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[ Abstract] Objective; To perform a predictive analysis of the quality marker (Q-Marker) for the

anticoagulant activity of Kunning granules. Method: The chemical components of Kunning granules were
analyzed by ultra high performance liquid chromatography-quadrupole-time of flight tandem mass spectrometry
(UHPLC-Q-TOF-MS/MS) on a Waters ACQUITY UPLC HSS T3 column(2.1 mmx100 mm, 1.8 pm) with the
mobile phase of acetonitrile (A)-25 mmol - L ammonium acetate aqueous solution (B) for gradient elution (0-
5 min, 5%-22%A; 5-10 min, 22%-30%A; 10-15 min, 30%-95%A; 15-20 min, 95%-5%A; 20-30 min,
5%A) , flow rate of 0.2 mL - min", column temperature at 30 °C , injection volume of 1 wL, electrospray
ionization(ESI) , positive and negative ion detection modes. Interaction analysis between the targets of chemical
components and the targets of abnormal uterine bleeding(AUB) was performed by network pharmacology, and
the key components were screened through network topology analysis. The fingerprints of 10 batches of Kunning
granules were established by high performance liquid chromatography (HPLC) , the anticoagulant activity of the
granules was determined by blood coagulation method and fibrinogen plate method, and the spectrum-effective
relationship was established. The components co-occurring in the topological analysis and spectrum-effective
relationship were selected as Q-Markers, and their anticoagulant activities were verified and confirmed. Result:
A total of 475 chemical components were identified from Kunning Granule, of which 22 key components such as
salvianolic acid B, paeoniflorin, naringin and neohesperidin, were the potential material basis for the treatment
of AUB. The spectrum-effective analysis showed that peaks 7 (paeoniflorin) , 9 (naringin), 10 (neohesperidin)
and 11 (salvianolic acid B) were the optimal principal components, and in vitro activity test showed that these
four components could better characterize their anticoagulant activity. Conclusion: Salvianolic acid B,
paeoniflorin, neohesperidin and naringin may be Q-Markers for the anticoagulant activity of Kunning granules.
[Keywords] Kunning granules; ultra high performance liquid chromatography-quadrupole-time of flight
tandem mass spectrometry (UHPLC-Q-TOF-MS/MS) ; network pharmacology; spectral efficacy; anticoagulant

activity; quality marker( Q-Marker) ; abnormal uterine bleeding( AUB)
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30%~95%A; 15~20 min, 95%~5%A; 20~30 min,
5%A), Jiti# 0.2 mL-min”, H: 7 30 °C, #EFE R 1 pL.

- 170 -

222 FUEAME HEWIZEE T (ESD, IE AT
B ARG, % 25 H TR 5.5, -4.5 KV, UAY SR 735 psi
(1 psi=6 894.8 Pa) , fili B <R Sy FI 5 AL SR J1 3928
55 psi, & T IRl B 550 °C, 7% 2L HL TR 80V, ilf 47 AiE
35V, Al AR R R S XA 15 VR I A O 45 R
O W B R AR B (IDA) |, £ 5 it & 5 it 2o U
(MMDF) #1 3l 25 75 5t 41 BR (DBS) 4 fiih & — 94 4 5%
(AR S LRV W ebii gk S8

2.2.3 AR R A IO BORE T [R] AR 2
1.0 g, A5 FRE , B R JEHEIR I+ /% A 50% H
225 mL, % ¥, # 75 30 min(240 W, 40 kHz) , J& 4%
TR WS IR, B2

224 GEME AT WM T UKL b oE] A (S
20210407-1) 4% 2.2.3 i~ J5 ¥ il 4 3 ot 785 0,
2.2.1 A1 2.2.2 0T Jy v BEAT B4 R 4R R A I 0k:
TEIE B FRLT BB B I (TIC) , W3 58
RECRREIBA L o K B3 B HE 3 A PeakView 2.0 A,
FRAG I R iR 22 <S5 ppm (1 ppm=1x10°) 1Yy H Fxfk
EY L8R S SR B B PR 3R R K AR
HE 5 H AR 5E BE (NIST) 14.0 ] VT it 43 1 Ko — 20w
SLA HLAE DI JURE BE 3 T R S 5 475
& (LG W 15 2 D038 58 s BB A4 k) | 36 43 4k
BYHEERLEL

