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£ F UPLC - Q - Exactive Orbitrap MS & &5 ZFit==F
MRITERE XA FERNERR S RN AR
MRAEC, B VR, Bk B AR R, T kR
(1 IR PR ZRAE, BrRE 25035552, LR B i 24 b A B 90 e 0 58 24 W Jma JE 28 7 ol o VP T s S B =
IIZRA h 2R AT 5 BT A TR SE g % v 2 e Jy MOk 2ot 1 R LR 48 TR ISR oty , B 250101 ;
3. AR AR A T 2O A A BR A R, BT 272000)
HE BH:ERARH0R8E % - WHAT - #9839 30iE Bt & % # i (UPLC - Q - Exactive Orbitrap MS)
AT P R R A TR £ F Ry TR A B, ik kA Waters Atlantis T3 (150 mm x
2.1 mm,3 pm) &4, A TR —0. 1% T BRI R A A 0AR, #4746 B 26, A% 0.3 mL - min ™', HIB 30 C,
i#% JAl UPLC - Q — Exactive Orbitrap MS 4% f£ iE | #i & T #E X F R & 4%, 8L £ R4 447 (PCA) Fo i 2 4Ry
=3 - #1557 (OPLS - DA) /78] 4%i% £ 77 & T, 8 1E Xcalibur 3. 0 AR A AR L F 5 T 65—
B R A8, A1 A AB SCIEX 6500 " = ¥ WA 69 % 2w e m B2 X (MRM) si& ik 2 7 & T #4575 %
PIIE 5 R & B BIF B T AT SRR P AR R R ok PR AT R AR R .25 RE
P, E3KE) S AT A TR K 2 F B F 2 (m/z: 377.5-243.2,172. 1;330. 4—170.9,127.0;313. 4—
201.2,171.0;452.4—280.2,298.2;614.7—332.4,281.3) , 5 A £ % & FAZ 812 5 TR R 696 & 7
HFRATT A RFER, FREREIN, TEFT FEARFH LB WA, EBTHE-—TELEANYZ
PRIFHEMEX FR, AR AZBHH KT 0.99 7,45 % Z X% RSD 4 1.3%~4.1% , £ 5 M X% RSD A
1.3%~3.2% 4R 13K J5 ik 3 5 RSB T G AR S AT 2, 45 RA 2 DA 5B B ILSE BR A2 R AR R B 69
5% ¥4k EIR, G5 AFFRIiE T — A4 UPLC - Q — Exactive Orbitrap MS Fudb 52 3+ 3 52 40 45 469 ik F
REFGEG TR, FFRREFASEE T T HEMR T AR GEET &,
KR 5 B YEBR AL F R 2 RS i PR L3 2 525 RS 4HT; - AR = - AR A7
hESES. RI17 SCERARIAED . A XERD . 0254 - 1793(2024)04 — 0628 — 09
doi: 10. 16155/j. 0254 —1793. 2024. 04. 10

Differential components screening of Bofonis Corium and Bufonis
Venenum based on UPLC - Q - Exactive Orbitrap MS couple with

. . . . *
chemometrics and its application research
1,2 2 s 2 - 1,2 -2

CHEN Juan “, JIAO Yang”, WANG Bing”, WANG Lin ~*, XUE Fei”,

; . 2 . 3 . 3 . 1,2 s

XIE Ying —ying”, YAN Qing — kang”, LI Xiang”, LIN Yong — qiang "~
(1. Shandong University of Traditional Chinese Medicine, Jinan 250355, China; 2. Shandong Institute for Food and Drug Control, NMPA Key
Laboratory for Quality Evaluation of Gelatin Products, Shandong Engineering Laboratory for Standard Innovation and Quality Evaluation of TCM,

Shangdong Engineering Research Center for Generic Technologies of Traditional Chinese Medicine Formula Granules, Jinan 250101, China;

3. Shandong KangYuanTang Chinese Herbal Medicine Co., Ltd., Jining 272000, China)

Abstract Objective: To investigate and use the different constituents in Bofonis Corium distinguishing from

