FED 20244E4 7 $55% H 8B Chinese Traditional and Herbal Drugs 2024 April Vol. 55 No. 8 . 2755«

ETSHRIABILA UPLC HLEMR S IHATR S £ BN E OB RE
EONES

B FL KRS, GEAE?, F O FER? REFES, KA, & &4 RFEHLY, gXm
1. BRPAERZG K255 00, BT RFH 712046

2. WHLHE T R¥PA MR SERA S, WL BN 310018

3. WITRESEF 2D G R AR, WL HiMl 310018

4. EHW M E K E SRR E, L 100700

 E: BM  EE UM UPLC R8BI &k 2 abr i @ &M e ik, s E T UPLC frgc &g, bR %
fatrpior E R IEAL G, MR P& S A M AT A TR =N . 733k R Waters Cs 14, DU EE-4K 55
Vel ARRE 0.2 mL/min; K 205 nm; FHR 25 C; #EFEE 03 uL, &7 15 MARFEFH B TS 24 Fr ac il g,
AT AL B VR AL A RGR B FI S AR R P A M AT — AR A . BRI E K AN R R R A R
WiE. &R 15 DAFEFHE T4 UPLC 188G b g 14 MEAUE, @i BamisiN T HS 7 Mgy, G =11
TMERE M. 1,2- VMR- 3-AEAER H M e . 1,2- I ER-3-IMER H M A . AR AR -2V R -3- M R M . 1,2- IR -3-
TR H s 1,2- i ER-3- AR H i e A0 =R Hr e, L 7 SR EEME . Fase M KON RIS R 45 AT . Ak,
UPLC 680 A LR TEFE N 0.972~1.000; 15 M= W20 BN 3 25, =g MEEERE RN, MM ER
=2, TN RRAMBEAN—; EFRAGEEIEW LT M A R, iR amkig 2, 5 (SR
HIMER . 8 A 11 (1,2- - JHER-3- IR H iR 2 5 R AR F = B T R B E R N F RS ARSI S (F
B2 80 2020 FERKSY K FR HYRIbRHE; FIRS, 2Ry @ illE s KRR, 7 Mty C AEFEEREZER . iR
HALT 15 ANAREF=HE S 258 UPLC fag B K & Ellse ik, FF456 UPLC faa B LRSI 2 38 h5 B &
B AT, ACNE S AM R RN A& TN R S

KBEIR: EUU; UPLC faaElis: AaBiCinnl; =W immeHimms; 1,2- Wy me-3-Frmama Erimilss 1,2- 0y me-3-y e Hille;
1-RFEAARR-2-THFR-3- WS AR H e 1,2- i FR-3- W Eryhiss  1,2- IMAR-3-AFAEE H vle; = JhmRH s FREiri
FESES: R286.2 XEkFRERE: A NERS: 0253 - 2670(2024)08 - 2755 - 09

DOI: 10.7501/j.issn.0253-2670.2024.08.024

Quality evaluation of Coicis Semen based on multiple pattern recognition
combined with UPLC fingerprint and determination of mult-index component
content determination

GAO Tong', ZHANG Xiaodan?, FENG Tinghui?, YIN Feng?, FANG Jiahao?, ZHANG Chaojun’, CAI Lietao?,
JIN Yan*, LIANG Zongsuo'-2, HUANG Wenli'

1. College of Pharmacy, Shaanxi University of Chinese Medicine, Xianyang 712046, China

2. College of Life Sciences and Medicine, Zhejiang Sci-Tech University, Hangzhou 310018, China

3. Zhejiang Kanglaite Pharmaceutical Co., Ltd., Hangzhou 310018, China

4. State Key Laboratory of Dao-di Herbs, Beijng 100700, China

Abstract: Objective To establish a method for the UPLC fingerprint and multi-indicator component content determination of Yiyiren