2.3 4% 2 A U

231 o #E % K K UniProt (https:/www.
uniprot. org/) . GeneCards (https://www. genecards.
org) . Venny 2.0 (https://bioinfogp. cnb. csic. es) .
STRING 11.5 (https://string-db. org/) . DAVID 6.8
(https://david. ncifcrf. gov/) . PubChem (https://
pubchem. ncbi. nlm. nih. gov/) . PharmMapper (http: //
lilab-ecust. cn/pharmmapper/index. html) , OmicShare
(http://www. omicshare. com) %¢ #i & & GraphPad
Prism 6, Cytoscape 3.7.2 {4,

232 WIEYERY R it — 22 W Rl MS 3 Bt
JIE AL 2 23 5 B AR G I L ERE IR R 5 MS
393 F BB AT 100 B9 AL 27 1G53, 8 3 PubChem %4 4
JE | # Ak 2F B4 1) 3D 45 #) , A PharmMapper 50 3E
J2E Hh RS F 23 X I A5 B9 UniProt 1D, iz Fl DAVID
BE FE 5 A UniProt 1D, 8 81 55 5% 4k Sy JE [ 44 5 DU
“Abnormal uterine bleeding” & ¢ # 1] £ GeneCards
Bl K R SR YT AUB A AH 56 (1 JE ), 8 57 9
i FE R AE . IR B, R Venny 2.0 3k % 13 B 53 56 A
559 e PR B S A B D, O R AT S Ak A 5 Ak TR A
7 A2 (KEGG) & 4 73 7, K STRING 73 #7 45 2t



5529 55 7 ] HEXBAFZRS Vol. 29, No. 7
20234F 4 A Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2023

R T RHURLAR AL A 5 RO E M A

Table 1 Qualitative identification of some chemical constituents in Kunning granules

No. t,/min X Aty S/ppm AB X 43 i 4t /Da ZREE R BT mlz
1 0.66 C,H ,NO, VN 12 143 144 .84
2 6.99 C,H,N,0, i 1 4.0 311 275,257
3 10.98 C,,H,,0, JIBR B R 2.1 402 403,373
4 7.26 C,H,,0, V&S 3.4 302 300.163
5 7.91 C,H,,0,, B A 26 610 303,449,345
6 7.91 C,H,,0,, BB A 26 610 303,449,345
7 0.60 C,H,NO, L-55 A TR 0.4 117 116
8 11.62 C,,H,,0, &S 2.3 372 373.343
9 8.34 C,H,0, B, 251k N TR 2.7 260 261,173
10 7.73 C,,H,,0,, W 0.4 578 271,153
11 6.93 CH,0, UL PO A 2.4 318 319.301.255.91
12 7.73 C,,H,,0, HEI R R 0.4 578 577.413
13 7.72 CH,,0, il B2 % 1.9 272 270,118
14 9.11 CH,0, 6-FEHE R HHIT 2.6 270 252,222
15 10.38 C,,H,0, b T P g 1.3 216 145
16 8.32 C,H, 0, FHEY L B 0.6 718 339.185
17 7.07 C,H,,0,, Al LT B -0.1 478 315.281.179.161,135
18 10.35 C,H,,0, IIESN 1.9 300 268,136
19 6.56 C,H,0,, SER 0.8 480 525,327
20 7.25 C,,H,,0, il B 1 1.6 580 545.419.435.401.315.273.129