WA H R WF R TR CFERRHEC I H T T H (2022CXGCO10511,2021CXGCOT0511 ) 5 52 3 7 b 45 75 A\ A4 32 35 11 R € i 141 BA 5 H
(MRJT2105) 5“3 207 350 HRHFHT Sk N TAE 3 (202228096 ) 5 [H 58 58 5 BF & %1 — o 2 25 B4R {1k % 301, National Key R&D Program of China
(2023YFC3504102) ; [75 24 5 W A b 22 0k 8 BTl 0071 F (No.  RS20247006)

v ASVEF Tel: 13864067104 ;F, — mail ; 13864067104@ 163. com
B—1EH  Tel.18369277698 ; E — mail ; chenj7698@ 163. com
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Bufonis Venenum based on ultra — performance liquid chromatography — quadrupole — electrostatic field orbitrap
high — resolution mass spectrometry ( UPLC — Q — Exactive Orbitrap MS) coupled with chemometrics.
Methods: UPLC analysis was performed on a Waters Atlantis T3 (150 mm x2. 1 mm, 3 pm) column with gradi-
ent elution of acetonitrile and 0. 1% formic acid at a flow rate of 0.3 mL + min~'. The column temperature was
set at 30 C. UPLC - Q — Exactive Orbitrap MS was chosen for data collection in both positive and negative ion
modes. The potential differential ions were obtained by principal component analysis (PCA) and orthogonal partial
least squares discriminant analysis ( OPLS — DA). The Xcalibur 3. 0 data processing system was utilized to extract
the secondary fragmentation details of the differential ions. Subsequently, the specificity of differential ions was
confirmed through the multiple reaction monitoring ( MRM) mode of AB SCIEX 6500 triple quadrupole mass
spectrometry. ldentification of adulterated Bofonis Corium in Bufonis Venenum was performed by applying the ion
pairs with good specificity. Results: After the research and verification, a total of five distinction pairs
(m/z: 377.5—243.2, 172. 1; 330.4—170.9, 127.0; 313.4—201.2, 171.0; 452.4—280.2, 298.2 and
614.7—332.4, 281.3) were discovered, and a method for the examination of Bofonis Corium in Bufonis Vene-
num was established and methodologically investigated by applying the information of the different ions. The
constructed method had reasonable specificity and durability. Each ion pair showed an excellent linear relationship
within a specific range, with correlation coefficients above 0. 996 7. The RSDs of the precision test were in the
range of 1.3% —4.1%. The RSDs of the repeatability test were in the range of 1. 3% —3.2%. Five batches of
market samples of Bufonis Venenum were determined according to the above process, and two batches of samples
showed the presence of Bofonis Corium components but did not exceed the proposed 5% adulteration limit.
Conclusion: In this study, a rapid method for detecting discrepancy information based on UPLC — Q — Exactive
Orbitrap MS combined with chemometrics is presented, and the discrepant information is applied to establish an
identification method for adulterated Bofonis Corium in Bufonis Venenum.

Keywords: Bofonis Corium; Bufonis Venenum; chemical constituents; differential component; high resolution mass

spectrometry ; chemometric ; principal component analysis; orthogonal partial least squares discriminant analysis

W Bz A TR B R R TS R [ rp AR WS iR ( Bufo
bufo gargarizans Cantor ) 5%, BL[[E W& 14 ( Bufo melanostic-
tus Schneider) ]9 FHAPZRF 2 R I T R4
B A AR KT i I 4 T
R B2 TR BRI FE Sk BE SRR
o IR RS IR e B IR T RS, B
fif B | LR JR T 55 R A AR D, FE B TR YT SR T
S5 TR AR L S AR YE T WERRZG
A — B e AN B ST A 25 4, B T s B A0 Al ik
60 000 JT, B 1 i 25 4 AN W7 L 4B 2 T b L e v
B ER PG T BT e B 24 300
IC, SO WETRAY 1/200,2 Ryt 22 MR

