R HE ) UPLC HS 40 B

I OFVLKERE KRBT E RV EAE VL EWE Y IREV(LENEFR YR BE BT
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W E ORI 55 R SR EH (UPLC) B B . & ik KA UPLC#%, &i§4E % Waters CORTECS UPLC
Cis, RANAAA THE-0.1% F B 7k (B e BE) , ik 4 0.3 mL/min, A& 5% K % 254 nm, A£R A 30 °C,#AFH L pl, AHFER A
SRR, M 2T e M AL S0 0 UPLC B 3%, RN 25 &5 35 5 B AR MR & 42) (2004 A JR) BEATARUELIRA, 44 58 Sk Aok, 5F 2
2TMAMAESRATRE ST, 45 R 2T H A 5049 UPLC B # A 20 AN 374 5 B S2.S4.S19.S21,S22,S24 25 M AF S 6 A8 40 JE
ADNT0.90 51, H A 21 2 AR SR ARMA B3 K T 0.90; B, 3% 21 B2 MR 5B UPLC B3 5 xT G A 38 LA 3T e — 5ol . 2742
W‘%WT%%] 3%,S24 % 1 %,52.84.812.819.821 S22 4 1 %, KA A M % . 22 %8 5007 AL 38 5B 3% 5T A 1 3 09 294
Qé%iﬁl L5 R R S RO AR &1k FE A 1 R R AT R

Study on UPLC Fingerprint of Glycyrrhiza uralensis

WANG Qing"**, ZHANG Yanan"*, ZHANG Weiyun"*, WU Chun"*, HUANG Xiumei"*, BI Liwei"*, WANG
Yaying"“(1. Department of Pharmacy, Xiamen Medical College, Fujian Xiamen 361023, China; 2. Xiamen Key
Laboratory of Traditional Chinese Medicine Bio-engineering, Fujian Xiamen 361023, China 3. Key m

of Traditional Chinese Medicine and Health Products Development in Fujian, Fujian Xiamen 3

LGe od was adopted.
acetonitrile-0.1% formic

4 nm, and column temperature was

ABSTRACT OBIJECTIVE: To establish UPLC fingerprint of Glycyrrhiza uralensis. MET

The determination was performed on Waters CORTECS UPLC Cis column with mo

acid (gradient elution) at the flow rate of 0.3 mL/min. The detectlo Wav

30 C. The sample size was 1 pL. Using glycyrrhizic aci

determined. Similarity evaluation was conducted by using 7t /@

r analys of 27 batches of samples. RESULTS: There were 20 common

peaks in UPLC chromatograms of es The similarity degree of S2,S4,S19,S21,S22,S24 were less than 0.90,

the others samples were th@ Affter vahdat10n, UPLC chromatograms of 21 batches of batches of samples were in good
nint. S2,84,

were category Il ; other were category [ll. CONCLUSIONS: Established fingerprint can provide reference for

chromatograms of 27 batches of sample were
atogram Fmgerprmt Similarity Evaluation System (2004 A

edition) to determine common peak and €o

agreement with 7 batches of samples were clustered into 3 categories, in which S24 was category I ;

tion of G. uralensis.
KEYWORDS  Glycyrrhiza uralensis; UPLC; Fingerprint; Cluster analysis; Quality control
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lﬂ\l)(*%B)@‘IT?‘Q?HE%HE’Jﬁi?"%ﬂ%ﬁiﬁﬁ%}
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FN A — L8 B 5343 BT R AH DG GE , AR RIS 2 — P~
T J8 A 1) 5 2 XA LA TG X6 24 6 S ) A T T
I, B T AS TR ML X i A 12 R H 2, ey R

aﬁzm*ﬁ’é (UPLC)$& 8 3 , 45 21 A il 14 7 4h
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1 ##E
1.1 88

