ISSN 1004-4957

' CN 44-1318/TH
R T CODEN: FCEXES

HR 3 1% 10 B ]

T R H

FENXI CESHI XUEBAO
JOURNAL OF INSTRUMENTAL ANALYSIS

=y
iﬂ U[;q‘:.::lz_
"\ _.

XU /JJU}EF Vi)

ISSN 1004-4957

‘ ‘ “Mm:»
49523 |

771004 |||

9




515

1211

1221

1233

1242

1251

1265

1272

1279

1291

1301

1309

1319

1327

1335

EmZENEYREEERNEE
B &
................................................................. F}Eﬁjﬁg’ g{{ E‘leI
e

TS MLas2: )RR A AL BRI e 24 T AL Ab i T 2 U ik
5T

B R, ERR, EEAR, % &K, RE, 21K,
TR T AT T — DU AR AT e L 37 S O 1 e
PR AR 112 Fphaizh
............ & % F gk,

T F AL
i 25 0 8 D%

RAKK, B OB, RHFFE,
BRI, FHA, &Y
AT A I/ 5 R 0 1% — DU AR AT/ v 17 A I i P ik B A e
%EPE@’]'K%NB&%E ............................................. r’g;, ,&’
WNEHR, ENN, % B, HeE, TWE, REY
QuEChERS//H8 i 2880 7 AR €335 — DU AR AFF - & A T IR [ 0 i v i A5 e bk
HYARZGFRRE o oveeeeeee 3635%, A K, AWE, K25, Kk &
ARG - R TR T (R i = b 212 Pl 2558 5
--------------- I, EH%, R, TRk, AXA, F &
BET R o RAOHURE 0 - DU AR AT i HL S BN B i1 20 R0 X A
Eﬁi&ﬁ%%jéﬁ%%t@ﬂzﬁﬁ*ﬁ ........................... gt&% g] ,
w2 4, FER, KPR, A &, K
S HE Y QUECKER S/ 75 280 AH £ 1% — 3 206 S5 R 000 g g 28 P )
SR oo kakEy, FXE, ko 3E, TEAG, A WM, k %
— 3 QuEChERS %5 A5 WU €0 3% — DU AR AT/ vl 37 BN B o2 40 9
TS O A 5 AT A AL e 153 Bl 24 R
WITE, MEA, RLE, AR, B 4%
QuEChERS//#8 15 250U AH £4, 1% — B3 56 it il 2000 g & b 90 Fh R H 24
Yrskeg - Moo, XNEH, LFEK, FEt, ko, B X
BCHE ) QuEChERS/SURH 0,135 — i v 47 AU B I il 12 00 2 A L v i
71*;[31224]5{%577 .......................................... gi"\-*]_?’ )g] %
A= 69 Fol-E5 24 5 B 114 A VR SO A €0 0% - DU AR AT — & A T ) Jo b
TEJERE v cvvvvnsesrssereriiiii FEAR, Euri, A I
7R T 2SR A £ 1% — DU AR AT — & AT N ) S5 3 3 00 5 A v 51 AR
+FFH

............... é_\ %’)in

--------------- BAE, k&, IMEM, BHIEE, & K,
ARG - = T DU AR AT TR 00 a5 v 35 R 23 v

- HRAE, xAHk, Eakck, F &, KB, B e, ki
TR Ve VR 0 1% — 0 AR/ HL A7 I B 35 43 IO i T o Bh R
i 25 Bl AR A

coRkmAe, % B, & 2, X

AP A

$a2E 10
2023 4F 10 H 15 H ik

AT, 1982 4417
HEET: B
Ehbr. B MR

3 I 2
EEE. S ARARR

* 4m: BN

BlEd: EEDT T REE (F5)
MR ik

REIEE: BFHEF

E BRRAEESE RS

ERS—EL RS

CODEN: FCEXES

EITEE: EWNIMATFFELT

REITR: T"RAWAILITR

HRERS: 46-104

TTAL : A 25 )=

Effr: 60. 007/ M

ESNREIT: P EFRE AR S AT

B &ITHS: BM6013
SEZEVFEE: 440000100186

ISSN 1004 -4957
CN44 - 1318/ TH

HEBHA: (OPTNASAR) A
Mtk ST AEZ I 1005-(510070)
FEi&E: 020 -37656606, 87684776

E — mail: fxesxb@china. com

http://www. fxesxb. com

MR ) Mo 55 R ER A R 2 )

