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Study on the quantity value transfer of Microctis Folium decoction pieces
and standard decoction based on UPLC fingerprint
and multi-component quantification
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Abstract: To provide reference for quality control of Microctis Folium formula granules and related preparations,the quantity
value transfer rule from Microctis Folium decoction pieces to Microctis Folium standard decoction was studied. The standard
decoction was prepared from 15 batches of Microctis Folium decoction pieces. The paste rate and extracts of 15 batches of Mi-
croctis Folium standard decoction were measured and the fingerprints of Microctis Folium decoction pieces and standard de-
coction were established by ultra high performance liquid chromatography (UPLC). The common peaks were identified using
Thermo Fisher QE high-resolution mass spectrometry and confirmed using reference materials. Using the relative peak area as
a variable , orthogonal partial least square discriminant analysis ( OPLS-DA) was performed on the fingerprints of Microctis
Folium decoction pieces and standard decoction to find difference variables and three flavonoids in Microctis Folium standard

decoction were determined. The results showed that the paste rate of 15 batches of Microctis Folium standard decoction ranged
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from 9.32% to 14.22% and the extracts ranged from 37.61% to 62.52% . The fingerprints of 15 batches of Microctis Folium

decoction pieces and standard decoction were established with a similarity of more than 0. 95. Twelve common peaks with con-

sistent retention times were identified in the fingerprints of the decoction pieces and standard decoction and 10 chemical com-

ponents were confirmed. OPLS-DA analysis found a total of 5 chromatographic peaks with significant changes in relative peak

area,namely, peaks 1,2,3,4 and 6. All of them were phenolic acids and flavonoids. The contents of three flavonoids in 15

batches of standard decoction were within the mean * 3 times SD range. The transfer rate of vitexin was the highest, followed

by narcissin and isovitexin. This study can provide an important reference for the formulation of quality standards for Microctis

Folium formula granules and related preparations.
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Table 1  Information on the origin of 15 batches of Microctis Folium
POE FRUEG 4 7
Decoction piece number Standard decoction number Origin

YPI

YP2

YP3
YP4

TJ1
TJ2
TJ3
TJ4

AR BT
TER A TR LT
TERE A AR LT

JZRAR B
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2:5% 1( Continued Tab. 1)

A s FRUEG R s 7
Decoction piece number Standard decoction number Origin
YP5 TIS T ARAR PR
YP6 TI6 JUPRALR B VA X B AR
YP7 TI7 AL YA X T AR
YP8 TI8 TTVEHEE A YA X B AT
YP9 TI9 IR BT
YP10 TI10 IR
YPI1 TIl1 IR BT
YP12 TI12 T ARAR
YP13 TI13 IR L
YP14 TI4 IR BT
YP15 TI15 T ARAR PR

2 THESER
2.1 THiEMIRESFIRE &

HcAi it AR 100 g, InZK FOE IR, 26— U BT
Ak 14 £ R 30 min, AN E 30K
PRAFEE 30 min, G IE, BB R HE TV K& 405 2
TUREE K 12 A%, B S SCK AR
25 min AT I8, DRI VS KV 4, 45 I IR

T VB , Vo TR A AR R TR

2.2 HEZRMRHHUE

AR AR E R T A U0 -
15 ftAmEmtiREZH HERMR HMNELSR

Table 2 Determination results of paste rate and extracts of 15 batches of Microctis Folium standard decoction

*r2

B = (bR R R Tk B it/ 6 & b 1 32 770 19 1K
FEE) x100% . &2 W 09I J5 3k - BUAS i 2
g KB RE S B I C B 100 mL, JE B MR
Py (i 24 i 2020 AF RzE ) 2201 ) 35T B R 7
SELEERILEE 2 PR 15 AR i BRoE A R TR
JBREITE9.32% ~14.22% 2 W JEFITE 37.61% ~
62.52% , B R AR Y AR Y A E R T0% ~
130% B 34MH 3 f5bRiE2E (SD) JuE N, 756 (HAR
BOR) MRLE .