W B I TR SR R T W] — h (AN TR A 25
FROLIGE T W) o BL il () 6 9K 25 S0 P s AC b i
B¢ WETRRY T RE FIE AN AR, LA [R] i i v
5 B IR, —#B H R L SR 25 4

IR TR B A S T
BATHER By Bl DR, 7 BT & 0 SO o> EAFAEER
A SE S, DALk S 31 3 R, o ol 2 2448 2% B W IR Jon T
SELTRHE AR 00 5, I DASE i R T Bk AT A
HIHE o DRIt R B Bz DX 1) 1 W TR 1) 22 S B 0 %o
ST WS e JE A O TR ik AR OB, T O B
i B PR B DT AR BT R R R AR R 5L
Fio (A RN 24 i) ey e 7 i Tk . 455 v £
DR BERRAN R MEWE IR 2 AW PR 5L, 3o 3o iy S R AR )
PRI, FRNESE ER R FR AL/ H BRI, 5tk H A
WERRFRGE DL AR R WE IR Oy 3, & EE R T E WA
AR RS R WS Wi S SN G2, BT S W vk IS
TR AR R IR R YA P WE TR -5 05 B A9 0 B o
AFFEE T UPLC - Q — Exactive Orbitrap MS 2
HEEE T 73 B (PCA) | IE 52 fi e /s — 3 — H) 51
538 (OPLS - DA) 854k 23t 27 7 vk, -0 Bz D))
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TUEWRY 2E 5 B 1, 3 — 20 ) = E AR AT B 1 2
SN WA 2 ( MRM) X6 22 55 85 X 047 & J@ M 5
WE, I % 8 1 R 10 B 4 ST T B IR R B D i
B SR T AT T ks B 5
1 MR RAFRKEEHERER
L1 U

Thermo Scientific™ UltiMate™ 3000 # /&5 45 W #H
i 245 — Q — Exactive 3% 5% F{X ( Thermo Scien-
tific 23] ) ; Triple Quad 6500 " /& A W AH (4 1% - =T
DU AT BT 6 X ( AB SCIEX 2% 7] ) 5 XSE205DU
J1 453 Z—HLF K- (Mettler Toledo 23] ) 5 Hi, #1H i
K (TR S AR A PR A D) o
1.2 k5

I (B3 2, 41t 5 230412) , KT RERHERH L
AR E 5 R (g s, fit5 E2128234) , [iff

B Rn T A AR B A R W 7 s O (5 4k,
45 222721) , FEBR R R B (h ) A R | 7
s 280K ) L PR R OB BR A 7177 o
L3

Xecalibur 3.0 4&4b P & 45 ; SIMCA 14.1 (32 -
bit) # {4:; SIEVE 2.2 #; {4 ( Thermo Scientific 2\ &] ) ;
Compound Discoverer 3. 1 #f4:( Thermo Scientific /yH] ) o
L4 FEafE R

LCEEWEIREE i 20 b, Forp 15 SORIEII B 10+
i T 25 7 B XA 4k (14 4ok B P AR R G IR SR E
Hi, 1A E R 2 S E DT BERT BRES R ), 55 S
ek B 25T, T TREGINAE s WORRWE K e i 24 it
23 ok [ AR RIE R SR A HE L, 28 1L AR AR B S 2 S A
B BIFSE e TE UK 32 AT 24 D 4 ke P 14 Ay rp AR R R 1
b E 2 i E BT B BREGAE, AR 1,