Waters Acquity UPLC H-Class %! UPLC 1 , £ 35 P4
JUH R RV T R S0 . A shUE R e IR AR AT BEAR L A
R 471 A6 0 4% 1 Empower 2 835 T2 4F 3 (38 [E Waters 24
Al ) s AG285 B+ 43 2 —HL T4 BT R (2[5 Sartorius
/N H)) s ZEALWAY S10H R 7 HEHUAS [ B (& 1) 1Y
A B 1] XFB-200 %Y 7 GE Ry AL (51 re Hh ik il 24 4L
W)

1.2 K5

TR IR (45 . MUST-15080510) | H L4 XF
BE A (A5 MUST-15082811) S H B HE X BE AL (HIE 5
MUST-15031204) \HEZXF B (LS :MUST-15021104) |
ST B R S (S MUST-15042010) Y0 [ iU #R S
Wk AR A R B &0 RS T 205N
FEE AR S A i TA LS5 7, # HPLC IH—4k 15
H AR T 98% ; LN Mol , Ho A58 k4 Hr
ali, K R alifbK
1.3 Zh#%F

BRRH B (S1~S27)F 2016 4F 2 A T4 [H A
By (W 1), LJE 1B 2= B TR Y A ELh

x®1 HEHHEKR

Tab 1 Source of G. uralensis

5 R =
s1 A B 1A A W
5 L AR R P B W
53 K LA AR5 W
54 N DR e i
5 TR T2 e
% SN2/ 7] . -
57 WA LAk 2 ‘\ &
58 PR s;? W
9 i A i
S10 TNCZY B i TR N
sl e B E NEd
s P SAE A2 o
s13 TR S W
S14 RN = ST AL W
S15 TR LR S Wi
S16 TSNS A R B Wi
$17 S B BT 2 T P BT W
SI TR A B TR W
519 T R i
$20 SN BT L T HEE K26 W
S21 B P REL G K 24 i
S22 WA LDy i
23 TR 2 AR R iy
24 A LA S S — T BT
25 R AL W
26 S S B M K 26 W
27 R R A W

2 AEE5HR
2.1 fBigEH
6,343 . Waters CORTECS UPLC Ci5(100 mm x2.1

HHEEZG 2018 4F5 29 44 6

mm, 1.6 um) ; W SHAH : LNF (A) -0.1% H IR (B) , 1
FE PRI (VR A2 7 WL 2% 2) 5 3t 3 - 0.30 mL/min 5 5 I i
12254 nm; A 30 °C, PERER . 1 pL®,

FR2 BEXBKER

Tab 2 Gradient elution programs

ff[a] , min A, % B, %
0 20 80
2 25 75
10 40 60
18 60 40
20 20 80
25 20 80

22 BRHFIE

2.2.1 RAX I PRI R A o % B
W, 0 AE T 10 mL B g, i 70 % B BV TR
I e 2, A — X BSR40 R R 4% e — Xt
e I £ O, B T A — 10 mL A @i, i 70%
FH VAT 25 T G TRE A5 %o R VR

2.2.2 MHXSER KSR MRS R (i 40 B
i) 1.0 g, & F 50 mL HIEHETZ i, i 70% H B W
40 mL, FRE ik, B (D). 150 W, 4% : 40 kHz ) 21X
30 min, i ;s FR-OFRSE ITOEE, 11 70 % H BV TR M 2 Dk 2
) Jo R, PR AD T, £20.22 umi%wﬁﬂﬁmﬁﬂ‘iﬁ