B i >

Standard decoction number

TJ1
TJ2
TJ3
TJ4
TI5
TJ6
TJ7
TJ8
TJ9
TI10
T
TI2

Tn3

W itk
Paste rate( % ) Extract( % )
9.61 39.26
14.22 60. 05
13.14 58.30
12.39 56.10
9.89 40.47
9.32 37.61
13.41 51.81
13.71 54.61
10. 46 46.59
13.61 58.05
13.55 57.31
13.51 62.52
10.40 40. 68
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2:5% 2 ( Continued Tab. 2)

bRt g HIEEES iy
Standard decoction number Paste rate( % ) Extract( % )
TJ14 10.99 39.43
TJ15 9.57 39.99
S/ Minimum value 9.32 37.61
% KAH Maximum value 14.22 62.52
H4{E Mean value 11.85 49.52
HrifE2E Standard deviation(SD) 1.84 9.15
HER 70% ~130% 70% -130% of the mean 8.30 ~15.41 34.66 ~64.37
Y{& +3 % SD Mean + 3SD 6.33 ~17.37 22.05 ~76.98
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A 3G o, R AN, BRZY 0.1 g, B HZEH TR
o I 25 mL, N AR B (D)% 250 W, 4R 40
kHz)45 min, 2.0, W ZE T, 3R i 25 mL 7K
AR, FH R CFRAEH 3 K, Rk 25 mL, {IF &
TR CIRR , 751, A i FH P s i, o 25 %) 10 mL &

R, 2t 8, IR IR, BN AS .
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FLRSD fH7E 0.34% ~2.41% JEEN , R 5
B R
2.3.4.2 BmEMRK

U AR AE A ) (G TI2) 29 0.1 g, P47 6
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Fig. 1  Fingerprints of 15 batches of Microctis Folium decoction pieces

e v % JLL P & 55 154 - LI, TI15
WL@UMJ\_M_MJM#_;—TH4
_u___.._}._A_._JLa._JL_.Um_,M_hJJ_w-;—L "% TI13
_LIJ___,._JFH_,«,:._.-J LJ?_‘_J o P M-SL _l_w—Mw—w = : TI2
_4;_.A_L_n._..al Et . LWA—J-L UU_‘—»«M I TI1

TR co e LR 2k s, S TI10
_UJA_M_.;__J\,L_JLJ_AJL__JLJMJ_»““_&J S 70

i L ,*,L;;.*J L ;? E i ?,_év_-__%_u;«..a-_-':‘:‘_ L 4‘—__% TIZ
" I. ‘ L. i ‘La.‘ h foe i —TI7
P . uwb —"'m--—-—'-—‘-u'-—;—-u-TId
=i 2 n&_..u:l l > iill s ‘--—-—-—'—""-"-*J-—?—'—.TIS

“l“——"‘—"—‘i‘*——m

: | | .

bl

2 4 6 8 101214 16 1820 22 24 26 28 30 32 34 36 38 40 42 44 46 43 50 52 54 56 58 60
Hsf ] Time(min)

2 15 #t B AR A A T HE S E

Fig. 2 Fingerprints of 15 batches of Microctis Folium standard decoction
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Fig. 3  Reference fingerprints of Microctis Folium decoction pieces and standard decoction
R AREZ IS BRI SRS, R2 K A X IEFE 20 [&4i% . Note: R1 : Reference fingerprint of standard decoction; R2 : Reference fingerprint of

decoction pieces.

