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benzophenones in food
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ABSTRACT: Bactericide triclosan and ultraviolet filter benzophenone are typical endocrine disrupting chemicals,
which will enter the human body through the food chain, thus causing adverse effects on human health. In recent
years, the related detection research has gradually increased. This paper reviewed the toxicological data of triclosan
and benzophenones, and summarized the relevant literature on the detection of triclosan and benzophenones in food
from 2015 to 2022, reviewed the research of triclosan and benzophenones in food detection in recent years,
summarized the use of triclosan and benzophenones in food detection research, and compared the research progress at
home and abroad. Combined with the information provided by the National Sharing Platform for Reference
Materials, suggestions are made for the construction of domestic triclosan and benzophenones standard substances to
provide data support for the improvement of the National Standard Substance Resource Base.
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AR A (5 R 0L o X b4 e B ] 5 B g
fl Sy, 2352 E R BN AP RE, BN sE e A R G . A
ZRG ., RIERG, 5IREREAEMBGEGONY, Pk
W, FETKIRE TN TR S50 TR, -5
S ALY/ T T B CRUR =X /Lo 3T NN NP DN N
RS BN R R

VR UEY) T (reference material, RM)J2&: ELA RS 511
R ME R R A T, LR MR TS G I o
AR FRER PR T T T i . AR il ATk b
“HEY, AERENR GRS . PR, WE
Wy 5 A R A A2 43 B A DL ARV E R AR KO, LR
TEAE TR AR P i A A A ) S BT AN P sl 4

B UEFRUHEY) 5 (certified reference material, CRM)J& 45
SR e ARG & AT SO, B AL AT SR P 3R AR 19
LA R B A TR ) — A 5 2 A RRE A P AR HEY)
BT FRE WA UEREY) T 53— SR UERR HEY) TR — 2%
HiLbrHEYI R .

AR X B BRSP4 T A B A
Wik %2, VR N BIA AR R D AR SCLARRIEY)
JOTAE B i e LT P A W) B 4 ARSI 1 1 P 3R R, AR
Fo I R AR EY) i 75 U8 H =2 - &5 (National Sharing Platform
for Reference Materials, CNRM)FI A [E [ 52 411 FLf %
Jifi(China National Knowledge Infrastructure, CNKI) %}
225 30K G| B 51 RGP i (Science Citation Index
Expanded, SCIEVAHE/ZE, XL 8 45(2015—2022)E& fhH
Y PN 3 W5 T B 58 AT RS I PR A, X LAY P 30
TR S G YO0 . AHDCHR HEY) BT 5 TG O
Ml I T SRAEAT T A3 HT A, A7 Bh T 0 LR g
SR TR T G i G, B R R A G B R I A v T
BB AU T D BR ) ST A S R, B v MR PN 43
THRIIAER L, R e PR R AR R B

1 BBIR 5T

EDCs Je—F o EMAL= YT, THASBY N oW
ARG, HFBECHRUN, WS E . EDCs il B 5 N
VPR 038 M P ML E 5 T BE, 2SR R X B ik
MITEH ., =84 R AT 4 ¥ =5 F ¥ (triclocarcan, TCC)Al
FH 3k = 4 4= (methyl-triclosan, MTCS) , 58 #h &k i 57 — < H
T2 4 50 & TSR P9 430 T4, eI AR ™ AR
FIFEIS, TP RN I RGO AR LT . E
VR 2SN 11 SN w2 iR ek e (O R TS A S ¢ e
Wz AR RE . IR AC . Sk A LA AP B

(personal care products, PCPs)% H # 71 2% i AU I 57 | 38
AN BB ] . X & EDCs 76 J8 B FR s o m A2 e, W
TLREIARS, % N 1.0 2 10000 ng/g. Fil4n, & AR5
I rh 2 H A I E] EDCs(RIAAR 50%~100%), (452 A
AR Pl pepst 4,

TR PN A3 TR 7 B F RIS T JCARANTE o AR AR
K SCHERIGE, A ZSHE il LR oy 43I TR R AR R R
UL ER E R T Ao SR P S I e v B
Bz, (HHGIRAZERENG R ESHEM WiT
A A, i e EDCs SRR &, i,
TCS HA FIMEMEMER, 52ILAFE KT 2L sk
s kA e AL, X4 EDCs 76 AR Y B ERIRES |
A G SF Y5 Tt R XU 3Py P Ry I A1 A 8 A

