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Application of fluorescence detection in food inspection standards
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ABSTRACT: In recent years, fluorescence detection has aroused more and more interest due to its high
sensitivity, high selectivity, user-friendly and accurate quantification. Accordingly, the number of the standards,
including the GB standards, the NY standards, the SN standards, the Ministry of Agriculture Announcements
and the DB standards were increasing every year, the revisions and the adjustments also became frequent. The
effective food safety standards in China using fluorescence detection, including the fluorescence
spectrophotometry, high-performance liquid chromatography with fluorescence detector, thin-layer
chromatography with fluorescence detector and atomic fluorescence spectrometry were summarized in this
review. The high-performance liquid chromatography with fluorescence detector method, including the
extraction of the target compound, immunoaffinity column cleanup, the excitation wavelength and emission
wavelength of the fluorescence were discussed in detail. In the end, we also discussed the existing problem and

the future trends in this field. This article can provide useful technique support to the relevant researchers in the
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fields of formulating the standards, supporting the methods, developing the new methods and regular food
analytical detection using fluorescence detection.

KEY WORDS: fluorescence; food standards; detection

1 351 & ’
, 1
(1 )
s / bl
) /
/ 3]
, [4-9] A[IO] [11] [12,13]
[14] [15,16]
2] Ry == (s S
: 22 BREE-ALE
) (thin layer chromatography, TLC) ,
@
2 DFRIAFER MG FRAED B A Rf ;@
. @ 5
’ ’ ; @ .
- - 5 ’
21 RADKKEE B78M1 B1I B2 Gl
G2, T-2 (7 e
R1 AR AEZFNRARRSE
Tablel Advantagesand disadvantages of the fluorescence spectrophotometry
1 , ,
1) s 5 ) .
2 s
2) , ; )

3) ; ,




19

F2 HEGIE-RAENRSRRS
Table2 Advantages and disadvantages of the thin-layer chromatography with fluorescence detection

3) ,

23 SUREEIE-RL

231 EHEGHEN

[19]
/ , C18 5
N- : -
; 365 nm, 475 nm;
1 ng/kg [19-21]
[22.23]
, 4-
, DNA
[24]
C18 ,
; 280 nm, 450 nm;
1 ng/kg (4]
[25] [26]

/ , =20 C

, - ; 326
nm, 384 nm; 0.2 mg/kg?”
380 nm, 520 nm; 0.01 mg/kgt®
232 &F AW
T [19]
) ; 271
nm, 572 nm; 4 pg/kg?*0
[19] .
- (propylsulfonic, PRS) R
; 265 nm,
360 nm, 0.5 pg/kgl!
233 AWEHFAN
k] 20 El
Bl B2 Gl G2
,Bl B2
, Ml M2
(6]
360 nm, 420 nm;
, 0.001
ug/ke [6,8.9,32,33]
[34]
) 45%
[35]



20

Be / ,
- , PBS R
- ; 274 nm, 440 nm,
2 uglkg
[36-38] [39,40]
T2 ,
[41] [42] /
s T-2 s s
1- , -
381 nm, 470 nm, 10 pg/kg
[42,44] [45]
A
[46]
(o / ,
s 5 1-
- ; 333 nm, 460 nm,
1 pg/kg
[10,47]
[48]
/ / ,
- , , OPA ,
- ; 335 nm, 440
nm, 0.1 mg/kg™
[49]
/ ) )
/ , OPA
- R 331 nm, 500 nm;
0.03 mg/kg

[50] [51]
0.1mol/L s C18 ,
10 000 R
5 ; 330 nm,
390 nm, 4.8 ng/kg
fiy
fii
[52] [53]
R C18

1% ) - ’

R 385 nm, 505 nm,

50 pug/kg
234 HAbibal
[54]
N 270 nm, 295 nm,
20 pg/kg
[55]
- , 230 nm,
290 nm, 50 mg/kg
[56]

-OPA N 330 nm,

465 nm, 5 ng/kg

3 FEFRNEER RN FERE A

[571



1 R 21

31 SWUYERE-RFRAAEE ; :
8 N s

, P 5
0 C, ’
, , P 5
P >
P 5
P
, 5
[58-60] [61,62] [63] [64]
S0k
32 MKIERE-RTRENIEE 1 . , .
, ,2009, 1(3): 3-7.
Zou XN, Tan H, Li ZB, et al. The status problem and solutions of food
’ O safety supervision in China [J]. Food Eng, 2009, 1(3): 3-7.
’ ' 2] [D].
’ ;@ ,2010.
> Chen GQ. Studies on application of fluorescence spectroscopy in food
5 @ 5 163] safety supervision [D]. Wuxi: Jiangnan Univ, 2010.
, [3] GB/T 25228—2010.
[66] [67] [68] [S].