i HIAE, GO

23 FHEFERE
231 MR a@ﬁrwﬁm@wﬁ%
St ﬁﬁ\ MR SR 52 6 0, A
P IF B] G TR O 2 B G S A I A X
FFEXF TR . S5, 20 AN AT WGAH XA e
[E] i) RSD 4y 0.07% ~0. 22% (n=6) , KX} i AL Y RSD
}0.32%~1.25% (n=6) , FE B 5 PR % % R AT
2.3.2 FaEERES  BUU2.2.27 W N AR A (S
S G, /5l TEE T E 0.2.4.8,16,24 h i #%
“2.17 IR S A AR E , DA H R R I 1 AR B 5 [R]
FNGE AT R R 25 BR 1 si 45 A WA X £ B B (i) AR Yo
WA AR o A5 SR, 20 A~ A W AH X £ B IS ] %) RSD 2
0.28% ~0.74% (n="6) , #HXJ W [ FL % RSD 4 1.03 % ~
2.52% (n="6) , RYHLX M E R T EIRAE 24 h N3
233 HEMIAE HERBAMES (45 Sk
i, 3R 6, #12.2.27 T Jy kil A R A S W, PR
“217 IR A SRR R, A R I () £ B B R R
WA TR R Ry 2 B, T S 25 AT WAL X B s [ AR A Yo e T
o Z50L, 20 /o I AH XU BA B[] RSD 4 0.18 % ~
0.69% (n="6) , Al XJ I T FL ) RSD 4 0.71% ~1.30%
(n=6) , KA ILELZ M R AT
2.4 UPLCIELEIER AR SHMNE LHIEHEXEHE
ST
2.4.1 UPLCHSLCEE A i, B 27 HEZG M FE i 4538
L 12.2.27 T A A AR AR, B 2.1 IR
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s S A PEREIN A2 , R FH P 2 (25 48 230 35 AR AR B2 1
B 250 ) (2004 A J) X 27 HEZ5 B FE 55 B9 UPLC B RS ES 1
AT, 45 UPLC e 8 & TR 1 R/ 2,

1264.744

948.25

i 631.76
r .

315.27+
¢

= T 5 T — T T " 5
0.00 3.04 6.09 9.13 12.17 15.22 18.26 31.30

¢, min

1 27#Z5# ¥ mE) UPLC & s B
Fig 1 UPLC superposed fingerprint of 27 batches of

12
315.10

mAU

156.84
2

5
4 s 9 13 18
3l 7 1l L w1
| i ol Lo . A d 181 l“-““

0.00 3.62 7.25 10.87 14.50 18.12

o

£, min

B2 ZHEs UPLC X RIS B

Fig2 UPLC control fingerprint of samples
2.4.2  AMHLEES T ﬁéﬁﬁ(tlﬂ?@%?a@cghﬂ%*ﬁ{ur“ Hﬁ

MR 50) (2004 A JR) , LAZTRAE i AT R X R
HARM SN . S5 B, BR S2.94.819,521 322&
S24 4 6 HL 25 A A i AR ABLEE B AR (<<0.90) A, ik 21
HE2G B B ARARLEE YR F 0.90,, H.-5 5% B 45 S [+ 3 L
AT — B, F R o 24 M A i ) 22 S 85/ LB

samples REEMERLF, IR S R4,
x3 2THLAMEER (RS S1~S14)HEEEIEN LR
Tab 3 Similarity evaluation result of 27 batches of samples(No.S1-S14)
%5 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 xR
S1 1.000 0.956 0.963 0.896 0.949 0.972 0.988 0.966 0.915 0.960 0.958 0.927 0.988 0.974 0.970
S2 0.956 1.000 0.953 0.889 0.955 0.965 0.961 0.976 0.916 0.958 0.974 0.909 0.969 0.966 0.970
S3 0.963 0.953 1.000 0.921 0.972 0.959 0.958 0.947 0.930 0.976 0.957 0.946 0.975 0.980 0.976
S4 0.896 0.889 0.921 1.000 0.933 0.917 0.904 0.911 0.984 0.940 0.931 0.984 0.916 0 916
S5 0.949 0.955 0.972 0.933 1.000 0.982 0.957 0.968 0.950 0.982 0.982 0.951 0.963
S6 0.972 0.965 0.959 0.917 0.982 1.000 0.975 0.988 0.945 0.975 0.985 0.944 0.9 @ 0. 988
S7 0.988 0.961 0.958 0.904 0.957 0.975 1.000 0.975 0.923 0.962 0.969 0.9 0.975 0.975
S8 0.966 0.976 0.947 0.911 0.968 0.988 0.975 1.000 0.941 0.966 0g93% 0.93 0575 0.971 0.982
S9 0.915 0.916 0.930 0.984 0.950 0.945 0.923 0. 941 1.000 . @ .99 0.936 0.940 0.967
S10 0.960 0.958 0.976 0.940 0.982 0.975 0.962 - 3( 00 .987 0.964 0.978 0.979 0.992
S11 0.958 0.974 0.957 0.931 0.982 0.985 0.969 0.987 1.000 0.952 0.973 0.970 0.993
S12 0.927 0.909 0.946 0.984 0.951 0.944 0.931 . 92 0.964 0.952 1.000 0.944 0.948 0.967
S13 0.988 0.969 0.975 0.916 g963 AS 0.936 0.978 0.973 0.944 1.000 0.990 0.982
S14 0.974 0.966 0.980 0.9 6. K uﬂ 0.975 0 971 0.940 0.979 0.970 0.948 0.990 1.000 0.983
xR 0.970 0.970 0976 694 .990 2988 0.975 0.982 0.967 0.992 0.993 0.967 0.982 0.983 1.000
\&d 2ritzsmtit@ (S S15—S2) BOETEH &R
® .
a4  Similarity evaluation result of 27 batches of samples(No.S15-S27)