RERE: T & HEUE EHEF



* HSCAZ O

W E AT b2 2 1
w W DR RSO T
AR A A T

« ARATS T

* IARAFE RO

o ERHR S SCEE A R Ch R
O HFD

 (p EBLEE S | SCHAR ) SR

(P E B RIEER ) SRR

s CHP LS AR ( SEEERRO) YUSCSR I I

(P EHARIND 42 SOfGRIA R

s (P E B RIS S BRI WioR

* SEE (b2 S (CAUSR

« H B O AR5 ) Wos il

# H AP AR B AR R R
AT

* PR R AV S (i I (AA)
(i) (MBS) RGeHiisr Tl

*faf 22 (CSCHE 5 5 1308522 ) (Scopus )

(k=)

FRNERZZAR
B (LUERERIHR):
PR SKES TR
PREEUN  dniic) ok

* &K KA

BlES: FElDy TTHE
REE(CHS) R ik
& T (UHRENHERF):
OB EAE E#E
ERR EilgpK ABER
FHIAZR - BIA T8 ) A%
XUFEEL e iz
R L= E ILHS®
VFERE  ™55F  REE)
skibess skl akEToR
ZURL B s
ERERC e B X
WRITER FBRIODE  Z2EW
MR OREE Bk
BOE W E RRE
FEI TR A
REHR il ERE
il SR Y O Y NV P
R RS BE OB Bt
Myeong Hee Moon ~ Ozaki Yukihiro

T
ik
X))
RIBHE
R
TR
BN
TEIEE
Wi/ N
e 7
gL
®OH
e
B

H X
1343 B R ACIROR €035 — H IO 2 WA ME PRV G . WA 5 D B 3%
PUER - Kb, ERE, ZHA, A, R OB, ROR
1351 2R rp 21 st B PGUE AR My R TAE ST e T, & A,
HFA, o, WK, RINM, FRRE, KA
1357 A A £ i R A S £ T W A 00— RS I B AR F S f
....................................... gl Zdg ISR, & %
1370 AP IEAE £ i 22 R 2 5% BE GC-MS e 8 PRt Rl 5 A 5 ok e
....................................... FTEAR, HoRAk, = s, x| #
1381 SHTRARARE S i AR ) 204 v 0 B2 T30k
....................................... AL, iR R, & B, L&
1388 WA HEITUHE 5 RIS ST OLB) T B TALAE st L3 AT
R A, B F, RE, B wW, AEE, Kk OR, ¥ %
HAefz &

O BRELEXKFTBABEKET LEFAR

(A AL TR IR AL S B

WESF) (LE1)

O K ERRRAL L = W ZF R REIK Y L

(2021 F B # R T A

ZRHRE) (LE2)

JERE

FREFAR(EH)ARNE(H)
T ERAE A NG ()

P& N AT P A (AR 1)
L2 R G A RG] (FTR)

HATHEASH.