' GB/T 25228—2010. Inspection of grain and oils—determination of
fumonisins in corn and its products by high liquid chromatography and

33 iﬁ *H @, i%-ﬁ %ﬁ ﬁllf', ﬁllf‘, "L'E 3% fluorometer with immunoaffinity column cleanup [S].

_ [4] DB34/T 813—2008.
’ (S
DB34/T 813—2008. Determination of aflatoxins in feedstuff cleanup by
’ immunoaffinity chromatography and determination by fluorometer [S].
> [5] GB/T 5009.24—2010. Ml BI [S].
) GB/T 5009.24—2010. Determination of aflatoxins M1 and B1 in foods [S].
[69] [6] GB/T 5413.37—2010. Ml [S].
GB/T 5413.37—2010. Determination of aflatoxin M1 in milk and milk
’ products [S].
’ [7] GB/T 8381—2008. Bl [S].
’ GB/T 8381—2008. Determination of aflatoxin B in feedstuff thin layer
P chromatography method [S].
(7o.71) [8] GB/T 5009.23—2006. Bl B2 G2 [sl.
GB/T 5009.23—2006. Determination of aflatoxin BI, B2, G1, G2 in
4 E tzé foods [S].
[9] GB/T 18979—2003. —
[S].
. GB/T 18979—2003. Determination aflatoxins content in food—cleanup
by immunoaffinity chromatography and determination by high-performance
. @ , liquid chromatography and fluorometer [S].
[10] GB/T 25220—2010. A
’ . ® ’ [S].
> P

[11]

GB/T 25220—2010. Inspection of grain and oils—determination of
ochratoxin A in grains by high liquid chromatography and fluorometer [S].
SN/T 0606—1996.

[S].



22

[12]

[13]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

SN/T 0606—1996. Method for the determination of thiabendazole residues
in milk and milk products for export—fluorescence spectrophotometry [S].
GB/T 11902—1989. 23— [S].
GB/T 11902—1989. Water qualiy—determination of selenium—
diamlnonaphthalene fluormoetric method [S].
SN/T 0926—2000. [S].
SN/T 0926—2000. Method for the determination of selenium in tea for
import and export—fluorometry [S].
SN/T 2131.1—2008. 1
[S].
SN/T 2131.1—2008. Determination of DSP in shellfish for import and
export—~Part1: inhibition method of fluorescence phophatase activity [S].
GB/T 5009.86—2003. (
24— )[S].
GB/T 5009.86—2003. Determination of total ascorbic acid in fruits,
vegetables and derived products—flourometric method and colorimetric
method [S].
GB/T 17816—1999. [S].
GB/T 17816—1999. Determination of total ascorbic acid in feeds—
o-phenylenediamine Fluorometry [S].
GB/T 8381.4—2005. T-2 [S].
GB/T 8381.4—2005. Method for determination of T-2 toxin in formula
feed- Thin layer chromatography [S].
GB/T 19540—2008. [S].
GB/T 19540—2008. Determination of zearalenone in feeds [S].
GB/T 29695—2013.
[S].

GB/T 29695—2013. Determination of avermectin and ivermectin residues
in aquatic products by high performance liquid chromatographic method [S].
GB/T 29696—2013.

[S].
GB/T 29696—2013. Determination of avermectin and ivermectin residues
in milk by high performance liquid chromatographic method [S].
GB/T 21321—2007.

— [S].

GB/T 21321—2007. Determination of avermectins and residues in

foodstuffs of animal origin—Immunoaffinity-high performance liquid

chromatography [S].

781 -5-2006.

[S].

Ministry of Agriculture Announcements No. 781-5-2006. Method for
determination of avermectin residues in animal derived food——HPLC
[S].

1025 -5-2008.
- , — [S].