2.3.6 ABMEE 0.995, 15 Htt A7 it - vhi 27 771 g 20 P 3% B0 R AL BEE 7

O3B 1S HAT M AR R MR HEZ FIRE SR TS 0.960 ~0. 995 4 i ks i 37 77 15 5 13 4 1A K 1)
SPGB AR SO RIS RO RURE SR I3 3 B R R IR UG Al AR o SRR AR F T A
7N, 15 A RO HE SCRE AR BEAE 0. 957 ~ R FIARHEV 7 (9 BT s 45

®3 HEBETESER

Table 3 Similarity calculation results

R i AEALRE BRI i AHRLEE
Decoction piece number Similarity Standard decoction number Similarity

YPI 0.981 Vi 0.976

YP2 0.984 T2 0.972

YP3 0.957 )3 0.975

YP4 0.966 TJ4 0.969

YPS 0.986 TI5 0.967

YP6 0.989 TJ6 0.983

YP7 0.968 )7 0.962

YP8 0.958 I8 0.960

YP9 0.976 TJ9 0.986

YP10 0.995 TJ0 0.993

YPI11 0.987 T 0.992

YP12 0.995 TJ12 0.986

YPI3 0.992 TI13 0.995

YP14 0.972 TJ14 0.988

YPIS 0.993 IS 0.977

2.3.7 EAMEMIRIN FHRCRR € 35 - 35 23 B I i % oA 0 B AT 48N, i 2%

WA R AE 1) (25 TI2) BEKAR R, 2R PRS2, 3. 17 00T 5 Bl R Y HEST 8 75, 5 7
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ESHCH A 35 Arb; 3B S 10 arb ; W T PN 17 500 FWHM ; 2 Al fE 1N
ZEHLE 3.2 kV;S-lens LK 50 Vi HHBIZRINAGRIE 40 eV, 0BRSS AELE T8 FALC T B
350 °C; B IFVEEE 350 C, Buika 800 Ui &l (total ion chromatogram, TIC) K& %€ 41U i
IE B T (dd-MS? Discover) ; H#iITE R @ISE (LK 4),

100 ~1 500 m/z;—Z 33 HE2 8 70 000 FWHM ;
A 56.15
8.90
- 59.19
3.03 20.47 2220 29_&1'63 24 50,20

B
3.03
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l15_.57
L R
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1 2 |10
6.23 2037 (3237
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179 2329 |8
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Fig. 4 Identification of common peaks in fingerprint of Microctis Foliumstandard decoction

A TR TIC B IEE 7420 F TIC;C. UV 315nm F i &, Note:A:TIC in negative ion mode;B:TIC in positive ion mode
C; Chromatogram at UV 315 nm.

b~ hE oHe

WSRO T e CRE R R A AW 06 8 DR SR A, I8 O KA, i 10 S
AN TR R P R S S S SR HE g 1 R R3-0- a1 11 OB . RiRfL S
MRS , W 2 DX Rk AREIR, U 4 O BT ERIR, 1 MR RILE 4 PR
5 NI U 6 S S IRIH 8 7 DIl 2R -3-0-%

R4 MEBHREITULER T RELESER

Table 4 Mass spectrometry identification results of Microctis Foliumstandard decoction

A FEHERET
yA X % {)\ N =]
g feam . PR Meswred e Main
tg (min) Molecular Error .
Peak No. Compound Ion mode value fragmention
formula (m/z)
(m/z) (m/z)
1 WIMERR Caffeic acid 6.23 CyHg 0, [M-H] 179.0339  -0.008 4 135.043 8

2 R LA EERR 4-Hydroxycinnamic acid  10. 65 CoHg 04 [M-H]" 163.038 9 -0.008 4 119.048 9
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214% 4 ( Continued Tab. 4)

. SEE . FEHRET
VAN =}

353 EY . RS Bk Measured ek Main

tg (min) Molecular Error .
Peak No. Compound Ion mode value fragmention

formula (m/z)