F1 ERRIERERER
Tab.1 Sample information of Bufonis Venenum and Bofonis Corium
(sample) (sample No. ) (source)
ik ( Bufonis Venenum) CS-SD-1-~3 1% ( Shandong)
CS-8C-1-3 pu 1] ( Sichuan)
CS-JS-1-~3 YL (Jiangsu)
CS-DB-1-~3 754t ( Dongbei )
CS-HN-1-~2 1B (Henan)
CS-YCSC-1~5 M ZH 8% ( Anhui Bozhou Medicinal Herb Market )
WETR X B 2581 ( Bufonis Venenum control ) CS - DZYC ot [ £ 5 2 R E RSB ( National Institutes for Food and Drug Control )
Iz ji7 ( Bofonis Corium) CP-SD-1-~3 111 %% ( Shandong)
CP-SC-1-3 pu 1] ( Sichuan)
CP-JS-1-~3 T (Jiangsu)
CP-DB-1-~3 754t ( Dongbei )
CP-27]-1-~3 WiTT.( Zhejiang)
CP-HN-1-~3 A5 ( Henan)
CP-SN-1-~3 [ 78 ( Shaanxi )
CP-SX-1-~2 111 74 ( Shanxi)
- iz X6} i 25 #4 ( Bofonis Corium control ) CP - DZYC o £ 24 SRS R FSE 5% ( National Institutes for Food and Drug Control )

2 TEEHER
2.1 ZERETHAR
2.1.1 Bk &

WETR 0B KRR HOUE FRAHBY 25 mg U5 B2 4R 1
g, KT FRE , 73 B B ZE DU rp R A YR 20
mL, B, B AT 1 b 8, FRRRER , PP b ik
RO BT B, BUERIE, RIAS

RWEHR L

2.1.2 (g - Fg s

2.1.2.1 st R Waters atlantis T3(150 mm x
2.1 mm,3 pm) @354, DL G (A) - 0. 1% H R W
(B) i gl A, B BEVEE (0 ~ 90 min,3%A—70%A) ,
PR S WL, i 0. 3 mL - min ™' MM 30 C,
2.1.2.2 @EorERE SR Mm% R R (EST)
IE BRI — S S B o R
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70 000, AGC target 1 x 10°, Maximum IT 100 ms, §
T m/z 90 ~ 1 3505 2 BTl S B0 B 3 HER
17 500, AGC target 1 x 10°, Maximum IT 50 ms, Loop
count 5, JH— 1kl & g 77 ( NCE/stepped ) 30 .40 .60,
Minimum AGC 8 x 10°, B4 IR F 350 C, #§5
55 arb, BB SRR 15 arb, W25 HL & 3.6 kV,
2.1.3 SRS 0 B R AR AL 3 Al it
ki

SR T80 53 % JO i XoF s 2 R Rk Y e 4t BB A s

[ EC953
(Bofonis Corium)

LB

40
304
20
10

12]

-104
220
230 4
40 4
-50 : .
-60 -40 -20

0 20 40
1]
IE B 74552 (postive ion mode)
1 EERFNYERZEY PCA &
Fig.1 PCA plot of Bufonis Venenum and Bofonis Corium

Dt — 2L PR GEUE B TS TR 22 [ 1Y) 22 5 B On, 14
T OPLS - DA BRI (WA 2) o DA i 2R
{& ( projection value of variable importance, VIP) >1 I
AEEE/ A Lp (corr) | > 0.8 Sy 25 PFREAT I 1, IE

W
(Bofonis Corium)

. L LTS
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-2e+006 T . . T ! - :

2et -1.5e+-1e+-500000 0 5000001e+ 1.5e+

006 006 006 006 006
1.000 02%42]

calfo 9 w0
”n

1.155 3%t0[1]

0.8
0.6
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0.2
0
-0.24
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-0.6
-0.8

-1
-03 -0.2

pleorn)[1]

0.2

pll]

A IEEFAET OPLS - DA & (OPLS - DA chart in positive ion mode )

C. IEE T#2CF S - plot B (S - plot chart in positive ion mode )
2

(Bofonis Venenum)

(Bofonis Venenum)

T8 R 2, 8 0 BE T3 R 4R 1 800 5 A SIEVE
2.2 BRAF AT X FF RIHEZRAL 5 15 05 1 S for L
PR B ] U T PR A A B AR I Ok IR X AN B
XFEATH o

BHES A SIMCA 14. 1 (32 - bit) #4347 PCA
1 OPLS — DA, ¥ 545 A1 57 16 A #E Ak ( Pareto scal-
ing) & , KBRS HEE, 15 58] PCA (B 1), Bl HhaT LA
BHIE TR S BRI AELE W Y 4y B
A, I ETRANNE K 76 By AR 225

| EC953
204 (Bofonis Corium)