Ministry of Agriculture Announcements No.1025-5-2008. Determination
of avermectin residues in animal derived food ELISA method, HPLC
method and LC—MS—MS method [S].
GB/T 29692—2013.

[S].
GB/T 29692—2013. Determination of quinolones residues in milk by high
performance liquid chromatographic method [S].

DB35/T 898—2009.

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]
[36]

[37]

[38]

[S].
DB35/T 898—2009. Determination of quinolones residues in aquatic
products by high performance liquid chromatographic method [S].

781 -6-2006.

[S].
Ministry of Agriculture Announcements No.781-6-2006. Determination of
quinolones residues in egg by HPLC method [S].
GB/T 20745—2006. - [S].
GB/T 20745—2006. Method for determination of decoquinate residues in
licestork and poultry muscles—LC-fluorescence detection method [S].
DB33/T 691—2008.
[S].

DB33/T 691—2008. Determination of oxytetracycline, tetracycline,
chlortetracycline and doxycycline residues in aquatic product—HPLC

with fluorescence detector [S].

DB35/T 896—2009. T -
[S].
DB35/T 896—2009. Determination of safranine T in food
HPLC-fluorescence method [S].
DB35/T 897—2009. [0} T

[S].

DB35/T 897—2009. Determination of basic orange, auramine o and
safranine T in food [S].
GB/T 20361—2006.

[S].
GB/T 20361—2006. Determination of malachite green and gentian violet
residues in fishery products—high performance liquid chromatographic
with fluorescence detector [S].
GB/T 23212—2008. Bl
M2 — [S].
GB/T 23212—2008. Determination of aflatoxin B1,B2,G1,M1,M2 content

B2 Gl G2 Ml

in milk and milk power—HPLC-fluorescence detection method [S].
GB/T 30955—2014. Bl B2 Gl G2

— [S].
GB/T 30955—2014. Determination of aflatoxin B1, B2, Gl, G2 in
feedstuff by high liquid chromatography with immunoaffinity column
cleanup [S].
SN/T 3868—2014. B1
— [S].
SN/T 3868—2014. Determination of aflatoxin Bl, B2, GI, G2 in

B2 Gl G2

vegetable oil by high liquid chromatography with immunoaffinity column
cleanup [S].
http://baike.baidu.com/view/738264.htm?fr=aladdin
GB/T 5009.209-2008. [S].
GB/T 5009.209-2008. Determination of zearalenone in cereals [S].
GB/T 5009.209-2008.
[S].
GB/T 5009.209-2008. Determination of zearalenone in food—High
performance liquid chromatographic method with immunoaffinity column
clean-up [S].
GB/T 5009.209-2008. -
[S].
GB/T 5009.209-2008. Determination of zearalenone in feed—High



23

[39]

[40]

[41]
[42]

[44]

[45]

[50]
[51]

[52]

[53]

[54]

performance liquid chromatographic method with immunoaffinity column
clean-up [S].
SN/T 1745—2006.
[S].

SN/T 1745—2006. Inspection of zearalenone in soybean, rapeseed/canola
and edible vegetables oils for import and export [S].
SN/T 1772—2006. -

[S].
SN/T 1745—2006. Determination of zearalenone in cereals for import and
export—Immunoaffinity column and liquid chromatographic method [S].

http://baike.baidu.com/view/7828119.htm

GB/T 5009.118-2008. T-2 [S].
GB/T 5009.118-2008. Determination of T2 in cereals [S].
GB/T 23501-2009. T-2