(m/z) (m/z)
145.028 3|
4 FAIZR R Ferulic acid 13.94 CioHyp04 [M-H]" 193.049 7 -0.008 2 177.054 3 |
117.033 6
AR e 313.070 4,
5 HIFF Vitexin 20.40 Cy1 Hy Oy [M-H]" 431.098 0 -0.007 6 283059 7
" _— 313.070 4,
6 S Tsovitexin 22.13 Cy1Hy 049 [M-H] 431.098 0 -0.007 6 283.059 7
IIZR B-3-0- 25 i 285.039 9
” " Cy;H3,0 H]- K >
7 Kaempferol-3-O-rutinoside 29.37 27730 [M-H] 3931512 0.007 3 255.029 8
284.032 7,
8 L RPAT Astragalin 30.12 Ca1 Hyy Oy [M-H]" 447.093 2 -0.007 4 255.029 7,
227.034 4
L 317.065 3,
9 KA Narcissin 31.59 CysH3, 04 [M-H]" 623.161 9 0.007 1 302, 0419

(. ey
S AR -3-0- i A i T . 317.065 3,
Gy H,,0 -
10 Isorhamnetin-3-0-glucoside 32.37 2R [M-H] 477103 6 0-007'5 302.041 9
177.054 5,
11 MY Tiliroside 42.40 C3Hy 043 [M-H]" 593.130 3 0.007 0 163.038 8,
145.028 3
2.3.8  AAUEE AR S A IE PIRER , I 4 S B BRIR , 1 5 D9 HLIRIHY , 16 6 Oy 54t

RH U T I 2R B -3-0-% A BT, 1 8 W E B
HLUE 9 KA, 16 10y S Bl 2 2K -3-0-74 ) B
06 LT OGRS 4R ULIET S TR o

WA i i bR v ) (G5 - TI3) A3t V75 i
“2.3.27 T R IR SRR, #0231 IR Ak Ak
PEREINSE | SR FHAR: B Bsf [) L %o &5 & 48 4h-1T WOk 3D
TGS, 2D BRI | g IIMERR | 0 2 S i

A 1 5
2 11
4 6 - 10
AR
6
3 11
2
T i 12
5 ot

D 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 35 40 42 44 46 48 50 52 54 56 58 60
Hs B Time(min )
ES5 HEENRMBIE
Fig. 5 Identification of reference substances for common peaks
ARG XIS, B 1o MERR ;2 X RE PR AR 4 - B BRER ;5 AEIRT 6 - HI 57 LAy -3-0- 25 Bl 58 . S = 0539 . /KAl
F510 . S B E 3-0- M & B 11 4B T . Note: A : Mixed reference ; B; Sample. 1 ; Caffeic acid ;2 ;4-Hydroxycinnamic acid ;4 ; Ferulic acid;

i

5 Vitexin ;6 ; Isovitexin ;7 ; Kaempferol-3-O-rutinoside ;8 ; Astragalin ;9 : Narcissin ; 10 ; Isorhamnetin-3-0-glucoside ; 11 ; Tiliroside.
2.3.9 ML BEHH
PLS S A 2 BRI S A3 Bt 1 ~ 4
g 6 ~ 12 15 S UG8 PR R 028 T L, 9 LR e g T AL

K OPLS-DA #3538 (ILIET 7) , 15 A i PR R
HbRiEZ A H A —28, HFEah g P AR . LU
VIP > 1. 0 A8 i 22 S5 PR AR e, 15 St A i ik

AR R Simeald. 1 #0F AT IE 38 i B /N — e k-
F1 531553 B (OPLS-DA) |, ##: 37 OPLS-DA A7 | #5175
25 200 KB BAG K, R A QMMEA R R T A
(WL 6) GF LRI A %, R Simcald. 1 84 A

F AR AE I R L G S A 22 ARG (LR 8) ,
LLVIP K/NHERE , 70 il 4 > 166 > 182 > 163 >
W 1o o35t aa0 1S AR i i RO AR o 3 51 v I
1.2.3.4.6 5 SIEAHT I AR, JFIHEE 15 HERES
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Fig. 6 OPLS-DA model replacement test
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Fig. 7 OPLS-DA score plot
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Fig. 8 VIP score plot