S16 S17 SI8 S19 $20 $22 23 24 825 $26 27 XTI
S15 0.989 0.953 0.963 0.917 0.976 0.909 0.942 0.985 0.909 0.977 0.983 0.990 0.987
N 0.989 1.000 0.971 0.972 0.911 0.984 0.899 0.937 0.975 0.926 0.982 0.983 0.988 0.990
S17 0.953 0.971 1.000 0.951 0.868 0.966 0.856 0.894 0.944 0.913 0.967 0.948 0.963 0.959
S18 0.963 0.972 0.951 1.000 0.894 0.948 0.897 0.931 0.943 0.965 0.976 0.978 0.972 0.984
S19 0.917 0.911 0.868 0.894 1.000 0.874 0.984 0.979 0.887 0.822 0.933 0.939 0.933 0.934
S20 0.976 0.984 0.966 0.948 0.874 1.000 0.864 0.891 0.981 0.891 0.954 0.946 0.969 0.964
S21 0.909 0.899 0.856 0.897 0.984 0.864 1.000 0.975 0.882 0.823 0.922 0.930 0.928 0.927
S22 0.912 0.937 0.894 0.931 0.979 0.891 0.975 1.000 0.901 0.876 0.962 0.969 0.950 0.961
S23 0.985 0.975 0.944 0.943 0.887 0.981 0.882 0.901 1.000 0.879 0.947 0.955 0.978 0.965
S24 0.879 0.926 0.913 0.965 0.822 0.891 0.823 0.876 0.879 1.000 0.942 0.940 0.923 0.941
$25 0977 0982 0967 0976 0933 0954 092 0962 0947 0942 1000 0989 0981 0989
S26 0.983 0.983 0.948 0.978 0.939 0.946 0.930 0.969 0.955 0.940 0.989 1.000 0.989 0.995
S27 0.990 0.988 0.963 0.972 0.933 0.969 0.928 0.950 0.978 0.923 0.981 0.989 1.000 0.993
papist 0.987 0.990 0.959 0.984 0.934 0.964 0.927 0.961 0.965 0.941 0.989 0.995 0.993 1.000
2.4.3 UPLCIRZURIGPILAUWEMTRIA AT R BIF) 6 SIE(HEHR) 8 SIE(RITHER) (12 5%
PGP 2 6,338 48 S0 1135 AR BLRE DA JR 48 ) (2004 A }%ﬁ) (HHRR) . b, 125 (3% i o) By )47 | 0 Tl AR \Hijt
Xt 27 41t 245 B4 FF & 19 UPLC B3 E 17 EL 88 o B, 2 FLR B AT 25 b B i AT i o 2 B0 3
HELG B L AT 20 4> AT W, e it '?XJIF!E:%XTM,?EU\ WA R XoF T 12 50 P R XT3 B IR [] A X 06 T ,\,ﬁéﬂ