(Coicis Semen), and to combine the UPLC fingerprint of Coicis Semen, chemical pattern recognition, and multi-indicator component
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content determination with the aim of evaluating the quality of Coicis Semen herbs from different origins. Methods A Waters Cs
column was used with isocratic elution of methanol-pure water; the flow rate was 0.2 mL/min; the detection wavelength was 205 nm;
the column temperature was 25 °C; the injection volume was 0.3 pL; the fingerprints of 15 Coicis Semen herbs of different origins
were established; the similarity evaluation and chemical pattern recognition were carried out; At the same time, the herbs of different
origins of Coicis Semen were subjected to general examination, determination of leachate and determination of the content of several
index components. Results A total of 14 common peaks were identified in the UPLC fingerprints of 15 herbs of different origins of
Coicis Semen, and seven of them were identified by the control, including trilinolein (LLL), 1,2-dilinoleoyl-3-palmitoyl-glycerol
(OOP), 1,2-dilinoleoyl-3-oleoyl-glycerol, 1-palmitoyl-2-oleoyl-3-linoleoyl-glycerol, 1,2-dioleoyl-3-linoleoyl-glycerol, 1,2-dioleoyl-3-
palmitoyl-glycerol, and triolein, the results of reproducibility, stability and spiked recoveries of the above seven components were
good. In addition, the similarity of UPLC fingerprints ranged from 0.972 to 1.000; the 15 origin Coicis Semen herbs were clustered
into three categories, the samples from Yunnan and Fujian were clustered into one category, the herbs from Xingren of Guizhou were
clustered into one category, and the herbs from Xingyi and Anlong of Guizhou were clustered into one category; the composite scores
of the principal components indicated that the samples of Yunnan and Fujian origins were superior, and the chromatographic peaks 2,
5 (LLL), 8 and 11 (OOP) obtained by screening were the main components that caused the quality differences of Coicis Semen from
different origins; the herbs of Coicis Semen from different origins complied with the standards of moisture, ash and leachate in the
2020 edition of the Chinese Pharmacopoeia; meanwhile, the results of multi-component quantitative determination showed that there
were significant differences between the seven index components. Conclusion The study established the UPLC fingerprints of 15
Coicis Semen herbs from different origins and their content determination methods, and combined with UPLC fingerprints, chemical
pattern recognition, and multi-indicator component content determination for further research, which can provide a reference for the
comprehensive evaluation of the quality of Coicis Semen herbs.

Key words: Coicis Semen; UPLC fingerprint; chemical pattern recognition; trilinolein; 1,2-dilinoleoyl-3-palmitoyl-glycerol; 1,2-
dilinoleoyl-3-oleoyl-glycerol; 1-palmitoyl-2-oleoyl-3-linoleoyl-glycerol; 1,2-dioleoyl-3-linoleoyl-glycerol; 1,2-dioleoyl-3-palmitoyl-

glycerol; triolein; quality evaluation
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Table 1 Information of Coicis Semen samples

ke HAEH S ZEE #Fik/m
S1 = A T S B AR T IR N:24°58'06"E:104°31'36" 1510
S2 T4 B VT A A T TR U A N:25°22'00"E:105°18'42" 1328
S3 B A8 7S KT B T A PR AR S IR A N:25°27"21"E:104°50720" 1569
S4 SOHAE B TE R MDA T T A Y N:25°32/35"E:105°14'09" 1554
S5 s = T T B BE R S A N:26°15'11"E:116°28'57" 353
S6 TN A B VY B AT R R B VA M 2 e B e )T R N:25°06"26"E:105°10'36" 1226
S7 TN BT RGN AT AR R TR N:25°28'44"E:105°24'11" 1357
S8 7 A AE LTI JE R S e VA N 22 E T A SRS R A N:23°1127"E:103°25'47" 2021
S9 BT AE B VT A P A T T AR S A N:25°22'04"E:105°20'54" 1368
S10 T PN 28 B VY B AT AR R B VA M % ST b R N:25°09732"E:104°46'30" 1526
S11 BT AE B VT A A K T R B YR B LR IR N:25°30'19"E:105°02'44" 1579
S12 0 548 B~ T VR L S R A N:28°07'31"E:118°3724" 381
S13 TN 28 B VY R AT AR IR E VA M % ST B IR B A N:25°11'58"E:104°53'36" 1137
S14 B8 S T B N AT T R R N:25°21'35"E:105°18'46" 1272
S15 SR BT R M AT R L B R N:25°3229"E:105°16'38" 1419

2 FHEEH

21 AREIFHERIZHM UPLC i8S EEM R
2.1.1 f{ai % Waters Acquity UPLC H-Class i#
OB B ;. Waters Cg 3% 4E (100 mm X 3
mm, 2.7 um); FiANAHNFHEE-K 98.5 1 1.5, SFEEHE
s AR 25 °C, AR 0.2 mL/min, K
205 nm, #FEE 0.3 uL.