CN 44 — 1318/ TH # 1982 * 1 * A4 * 184 s zh = P = ¥ 60. 00 * 3500 * 20 * 2023 - 10



Journal of Instrumental Analysis
Vol. 42, No. 10
Oct. 15, 2023

Sponsored by China National Analysis Center, Guangzhou
and China Association for Instrumental Analysis
Editor-in-chief: CHEN Xiao-ming
Edited & published by the editorial office of Journal of Instru-
mental Analysis

(E — mail: fxcsxb@ china. com, http: //www. fxcsxb. com)

ERES0E

$ 4T MR A

FENXI CESHI XUEBAO

Special Issue for High Throughput Detection of Food Safety Risk Substances

Contents

- 000000

QuEChERS HRMS Suspect

extraction analysis screening

—
Metabolites D3598
|:> ; @ Parent Bifenazate
’ SMILES o0

\ 4

Biotransformation Identification

299
: 300
3015,

Research on Screening Methods of Pesticides
and Their Transformation Products Based on
Omics, Machine Learning and Biotransfor-

mation Technology

FENG Chao, LU Da-sheng, WANG Guo-quan, XU
Qian, QIU Xin-lei, JIN Yu-e, CHEN Yu-hang

J. Instrum. Anal., 2023, 42(10): 1211 - 1220.
doi: 10.19969/]. fxesxb. 23062702

100 | m/z: 489.2279 07
£ 60 73
= 682
207 ‘ h&% 90 841 8859393 1057 1095
T T T T T — T
50 60 70 80 90 100 110
t/min
1007 1000706 %;100
60- 'g 604 2m146
”E 107280
-, 204 312158 11 ; 20 283.118 74
ot = | 3P s, e
T T T T

100 200 300 400 500 100 200 300 400
mlz

/2

112 Kinds of illegally added chemical compounds

Rapid Screening of 112 Kinds of Illegally
Added Chemical Compounds in Anti-fatigue
Health Food by Ultra-high Performance Liq-
uid Chromatography Quadrupole Electro-
static Field Orbital Trap Mass Spectrometry

HUANG Fang, DENG Xin, ZHANG Qiu-yan,
ZHOU Xi, LIANG Zi-yang, XU Cui-fang, LAI Xiao-
na, LUO Hui-tai, WU Hui-qin

J. Instrum. Anal., 2023, 42(10): 1221 - 1232.
doi: 10.19969/]. fxcsxb. 23070303




e co
TELE ),
9 1 1703,

wme c«a

i
ot

o

Cf

[ERLAREERN
LU L

UPLC-HRMS

Full MS/dd-MS?

Rapid Screening of Chemical Risk Substances
in Honey by Sugar Extraction/Ultra High Per-
formance Liquid Chromatography—Quadru-
pole/Electrostatic Field Orbitrap High Resolu-

tion Mass Spectrometry

GAO Jia, LIU Meng-ying, REN Bei-bei, LU Yang,
CHEN Fu-zun, WANG Li-ying, KANG Wei-jun

J. Instrum. Anal., 2023, 42(10): 1233 —1241.
doi: 10.19969/j. fxcsxb. 23071402

Sample extraction
Supernatant s

i DY

UPLC-QTOF
ee——)

Screening of Pesticides in Fresh Peach by

QuEChERS Combined with Ultra-high Per-
— Fille -
M pniuiler O formance Liquid Chromatography—Quadru-
—. pole-Time of Flight Mass Spectrometry
Purification Self-built pesticides . . L
library screen GUO Qiao-zhen, YANG Yi, LIU Li-ping, CHEN
Shao-zhan, ZHANG Jing
Pyrml‘lznzv.:;nhm Lo eneny 388.106 01
1254 ) ] 390.103 76,
S 130.965 96 159,965 54 37430084 {7 A55.351 46
1004 Fresh peach sample Lo iy 23693903 UL LB
0 50 100 150 200 250 300 350 400 450 500 550
s 754 High energy
h 254 163'0?.! P oaosis2
50 ) 149.047 01 29605932
= 105.067 26 \ 216.00642 & 374318 38 43734093509315 67
. LT W sub M il v
7 0 50 100 150 200 250 ; 300 350 400 450 500 550
N N 12.36 J. Instrum. Anal., 2023, 42(10): 1242 —1250.
3 10 is 20 25 . .
tmin doi: 10.19969/j. fxcsxb. 23070601
Extraction