TR 5 AN 230 R 2 S (TR (5 S et
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®5 2THAM R (%S :S1~S14) UPLC B HIERIHE IR B 1 8]
Tab5 Relative retention time of common peak in UPLC chromatogram of 27 batches of samples(No.S1-S14)

1253 S1 S2 S3 S4 S5 S6 N S8 S9 S10 S11 S12 S13 S14
1 0.157 0.156 0.156 0.157 0.157 0.158 0.158 0.158 0.158 0.158 0.157 0.158 0.157 0.157
2 0.174 0.173 0.173 0.174 0.174 0.175 0.175 0.175 0.175 0.175 0.175 0.174 0.174 0.174
3 0.322 0.321 0.321 0.322 0.322 0.322 0.323 0.323 0.323 0.323 0.323 0.322 0.322 0.322
4 0.332 0.331 0.331 0.331 0.331 0.332 0.332 0.332 0.332 0.332 0.332 0.332 0.332 0.332
5 0.368 0.367 0.366 0.367 0.367 0.368 0.368 0.368 0.368 0.368 0.368 0.367 0.367 0.367
6 0.437 0.436 0.435 0.436 0.436 0.436 0.437 0.437 0.437 0.437 0.437 0.436 0.437 0.437
7 0.617 0.613 0.614 0.613 0.615 0.615 0.615 0.615 0.615 0.616 0.615 0.615 0.617 0.617
8 0.755 0.754 0.754 0.754 0.755 0.755 0.755 0.755 0.754 0.755 0.755 0.756 0.756 0.757
9 0.880 0.879 0.879 0.879 0.880 0.879 0.879 0.880 0.879 0.880 0.880 0.880 0.881 0.880

10 0.933 0.933 0.933 0.933 0.933 0.933 0.933 0.933 0.933 0.934 0.933 0.933 0.934 0.933

11 0.984 0.984 0.984 0.984 0.984 0.984 0.984 0.984 0.984 0.984 0.984 0.984 0.984 0.984

12 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

13 1.116 1.117 1.117 1.116 1.116 1.116 1.116 1.116 1.116 1.116 1.116 1115 1.116 1.115

14 1.271 1.273 1.2712 1.271 1.272 1.271 1.271 1.270 1.271 1.271 1.270 1.270 1.271 1.271

15 1.408 1.411 1.410 1.409 1.409 1.408 1.408 1.407 1.408 1.407 1.407 1.407 1.408 1.408

16 1.475 1.478 1.477 1.477 1.475 1.474 1.474 1.473 1.475 1.474 1.473 1.474 1.475 1.475

17 1.519 1.522 1.521 1.520 1.519 1.518 1.518 1.517 1.518 1.518 1.517 1.517 1.519 1.518

18 1.623 1.627 1.626 1.625 1.624 1.623 1.623 1.622 1.623 1.622 1.622 1.622 1.623 1.623

19 1.707 1.712 1.711 1.709 1.709 1.708 1.707 1.706 1.707 1.707 1.706 1.706 1.708 1.708

20 1.841 1.847 1.845 1.843 1.842 1.841 1.840 1.842 1.841 1.840 1.839 1.840 1.841 1.840

K6 2THZAMEFER(HS:S15~S27) UPLC Bt LB ilgEaI A xR ZatiE

Tab 6 Relative retention time of common peak in UPLC chromatogram of 27 batches of samples(No.S15-S27)