2.1.2 PR SEWRAIHS R B RECH =R
P 0k 1 20 mg, BN P B A il B 0.2 mg/mL Xf
HROS VAL, FH T e 2 O e B R 7 R bR
PE R B AR X R B B TR) s B A v 0t R 30

mg, NN H B Al FF 1 B 1.2 mg/mL R X6 RE
VR, T30 R I 75 2190 A 0 I8 80 B &% A b
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IONEEE 50 mL, FRGEFE, @ELE ()% 250
W, 4% 40 kHz) 30 min, %, FHHER=E, H
FH AN R IR T =, RE5), JEid, HRSRuEMRN1S .
214 FEEEAE HEEHICEEE AR (S6),
£ “2.1.37 BT Tl A s, % “2.1.17 i
IR ARSI 6 IR, THEAR IS G (R B I R
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Table 2 Similarity evaluation results of UPLC fingerprints

of Coicis Semen herbs from 15 origins

Eihe] AR T AEABLEE
S1 1.000 S9 0.972
S2 0.978 S10 0.972
S3 0.976 S11 0.982
S4 0.980 S12 0.977
S5 0.981 S13 0.976
S6 0.977 S14 0.978
S7 0.975 S15 0.977
S8 0.976
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Fig. 3 Dendrogram of Coicis Semen herbs from 15 origins
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2.2.2 FER45r45r#T (principal component analysis,
PCA) B 15 MAFF=HUEE SRS 14 M EEIE
WA N &, SN SPSS 26.0 A, 18EIHH%
RECFFEAEA DT Z0TR A, WK 3. GEHURHIE(E > 1
FbnE, 193] 3 ANFERSY, FTH T XRGE TR AL
Kl 85.307%M1115 5. @it SPSS 26.0 #AFiH 515
BB BT, Wk 4, ER 1 EERBLT
g 3, 4. 5 (LLL). 6 (LLP). 7 (LLO). 8.
9 (POL). 10 (OOL). 11 (OOP). 12 (000) K]
fFE, FHsr 2 FE R 7 A5 1, 13, 14 115
B, B 3 EERMLT Gk 2 (115 R

¥ 14 DM SRR AL, 6 ERS 1R R
B, LL3 AT R TT 2 DT ERFONAE R AL
3 EWNCAMERERD FREXRBFEEMRR

Table 3 Principal component analysis correlation

coefficient eigenvalue and cumulative contribution of Coicis

Semen herb samples

ERGr RHEE TETTRER/ % BB E TR %
1 9.039 64.561 64.561
2 1.730 12.356 76.917
3 1.175 8.391 85.307

I AR F1=0.570 X;—0.444 X>+0.645 X540.805
X34+0.922 X54-0.949 Xs+0.973 X7+0.878 X3+0.987
Xo+0.986 Xi0+0.924 X1,+0.973 X1,+0.434 X;3—
0.224 X143 F>=0.656 X1—0.089 X,—0.296 X3+0.221
X4—0.270 X5—0.221 Xs—0.064 X7—0.089 X3—0.063
Xo+0.035 X10+0.062 X1, +0.137 X12+0.521 X;3—
0.089 Xis; F3=-0.031 X;+0.848 X,—0.268 X3 —
0.029 X;—0.126 X5+0.120 Xs+0.004 X7+0.355 Xz +
0.128 Xo+0.039 Xj0+0.200 X;;+0.072 X12+0.154
Xi3+0.175 X143 F:(64.561%><F1+12.356%><F2‘|‘
8.391% X F3)/85.307%, 4rilitH 3 NE 5
Fiv Foy FBSRGERS (), SRILE S, 154048
[ 77 M DA M £ G 1950 N —9.61~11.04, K]
AN P R WA 2 R AR B 22 K, o r
M (S & nim, RZHET AM i E
B, HUONEZE =T (S5). nMZ AT (S8).
MR (S12)5 BN E S M 4515
SHEATE 5~10, FEALTHEE; S T (S10),
SN R (S1D. B2 E (S6) BN AL T
(S3). FEHNNE T (S13) L3 HEL 2 5N 11~
15, RPFMEHIN AT BN W Bz
BEYA MR EE T HAb .

x4 BEXCHMERERD SHEFREER

Table 4 Factor loading matrix for principal component analysis of Coicis Semen herb samples

N g

5 9 0 12 7 6 1 8 4 3 14 1 13 2
1 099 099 097 097 095 092 088 080 064 -022 057 043 —044
2 ~0.06 003 0.14 -0.06 -022 006 -027 -009 022 -030 085 066 052 -0.09
3 0.13 004 007 000 012 020 -0.13 035 -003 -027 0.8 -033 0.15 085