R5 IE1.2.3.4.6 5 S IEMEXERRHE
Table 5 Average relative peak area of peaks 1,2,3,4,6 and S

6 FYAH X e I AL U A A

e )

Standard decoction

53 Hot
Peak No. Decoction piece
1 0.100
2 0.477

3 0.081

0.255
1.056
0.234
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%3 5( Continued Tab. 5)
U5 W BRI
Peak No. Decoction piece Standard decoction
4 0.450 1.288
5(S) 1.000 1.000
6 1.452 1.098

2.4 HIF REHNFMKUENSENE
2.4.1 &L

FH Waters Cortecs T3(2.1 mm x 100 mm,1.6
pm ) 35 DL BE A s A0 A0, 1% W RIS W N
TRBIAH B BB EEVE (0 ~6 min,20% —25% A ;6 ~24
min,25% —32% A ;24 ~32 min,32% —40% A ;32 ~
35 min,40% —44% A) ; i R 45480 0. 35 mL; FE
A 30 C KM 339 nm, HFFEE R 1 L,
2.4.2 TRSRIEIR R &

i 5 PR IBCHIR X BB 2. 913 mg | S 4 X
JEh 5. 197 mg FRAIAT X RS, 16,773 mg, fi 70% H
Bt B 1 mL & 4R IRHF 130 822 g, S 4h
25.465 pg KA 78.078 g IR AW, F2251, B
5
2.4.3 BRI H &

2.4.3. 1 A RO A S R A

ARG AR (=50 249 2.5 g MERE, B
HIZEHEIE T, 6 % A 70% W EE 50 mL, R E
i, M AR FR (250 W AR EE 40 kHz) 1 h HUH 7%,
FEFRE E i, 70% W BsEkh /2 80K 1 I & 115, U8
b, BUSLuE L, B A% .
2.4.3.2 At bR IEZ R S R

HUA 5 I A v 1 R0 o, AR B2 0.1 g K%
PRE , B EIEHIER K% A 70% B BE 25 mL,
PR B aE, 7 Ab B ( 2y 48 250 W, i %2 40 kHz) 30
min, B 0%, FERRE i, T 70% WY EEERN 2 98 %
MY EL G, 55, D8 BEE , B .

2.4.4 FikFHIE
2.4.4.1 NEmEpEIER

FER W 2. 4. 27 T IR A6 BRI U, 4 IR
“2.4. 17T A A A SRR 6 I TR
S IR A KA Y 15 04 1 B RSD 4y i R
0.27% \0.57% F10.62% , F WL ESHE B BLAT
2.4.4.2 TEEPEEEK

BT s ARz 1 (5 TI2) 29 0.1 g, P47 6
0y K BFRE  F512. 4. 37 T F J7 Bl 454t 5 v v
6 1, 4% 2. 4. 17 TR A3k A5 AR DU 2, 1153 A
s VS VR IR SR A IR AR B E R E A
2.761.3.290 F1 13. 920 mg/g, RSD {H 4% %1 K
1.83% .0.97% A1 0.92% , £ Z T EEE MBI,
2.4.4.3 KM XRFEE

F BRI IR X R 2. 913 mg | S48 4 X
B 5. 197 mg JKATXT #R & 16. 773 mg, # 10 mL
s, I 70% FEER R 1 mL S 4R 276. 444
R B SEAIRAF 509. 306 pg . B KA 1 561. 566 wg
(RS o) R B A TR o R % B B AR VR 5 %) L £
AW 0.5 mL, & 2.5.10.25 .50 mL &3 T, 4> 50m
T0% W2 Z0 2, 45, i) 2R 2 vk R 0 B i iy
T, B R T R A A RN L R, #2424 17 TR
T SRR AR 73 AT e SR B i I T AR . DAV TA]
BURYAARBR(Y) 6 B TR BE AR A s (X)) |, 22 il b
MR G5 W3 6 rn . S5 WoR,3 Pl 4
PEENE T FRAHOC R r KT 0.999 5, KWK 1isr
TERE 8% JE T Ve 82 300 T PN, 06 i B 5 08 R ok A2
LMERFR RS

