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Status of detection methods of residual solvent in food and food packaging
material
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ABSTRACT: Residual solvents in food are derived from the manufacturing process or food packaging materials,
which are potentially harmful to human health. The determination of residual solvents in food is of great importance
to ensure food safety. In this paper, the limitation, existing standards and technical specifications for the detection of
residual solvents in food and food packaging material were discussed. As the limitations of current national standards
for the detection of residual solvents in food and food packaging material were lack in detail, it was recommended
that the residual solvents should be refined and the reasonable limitation should be set up. This paper also reviewed
the detection methods of residual solvents in food and food packaging material which had been reported in literatures
in recent years. Gas chromatography was the most commonly used method in the determination of residual solvents.
It had the advantages of good specificity, repeatability and sensitivity. The existing problems were pointed out and the
future development direction were suggested, which would provide theoretical basis and references for establishing
further simultaneous determination of multi-residual solvent in food and food packaging materials.
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W A2 A R R B R 100 me/ke, BRI ZBs. ZIRS Wl Tl &EE MR EEZR
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Tablel Limited standards of residual solvent in edible vegetable oils (mg/kg)

L

e JE3 BHTY
fERLE —% =% =4 IS
A 100 N TR N TR AT <50 <50
K2 100 N TR N TR AT <50 <50
S 100 N TR N TR N TR <50 <50
ZEAEHEH 100 AAFH AR AAFH <50 <50
T 100 N TR N TR NG <50 <50
KA 100 N TR N TR N TR <50 <50
Liip =t 100 N TR N TR N TR <50 /
Z IR 100 N TR <50 <50 / /
YA - AR / / / /
T SR T 100 AR / / / /

T R F AR I 7% B RS AE/N T 10 mg/kg B, WA KA s </ BN TCIZ T S MRS R A SR e P R AR T
FIFE AT 0.1 mg/kg, FTA RILIA I 5R B SRS 0.2 me/kg.
F2 REAOEMBRERATIREHNRERE
Table2 Limited standards of residual solvent in food packaging material

PR UER R e stz

il

GB/T 10004-2008" AR A IR S8 IEFIR R R <5.0 mg/m?, K IRISIE AR
BE AR, 4% H R FFR BB/ T 0.01 mg/m? FLAKEH)
GB/T 18192.2008 AT CHAEARELES BB R <10 mg/m’
oy HAFL B <2 mg/m?
GB/T 1870620081 WARE R AR A AR AR <10 mg/m’
g RAFR R <2 mg/m®
RS . R TESRM AV R A, TH S4B RINERERRER<10 mgm’,
CiEceil e 251 HA 2R R F R R <2 mg/m?
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Table3 Methods for the determination of residual solvent in food and food packaging material standards
(iR aeR ezt BR W5E vk ioalllEr WX 4 & G R
GB/T 5009.37-2003%"  0.10 mg/kg s SA @IS QGBI NSEHR I
GB/T 5009.117-2003"% X ; L g =
(2017-6-23 f55) / D SAHERL  SUUAE TR 7SS M
GB 5009.262-2016™  AH#yi 2 mg/kg i K o A I e BRI, i
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A FIEE R L2
GB/T 10004-2008 / Tz SAREIED: S EETFIRINE:  AErmSE bR AR 5B E &
JE, 4%
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[Tt NS et A
HAt A% R
DL VLR O &
. T A i L
23200281 . TSGR G 2- Lo 16 Fiele
SN/T 0801.23-2002 0.1 mg/kg s SARESRE AUMER RIS 2-HEET BedE 16 Pk R
SRS
JIRBE ARG . EE. LB, T, 2
pozp S L
SN/T 3180-2012 / Tz =R Tk %%ﬁ&ﬁ%%\ﬁF@@$\¥ﬁ\$%\aﬁ;i;i§$6ﬂm
PR T Rl
WokE. W, 2’
s, ZERSPIMG . TR
FNBE. ZRRNER. T
ST, 25T & F 5 i
i, 2-THE. ZER T RN RN, A " . ) A 2T 2 2
T 4068-20145 s AR iRl R T8 18 FIAH
SN/T 4068-20 001 gD, G SAHEREE BT FiR 2 T4 18 FsHH B 18 i