#=5 ENCAMERERDIEIEEEENHF
Table 5 Rank of principal component scores and
comprehensive scores of Coicis Semen herb samples

Y5 Fl F2 F3 F HE4
S1 14.70 -040  —0.30 11.04 1
S2 -0.56 -0.33 143 034 10
S3 -9.99 -0.07 -127  -7.70 14
S4 -0.32 0.23 149  —0.06 9
S5 14.89 -1.51 -131 10.92 2
S6 -9.72 -0.17  —0.69  —7.45 13
S7 0.72 -045  —0.29 0.45 7
S8 10.97 430  —0.60 8.87 3
S9 0.93 2.14 1.07 1.12 5
S10  -8.77 -0.72  —093  —6.83 11
S11 -9.07 142 -199 —6.86 12
S12 8.40 -351  —0.28 5.82 4
S13 —12.63 -1.03 .02  -9.61 15
S14  —0.03 -0.14 1.20 0.07 8
S15 0.51 0.24 1.47 0.56 6

2.2.3 IE s/ =355 HT Corthogonal partial
least squares discriminant analysis, OPLS-DA) DA
15 DAFEPHE TG I G MU E, A
SIMCA 14.1 # /A — L AL B JS , 3347 PCA, iEid H
FIMAEEE 2 NEES, RN 0914, 02 4 0.764
(>0.5), KRB EELT, RN EA R4
REJT, S5 4-A. 15 AN HE SRR A 3
XK, m¥. WEEREGN L, ST
XK, SeMHM AR NI, 5 CAGIRE.
4% PCA 1 CA 8551, K 15 A7
B3, mE. Aoy — A, Sy 2
H, 17 (E4-B), BESE R N 0967, 0> N
0.791. 454 VIP>1, ffiikth 4 MATLAX 7 3 A
) ZE S faby, WA 5 fos, ke 2, &
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Fig.4 PCA (A) and OPLS-DA (B) diagrams of Coicis
Semen herbs from 15 origins
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Fig. 5 VIP chart of Coicis Semen herbs from 15 origins
g S (LLL). i 8 Ffaifig 11 (OOP).
23 —RRMRERREYINE
Fo R 25 80) 2020 AR : R G 0832
508, KAy Tk GRN 2302) BRI HER
I v GREN 2201) TR AFGRIEN, XF 15 4>
AN E WA A M T e, SRR 6. 15 Fh
FERIITEE i AR HE, K TE 8.91%~11.67%, K
IIE 1.77%~2.69%, BEE %R ) & 8 1E 10.80% ~
14.92%.
24 HREBFENE
241 MR RFE ORGP ST
30 mg, I FH I i 1 1.2 mg/mL Y50 B8
W, HURAE R 1.5 mL, 3/4 558 5 IR,
3 S 5 AR R AU TAE 2RI . 1B

&6 15 M NEA~MEX CHMREIFNER
Table 6 Summary table of quality evaluation results of
Coicis Semen herbs from 15 origins

s IR 1% BIKG 1% BRI /%
S1 1126  2.36 13.30
S2 951  2.02 10.80
S3 10.74  1.84 11.03
S4 9.17 196 12.85
S5 891 251 12.93
S6 1167  1.80 12.26
S7 9.19  1.90 12.50
S8 9.90  2.69 14.92
S9 1031 235 13.04
S10 1035 177 11.29
S11 1150  1.97 11.22
S12 10.02 253 13.77
S13 10.96  2.48 11.21
S14 9.65 2.0l 11.69
S15 1132 2.06 11.67
(hEZGLY e <150 <3.0 =55

“2.1.17 TUETE A NI E, DI R SR &
AR (X0, WERIBNARTR (YD), ATt 1Rl
=, iRk 7.

242 FEREAE  BOETUCANARIR, 7 “2.1.17
Tta 2 NS 6 WX, 1154595 LLL. LLP.

LLO. POL. OOL. OOP. OO0 &[] RSD 435
0.60%- 0.86%- 0.26%- 0.75% 0.47%- 1.26%- 0.95%.
243 FREMRE R E USRS, TR
“.1.17 WEIEAIET, 25T 04 2. 4. 8. 12, 24
h #FEENE, W43 LLL. LLP. LLO. POL. OOL.
OOP. 00O W& RSD 47514 0.97%- 1.03%-
0.77%- 1.58%- 1.02%. 2.69%. 0.88%.