Intensity/10°

Grinding . then clean-up

Simultaneous Determination of 212 Pesticide
Gas
Spectro-

Residues in Panax Notoginseng by
Chromatography-Tandem Mass

metry

WANG Yi-fan, WU Yi-feng, XU Dun-ming, CHEN
Da-jie, ZHENG Wen-jie, JI Chao

J. Instrum. Anal., 2023, 42(10): 1251 — 1264.
doi: 10.19969/). fxcsxb. 23033101




- 1T -

Analysis of Differential Components of Gan-

Filtrati gingginglan from Different Regions in Tibet

tration

—_— Based on UHPLC-Q/Orbitrap HRMS Tech-
) nology

Extraction

Different regions

DUAN Ting-yin, DAWA Drolma, LAN Jun, LI Xue-

200000 ; . .
et min, ZHANG Meng-jiao, ZHOU Yan, DENG Fang
- + 951 Differential
& & compounds 100+
g w
= = £ 504
=500 000 500 000 = -
1.001 31%41] - e
2 2 0
- t/min
= - 1004
. N 1
— s 2 504
= = 5 s X
Compound ! s e
discoverer 0 10 i 20 30

J. Instrum. Anal., 2023, 42(10): 1265 - 1271.
doi: 10.19969/j. fxcsxb. 23062002

Determination of Acrylamide in Honey Sam-
ples by Modified QuEChERS/Ultra High Per-
formance Liquid Chromatography—Tandem

Mass Spectrometry

ZHANG Lin-yun, JI Wen-liang, SHEN Fei, WANG
Xin-nan, ZHONG Cheng, ZHU Feng

2 2 Aenlamide 2 Acrylamide |
.E*%”(:;lzc;;l)a;;(le E 4{ il 72555 Z”lj m/z)72>27;
I i Y Y ARV R . -
o Time/min ] Vimefmin ] lime/min ;
J. Instrum. Anal., 2023, 42(10): 1272 - 1278.
doi: 10.19969/j. fxesxb. 23060505
JUPI Simultaneous Screening and Analysis of 153
_ .,,?7'. .,’/ \“. Veterinary Drug Residues in Raw Milk by
1% Acetic acid acetonitrile Shake | /' One-step QUEChERS Combined with Liquid
L Extraction Centrifuge / Cleaning Chromatography Quadrupole Electrostatic
2 g of milk material gield Orbital Trap High Resolution Mass
Spectrometry
N, £5
™ f% TONG Kai-xuan, CHANG Qiao-ying, XIE Yu-jie,
1.C=Q Orhitrap/MS &3 WU Xing-qiang, FAN Chun-lin, CHEN Hui
:::
[Hun[m% 12 e
i 16 8 10 12 14 16 18 20 22 24 Concentration

/min

J. Instrum. Anal., 2023, 42(10): 1279 — 1290.
doi: 10.19969/]. fxcsxb. 23062802




Clean-up

Extraction

£ 50+
=

7.5

\UPLC—MS/MS

Determination of 90 Prohibited Drugs Resi-
dues in Poultry Eggs by QuEChERS/Ultra
Performance Liquid Chromatography—Tan-

