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ABSTRACT: Glucocorticoids have anti-inflammatory and anti-allergic effects and are widely used in animal
husbandry. Drug residues can be caused by inappropriate use of glucocorticoids. Meanwhile, glucocorticoids may
also be added into health foods, threatening human health. This paper introduced the glucocorticoids limits in food at
home and abroad and summarized the detection methods of glucocorticoids, including high performance liquid
chromatography, liquid chromatography/mass spectrometry, liquid chromatography-tandem mass spectrometry, high
performance capillary electrophoresis and immunoassay, discussed the advantages and disadvantages of various
methods and their applicability for the detection of glucocorticoids residues, prospected the development trend of the
detection methods for glucocorticoids in food, in order to provide reference for the related research and safety
supervision of glucocorticoids residue detection in food.

KEY WORDS: glucocorticoids; instrumental method; immunoassay method

EEWE: MR H (202102080339) . B KK 2EAE QI QDL I G115 H (202014278008) . T~ - 44 BLH A1 3 i kL 101 9% 4 331
H (pdjh2021b0369)

Fund: Supported by the Guangzhou Science and Technology Plan Project (202102080339), the National Innovation and Entrepreneurship Training
Program of Undergraduates (202014278008), and the Guangdong Science and Technology Innovation Strategy Special Fund Project
(pdjh2021b0369)

EBEEE: XIRUR, L, Sgeil, FZEAR T B2 2k AR . E-mail: liufengyin@gdei.edu.cn

*Corresponding author: LIU Feng-Yin, Master, Engineer, Guangdong University of Education & College of Biology and Food Engineering,
No.351, Xingang Middle Road, Chigang Street, Haizhu District, Guangzhou 510303, China. E-mail: liufengyin@gdei.edu.cn



7542

B dn 2 4 R R I A 4R

12

0 5i

Wz 5 i % (glucocorticoid) & — A B b IR i
FEMG R FHA TR . Pradfle, P s . Bk K s i
4 2 R VE RN, 3 0 T L O LR
R GG | PRI S IR TT o W B3 4 T4
WS IR b 2 R AR SRR A, R Y R IR,
MRTHEL, 2. 205, ZRCERSANIEREL %
FROBE B2 IR AT A O S . HIZERAL . ATRORS . Sk PTRY
(NI J X /) o

150 PR BB R TR R R AR A 3 Fh, H— 2N
TRPERR R o KRN I T R KIRAFAE T sh i IR vk & o,
DR Bz T R me i iR o, (R F s s AR IE R AR K,
HHEAYR . PSRN, # T ERERE .
Haoly . FEEEO 255 N SR 2 AL, 4
SHEHAESYAL . Uiklsy . R, RS E NPk
B, A K E R a2 R BRI R = AL
R SRS T MBI . FRE E R R
R T 2020 4 K A OB 28 4 800 T AR S T ),
HH SCRILE AN AT 7E AR £ St R AR IR I 2y i . (EARTE 4y
TR HACR B, MPURIBIE . PR i)
FROR IS R SRR, T B e R A S R K A,
S5 NI L K I BRI | SUE AR R P
H=IEWEET5 Y . W5 W B T R A I PR A )22 1,

il

HAER 5K b & BB 2 5 &, H AT T K Ak 2
IR MR Y B F LB B AR, AR
1 i JoT I8 3 R R S BRI R B K IR v ) A
PIBETRR, 25 N AAfE Fiety e KUK

ST, [ N AMI 2 1 SR OB B R R
il T MR E AR, BA B A KAl 4l 2! (Food and
Agriculture Organization of the United Nations, FAO)FI{H %
A 24 (World Health Organization, WHO) CX/MRL2-2018
[maximum residue limits (MRLs) and risk management
recommendations (RMRs) for residues of veterinary drugs in
foods L AE L FEKFA Y TSRNG4 6 5, TENLIA
T E A b R ER B IR 433 1.0, 2.0, 1.0 pg/ke,
FEA WA 03 pg/L. FE GB 31650—2019 (il % 4[]
FhME B P 2GR R ) L ZEKFA R U
RO S/ K SR I £ o | S I NI = U7 S A S S N3
FRET I 1.00 2.0, 1.0 pgke, 7EZEU5H0 0.3 pgke; 3
SERGABARAN Y T2 IXT GO0 4 | %, ZTENUA L JIF. B 3h
AP RIS 075, 2.0, 0.75 pgke, TEZETP
0.3 pg/kgo BIUNER (LU fIFRRRERD) A H At il T HC
FREBRE, PR 1, 20