RO BRAKUERER

Table 6 Linear relationship results of each component

% [ml )97 7%

Component Regression equation

RNV
Linear range ( wg/mL)

FEFFIFF Vitexin Y =7 385.273X4 091.821
SHFHAF Tsovitexin

KA Narcissin

Y =9 297.332X-1 212.080

Y =4 665.419X-22 676.221

0.999 9 2.764 ~276.444
0.999 9 5.093 ~509.306
0.999 9 15.616 ~1 561.566
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2.4.4.4 e RIBCRE:

U0 X5 HE i 2. 794 mg | S5 4 0 6 R
3. 627 mg KA AL 15. 224 mg, B 20 mL 8
R SR A 1 L 5 AR IR 132, 575 g S AL
H177. 723 pg KA 708. 677 wg 85 B 54 45
o AHEWIR AR IR 0.5.1.0.1. 5 mL,F
113 4, /A3 0, /& 9 AR P HE IR,

RIS 1 E 0 A i AR E P R (G5 . TI2)
290.05 g, #“2. 4. 37 W N J7 vk il & Bl i A 9
0, 4572, 4. 17 0 @ AP E , TR AR L
IR KA B e [R5 R RSD i, &5 2R W3 7
FR7Rs o A% I3 BOEE i RSD fH¥5/h T 4. 0% ,
FUNZIT RN R 4F

KT BRSINEEE Y M E LR

Table 7 Determination results of recovery rate of each component

ween e owa TREARE
HRIRIY L Sample Known Measured | ance Recove{y It RSD(% )
Index component No. weight quantity quantity added rate( % ) Average( % )
(g) (mg) (mg) amount ( mg)

HIFH Vitexin 1 0.051 4 0.141 9 0.205 5 0.066 3 95.93 95.97 3.08
2 0.054 3 0.149 9 0.209 6 0.066 3 90. 05
3 0.050 0 0.138 1 0.201 6 0.066 3 95.78
4 0.054 8 0.1513 0.277 9 0.1326 95.48
5 0.052'1 0.143 8 0.269 2 0.1326 94.57
6 0.057 2 0.157 9 0.283 3 0.1326 94.57
7 0.056 1 0.154 9 0.353 6 0.198 9 99.90
8 0.057 4 0.158 5 0.3549 0.198 9 98.74
9 0.056 9 0.157 1 0.353 4 0.198 9 98.69

SEHF T Tsovitexin 1 0.051 4 0.169 1 0.261 6 0.088 9 104.05 101.73 1.44
2 0.054 3 0.178 6 0.267 9 0.088 9 100. 45
3 0.050 0 0.164 5 0.253 6 0.088 9 100. 22
4 0.054 8 0.180 3 0.359 4 0.177 17 100.79
5 0.052 1 0.171 4 0.356 1 0.177 7 103.94
6 0.057 2 0.188 2 0.366 7 0.177 7 100. 45
7 0.056 1 0.184 6 0.457 4 0.266 6 102.33
8 0.057 4 0.188 8 0.460 3 0.266 6 101.84
9 0.056 9 0.187 2 0.457 8 0.266 6 101.50

JKAIFF Narcissin 1 0.051 4 0.7155 1.073 0 0.354 3 100.90 99.45 2.44
2 0.054 3 0.7559 1.124 6 0.354 3 104.06
3 0.050 0 0.696 0 1.058 2 0.354 3 102.23
4 0.054 8 0.762 8 1.460 1 0.708 7 98.39
5 0.052 1 0.7252 1.411 9 0.708 7 96.90
6 0.057 2 0.796 2 1.486 7 0.708 7 97.43
7 0.056 1 0.780 9 1.8323 1.063 0 98.91
8 0.057 4 0.799 0 1.846 8 1.063 0 98.57
9 0.056 9 0.7920 1.830 1 1.063 0 97.66