I s 15k
10 (Bofonis Venenum)
> ®)
-20

40 30 20 -0 0 10 20 30
1]

U5 Fi{(negative ion mode)

2]

BRI AR 27 Ak 22 5 B 1, s TR
PR 30 M 2e 58 1 AR LR 2, Bt — 2RIk
BB T IR R, 4% LR M4 i 8 1 1 57 95 K
B e K ST

W
300000 . (Bofonis Corium)
200 000 8 | RS
= 100000 " (Bofonis Venenum)
£ ]
& oo *
N -100 000 °
= 200000 R
-300 000 °
-400 000

-600 000 -400 000 -200 000 0 200 000 400 000

1,000 01%41]

0.8 4
0.6 4
0.4+
0.24

0 =
-0.2 4
-0.4+
-0.6
-0.8 1

1 .
-03 -0.2

pleorn)[1]

0.2

B. 71 F#2 F OPLS — DA [&( OPLS - DA chart in negative ion mode )
D. B FHERF S - plot B (S - plot chart in negative ion mode)
YERRFNMERZ Y OPLS —-DA #1 S —plot AT ERE (A BREERREREF)

Fig.2 OPLS - DA and S - plot plot of Bufonis Venenum and Bofonis Corium ( red circles represent differential ions)
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R2 REZRBETETEURIEESR

Tab. 2 The special property verification results of candidate differential ions

Wb - N i e i -
(monitoring mode ) (No.) (Bofonis Corium) ( Bufonis Venenum)
1E B T3 (postive ion mode) 1 102. 042 82.919 6 + - +
2 124. 049 2.389 98 + - +
3 137. 056 2.589 66 + - -
4 152. 068 2.389 98 + + -
5 275. 154 2.422 93 + + -
6 303. 254 78.272 1 + + -
7 317. 204 7.758 42 + - +
8 317.204 6.167 53 + - +
9 331.22 11.567 4 + - +
10 332.224 11.224 8 + + -
11 333.226 11.539 5 + + -
12 345.237 15.726 5 + + -
13 377.472 17.988 1 + -
14 385.264 56.198 4 + + -
15 386. 267 56.163 9 + + -
16 438.329 74.353 7 + - +
17 443.273 56.454 9 + - +
18 444.277 56.454 9 + - +
19 445.279 56.454 9 + - +
20 445. 289 44.623 3 + - +
21 446.293 44.507 4 + - +
22 452.356 78.033 2 + -
23 454. 326 71.612 0 + + -
24 464. 347 76. 886 9 + + -
25 496. 375 72.077 8 + - -
26 497.379 72.077 8 + - -
27 506. 345 70. 846 6 + + -
171 B T2 ( negative ion mode) 1 135.02 2.563 38 + + -
2 150. 03 2.379 78 + - -
3 195. 796 2.086 97 + + -
4 197.793 2.086 97 + - -
5 199.79 2.086 97 + - -
6 273.101 3.020 83 + + -
7 311.201 65.036 8 + + -
8 313.416 63.645 1 + -
9 315. 146 8. 560 66 + + -
10 315. 146 7.095 43 + + -
11 317. 19 70. 130 1 + - +
12 319. 205 76.118 9 + + -
13 319. 205 78.212°5 + + -
14 329. 16 11.569 2 + - +
15 330. 364 11.545 0 + - +
16 330. 213 44.465 2 + -
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F2(4)
e ETRe s 1y/min 573 YR
('monitoring mode ) (No. ) ( Bofonis Corium) ( Bufonis Venenum)

17 421. 107 18. 006 8 + + -
18 438. 268 73.439 1 + + -
19 452.247 71.589 5 + - +
20 453.25 71.589 5 + - +
21 464. 282 75.981 8 + + -
22 464. 283 83.972 8 + + -
23 489.214 44.431 3 + - +
24 490. 218 44.423 7 + - +
25 524.299 74.763 5 + - +
26 540. 293 72.003 0 + - +
27 541. 296 72.003 1 + - +
28 568. 322 81.526 6 + + -
29 597. 266 78.8723 + - -
30 614.703 72.081 9 + -