T A Cytoscape 3.7.2 #F BEAT FTARAL 20 B MR B 3K OB BT RS B2 A 22 1 S B A A DA Btk T
o3 -$O A - AR AR T4 WL L ARS8 30 4h REIA T AUB T 15 (1 25 25040 Tl L Al o 184 265 24 1 2 A
Z RO T A B R BRLR R P IR B3 SR IS DL i i R RRS n AA RE T8 20 OC B o3
RO AMENBRE ATAE ORERE M ES R

rene-3,4-dione

B T BRI AUB B B 5 -0 5 -1 2 4%
Fig. 1 Component-target-pathway network of Kunning granules against AUB
2.4 HPLC ¥R EE By sr 22%~30%A ; 40~60 min, 30%~95%A ; 60~65 min,
241 A% &ME R Supersil C 8354 (4.6 mmx  95%~5%A ;65~70 min, 5%A) , jii# 1.0 mL - min™, i
250 mm, 5 wm), FEHAH Z A5 (A)-0.2% B BR K s i PR 10 WL, B B2 A% P ¢ 1< (0~19 min, 220 nm; 19~
(B) # BE ¥k i (0~22 min, 5%~22%A ; 22~40 min, 70 min, 240 nm) , ¥ & 30 °C.,
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Table 2 Network topology parameters of some key active

ingredients in Kunning granules

-4 5 B A K D OBRRS

R R

Wik iz 2% 1.665 0.171 0.600 54
PR AR 1.853 0.052 0.540 29
Fro 1.936 0.023 0.517 27
T T P TR 1.972 0.020 0.507 15
NS 2.041 0.015 0.490 14
AR 2.119 0.027 0.472 11
EEE R 2.083 0.009 0.480 6
A 2.119 0.007 0.472 5
BB K 2.239 0.002 0.447 3
il e 2.257 0.002 0.443 3
T R 2.142 0.003 0.467 2
FHE 2 B 2.173 0.003 0.416 2
T AR 2.266 0.002 0.441 2
R AE 2.298 0.001 0.435 2
AjEy T 2.367 0.002 0.422 2
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Fig. 2 HPLC control fingerprint spectrum of intermediates of

Kunning granules(A) and HPLC of mixed references(B)

2.4.8 AHMRLEE ST 8 2 £ 3 e S0 LS A B
JEVEA R 407 (2012 ) X 10 4t 3 5= ki v fi] 44 (it
5 20210407-1~20210407-10) 114 15 £ & % 9 47 41 2
BE A BT L 45 L3 10 4k v ] R 55 %8 BE 48 20 LS 9 48 {8
BE 43 9 S 0.974.0.997.0.997.0.997 ., 0.995 ., 0.994
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Fig. 3 HPLC fingerprint of intermediates of Kunning granules
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0.109 mol - L™ #i # 2 £ ) B IF 5 M e B % 3 ik il
WY IRAE % E 10 mL 04 P, F 3000 r-min”
B 15 min(E O AR 15 em)  BUETER, BIAS .
2.5.2 ARSI e A O T EURL b E] AR 2y
1.0 g K5 % Froe , B HIEHE R b G % A glifk ok
25 mL, % B, H7 ALFE 15 min, 38 48 58 0, BUSE DB
LB

2.5.3 A BUME 100 WL T2 [ 3 & il
FEAX 37 °CAR I 180 s, ML A BE S %5 W 100 L, 7
“UE RS R A BT i ACEE I 7R 100 L, LA 4
Al 7K Ay ik B 4 A 0 5

2,54  FREMEFZ L WU T R ] AR (it
20210407-1) 4% 2.5.2 W & J5 i il & Ak 3 50 5 L, o3
B F il £ J5 0.10.30.60, 120 min % 2.5.3 3 | J5 i
PEATINE 3 TT 9 RSD 1.0% , 7% B 42 /i 78 W 7
120 min N & %€ .

2.5.5 NS A HUHh T ORL R PR (LS
20210407-1) %% 2.5.2 50 & J5 % il & A3 ot ¥ R, 4%
2.5.3 10 F J vk % 22 € 6 K, iH 5 TT ) RSD 1.6%,
TG % R AT

2.5.6 A PEHE WU T OR R R (LS
20210407-1) %% 2.5.2 551 J7 1 V47 il 28 AL 3 i 15
6 1y, 4% 2.5.3 WU R Jy ik g 47  5E L 7H 58 TT /) RSD
3.0%, KL L EEE R

2.5.7  BESRINAE 10T Ok b R AGE B
WPRE R 2.5 20T Jy gl a5 gl U 1% 2.5.3
TR I E TT, W 3.

x3 10#HTEA A EEHTT

Table 3 TT of 10 batches of intermediates of Kunning granules

BN VA W 20 mL . 0.3% £F 4k 8 (1 7 i W 15 mL, #%
A, LG, R AR, AT & 4T R R Y
3.5mmAagFL, & H .

