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AR EA LA FHIORROEBRE T 2 4 RATEMGLS S, Fik H&HE 100 CFTAK
B, RRRZFRERIR, ZALRTANRERITAYMRITA-RBERA >N, &R 2,4-=( =
RLBAL ) FPREZZE THEERRF —RAFT RGN BREAEIMEXEZ, AN 1~100 pg/L,
K R BGE 09994, A HRA 0.2 ng/L, EDKE A 89.0% ~95.2%, RSD1EA 1.80% ~4.70%.,
PELERER T, 30 MR THSAEREL 2 4—ALFEK, HEKREL11~64 pg/L, £
PIAFRT 2, 4-—RATRRAERELE 6.4 ug/L, BEAFAEREZZR (DT 4pg/L) 30
NSty S 55 3] 96.7%, RMERNZEZR T 2,4-—RAFT RS ZRAARRIF, &
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Determination of 2,4-Diaminotoluene in Composite Food Packaging Film Bag by Gas
Chromatography-Mass Spectrometry

CHEN Xu-ming, LI Ting
(Chaozhou Quality and Metrology Supervision Testing Institute, Chaozhou 521011, China)

ABSTRACT: It aims to study the determination of 2,4-diaminotoluene in composite food packaging film bags by gas
chromatography-mass spectrometry (GC-MS), and investigate the concentration of 2,4-diaminotoluene in food packages
in Chaozhou. Samples were immersed with water at 100 °C, then the immersion liquid was extracted with methylbenzene
and derivatized with trifluoro-acetic anhydride. Finally, its derivative was analyzed by GC-MS. There was linear relation
between the peak area of the quantitative ion and the concentration of 2,4-diaminotoluene in range of 1~100 pg/L. The
limit of detection was 0.2 pg/L and the correlation coefficient was up to 0.9994. Recovery was 89.0%~95.2%, RSD was
1.80%~4.70%. The investigation results indicated that 5 of the 30 samples contained 1.1~6.4 pg/L 2,4-diaminotoluene,
and one of them reached 6.4 pg/L, exceeding the standard limit (less than 4 pg/L). The qualified rate of the 30 samples
reached 96.7 %. That indicated the content of 2,4-diaminotoluene in food packaging material was basically good. In con-
clusion, the gas chromatography-mass spectrometry (GC-MS) method is featured by low limit of detection, high recovery
rate, and accurate and reliable results.
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BHE R g — AT REER IR (FE
B R 55 B SR I TDI, CoHN,O, ) PRI piA
ik, A, EN BT BRI Z —. R
KIRFEFIV G KA i 2, 4- @ FER P, 2 2, 4-
TSR R R R | 2 S AR R AR E AR
Ja, BIVHAER, XRER . L%, 5
RO EEERD, AR KR Sk T RE B0 . 2K
FEHR AR SF 2, 4- T F W ORI fa E M, R
AL 2 4- T E RN & Rt A
T HEE, GB 9683—1988 ( EA R fusEae 14
PR ) BILAE T B R 8 R M <0.004 mg/LPY,
F CEam S E . AR A (AR vE S 3E ) e
TSR Sl A R R GRS T e R R i
g5t 0.01 mg/LY,

HATXF 2, 4- SRR ik R84S
AL A AR G- B B R (GC-MS) ™7,
GB/T 5009.119—2003 & 18R H 50 H e de Bz
R W8 | TR B4R K . SRR AN TR
THBR EATA ], A FRIRCREAR . BR7K SH bR
I AT AE RO RAE L HERR T 59 AR ; GC-MS
P HAG AR W ) R s AR R BT E A
e, AT I A SCrh K IR IR &
LA IREAS TR 2, 4- S L H R IR i 7E SR A
B A FH R R AL, B 20 T 5 H = 3 S IR I
AR AL, BURRE AR E T, LM OERERIGH
GC-MS BRI, NEEIGE R . 28070, K
1y 2B 7 R AT AE R BT BRIX 4 AT TR B
it 2, 4- S OR AL ST AL B

1 X

1.1 #FR5NE

kL 2, 4- TR ORAR RS, A,
HAifE>99%; — I OMREF, HEE25>99%; &
M2 M, igal; WL, orbral; SAbe, siral;
AN, BRI 500 /Lo

T A 45 TR - VPRI 2, 4- — 3 2R b o
10 mg, JHW ARG MR R R 100 mg/L, E%&
% 100 mL.