[S].
GB/T 23501-2009. Determination of T2 toxin in food—High performance
liquid chromatographic method with immunoaffinity column clean-up [S].
GB/T 28718-2012. T-2 -
[S].
GB/T 28718-2012. Determination of T2 toxin in feed—High performance
liquid chromatographic method with immunoaffinity column clean-up [S].
SN/T 1771-2006. T-2 -
[S].
SN/T 1771-2006. Determination of T2 toxin in cereals for import and
export—immunoaffinity column and liquid chromatographic method [S].
http://baike.baidu.com/view/698591.htm?fr=aladdin
GB/T 30957—2014. A —
[S].
GB/T 30957—2014. Determination of ochratoxin A in feeds by high
liquid chromatography with immunoaffinity column clean-up [S].
http://baike.baidu.com/view/480836.htm?fr=aladdin
SN/T 2916-2011. -
[S].
SN/T 2916-2011. Determination of citrinin in food for import and
export—Immunoaffinity column clean-up and HPLC method [S].
http://baike.baidu.com/view/725776.htm
GB/T 23215-2008. -
[S].
GB/T 23215-2008. Determination of  paralytic shellfish poison in
shellfish—HPLC-fluorescence detection method[S].
http: //baike.baidu.com/view/1258962. htm? Fromtitle =%E6%B2%B3% E8%
B1%9A%E6%AF%92%E7%B4%A0& fromid=2464501&type=syn
GB/T 23217-2008. - [S].
GB/T 23217-2008. Determination of tetrodotoin in aqutic products—
HPLC-fluorescence detection method [S].
GB/T 18932.13-2003. -
[S].
GB/T 18932.13-2003. Method for determination of phenol residues in
honeys—HPLC-fluorescence detection method [S].
DBS22/002-2013.
- [S].
DBS22/002-2013. Native food safety standard determination of dodecyl

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

benzenesulfonic acid in flour products—HPLC-fluorescence detection
method [S].
SN/T 0122-2011.
- [S].
SN/T 0122-2011. Determination of carbary residues in meat and meat
products for import and export—HPLC-fluorescence detector with post
column derivations [S].
[D].

,2013.
Tan FW. Determination of iodine, chromium in foods and mercury in
antimony ingot by atomic fluorescence spectrometry [D]. Nanning:
Guangxi University, 2013..
DB3301/T 117-2007.

[S].

DB3301/T 117-2007. Native food safe standards determination of organic
and inorganic selenium in rice by atomic fluorescence spectrometry [S].
GB/T 5009.93-2010. [S].
GB/T 5009.93-2010. National food safety standard determination of

selenium in foods [S].

GB/T 21729-2008. [S].

GB/T 21729-2008. Determination of selenium content in tea [S].

GB/T 5009.011-2003. [S].

GB/T 5009.011-2003. Determination of total arsenic and abio-arsenic in
foods [S].

SN/T 1643-2005. - [S].

SN/T 1643-2005. Determinationg of arsenic in seafood for import and
export—hydride generation atomic fluorescence spectrometry [S].
GB/T 500912-2010. [S].
GB/T 500912-2010. National food safety standard determination of lead in
foods [S].
GB/T 5009.137-2003. [S].
GB/T 5009.137-2003. Determination of antimony in foods [S].

[J1. ,2003,
13(5): 540-554.
Yang Y. Application of microwave power in preconditioning of samples [J].
Chin J Health Lab Technol, 2003, 13(5): 540-554.
NY/T 1099-2006. [S].
NY/T 1099-2006. Determination of total arsenic in rice—atomic fluorescence
spectrometry [S].
NY/T 1945-2010. - [S].
NY/T 1945-2010. Determination of selenium in feed—microwave
digestion—atomic fluorescence spectrometry [S].
SN/T 2888-2011.

[S].
SN/T 2888-2011. Food contact materials for export—polymers—
determination of antimony in high density polyethylene—atomic
fluorescence spectrometry [S].
[D]. : ,2012.

Dai L. Speciation analysis of arsenic in foods of animal origin by high

performance liquid chromatography coupled with atomic fluorescence

spectrometry [D]. Tianjin: Tianjin University, 2012.



24 6
[70] SN/T 3034-2011. 1EEE N
- (LC-AFS) [S].

SN/T 3034-2011. Determination of inorganic mercury, methylmercury and o . N

ethlmercury in aquatic for export—liquid chromatogram-atomic # & Bt SRIER ERHR

q LCAFS) method IS AEARMRE BB IR

t t - 1] . O
uorescence spectrometry ( ) method [S] E-mail: ngxu99@163‘c0m

[71] SN/T 3134-2012.

- [S].
SN/T 3134-2012. Determination of thimerosal residues in foodstuffs of
animal origin for export—liquid chromatogram-atomic fluorescence

spectrometry (LC-AFS) method [S].

GTiE%R 4 KR E)

EiRiE, IR, FEMRARAAR
MmELWNSHR.
E-mail: ¢jj0909@163.com