2.6.2 X BRSNS HI A HUEPESY 1000 U Y EE
I f, & 10 mL S, A B K R B 2 L A5
100 U - mL"" 5 Ifi B ¥ W o 40 0l 52 B2 3¢ 1T 6 9 TR
5.4.3.2. 1 mL & T 10 mL &3, 4k 28 5 K #%
T, Tl G € i T A B2 43991 50.40.30,20 .10 U-mL"
F VW

2.6.3 PRI W A WA O T UKL Hh ] 4A 24
1.6 g AE % PR, B HLIEHE TR 6 % A 2lifk K
25 mL, % E, A AR 15 min, JEACIE o, IS DB W
5100 U - mL" & Il 75 W 4% B8 121 9 L TR & 2
A), BIAS o B Al Ak K R AR B R K A% B AR AR A L
43 ) T 5 AR 4 i 0 5 i s I X 5 R B T
2.6.4 PRAEMLAYEST 20 RS W E 10,2030,
40,50 U - mL" &E Il B 175 W 5 25 WL sSFE T2 482 1
JEOFA B, B 37 °C FE IR B 35 15 h, B I He T
T P TR KN UL 4o LU Il R R R R AR A
T T AR (T P T R = x K AR /2 B 42 /2 ) g 9 Ak
B, 22 b o il £k, A5 2P Il 7 B Y=4.844 9X+
22.517(r=0.995) , & MEVEH 10~50 U-mL"',

R4 BMEBHEMEXRZR

Table 4 Linear investigation of thrombin

BEIM AW E/U-mL" KA /mm  fER/mm  UUHE B @A /mm?
10 9.47 9.12 67.80
20 13.19 11.59 120.00
30 15.01 14.38 169.44
40 16.97 16.82 224.07
50 18.28 17.98 258.01

EilR=2 IR /g TT/s A TT/s
20210407-1 1.0158 98 9.6
20210407-2 1.146 1 14.0 12.2
20210407-3 1.109 4 125 113
20210407-4 1.0812 10.7 9.9
20210407-5 1.056 0 12.7 12.0
20210407-6 1.0110 12.9 12.8
20210407-7 1.006 9 12.2 12.1
20210407-8 1.019 0 13.5 13.2
20210407-9 1.124 7 14.6 13.0
20210407-10 1.005 6 13.0 13.0

2.6 ST UKL F ] ACT BB i 35 A
2.6.1 ZF4EE A EFHREH F BCER 9 cm i
BRI, 22 w8 TR 281K B G, KA 241 90 °CHY 1%

2.6.5 A ® IR 2% W50 U-mL”
E 1M BV W 25 L, EAT R AR SRR 6 1, 37 °C H E
35 % 15 b, WO D e 30 vE B i AR, 3 F 55 RSD
4.5% , 2 W% 07 vk R ARORS %5 B R AT
2.6.6 S HURTE RIS 3 RS A 50 U mL!
W 1ML 25 WL A5RE T 6 N [ 19 £F 4 2R T B
I B 37 °C P EIR B IR 15 h, B I e Ho v B i
U, 113 RSD 3.4% , RWIZ ik R ARG % R4
2.6.7 FaE MR G WU T UKL A a] AR (it S
20210407-1) , ¥ 2.6.3 551 T 77 1 il 28 A3 5 5 W, 40
B FH4450.0.5.1.1.5.2.4 h fSFE 25 pL, [A] A £
BF 4 A i B BH A St B % (50 U - mL € Il 18 %
W), 37 °C FH IR 3% 15 h, B, 2 Hoie i el
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T AR, AR 5 50 U - mL B I i v W DTN
Pl 1T FH 22 1 RSD 2.9% , ¢ B AL i S W AE 4 h N AR
SETE R AT