dem Mass Spectrometry

CHEN Rong, LIU Yu-xing, WANG Ze-lin, LI Shu-
cai, ZHANG Jing, SHAO Bing

J. Instrum. Anal., 2023, 42(10): 1291 — 1300.

\ /min / doi: 10.19969/j. fxesxb. 23070301
Positive 4,4'-DDE
1007 1871 24599957 Determination of 71 Kinds of Pesticide Resi-
dues in Milk by Gas Chromatography-
501
Exactive Orbitrap Mass Spectrometry with
S BT 3179996 Modified QuEChERS Method
GC—Exactive -
S B Y | |
@‘y £ 5] ZHANG Shen-ping, ZHOU Jing
/ 100 1872 27.99651
| Clean-up o
PSA+C,
+MgSO, 0 - s . J. Instrum. Anal., 2023, 42(10): 1301 —1308.
= = doi: 10.19969/]. fxesxb. 23040401
.' '} Rapid Screening of 69 Veterinary Drug Resi-
= dues in Milk by Ultra-high Performance Liq-
Extraction
' < uid Chromatography—Quadrupole—Time-of-
— | @q",&
i . 3 flight Mass Spectrometry
PR
= YAN Zu-hao, LI Xiao-wei, XIA Xi
N
‘0\“&
‘ UPLC-TOF MS
3.0
2.0 \ [
= | Il
= H | )
1.0 ‘ ‘ ﬂ‘\}‘ I
dodlbd LR )
ol—aalUlA | IWUJ@‘A[\N il y :
1.0 3.0 5.0 7.0 9.0 ] [nstrum. Anal s 2023, 42( 10) : 1309 - 1318
t/min

doi: 10.19969/j. fxesxb. 23070302




By
.‘f\q

UPLC-Q-TOF MS
Ultrasonic extraction

Intensity/10°

24

32

| f
' sziﬂ 782%:(;‘ 3335

Ll

G Fsa.zmz \ Determination of 51 Hormones in Milk by Ul-
%’ awnf trahigh Performance Liquid Chromatogra-
= 20 ‘ 364.2179 phy—Quadrupole-Time of Flight Mass Spec-
| | A A
33 364365 366 trometry
B15.2328 DUAN He-jun, ZHANG Jing, SUN Jia-lin, YANG
= Run-hui, SHAO Bing, NIU Yu-min
£ 500 3162363
0 T H T — T T
315 36 317 318
@ Spectrum of sample @ Library spectrum
100 4
069 3152327
09 1230822 295213 'zw 231
S . \ I \
= 97.0 16 21488 29713
50 0830 189.00 23920
~100 31530 J. Instrum. Anal., 2023, 42(10): 1319 — 1326.
100 200 300 . .
\ mlz doi: 10.19969/]. fxcsxb. 23062803
Determination of 35 Pesticide Residues in
9 % Green Tea by Gas Chromatography—Triple
%%Y% Quadrupole Mass Spectrometry
.
S
)
K3

GAO Yao-hua, LIU Meng-lin, LI Lin-jie, SUN Li,
ZHANG Xiao-wen, YAN Bing, ZHANG Hong-wei

35

J. Instrum. Anal. ,
doi:

2023, 42(10):
10.19969/j. fxesxb. 23052903

1327 - 1334.

1009

05

) -
Ethacrynic

Determination of 25 Kinds of Diuretics in
Animal-derived Foods by UPLC-QE-Orbi-
trap HRMS

ZHANG Li-hua, LIU Qi, LI Xing, WANG Yu, LIN
Li, HE Rui-yun, JIANG Jie

J. Instrum. Anal. ,
doi:

2023, 42(10):
10.19969/j. fxcsxb. 23062905

1335 - 1342.




Study on the Method for the Identification of
Sulfanilamide, Quinolone and Tetracycline

in Urine by Ultra-high Performance Liquid

“%cx'\““ Chromatography—Tandem Mass Spectro-
v
Q"a,,\ % metry
) -
"a') “ H ZHANG N i-li
= i an, TANG Zeng-xu, WANG Li-li, SUN
w =
¥ E Kai-qi, ZHAO Rong, FAN Sai
" ﬁz S "] t;‘,’;.i‘;;;vaz#!*";"jfx‘}\
. W " R ¢"] ez | 4 -
8y Pl " T s
' Yot T L T J. Instrum. Anal., 2023, 42(10): 1343 - 1350.
doi: 10.19969/j. fxesxb. 23061602
Simultaneous Determination of 21 Pyrroli-
zidine Alkaloids in Tea
Extraction