H(note) : +. Kt (detected) ; —. AHiHi (not detected) ; + —. W W {EAK ({5 <20) [ low response value (S/N <20) ]

2.2 ZEREIYEE M

A R P 2 5 B IR ASRE B A TR
FE U], I fo T e R GRE 7 = B DU AR AT B35 oF
B TEWETRFIE Bz SERBRAE b RS H A 0 A 7 53 B e
R, SRR S P AT, e L, RS 7o R Y SR
ST W R BRI T A T O IR SR TR
2.2.1 (a3 - Bk et
2.2.1.1 s KA Waters BEH C,4 (100 mm x
2.1 mm,1.7 um)@ﬁ%*},uaﬂﬁ(A) -10 mmol - L'
CIREVS W (B) Ryt s AH, 6 B2 BE ML (0 ~ 21 min,
30%A—90%A) , ik 0.3 mL « min ™", K3 30 °C,
FERES plL
2.2.1.2 Jik et WRmEgE B IR (ESD) , IR/
T2 RV (MRM) | 15555 HL . 5 500 V/ -4 500 V,
ZALAHRE (TEM) 550 °C, 2546 (GS1) £ 77 345 kPa,
PR (GS2) i1 345 kPa, 5455 & 7 207 kPa,
2.2.2 LJEPERIE

i) Xealibur 45 B 26 22 S 85 1 — 9 i
HARRE 4% 52. 2. 17 TR &R ik . & 591E, IE
BRI 27 Mk 22 R i 1, B 22 DEE L .
W TR rh S8 AT AG: M S0 0e A 22 B K A 3 A ES Y
TEWE K vhoAs H (EL o) 07 (AR, Aor 0 X iR A 2 4
B TENE B2 R i v XA ) AG HY E ME IRAE S e R A
th, How vy AT

BT 1Y 30 Mg+, F 23 DMAEE

BEHETR Y TS R A0 1 22 A A 4 A
TALAENE B rpAG e, AH A (BN, A6 D ME 2 K5 A 3
ANESTTEWE BRE i v X a] Gt TR BE R AR S Ok
oz, ELma R RLAF, 4R AR 2,

TLEERIE R TR T G S AN T i
7N R 08 S L 8T AT O A e AL, TS T
M, 3% 5 TN m/z 4350k 377.5—243.2,172. 1
330.4—170.9,127.0;313. 4—201.2,171. 0;452. 4—
280.2,298.2;614.7 —332.4,281.3, £ F M4 R
WK 3,
2.2.3 it MR

X IR UEIR BRI S A B X AR S 55 AE 3 Fh
ANTa] it i 35 AR B i A, AL 45 Agilent HSS Cq
(100 mm x2. Imm,1. 8 pm) @ %F:, Waters BEH C,g
(100 mm x2. 1 mm,1.7 pm) {43%4:, Thermo BDS C ¢
(100 mm x2. 1 mm,2.2 pum) A%k, 4555 H] 3 M1
g AR T 542, 2. 27 T A A A 56 E LS R, &
WS T R
2.2.4 LMRFRFLE

TRUETIR WS e 1 %) BR 245 4F, 4= AN TR HL IR & 5
FEER“2. 117 TR J5 R4 I, 23 5 A WE R 25 41 Hh &
5% 8% 10% 20% 30% .40% .50% W& i 254 1) 52
G, B (X, % ) ARARhR , B BEE 1 1 R
IO e 8 AT AR B (Y ) S A A, THIR ety
FE, AR 3, MR R R AT
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3.0e6 3e6
377.5—2432 377.5-2432
172.1 172.1
1 0e0-
8527 0-1.2 min 265401 2 min
330.4—170.9 3304—170.9
127.0 127.0
A& 0e04 A A 0e0- -
2 665 1.2-7.2 min 2 6e5 1.2-7.2 min
£z 313.4—-201.2 £z 313.4—-201.2
g l 171.0 8 171.0
£ E
& 0e0+ - s 0e0+ -
= 3e6 1.2-7.2 min = €0 1.2-7.2 min
= 452.4—280.2 = 45242802
1 2082 298.2
0e0+ — 0e0- -
2e5 7.2-15.7 min 614.7—332.4 3e5+ 7.2-15.7 min 614.7—-332.4
l 2813 2813
0e0