2.6.8 FEE ML WU — b Ok ] A (A
520210407-1) , 7% 2.6.3 Wi F 5 1 47 il %5 L1k i
61y, 43 RS 4 W B 25 WL s R T 27 4 8 11
S, I R A o R B P o A (50 U mL!
I VA W) SSRE B 37 CC R IE IR B3R 15 h L,
D= ik i T A R MR VA YA S e 3
fn 5 50 U - mL™ BE i fif 7 W 0 DT V€ Rl If X 22 19 RSD
3.9%, KX EEE R

2.6.9 FEAIUE B 1030 7 Ok A A ARG 4
2.6.3 100 J5 vk il 2 b T L RS 9 I CHE I
W25 pL SRR TR 22 A A b AR D) R
PR it R X6 BES VM (10.50 U - mL ! BE I 7 %5
W), 37 °CHH R 37 15 h, B I 52 i v P v AL, 31
AL PR I TG VR, UL S RN S L R R A R
F5 T HUR R IE O A0 HOB I M E

Table 5 Determination of anticoagulant activity of intermediates

of Kunning granules

DLVERE I AR i i

> TR A /g B /mm? i A5/mm? (/U
20210407-1 1.617 5 99.15 61.30 210.66
20210407-2 1.614 9 84.35 52.23 179.79
20210407-3 1.647 5 76.68 46.54 157.05
20210407-4 1.6329 86.83 53.18 181.03
20210407-5 1.629 6 77.77 47.72 162.79
20210407-6 1.672 6 73.95 4421 146.97
20210407-7 1.629 8 82.96 50.90 168.11
20210407-8 1.627 8 95.06 58.40 199.43
20210407-9 1.664 7 74.99 45.05 150.43
20210407-10 1.673 0 84.03 50.23 166.90

e X=(Y=b) 7k, 3 rf X R 8 il v 3 Y o U R D T AR, b Ry
o v 1T 8 B0, e S o o i 4 )

2.7 B REURE AR )R (8 55 8O OGP S B

2.7.0 E AR FERS R E DL 10 dtt Bk g 0K v [E]
A 1 13 A AT 06 bR o b e T FRCR SRR SR
SPSS 21.0 #1 “Reduction” [fY] “Factor” % %% # f = %,
G353 BT, R A i R AR Al A S 1 L R A R A
1 2 B E A, WL 6 RIE] 4, &5 5 & 302 32 4%
BOR AT 4L T2 B 53 i R R A2 S 00 S L 1)
93.97%, HBEY IS 4 Rl 2 e T2, H i
253 W R A 0 B L 32 o Bk 4, Dy SR 0
7.9.10.11,
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Fo6 MTHAPEEHPLCESEELXFENTIRSSHBEREN
BAE
Table 6 Total variance explained by principal component

analysis of common peaks in HPLC fingerprint of intermediates of

Kunning granules %
WS Jr2Eiedl RG] |\ieS Jr2etesl BB
1 60.600 60.62 8 0.241 99.95
2 17.150 71.77 9 0.051 100
3 12.150 89.93 10 1.021x10" 100
4 4.040 93.97 11 1.009x10°" 100
5 3.100 97.06 12 -1.004x10™" 100
6 1.780 98.84 13 -1.012x10™" 100

7 0.870 99.71
8_
6_
g 4
&
2.
0

rrrrrr

Bsr BuA
4 HTHAREEHPLCIEY EEXFENNERSBER DT
Fig. 4 Principal component fragmentation analysis of common

peaks in HPLC fingerprint of intermediates of Kunning granules

2.7.2 AHSEHESRHT L1003 Ok o ) A g 5
I35 PEH8 b5 CTT FOBLEE I35 115 ) o PR AR i, A7 0
g TG Rl AR &, I SPSS 21.0 #E4T A 56 20 At
Ay M 45 I 06 55 BT I TS PR A A et L S5 R
ey R o R f& HPLC 45 S0 B i s A by g 5
TT S IEAH G, 4350 1.2.5~7 9~11 5l ;7 A~ 3
U 5 T R I T R O A DG, A3 4,67 .9~12 5
W, o 7 9~11 516 5 TT K 408 i 3% PR (8 5 4 1F
A, 5 E A T e R — 8 45 3H 16 5 P
TWETEIEARA S R L 7, S5 R KT 9~11 5155
PUBE I35 P A R AR S 1, I 4% 24 B 2 O 1 25 SR A
RUIFHI IR B AT 241 il B SOBT R B H R 3 T
IR YT AUB Y OCHE B3, HE DX 44> 18043 by i il )
TEVRYT AUB o #2 v & #9088 i AF FH 1) Q-Marker .