2 ZSRERYIBHRE

21 =SS RYIBRAIMERFIN

TCS. TCC K =5 LM EZ AL =Y MTCS, 45K
W 1 TR JTCS F1 TCC 2T REHTR A, X4 2= FQBA PR |
2% PO A B A 7 LA AP IR K RIERL, I
PRS2 BT AR Bl T AR S A
HE R EEAS AP B S BB AR R IR . S A
PR S Al R R S HE AARTE %K, BTEL TCS 1 TCC
TEI S P ICANARTE . MTCS J& TCS M) 2 b=y, £
S U8 F 92 K A 3 b AR v BRCAE 0 S I AR L, T L
MTCS ZEMEE PR AEm TIHEAREA Y TCS. Bk,
TCS Fl TCC #ZFK A HLF R, XA AR
HIFEFTTT, logKow(F FE-/K L R E0) 7351k 4.9 F1 4.8, 3%
PRIk 27 23 16 %75 Y A SR AR K A R AR D
Hofh T & HFR AR, AT RE I L AR P R R B B e e A2
1 B RCBCEh By UL, T S A it B F A LR

a Cl
RoBSeasael
‘/Oi 1 Cl 6] Cl
C OH Cl H H ‘
TCS TCC MTCS

Bl 1 TCS. TCC il MTCS 44#4
Fig.1 Structural formulas of TCS, TCC and MTCS

AT B 9T 3 B T FE SR B R S U B 2 A R
A TCC A1 TCSPO 22, R, S6F AJmad & i 2
#T TCC, TCS LI MTCS BBt RIZ 20, 25yt
i H TCC., TCS Fl MTCS 9l 38 8 & —Hi kR, e
TR M BEAR HLAE R A 4 &R 2%

22 =ZSHEVMERNEMN

HF TCS #I TCC Y 2, HHA G HA RITFH
PFa e R RE &, A B T ad A 1 R K HER A O 2k



5519 1] FRT, S AR R AE S U 2 R 2 R R R R e 191
AHREFESRSE P, PIREIEFEHE, TCS #1 TCC Af 0 O OH 0
i i 0 20 T T 25 G b e KU, A A K “ O O
5 485 00 P 4300 T BV PR, 2 B FROIR M 2 R S HO OH™" HO OH™OH ™0 OH
HE B 2T BzP-1 BzP-2 BzP-3
o O OH (0]

TCS HA WA THAE S, GEE Z24Em TCS HAg ’)k‘
WS 2 RIS TG Pk . TCS 7 2 VERFSE o R = 2k \ HO O O
B B . KA TCC S5, 2ot A (B by i B 7 ok BzP-8 4HBP

Jro TCC A RETEM I ] P IR AL DK R, 805
BRI 21 P IURE, IR R R A RS2 A R A DK 1Y
BRI, JEPALHT A LA AR | R AR K,
HAr, X+ MTCS M#HEMR g, ARy, 2
#ET MTCS 2 MR 4N A7 15 R A Lo (R 700,
23 ZSEEYRMEXIE

il KRB TCS F1 TCC BG5S AP B A (8
A —ERE R 2 EFX TCS MEEMER T 4™
KRR AE o 2016 4F, SEEE 5250 I E S 5 (Food and Drug
Administration, FDA)RA42% |- AEER AP TCS; 2017 4E 1
H, EX%(European Union, BEU)AE IR 7EIrA AZETIAE ™ i
FATCS; HAMALAZEMMLE TCC FEM B b i i
BELTE, T AEGE B3 28 fheokt & AV FEDRS B Ay At it v SREAS R 2o
0.03%, TCS TE Al i i FE AL 0.01%.

e E AR 3 AARA T ¢ T TCS A1 TCC [ BR il
FARUE o (Aot 2 e AT ) e F B 2% TCC 1
FOAVFE R R BRI 0.20%, TCS FRiffdi Flf Rk i
R 0.30%; GB 14930.1—2015 (il 4 E AR HE Bk
B HHLE A S (E RS VR A BRI HR AR R
F TCS #1 TCC, {78 FEARFLE ) #E T TCS Hl TCC
B R HHR 0.3%F 0.2%, PEEREH &5 THNTEER
o TCS 1 TCC By FR & S5 1L BLKR .

3 ZEHERRYEER

3.1 ZEFFEREYI BRI R A

BzPs #8402k BRI R — B Ak 22 2500 0 B 2% 15 e
FEAFE K H -1 (benzophenone-1, BzP-1), K H[ifl-2
(benzophenone-2, BzP-2), & HIfifl-3 (benzophenone-3,
BzP-3), 7 HI -8 (benzophenone-8, BzP-8)Fil 4-#23 — 7K
FH il (4-hydroxybenzophenone, 4HBP), Z544 E W 2 FrR .
KT RS BT, 85 FIVEAS A 307 i eb iy 7 I 55,
I F T SRR ) o DA 1 G o R A R R A . AE R
R 2 (1 2800 v, BzP-3 (8 F vz, A 5 A =R
RSN BzP-2 £5 4 AT, BzP-1 J& BzP-3 () EE 1L
TR, AR AR S R DR SR R R I R AR R E T
HY T R T LB 1SRG VIR AR sl A R, )2
R FHA S, Oar, TEKEE . TR MK LR A
K. WIBER . B RKBCFILK RS,

B2 5 A L R R A 2

Fig.2 Structure of 5 kinds of common BzPs compounds
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Fig.3 Proportion of triclosan standard substances used in each year
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Fig.4 Proportions of BzPs standard substances used in each year
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Fig.5 Contributions to TCS-based reference standards by suppliers
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