0e0

i 3 s 7 9 11 13 15 17 19 21
7/ min 15.7-21 min

U5 7 (Bofonis Corium)
3 ERBTFERULER
Fig. 3 Specificity results of differential ion
x3 EBEFHEMEXR

Tab.3 Linear relationships of ion pair

BTR [ 5 #%
(ion pair)m/z (regression equation ) '
377.5—243.2 Y =209 900X +2 222 0.998 8
330. 4—170.9 Y=24 828X +1 580 0.997 8
313.4—-201.2 Y =153 524X +5 555 0.998 2
452.4—-280.2 Y=1420 504X +22 854 0.998 2
614.7—332.4 Y=7991X +976 0.996 7

2.2.5 R AEE R
FRICT U e X RRZGHF 25 mg, #4262, 1 17 TR Jr ik
il BN 2 P A I AR, 16 2. 2. 17 00 T 4%
SEPERE 6 UC, ABEANBE BT i R 558 v A 128 0 T
A RSD, 4545 25 F- XU T AR ) RSD 34 <5% , 2%
UL 4, FWERER ARG 5 AT

x4 BEEMESMHHARER

Tab.4 Results of precision and repeatability test

BT RSD/%
(ion pair) m/z K535 BE (precision) % Pk (repeatability )
377.5-243.2 2.3 1.3
330. 4—170. 9 2.9 2.9
313.4-201.2 3.0 2.3
452. 4-280. 2 1.3 3.0
614.7—332. 4 4.1 3.2

UM TRXT BR 2461 W Bz %o BR 25 61, P47 7145 6 1y
20% BAUELRIE I, $i6<2. 2. 17 TR 4 RE I 52

RWEHR L

13 5 7 9 11 13 15 17 19 21
7/ min 15.7-21 min

&k (Bofonis Venenum)

AR T AT N 8 g 1) 7 1 104 T BT RSD
) <5% G5 0F 4, FIR T 2 AR T
2.2.6 FpR

LA 7 L F5 TG 1) B8 X m/z 614. 7—281. 3 fEH
R B 47 WA, & 0. 1% WE Bz (SRR R, ik
BTS2k 32 1, O R 0. 1%

2.2.7 LAV

HUETIR W5 et BRZ5 04, Je A Tl LR 75 ), ¢
HR“2. 117 0T Jy vk SR 1, 43 03] 1 45 06 R 24 4 vh %
5% 10% 20% W& K 25 b 189 Z2 90, T LA 45 1 711
FRAEIE TR IE I, il A5 AL ) RSNV W LB HE R ]
WHETN  WETREL BN 45 H A B 1 WA 1 520, 445
W5,

2.2.8 FlERRpE

2020 AR R ( Hr AR RS A E 25 30) pUEs -« 0212 24
A RVER RS SE N, 250 UK R 119 245 18 e 2% ol
WUE A5 3% BRI ; T HMER B DA TER IR
Ty A0 BT g v A B U A R T A 5
“ eI TP R RS AN FEAG IR i AR g
EBN BN 5% o A 30 58 3 BUBR I e 6o 237 A
R (R WEIG: K7 R 41, T A B 2% 40 S A6 B0 T 1k 1 BR
BEIEI, e R B A FRIRA 5% .