15 S15 S16 S17 S18 S19 21 $22 $23 24 $25 $26_
1 0.157 0.157 0.158 0.158 0.157 0.157 0.157 0.157 0.157 0.146 0.157 ﬁ) 0.187
2 0.174 0.174 0.175 0.175 0.174 0.174 0.174 0.174 0.174 0.158 174 G 0.174
3 0.322 0.323 0.323 0.322 0.322 0.322 0.323 0.323 0.323 36 3229 0.322 0.322
4 0.332 0.332 0.332 0.332 0.331 0.331 0.332 0.332 a 331 0.331 0.332
5 0.368 0.369 0.368 0.368 0.367 0.367 0.368 0.3 0.368 .368 0.367 0.367 0.368
6 0.437 0.438 0.437 0.436 0.436 0.437 0. ﬁx 437 0.437 0.437 0.437 0.437
7 0.618 0.617 0.616 0.616 0.616 0.617 0.615 0.616 0.616 0.617 0.617
8 0.757 0.756 0.755 0.756 0.756 0) 5 0.755 0.755 0.755 0.756 0.757 0.757
9 0.881 0.880 0.879 0.880% . 0&0.880 0.880 0.880 0.880 0.880 0.880 0.881 0.881
10 0.934 0.933 0.933 f \ .9 0.934 0.933 0.933 0.933 0.934 0.934 0.934 0.934
11 0.984 0.984 .984 8 984 0.984 0.984 0.984 0.984 0.984 0.984 0.984 0.984
12 .00 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
13 116 1.116 1.116 1.116 1.117 1.117 1.116 1.116 1.116 1.116 1.116
14 1.271 1.271 1.271 1.134 1272 1272 1271 1.271 1.271 1.272 1272
15 . 1.407 1.408 1.409 1.410 1.410 1.409 1.408 1.412 1.408 1.409 1.410
16 1.476 1.476 1.474 1.476 1.477 1.476 1.477 1.476 1.474 1.470 1.475 1.476 1.477
17 1.520 1.519 1.517 1.518 1.520 1.520 1.520 1.520 1.518 1.518 1.519 1.520 1.521
18 1.624 1.624 1.622 1.624 1.624 1.625 1.624 1.624 1.623 1.624 1.624 1.625 1.625
19 1.709 1.709 1.707 1.708 1.709 1.709 1.709 1.709 1.708 1.709 1.709 1.709 1.710
20 1.842 1.843 1.840 1.842 1.842 1.843 1.843 1.843 1.841 1.847 1.843 1.843 1.843
R7 2T (S :S1~S14) UPLC B £ HilE AT IEEFR
Tab 7 Relative peak area of common peak in UPLC chromatogram of 27 batches of samples(No.S1-S14)
15 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14
1 0.191 0.130 0.203 0.184 0.179 0.228 0.198 0.229 0.180 0.108 0.112 0.213 0.203 0.200
2 0.226 0.196 0.207 0.515 0.208 0.226 0.232 0.246 0.449 0.284 0.268 0.461 0.261 0.245
3 0.033 0.057 0.040 0.039 0.061 0.020 0.056 0.057 0.034 0.018 0.031 0.066 0.026 0.031
4 0.019 0.030 0.021 0.014 0.021 0.021 0.024 0.025 0.019 0.012 0.017 0.022 0.023 0.021
5 0.200 0.396 0.102 0.138 0.156 0.254 0.218 0.358 0.202 0.169 0.283 0.133 0.235 0.221
6 0.036 0.039 0.037 0.061 0.039 0.015 0.052 0.023 0.094 0.037 0.023 0.038 0.031 0.040
7 0.035 0.058 0.041 0.016 0.041 0.033 0.045 0.037 0.019 0.051 0.039 0.018 0.044 0.049
8 0.089 0.122 0.114 0.021 0.108 0.093 0.109 0.080 0.030 0.119 0.091 0.039 0.103 0.132
9 0.129 0.165 0.161 0.227 0.138 0.114 0.138 0.127 0.189 0.173 0.144 0.192 0.150 0.156
10 0.039 0.036 0.044 0.026 0.032 0.028 0.029 0.027 0.028 0.039 0.033 0.021 0.035 0.045
FiEZ B 2018453 29 #4556 1 China Pharmacy 2018 Vol. 29 No. 6 <777 -