2.8 By UKL B EE I TS 1 Q-Marker BB GE i
UHPLC-Q-TOF-MS/MS Fil [\ & 2l Bl 27 X 3 7 i ki
i) Q-Marker i 17 BRI ) 0 , 45 5 135 20 F 0 B 45 5
W10 P IR B AT 2 1 A R BRI R R AR A e
7 WWURL T BE I 15 PE B9 Q-Marker, #K 9% Q-Marker #fi 7€
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710 HE 3T Ok P R 5 S ILE AR AR B9 AR K R

Table 7 Correlation analysis of 10 batches of intermediates of

Kunning granules with anticoagulant activity indexes

e TTHI5E ﬁ‘é&m%ﬁ‘rﬁz i TTHI% ﬁ?%hﬂl?ﬁﬁ
R HMERE REC MHMERE
1 0.494"  -0.111 8 -0.135 -0.111
2 0.180 -0.067 9 0.270 0.220
3 -0.225 -0.022 10 0.270 0.111
4 -0.449 0.556" 11 0315 0.244
5 0.494"  -0.200 12 -0.315 0.156
6 0.045 0.200 13 ~0.090 -0.156
7 0.449 0.156
Y P<0.05

B SN I T e ORE 1 A 4 A A 1 R O
HEAT T 2808 E

2.8.1 XfRAGBER A H & BT R B AT
I IE L R R E B TR, K E A E A
A5 AR 2> ) 0.67.2.06 g - LAY X BR S i
W5 53 B URM B BT RS B S L R AR L BT
s, 10% — H LW I e 2 2 A5
FEAY 58 1,70 .1.00 g« L A X5 BRI 0K

2.8.2  PUBEIMIGPESAE O WUk a4k (S
20220410) id& &= , K5 % FRE | 20 B 4% 2.5.2 1 2.6.3 Tl
T 7 A A W o AR A Bk Uk o ] A e
R 4 R B B 2.8.1 1R X IR S A A
T KGF IO 3 G5 B 5 A3 3 T B i — B 4
XoF HE b AV, 0 LT I T, WL R 8. A5 R R B
TEFHER R B AT 251 Al fe 8 OB RS B S R A
—HIE DT L 41 Q-Marker # & B i — € 19 P 5
I35 P ALK 4 A B4 T EE AR FH 2 PR AR
U BH B JURL R T3 4 R AR 4 HL AT B BE i VR
Ab, AT BB I8 A7 76 HL A BE AR i A B 4y, $2 7R
T RURL B 4 B I 2 22 A g ot R AR Y R &
4k

F 8 HIT B Q-Marker H 5 I 7% M B BAE i 38 (n=5)

Table 8 Validation test of anticoagulant activity of Q-Marker in

Kunning granules (n=5)

20 5 TT/s W E(E/U
i U K 7 T 9.3 360.45
FPHER R B X AR A W 2.3 379.27
AT 2 6 B A 2.0 302.70
Jufr g R AL TR 1.5 374.20
lT B2 %) HE St T 7.0 209.90
RS B2 X Rt TR 4.4 228.07