F A7 45 W 0 0 5 T Ak 7, S 6 o DA o
it 24 R S F I B R AT I WE B Xt B 24 6 %o B )
JB, DABETRT HE 24 61 Ry 3 5T, il 5548 A 5% W Bz 1 s
BRVETRAE NS O, JRAR O 125 1) 88 7 e R A 7 A
A b 1) 45 B - X e T R34 R 1 2 LU I W ) W T
FROHIOA RS |, Db i fil
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Tab.5 Results of matrix effect examination
5% Y BT W THI AR 10% < B2 T IR AR 20% e BT W THI AR
=
ERR) (peak area at 5% concentration ) (peak area at 10% concentration) (peak area at 20% concentration)
(ion pair)
o SRR ST R SR AR TR SRS R Y
(matrix sample)  (matrix blank sample) (matrix sample) (matrix blank sample) (' matrix sample) (matrix blank sample)
377.5—243.2 12 714 8 530 24 094 17 060 43 122 34 120
330.4—170.9 3 068 1725 4 097 3 451 6 520 6 902
313.4—-201.2 13 924 9179 20 415 18 358 35120 36 716
452. 4—280. 2 89 449 72 517 170 946 145 035 292 050 290 070
614.7—332. 4 1 401 904 1865 1 808 2 542 3616

2.2.9  REARINE SR

IR TR R 25 A4 il Ay 23. 75 g, UE B X HE 2541
Ak 1.25 mg, B [A)— HZE [ RO AP RGO
20 mL, B, AR 1 b, 0%, PR, A b
FECR B BT BB BRI, 9 2 LU

Bl R iy 5 HLEIREE Al , #2272, 1L 17 3073k
il &5 bR S R, 45 2. 2. 17 TR AR b AT, 4
HA 2 HURE i BLYE B2 oy B TR, (H i B
T2 LR e T AR, O AR 3 A o ARG o i 1z
I (3 6) .

F6 HmNELR

Tab. 6 Sample determination results

FE S 2 U4 T X ( peak area)

(sample No. ) m/z377.5—-243.2 m/z 330.4—170.9 m/z 313.4—201.2 m/z452.4—280.2  m/z614.7—-332. 4
CS-YCSC -1 7 571 2 605 12 413 37 490 323
CS-YCSC -2 11 813 2 159 6 547 27 105 906
CS-YCSC -3 / / / / /
CS-YCSC -4 / / / / /
CS-YCSC -5 / / / / /

Z WU IR ( reference solution) 12 714 3 068 13 924 89 449 1401

3 %ig

s Bz Al o 52 2%, SOk RGE 2 N4k A4 100
ZA AL IR TR R IR N EEZS 5 R A i W iR
FRBERE AN TERIRSE L 6 R B kA A
HABRZFR 5k, A58 254 Compound Discov-
ever FR 1 TELAR 2 LA A 6 228 SCERSE 2 7 0 X
X F AR 22 55 851X 1 B3 2R A T S5 AR AN , (L4 AR 4R A
AE R A R . — T L P RS2 PR o A 1Y) o
TR X E AR IR AL B W A SR B A R )
—J7 T, X 25 A WIARA W] e e AR AR 1B 1B AL
GV R ILWE B2 A AR SR A —ER 53 W) Jo R 4 158 L
FH, UAHE B2 4k R Sl AT Ve AR 9 L, I
SEA] DUt SO R S WE A A BT R P A T 0
alifl S S5 S

ARSCR A VUARAT — i rit 2 B B e 0 B8 o i e
ZERIREELT MR & (19 B 5 B, FHAE B AL At R o2
SR FBO A5 B AT 20 S Dk e A 2 A
ZESEE T I A BE B T AR AR bl IR, 0 &
ok i R A ) = T DU R A O o 8 5 o A 2 AR S
PrRf it R A DL AT 5 i S B, 2 R Y 22
SR I TS B iR o IR B SR A LA H
AR 2 A A 08 B A S o i A rp b AR A i1 3 A
BT, HA XX 3 ANER AT, A RE S R UE AR
i 25 57 B 15 I 0 HE RS R A0 R] R, DA T4 5
B A L A (BRI S, O W Bz 1 7 2 R 1 i 41 ]
BRI A o ASSCHR B Y 22 57 1 -0, LA 38 AT
Wi AR R e Z Mk AR EE A R R 2 R
U8 FH TR RN, S W IR DA K 5 A W IR B2

RO S
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