GRT
Continued tab 7

%5 N S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14
11 0.043 0.058 0.054 0.011 0.046 0.040 0.051 0.044 0.015 0.056 0.052 0.017 0.048 0.050
12 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
13 0.200 0.189 0.185 0.037 0.187 0.188 0.190 0.187 0.054 0.183 0.180 0.063 0.191 0.172
14 0.087 0.097 0.174 0.076 0.043 0.021 0.082 0.062 0.069 0.094 0.046 0.118 0.120 0.185
15 0.217 0.101 0.080 0.074 0.039 0.074 0.210 0.086 0.030 0.048 0.065 0.069 0.152 0.070
16 0.052 0.033 0.049 0.054 0.021 0.014 0.038 0.011 0.027 0.037 0.025 0.041 0.056 0.039
17 0.114 0.030 0.045 0.021 0.008 0.029 0.020 0.034 0.022 0.023 0.010 0.029 0.046 0.023
18 0.296 0.228 0.183 0.077 0.072 0.137 0.294 0.190 0.058 0.122 0.114 0.081 0.281 0.278
19 0.052 0.033 0.051 0.013 0.018 0.022 0.026 0.028 0.021 0.042 0.020 0.022 0.059 0.072
20 0.035 0.015 0.051 0.057 0.013 0.011 0.021 0.012 0.041 0.038 0.017 0.068 0.037 0.028

®8 27 (S :S15~S27) UPLC Bt £ H & A X IEE R
Tab 8 Relative peak area of common peak in UPLC chromatogram of 27 batches of samples(No.S15-S27)

s SI15 S16 S17 S18 S19 $20 S21 S22 S23 S24 S25 S26 S27
1 0.194 0.161 0.094 0.213 0.151 0.230 0.135 0.128 0.188 0.162 0.174 0.139 0.130
2 0.302 0.265 0.219 0.147 0.562 0.216 0.484 0.452 0.247 0.038 0.296 0.302 0.278
3 0.048 0.064 0.033 0.069 0.029 0.062 0.023 0.051 0.052 0.095 0.064 0.055 0.032
4 0.017 0.017 0.022 0.076 0.017 0.028 0.016 0.013 0.014 0.108 0.020 0.017 0.018
5 0.164 0.269 0.447 0.236 0.156 0.304 0.105 0.151 0.126 0.287 0.302 0.188 0.198
6 0.033 0.031 0.075 0.093 0.038 0.051 0.192 0.073 0.066 0.030 0.049 0.034 0.042
7 0.029 0.031 0.051 0.033 0.019 0.035 0.012 0.012 0.028 0.018 0.025 0.035 0.040
8 0.075 0.095 0.118 0.096 0.034 0.089 0.019 0.030 0.085 0.097 0.065 0.081 0.100
9 0.121 0.132 0.153 0.150 0.238 0.152 0.215 0.153 0.128 0.104 0.131 0.138 0.146
10 0.032 0.034 0.031 0.052 0.027 0.037 0.024 0.025 0.030 0.032 0.024 0.028 29
11 0.040 0.043 0.056 0.055 0.012 0.041 0.004 0.014 0.041 0.037 0.031 0@ 0.044
12 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 00 Q 1.000
13 0.176 0.178 0.183 0.177 0.037 0.169 0.017 0.056 0.196 0,26 1524 186 0.174
14 0.048 0.111 0.074 0.091 0.112 0.132 0.093 0.072 0.1 0! 030 0.060 0.076
15 0.146 0.075 0.151 0.044 0.041 0.143 0.043 0.0 0.204 al .073 0.066 0.127
16 0.030 0.026 0.034 0.025 0.088 0.045 0. 0 X 0.0 0.004 0.017 0.021 0.049
17 0.058 0.059 0.017 0.008 0.052 0.042 &\ 0.072 0.019 0.049 0.034 0.026
18 0.252 0.257 0.252 0.084 0.040 0.41 2 0.023 0.359 0.006 0.107 0.097 0.185
19 0.033 0.045 0.026 0.029#= Za‘h. 60 0.015 0.011 0.053 0.002 0.015 0.020 0.036
20 0.018 0.024 0.016 037 0.134 0.042 0.041 0.004 0.013 0.019 0.040
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Fig 3 Cluster analysis tree diagram
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