WAN Jing-yi, FENG Chao,
Qian, LIN Yuan-jie,

CHEN Yu-hang, XU

LE Sun-yang, LU Da-sheng,

N s QIU Xin-lei
|
%_ 1 | |
£ | Tl < HPLC-MS/MS,
N 11 15 \ | » [ |
23 %190 || 12 16 t \‘
e e W 3
s 8] J. Instrum. Anal., 2023, 42(10): 1351 - 1356.
doi: 10.19969/j. fxesxb. 23062903
Reviews
Research Progress of Detection Techniques of
7.54 Chemically Hazardous Substances in Plant-
derived Foods Based on Chromatography—
Mass Spectrometry
5.0
=
= LI Xiao-hui, LI Jian-hong, WANG Hong-ping, JIN
\ Fen
2.5

-
Ll MM Hm

ql‘.y?w\,‘l‘ -

T T
10.0 15.0

Chromatography—mass spectrometry techniques

= GC-MS/MS =LC-MS/MS =UHPLC-Q-Orbitrap = Other techniques

J. Instrum. Anal., 2023, 42(10): 1357 — 1369.
doi: 10.19969/j. fxcsxb. 23062804




+ VII -

w @

Multi-pesticide
residues in
foods

2 0

Research Progress of High-throughput and
Rapid Detection of Multi-pesticide Residues
in Plant-derived Food Samples Based on GC-
MS

LEI Zi-yi, SU Guang-lin, LI Pao, LIU Yang

J. Instrum. Anal., 2023, 42(10): 1370 - 1380.
doi: 10.19969/j. fxesxb. 23030402

Research Progress of the Application of
Emerging Nanomaterials in Food Non-

targeted Analysis

XU Jin-fan, CHEN Jun-hao, LI Wei, KONG De-ming

J. Instrum. Anal., 2023, 42(10): 1381 — 1387.
doi: 10.19969/j. fxcsxb. 23062908

QUECHERSH4HE I, —ﬁc_ﬁ_ﬁﬁﬂ_\l
. 15 ppm
BUDE | kit |
- | 102minRT) A
§| | st | ROERE | /\
il " | . | LR BRI ]
e @ | R
| | %ﬁ;‘zmu;f» | ORI
| \_ ]
l l —— e e e { A
(T eMERm \ 1A
BigaRA | AEIERE | 4Q
| | ' a
Il A
| RPN
MAFR\ _ 16@33  32e33  eess ) )
DEBUZ+ReLU CIRAIBILE | FHRILE A 1288k 222

TR 2K

|443.232 0
399.170 1 ‘
| — ik

Saffron Quality Analysis Based on High Reso-
lution Mass Spectrometry and Deep Learning
Visual Threshold

SONG Han, FANG Fang, WEI Zhe-wen, YANG Li,

~ GONG Zhi-guo, ZHANG Rong, JIA Wei

/] Instrum. Anal., 2023, 42(10): 1388 — 1394.
doi: 10.19969/j. fxcsxb. 23062909




'-L-ak.)'}:lar.lds g ENLUS E E;EN
NREGSSIRAE

i

Callbratlon standard preparatalon
Volumetric flasks

FREEMEIR

VenusE&; EREERE
_ e — SHBFTIBE, ATIDS, WS
g I T TR
Venus E&%
I\ 5¢ ) )

e WEEEE, EESHRE SR, BRHESHEE ATIREEHIE, S ERIRA

R
e = -

4 R RERRE R R P mm———

RIERERS FTES, BE

B P e T e ——

BES LRSS, REEANEATIES) RERREGRERRS, 20 BEERLE

iR
ThY —5%h

g IN\N= ‘ :

LB EASERAT S
ﬁl&g/ 021-60400583, 60400592 | A& Mit: www. |abhands. com
tﬂgﬂt B MEERI737 S FMEFRSABIES13E | HiF: sales@labhands. com