4% . QP2010 Ultra BRI JRHE Y (e &+
HEBETH) , HARBHEATF; N-EVAP-24 #IK
WA, ZEE Organomation A H); XW-80A HUJE A
RA4, FEERKAAFT; DHG-9145A 55X

THeFE, BB TR AR A A,
1.2 LI H*

1) FESAN IR o A S B A S
4%, FMZEMAETE 3 R, BT, % 150 mL Z& 1K
R AR G aRssh, 2 s, U+
((100+£5)C)HfHIE 60 min, HUH A H 2= %5 )5 2818 7K
R BB IRATE I 10 mL 23R T s
. A 3.6 g EALSEN, 2.0 mL S EALBNAW, T
5 mL HORFEEL, FooriilieiR &, # 8 E I o8
2 EEFERLR, A IFEBOR T 10 mL a8,
R EIE T LRFERGR P INA 60 pL =R LR
B IRAIE T 30 CHERS IR 30 min #4714 1k
AhE, R EERE, ARET, HABR LB
EAR 2.0mL, R,

2) Fi MR EBRALEE )y v . IR AR, TR
JE W 10 mL =3 T e AsE h, 5 mL &
PEREL, ARG A, HEE IR AR 2,
R R, TR KRGS 2T, 40T
S A . BUBR HIERIR)G, A&
HEEEZRZE 2.0mL, MIA 5 mL BRERENER, RS
JE R, R,

3) ik, A%k, Elite-5SMS 30 mx0.25
mmx0.25 pm; HERART, PG 50 C, fREE2
min, DA 15 C/min FHEZ 200 C, f£FF 3 min;
PERECREE R 230 °C; Ariteh 5015 #ZANLA
R (4ifE=99.999% ) 5 FiEEH K 1.0 mL/min; #EFEHE
A 1L,

4) FiEAM . fRHIZIER R 280 C; BT
B 230 C; MBS OB T T RED; HE
REIE N 70 eV; WHIIEIRA 3 min; WEl Jy =Rk $E
BT W (STM) 5 e i s g Ay LT 1001
217, 245, 314, DIAHXS 5 3= B e R BT oy L Ry
245 ;R AAHEE (amu)h 50 ~ 450,

2 HR5iTH

21 tREMZSKRHR

WS A3 o 2, 4- 2SS H R AR 2,
FH2EFR B2 100 pg/L B9bRIE TAER W . W 2 mL
FRUE TRV T 10 mL @A, A 60 pL =3
LRI AR EAR E T, ZRORRERZE 2.0 mL,
FH MR OBEZE SRS 50, 20, 10, 1pg/L. b
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FLIE J5 A5 B A etk #228  y=397.12x+947.32,
Horx R 2, 4- BRI R E (ueg/L), vy N
2, 42 ( RO ESE ) W& BT mgms,
R RECN 0.9994, FKHIFE 1 ~100 pg/L JEFEIH,
2,4-7 (=R OBEARIE ) B 2R B 85 1 1) 0 T AR R
RSO R A MR RIRE R R
3 STk IO AR 4 ) Jo e AR SR O v R PR X —
JE, XFE 0.1, 0.2, 0.4 pg/L X 3 MK
JEE AT Fr HE VRS VR P[] — A A A, 25 SR 3R I
TiE kL HBRS 0.2 pg/L.

22 HEMERBEE

B ULER 1—2, RSPk AR iR AE
89.2% ~ 95.2% Z [0, A W T B Ax b % Y
65.2% ~ 69.8%, ULEISCHXT 2, 4- T FEH R AR
v A0 B A R P MO R AT R o AR AR T I 25 (RSD)
TE 1.80% ~ 4.70%=2 8], ERE FDRS % 1 24 575 12
FERER, 2,4- 7 (ZFHOMAERE) HARMEER
TG | e B TG AR A [T s 1] 0
K 1—2,

R®1 2HABAEHLOKEIRER
Tab.1 The results of recovery tests of two pretreatment
methods

B - e TR/ MEH/(ng L [m 5%/ %
JEE AR 35 1 T T B FEEIT SC A AL 3y RN [ A 1 065 0890 s 290
LRI BRI T 1, 20, 50 pg/L iX 3 UK ' ' ' '
e e AT b 6 e A 20 13.656 18.718 68.3 93.6
P R R0 ] — A i AT I, JRXS I 3 AR “ 14005 7620 co8 o5 >
W BE B UE 53 AT 6 YT ATIN A S5 S50 : : : :
Tab.2 The results of precision tests
e FEAS T 5 1 b MR/ (ng L) SEHI(E/ RSD/
(ngL™h 1 2 3 5 6 (ngL™h ’
1 0.986 1.106 0.972 0.995 1.016 1.023 1.016 4.70
20 18.645 19.825 20.748 19.786 20.205 18.896 19.684 4.03
50 48.693 49.358 50.352 49.855 50.873 51.012 50.024 1.80
357 s
30t _
= 25t é 10
X =
= il
h
o #
10/ : ‘ ‘ ‘ ‘ ‘ ‘ :
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5r L M5 [a] fmin
85 90 95 100 105 11.0 115 120

i [&] /min
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JBfr e
b JFikE
B 2,4- SR AT E YR R 1 @ I SO g 1A
Fig.1 Chromatogram and Mass spectrum of derivatives from
2,4-Diaminotoluene with selected ion