244 HEMHKE 55 FREE— & PR S
(S6) 6 i, ¥ “2.1.3” TiJy ikl & ik mid i, &
“2.1.17 DUk AR R E, THEAS ] LLL.

LLP. LLO. POL. OOL. OOP. OO0 %] RSD
73N 1.02%40.63%- 1.08%- 1.37%- 1.50%- 2.35%-
2.15%.

245 IFEECRIREE  RBERRE 6 i DA &
EE TS (S6) MR& 02g, HAlINAGE &
SR, 7E “2.1.37 T Rl & AR imim, 1%
BEO“2.1.07 TiEag & F e, 1H5/5 3] LLL. LLP.
LLO. POL. OOL. OOP. OO0 HJ V¥ hnke [mir
354 96.49%- 98.08%- 98.28%- 95.73%- 95.81%.
96.99%-93.03%, RSD 43714 0.51%- 1.66%- 1.45%
1.06%. 1.12%- 0.83%.
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Table 7 Investigation results of linear relationships among seven components in Coicis Semen herbs
D%y EYEpg s R AMEVE /g
LLL Y=62817.047 X—4.095 5 0.999 8 0.03~0.19
LLP Y=5476.771 X+4.018 5 0.999 2 0.04~0.25
LLO Y=5651.321 X+20.536 8 0.9997 0.10~0.72
POL Y=3087.588 X+9.721 0 0.999 8 0.07~0.51
OOL Y=3505.908 X+4.5120 0.999 8 0.11~0.78
OOP Y=1153.364 X—10.233 6 0.9997 0.05~0.37
000 Y=1570.638 X—17.875 5 0.999 7 0.09~0.64
246 EEME  HHE 15 MARFHEYAZ 4831, 3.670~5.158, 9.522~13.374, 7.175~9.796.

MFESR AR, 7 “2.1.3”7 TR il & ik i Vi
[FJ B 7E 2. 1.1 7 S5 AR 34700 € , v BRE S R LLL
LLP. LLO. POL. OOL. OOP. OO0 J% 7 frH =
B A, SRR IE 8. 15 MR HE YA
IR b R IR A o A B L i 2,734~

11296 ~ 15.468 . 5.381 ~7.322. 8.863 ~ 12.965 .
49.041~68.094 mg/g. ZEHRFH, ANFE=HEE T
MH M =RER Ry B B 2 . 15 DMANFE P2 HY
BUZM T, OOL & &, HIN LLO. 000,
POL. OOP A1 LLP, fij LLL & &EHf.

*8 15N IEFHEICHHM 7 MBS S 2NES

Table 8 Content determination results of seven compounds of Coicis Semen herbs from 15 origins

e FiE 0 #/(mg-g ™)

LLL LLP LLO POL OOL OOP 000 oSl
S1 3.537 4.897 13.374 9.796 15.468 7.322 12.448 66.841
S2 2911 4341 11.416 8.690 13.080 6.514 10.921 57.873
S3 2.854 3.846 9.855 7.589 11.566 5.590 9.429 50.728
S4 3.024 4332 11.501 8.705 13.611 6.395 10.887 58.455
S5 4.831 5.158 14.055 10.059 15.162 7.161 11.668 68.094
S6 2.857 3.900 10.386 7.432 11.296 5.381 9.383 50.636
S7 2.980 4.196 11.113 8.514 13.127 6.661 10.793 57.385
S8 3.169 4.577 13.271 9.389 15.468 7.268 12.965 66.108
S9 3.019 4.200 11.723 8.612 13.521 6.254 10.905 58.234
S10 2.878 3.945 10.503 7.536 11.443 5.449 9.530 51.284
S11 2.734 3.670 10.155 7.175 11.605 4.840 8.863 49.041
S12 4.696 5.120 13.626 9.305 13.889 6.578 10.948 64.162
S13 2.785 3.706 9.522 7.537 11.499 5.701 9.200 49.950
S14 2.967 4386 11.643 8.745 13.404 6.236 10.483 57.865
S15 3.010 4328 11.563 8.533 13.123 6.056 10.431 57.045

3 Wig IRy B T, AR IR A, [FIRFHR AL

SIS T, EKESCHRERE N A, HOSE AT H
T =B ARSI 228 Je — S e g 0O, 12151,
M 22 B S 96 % (WU i S R €, 6T IE AR
AT Fa AE R . R, i e K E S
TMREREI 75, AR RAH ELL (EEZA ) &
BRI 5 v oy FREmbR0], 1% v PL Waters Cs 2
AT A [ E A, R iR shAE, A HPLC-ELSD i
TR, FEARKFEE Lkt 78 F & by R 1)
TETE XS . SEESHTHA, 7EAH A [ 2 AH (Waters Cs 2
W) F, XfEt T HPLC-ELSD A UPLC-TUV 2 i
Kol J59%, 45 5% B, HPLC-ELSD K il 5 1:45 21 i