2.4.4.5 FREMEIAE
R 2. 3. 4.2 B MRS 00T Bl al i
WAL 2. 4. 17 IR @35 2608, 7050 7E 0.2 4.8

12 24 b JEREGM T , 0 (HA it T 980 3 L SR A
JRUER KA pry e e B, I 153 e i AL RSD B 5531
H2.10% 0.46% F1 0. 64% , & WL 5 i3 Wi 7E 24
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h R E M R AT
2.4.5 HmA R AR E

K 2,40 37 1R Ak W &S s
“2.4. 17T AR A, A RIS AR RO
FRUEZF AR | S 4 I0 AR A & gk A
W5E s R, a5 R L% 8 in, 15 Ak
AR AE IR A & R 1. 63 ~ 4. 68 mg/
g, ST I & =B R 2. 16 ~ 4. 25 mg/g, KAl

TR S EIEEY 7. 86 ~ 14. 18 mg/g,3 T UM 5>
() B AESME = 3 fihrifE 22 (SD) i Fl N 5 4130 17
MRS R 41.37% ~68. 13% , S4E30 17 1 5%
BRI N 31.05% ~53.10% , KA 056 %4l
[l R 33.11% ~59.20% ,3 Fi A5 508 53 0 % % 3235
TEVIE £3 f5ARiE2E (SD) IS RN, BIFF 6 CROR
FER) IR o

RS LHMEMIREGTNREREBERNELER
Table 8 Determination results of content and transfer rate of 15 batches of Microctis Folium standard decoction
bR Vtﬁﬁfﬁig/ L AR L .
Standend g) BR Isovitexin content (mg/g)  #4f#  Narcissin content(mg/g) R %
decoction ik)f FRifEH T"a”Sfe" T PR "I‘ransfer T PR Trans{er
number Decoction  Standard  xate(%) [ L pieces randard ) coction pieces andard rate(% )
pieces decoction decoction decoction
TJ1 0.81 4.68 59.49 1.07 4.25 40.70 2.42 10.92 46.20
TJ2 0.57 2.81 68. 84 0.96 3.35 50.45 3.58 14.18 54.45
TJ3 0.54 2.74 67.83 0.92 3.70 53.10 2.41 10.73 59.20
T4 0.60 2.81 58.35 1.14 3.40 37.09 2.58 9.70 46. 86
TJ5 0.47 3.18 68.13 0.66 2.41 36.90 2.18 7.86 36.06
TJ6 0.60 3.80 62.08 0.88 3.62 40.17 3.19 11.87 36.21
TJ7 0.42 1.63 54.68 0.82 2.16 37.24 4.00 12.20 42.92
TJ8 0.44 1.77 56.63 0.95 2.42 35.48 4.43 10.72 33.86
TJ9 0.50 3.14 67.62 0.81 3.56 47.66 4.51 13.74 33.11
TJ10 0.66 2.59 55.22 1.18 3.40 40.57 3.41 12.67 52.35
TJ11 0.53 2.47 65.46 1.10 3.52 44.63 3.38 12.88 53.28
TJ12 0.71 3.36 66. 14 1.22 4.18 47.62 4.01 13.84 48.09
TJ13 0.48 2.40 54.75 0.80 2.49 34.55 2.28 11.38 54.94
TJ14 0.95 3.35 41.37 1.21 3.20 31.05 2.87 12.24 49.56
TJ15 0.43 2.25 53.18 0.68 2.34 35.12 2.66 12.49 47.69
Y9{E Mean value 0.58 2.86 59.98 0.96 3.20 40. 82 3.19 11.83 46.32
bt 22 0.15 0.77 7.66 0.19 0.68 6.49 0.79 1.68 8.26

