARAR 23 501 BN
PRV, S 2 AR B LK NSRBI 71 20 55
MIFREUCR AR, DL 50% FF AR IUGATRIN, 2O
If, BTGNS gt SeoxiE A= mt e (15, 30,
60 min) HATHLE, DIARURSPRECE MR, 4
SRR I 30~60 min FEHFEIICH K, #3%E H 30 min.
32 KMBEKRER

BRE. KGHo. R FEE A H SRR
Wi KN 252 nm; BEAENEE S H FE 7E 280 nm
A R gt 18], By B R R . MUk R
HMEIN BRI, 7E— K B R AR 38
RERLIT ) B
33 BIERHHNER

SEEG R T EE-K . 25K, RILZAE-K
RE S i 0 B8 o KA FR IS AR 43 %
IR BEIR L OKEEIRUCT, o IR 03 e 4 5
B, H O1%BERRA1 0.2% MR, 43 85 R AR [
MOk 0.1% BB KA - LI SR o S8 A X
TRBNARI L R BE BE AT TR, A3 T
ARSI I BIAR A
3.4 CA F1PCA %

RO & CA VK 11 HIE R SR AL N 4 2K,

N—, S8 N—K, S1 A—ZK, WEMHL RS
By R 22 S B AR SRR 45 A PCA
ALATH AR R EH O M 11 R R ALK AR
) 25 S SRR, B A 77 B B R

A SR B K D) i@ T 11 bR R A
HPLC fREGUEIE, JLA1E 12 4, Stk AR BUES)
T 0.924; FHARINT 6 N, ARINERE.
KEHTC. BT, Tk Fmr . Ham
B, [ IX 6 AN AT T E RN E. FRA
Fe U 45 4 CA I PCA [ [R5 2 Fe btk AT & &
WERITTEE, Dok, fifE. BEL, ATl SR
FTEIEHRAE 555

SE 30k

(11 @& 8, BRM, HRE. TR A PR 2
Sy 3R 97 IR TR B A B sh e 7], HhE 2y,
2015, 46(15): 2275-2278.

[2] SEEREL MROEM, BRTE, . AR EgE E R
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