Bl 2 kESREN 2,4- T8 LW 2R A

Fig.2 Chromatogram of 2,4-Diaminotoluene added in sample

2.3 KHEBRFTXBERE

KA T TS 7 X 15 L VR 1) A6 B A rh b
B AR R B AU R P, R d i S =R L
PRI K Az O AE R = IR TR , B 2k P R AT A
Agear, BEmiEmEfT R E, Nk, HERKR
TR L 2

SEE FUER T AW SR IE AR BR KL XS
T [R] A v Jo i e JBE IRV 0 0l SR Bk 2 il
TTEARERK , HAR AT SCARIAR BT % o SRR TR
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WRYE BRI ROCR R B o RO L TR B 4RBR K
MEE (ARIEMEHR 0, MAREHR 50 pg/L) 535K
47.620, 38.850 pg/L.

2.4 JEMTEFNHERTTE

MR I P AR e i Ak, LR R TR
AT B = OREF, SRR ARG SEEE R
() = 90 LRI , 45 B AR 2o 0 0T Ik PR S s i 43t
F,OH, WERZRNAAERIRES . RAKR A
PRV N = IR SR, 255 AW 20 WA HLAH
Bt AR I 2 R E T ORI BR 2 4
AR, AL T AR, W TKASIA, [FR
RO 081 i TR Ak 7 YRR 31 Ik — R & IR I 149 7
o AR | BRER A I A (E (AR(E R 0,
JNFR{EH 50 pg/L) 43514 47.620, 41.730 pg/L.

2.5 ftEmlE

2015 4 6—8 A, AWM IT T EAEME
BEMEEAS AR 7 Ml g B P v, R HZ O kT Bl L
T 30 N2 A B AR BREASHE S A T . 45
RBRA 5 ADRERKH 2, 4- T &R, KRRk
JEE 1.1 ~ 6.4 ngL Z 18], 5 16.7%, HAFEM 2, 4-
TAE SRR TR R BN T O A R 0.2 pg/L,
i 83.3%. 30 MM A 29 NFER Y 2, 4- SR
R R 4.0 ngl, 4 GB 9683—
1988 X} 2, 4- S FEH R BR 2K, 5 96.7%;
1 MR 2, 4-ZE AW R EIKREIRE] 6.4
ug/L, HIPRMEREZRE 60%, & 3.3%. Bk
K, U R LB NG 2, 4- 8 PR TR
A EFArER R EZR, HAWRDEER, R
MR X i ZE = 2, 4- T IR AR
RO RIS WAL 2, 4-—E LW R AR R EZ LT 2
AT THI A SE A < FE 285 700 0403 791 2 o 0 3 Y B — 3 )
RIESIR 2B, ASAE =T R BB AS , i [l
(AN 215 Y BE TR TR, -5 350 20 790 v 1 i i SRR
( 5 W S SRR IR SRR ) FE = i T K AR 2,4 —
R IR NIZ A BHE B G B R R 3 3
IKFER B AR, fE— e L8l 2, 4 — &%
ORI AE R, T 2, 4 ZE R RGHE TR, OB,
Wil A s 11 388 G [ K SRR 1 RS ) el T
REH N o ) A A = e R oy L e 4P e 4 1 Ml
B, KRR B BN N ZHEREAE B A B
AR RS A 2 R, TR Sk b 2, 4- L

FRIBIHEE . A EMa 2S4S R 2 4- G I H 2R A0S - Ie F I &2 - 105 -
R E
3 %iE

XS 2, 4- T AFERIOR AR A AL B RE A TRk
B, AR AERCR, THER T K Rad AR
A0, FEA R @35 FOs Bk 2 A R a3
B4R 2, 4- R FEMIRR S BT, THITT
TERBUE S, L 2 IR A m o I B i K
WER AT SE o PR A S5 RO B W S e TR X R
B IEAS T 2, 4- AR HUOR S R I DL
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