3 iFit

Q-Marker [ 8 2 7] LA D\ 3k T 48 9 5F 2% 22 5 1k
& O R C G 3 U T s T 1L
Gy BT, AL T AL O | 4% 24 B 2 RAR 1 4 2
SR TR 4% 2l e R R B A L
it PR v 0 £ 2 B 43 5 24 B o O T M A AR
T XT T v B2 T L R % O 9k T S A5 2 Y A R
JE A5 WA SR 2 B T 5 3 P A3 1 TR BN R, R R
B2 A 7 gk R R A A3 A Ak B 25 b A B AR A )
B, MR RS TEME R A TP S R
% S 55 DA P T 5 RIS 56 55 IE PR 5 IR [ A E T
I ORE B B8 1ML VE T A Q-Marker, 6 9% T 4 i 45 7%
Q-Marker 5 Ifi IR J7 %% M9 AH & Pk o A F 5% 3 o
UHPLC-Q-TOF-MS/MS & 1 % 51| 3t = i pr v 475 4
B4y, TE G IR 1 38 S R0 45 24 B2 0 5 T R
IBIT AUB R IE P LA TR AN T 1) 45 24 3 2% A 0 1
T OB AR 2E A BN R R Ak 2 By 5 9 A
ORI, TN O LB I T 3 UORLIA YT AUB o AR
RIEDUEEMAE WY AR, b T3
iffy 3137 U S B & FE T BE IR ) O B ) o S il
AR SCHA 3 3+ 7 3T U HPLC 46 20 & 5 B e i
TP A 06 2, R 32 8040 AR O a0 b 2 B s
PLAYME T By R HPLC 48 20 B 3% 19 13 A4 30F 18
5 TT HUEE M 76 A 0 IR s 45 A W 4% 2 B2
T RGCRR S 25 S HE DU T I R B AT 24 A R BOET
B B2 A 44~ 143 PTAE SR b 77 JURL 9 Q-Marker,  $5 4
L PHEY R B 0T 3E Ao & gk iR sh Bk B i /i R 4R ok
S AE NG VRN P B R B AT bR o A I
T U ST T R R K IR BRI A B A T A o
A2 T PRI B A P R B ORI AT 2 1 A 4
B 43 S0 3 BORL AY E 2 Q-Marker, Hi 7 i /K SE AT L
) 2 e AE B 7 JURL () B 8 0T M o PR A R T
T SR ] A R R, XX 4 S 43 PR AT N 6
T ALY I 0K Al N g AR I

2 55 F8 B Yk R 2 T A I O Y G R AR
58 R FH 2T 4 2 1 JRT AT A I 9 O [ k B
R A D BT E I TS M . £ 4 AR P bR Bkl o
P HOR N A 0 E B T AR K /N O e AE B L BT BE
(L% P 1 5 55, I TT U3 2o & 5 4t Ak 7K e R s
] 25 SR B, 2 A48 AR OAS [6] iy B 3R A T 3 5 J5
ARSI 6 M . FEASSZEG v, PR Rz A RURT R R AT O
K HME LI 5 HE G P oo HOA BT T B AR,
SCHRAF 7 26 B, il B2 0080 B 2 AT T U
AR R H 7 S0 e R v K B v AR B R L A 2
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R TT I 22 &5 S, Sont — F 38 W vk B b AT T %
52,45 LR W] 10% — H 356 7 AN BB 45 i AH I X AR b
P& FIC TP 10 4k 3 JURL o ] AR 22 18] (1 Bt
U6 I % PR A AR 22 5, LR R ] BB A v Rl A
Y 10 L5 25 B N 7E BT B A A 25 57 o AN AR SO 58
25 0L % B A5 B 1Y 4 4 Q-Marker 1Y Pt BE 1L 15 M
Z R T e UKL i 3R T2 5] bk A e A
FLA B T M A 3, DA T IE B e 24 B ]
AR o SR, BT AR SNSRI S A — 0 R BR A,
S S5 B A N AR OC Bl W AR R I e ORE 09 4K 9 T
PR, 2 07 i WO R AR 0 W B R Al . 2% BT
A, A 3R ] UHPLC-Q-TOF-MS/MS ., W 2% 24 T4 o
I 45 G 1% 205 B S 2 8 T B BORE & 5 BB 1l
W6 MR Y 3 2 Q-Marker, X 1% il 51 19 Bt & b v 2 - B
AENELZENZSH M E, W] 2 & 77 5 5 i
AR MEF I LS5
[FIFEHMR] ALRAEEEITHEF R,
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