standard deviation( SD)
HIHI 70% ~130%

70% -130% of the mean - 2.01~3.7241.99 ~77.98
WM £3 1%

SD Mean + 3SD 0.54 ~5.1937.00 ~82.97

2.24 ~4.1628.58 ~53.07 - 8.28 ~15.382.42 ~60.21

1.17 ~5.2321.35 ~60.29 - 6.79 ~16.8721.53 ~71.11

3 WitE4%ie

A bR (B2 o B 4%, TR R R
R K& o, R EG R AR 2 s A
RO A B A3 53 B8 5 50 BT, >R FH R 2 L sl P A
KT R ARE 17 390 HE 47 Ak BRI, 45 S0 ] i e 2k R
TR G o) R A 2%, kI AL, NGB Z
L, FEARAE A AV S T A B vk B8 T L
CERAEIU o s alifb 5 45 = b 2 ) 4, 9
S A E T s AT 0T 25 SR BOR  RFH 2R O g
AU, BEAS b 2 R 2k BT U Y S ), PR IE 32 22

LN SRV -9 P S R LI B S5 N L W
apechiid e g N N T F O e e T S R R 2 - LI o
S LR TS AR R 5, W 2850, 1% wh
B NGO, 1% SRV W BE-0. 1% F PRV W
0. 1% LRSS, 25 R o, R I BE-0. 1%
LRV WCR VeI R GE, (i i (1 B0 2 HAR AR 53 15
JERAT o 25 RE R o SOBAH €635 5 S0 R 3 1 3 T
TERE AR O, R I, ARSI 5K TN [k AR
FE LAY (A5 4, B R e % Agilent ZORBAX SB C g
EEFE (2.1 mm x 150 mm, 1.8 pm) , 43045 $5 2%
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WF5T 07N , A7 8 5 A A 22 B 28 A 43, Xiao
43052 H] UPLC-Q-TOF-MS/MS $5 A 5 oy M AR i 1
HsE 31 Ak A, b 28 Foh R, 3 Fioh
MRS Ny o 25 BRI OT 3R WA, A 288 1l A S A i
- 5 P B A i 3 AR B B B R LAl Y
AV s (IR I RE RN L e 1 1 E R 2w oy
M, B K B — R, L,
AR BRI LA | S IR FK AL
R PR, I LA 7 S LAk S A i R R B
O E T IS S AR UE 7 0 R AL R AT .

258 EEARE) AR AN, BT
JUARFEIE M M . 15 HE A 2R A Lk 3
Are, B TR AR . I 15 ibhriEz R R
R RZHYILII 15 MATE AR 3 R IR A 1)
MELERRE , ANFHR IR E—E N E S i
KAE R/ IMEANZE 2 5 54, X R 22 S 5 MAR B
Fri A 6, fF A CRORZER) B RLE , & Hh B & 5%
HAH.

NG R0 52 25 RO T, 3 Fh B A 2% Bl o 1) e
BRIGMETE 40% ~60% Z [], LA IR H B35 7% R i
1o, LR KA S AT FR Y A R AR R L R
B TROUERERIIY 45 R BN, AR I AR B A
T, AR = A — 2 #9481k, OPLS-DA 43
Mratsk s 5 422 5 WP g, Bl g 1.2 3
4.6, BRI 3 AR UG, Hoax kg A 2, g 1
2 4 N RIS LA, R I, 16 3 4 0 b Ry — Fob 13 1R
% WPRIS L FEAE Y O — FhRR IR W77 7E , ML RE
VeIt AL & B B R AR du Rt th 2 R &4
KA A DR I A T I R 9 AR v 1 TR 2 R

e, AT K i 7 A . I 6 SRS S i
B RER VST (e VIS 6 R EP- o AN (SR 2 2 SRS RSN
225, FEARIED A A B A A v SR 5 S 5
HAFE—E A LA, A 15 TRE— 05T

AU SE LA i 37 79 ) SR o 4 s
SR, XA RO bR HE R B R (AL B AT IR A
BIBITFE5 3BT , DA A T P I 5 ORE B HCAH S i 7] ot
EAMER G E R E RS
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