P AT IE B35/ s T UPLC-TUV Al i R %
U7y B9 A AT, RERT A, AR ERZE,
[ v # E pl e BLAT R A (A5 M b o AR N, UPLC
HAHE R L R B EESE, [FR
AR R KBRS IR 2R Ak, FHEEZE R
DR, RAMEI A B AT A, Xt —
HAES TR E RS E I . RISLIe &R H], A
WE 5 R HE—25 % UPLC-ELSD #:ill J5 1= AT 58AIE
Ja SRR N TR AT B0

ZRE UL R, ARSIRESE UPLC-TUV Faill 77
LT IR ST A . B %A ik, X it 2% 1t
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Tt — 2, B, XWARFGSIAE G H
(100%); Wz @ ZHE=95:5;, Wl ZfE=98:
2; Wl 1 /K=95:5; HEE: /K=98:2; HEE 4
K=98.5 1.5 HE :/K=99 .1 #4T T IE, 45
BRI, MV EE K =98.5 ¢ 1.5 B’ & T4
Pl ¢ 1 e EL AT B ) 4 B A s E— P 0 A [E A
AR E (0.20,0.25.0.30 mL/min)« 17 (25.30 C).
HEFER (027 0.3, 0.5ul) KM NRaUE i @ikig
oS OLEAT L, AR EOR, MEBURE 020
mL/min. FEA 25 C. #FEE 0.3 pL @ iEig sy
BRI, T R DA IR AR R H I = B2
RN SR, SRR T = ERIR RO B
R M AR A e I 5 122153 3%k 203 205+ 210 nm $
SRS AT IO, 45K, £ 205nm F, &
Hh & 2H e SR

TR R SRR, =g s AdERE 3
MNEG 15 DNE AL Fa SO EE AU 5K T
0.970, WA 3 NEAMEUA ML A RN
8L, HEMI AT RE S AL SRR R K. E— D4
2R R AT & S S R, Hh, cA
FIPCA 45 R EW, BV MR ES- B HE
BB, A R BT AR
HEHUF; OPLS-DA A, @it VIP i 7t i i
2. 5 (LLL). faifl% 8 A1 11 (OOP) &S FUA[FE M~
HE YA M R EE S EBENEY, EEPRaT
HE—Da R 2 R REE 8 HET A HT AL
52, MR R AT B VR 0 4 T M DR 1

— RCPEFR AR AR A e 45 AR, 15 AN
BUATIK AR K5 K2 A (R [ 2 81 2020
FERRUNZIR, R 3 P2 X U R R . [
W, ZEEest BRW, 7 MRS5S+, OOL
SRR, HIKN 000 (MRS (hEZ ) 2020
SERRELE D, T LLL &K, 454 OPLS-DA Y
VIP Jiiik st T LUR I, 245 HLFR bR H il = BRING &
BIEANFF=HZ5M o 2PN ESR, ML UE H
B FRFRE B VAL 26 R AR 5 B — R
FRME. HhAh, 2 ma AR = H 2 A S S R0 7 Fhe
WERUT & E B EA — AN, HamEEEm T
000 FEEFERE; MmAmEEMR S+ LLL. OOL.
LLP & &K E, SEWHSERE, YEBHENZ =
S SR SRR AT BT TERTAE BN 2,
RILTAFabr e & BN —80  HM
RESERE, M E S M R E AR T

SN AR ETT, AT AR, ek, fEE S

BUR. A BURFAH BT T RIHESI A AT, 5t

MIAZTT R TR BOIE, 250 i BB E

T B HE A B 77 3 DA H A AT REATS A7 A5 A e A

o, HESEAFHIG.

2% b, AEFFUE L) UPLC-TUV Rl 2, e
PR AE R U H I = BRSO SHRR  r E, H
TR R, AT TS UM B E KR
FAPA . fESL AR b, AR SO S UPLC
TR o L 5 A AR RN 2 MR PR PR R & A
e, MNAFRPHE TS ZMRAT RS, SR
R, AT TR DL B SR SRS A
BIMENTT, %7 iR A SR WG A 2
RIBERME, A4S 5 B A2 10 o B2 AR
16 B SR R .
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