ZFE, IENEE, IETEE,
STk LR T Tk
Tt TTE 0.02 mg/dm?; FA
0.005 mg/dm’

VR P BRI E
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FE WS, AR NS, s = BRI T A 7k
T SR AR I R G U )3 390 91 BRI i e S R,
BT DA R 5 o AESEBR TAE P 7R B AR RS
W73 B SERt_E 85 TAE AP a HLARAE B, X630 446 £ 44
HATEER A
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A TSR A Bk B A R 0 R ARSI vk o H RTRR
BA 7 500 43 B 19 B AL BE B R = BEOH T ZS 3 #F (headspace,
HS). [E A ZEEE AR ((solid-phase microextraction, SPME)
AT £ B AR (purse and trap, P&T). 1 —Fl4Rm<,
IEEREAR, Tz ARG T E R R e Rk

B BRI A B AL BRI | LRk . MG R
TR R AR R SR TS AR GRS TR G A b i 7
FIBRE, bR T 2R ETAE PR, AT T 2 AR
KRS, A28 A R BRI o AR A IR AR 2 — b e
PRI AR AT AL BEEOR, B AR W AR T — 1K, T
FER MR R Y BT, 5B SR AR A IO 1, B
AERAER )AL FEA /N TR AR, IR S I A
WA B I L VR R s [T (A R AL S i e SR A
W BEE R A AR B b, SRS B S W AR i, R A
AT AL SECE LTS HERE A 2 . AR B A A
B F 5 5 (gas chromatography-flame ionization detector,
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GC-FID)/Z 5 R B B 1R 28 1, 0 07 %o 4 U 4G &5 SR B
ARMELS H 15 2 BRI S o GC-MS BRI 5 48 & A
ML B M . e S 008, SRR T3
i (selected ion monitoring, SIM)A] FRALE &= T4, 2
iR L ARG R B . R 4 52 T RATZ . BRI
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P 0T £ b R iy L BB AR P 5 5 7k B A 00 A AR A
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3 % ELAAC ) 5% B I 7R B S PR B, DR B 3t 0 A
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T2 SR 5 VR0 1 TR R A DL RGN, 5% B
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FABE | PR R PR SN - BOEER H AR
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AL P T AR, 705 KL A 570 5 B 937 42 AT D L A,
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D i G B L e 220 P V5 Pl PRSI0 1 32 F s A i
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ARFNER FH R BRRS, [ 22 Rk B 1 700 A T b S 431
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F4 SHBEZRNNERAEREMEEMB PSS HERERTNEA

Table4 Application of GC in simultaneous deter mination of residual solventsin food and food packaging material

BT Vs R B B i BIARH )y 2 S AT A 77 7 S5 30k
%@i%fﬂﬁ%&&@ M Tias RTX-wax HS-GC-FID [54]
Vancatisill BN Tizs HP-5 HS-GC-FID [55]
NEERE FEIER) BRI Tjizs Rtx-5 HS-GC-MS [56]
9 Ff HLIA JETRy) i Tizs HP-5MS HS-GC-MS [57]
11 F L JiEEHh 7 Tizs DB-FFAP HS-GC-MS [58]
57 FhA HLE T L Tjizs DB-624 HS-GC-MS [59]
17 FiB HLIE 7] il AR s Tizs HP-INNOWAX HS-GC-FID [60]
20 FE HLE I AL RELR Tizs Supelco VOCOL HS-GC-MS [61]
16 Fi LIz 5 B Tizs Agilent 19091N-136  HS-GC-MS [62]
8 P ML 7 §E§§:¢%ﬁﬂ@‘ﬁ@ Tizs Elite-VOC HS-GC-MS [63]
21 FE HLE AR R Tizs HP-5 HS-GC-FID [64]
17 FpE ML 71 B AR R R A Tizs DB-FFAP HS-GC-FID [65]
12 A HLEE 5 HHE RN Thizs HP-INNOWAX HS-GC-FID [66]
15 Bl LI b bR Eﬁgﬁm’ﬁ DB-624 SPME-GC-FID [67]
15 Fpg HLIE 71 B E AT Tizs DB-624 HS-GC-FID [68]
31 FpAE HLE 7 B b R L/ EREE HP-VOC P&T-GC-MS [69]
13 Fi LIS 71 AL kL G A% Tizs DB-FFAP HS-GC-FID [70]
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