ASCERIR T A A0 TR B B BOR AR I s, A
e 0 A Al 7 % R D0 ke B M B S5 R A B A DU ) 3 P
P, THE TR O B SORR B B AR B A A, DU
AR TAEDF T iS5

*1 BAaRPERREENREER

Table 1 Requirements of glucocorticoids limits in food by European Union

L) Ao % 52 AL R TR B BR i/ (ng/kg)
W/ & 0.75
A4/
HLZEKA JH 2
4 Ll 0.3
FH EE 5 1P TR 4 LB/ W /) 10
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kemi 4 JHrE 10
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Table 2 Requirements of glucocorticoids limits in Japanese food (Portion)
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=25
) i ok 5 HULH B IR IR/ (ng/kg 5% pg/L)
JLPA /i 15 /' 1
i A= i L 3h 4 )
i 2
i FEAKAN X WLPA /R W5 /VF 155 1 N.D.
* 17 0.3
WLA/NE D5 4
q:
e 10
At il A= M FL B WL/ Wi I/ 1
W IeA I
* 1 6
8 LR /AR /I 12
EXIINEN * 15 10

TE: N.DFTRAGRH; *FRARG i SRR —EARUEC TR BT o5k B R AR EBOR T S R ARl 2 i, AASEOSR AR £ o

W AN < — AR, BI 10 pg/kg 5% pg/L).

1 BREUHRERENTE

B SR 4 T AR 7 AT v ROHURE (3 1% L WAH
3 /5% RO WOAR i - AR B BT % (liquid
chromatography-tandem mass spectrometry, LC-MS/MS) . &
ROBEANE WK . SRPBE BT )T 1255
L1 SRRERIEE

BRSO AR (4355 (high performance liquid chromatography,
HPLC)J2& H Hii W R R )32 1 —Fh o g5 e A foR, o Hod
T mdhs . BAREE SR T . HPLC I8 A H
W B S5 I8CER 431 TE PIRE B 0 TE R BN U 28 S S B
S BRI 25 5O FL AR R 5 G g S NS R DA
SR AT ENIOEE N Wil =gy

R DL W 45 U ST T R OB €038 - 5 S0 K 7% (high
performance liquid chromatography-ultraviolet, HPLC-UV)H
TP S AR b 16 Rl R PR IR I E o ATk
TR T W R AR AR ], R P PR Pl 2 ke 7
2t Extend C g (0EHE43, 240 nm P IAGIN, 16 Flohi iz ik
RTE 0.2~25.0 pg/L WIS, KHBRILT 0.02 pg/L, [7]
W T BN 57.2%~83.8%4h, HAFITIITLE 78.5%1U
o TING AU T R RO (- AR A R R
(high performance liquid chromatography-photodiode array,
HPLC-PDA)I E H25 MR £ i 18 Fiop B TR 5%
B, SRR 5~320 mg/L, KRR 2 R
A3 HHETF 0.051, 0.128 mg/L, [FEIRERTE 97.5%~104.2%2
] o R FHIZ I Xy 14 DSERIEAT T, FEX5n] SERE Gk

FHVBAH €35 - DU AR AR AT ] 51575 (liquid chromatography
-quadrupole-time of flight mass spectrometry, LC-Q-TOF)#4 7
THHIE.

HI T 05 B O R R 2R B2 HL o 1 S A A DL vy
FECR ] HPLC B A i, S5 30 [] I 52 4253128 e L 45K,
Sy th BB . e TIN USRS b, IRE MR AL T
fAs 2 Pl B BOR s S, YA A IR
TR JE RN AVE AL T A ) B B I DE OIS, 75 B 48 55 b — it
SRR ZOR AT EVERE B, BRAEECN B B HPLC 7%
A WAL . 5 TR0, [FWORE Bz PR ds e 46
IR B — 5 ) i A BE A4 AL, #MT HPLC 34 Y R il
J2 PR R OR R £ PR R BORCR AR B A AT oK, AT
— IR 5 A 22 2 W R I AT 37 W A PR T A T 4
T, R A A R BE AR A PSR P ROAH €3 - e 0B 5 1 1k
FIHfE.

12 e RSB A

A €8 % /5 3 BX 3% (liquid  chromatography/mass
spectrometry, LC/MS)AVRAH CLi/E b 0 85 R 48, FRIS/E N
Rl 2R 4, B (T 1) R B AN 1 R A S S A S E T
—{k, HETC &R E4e. 259, ESEOEE) iz
I FLS171

HHl, FENANSET LO/MS A0S TR rIGE A
Z o WR RS USOR s AOR AR %/ TS B 2 (high
performance liquid chromatography-mass spectrometry,
HPLC-MS) ] i A6 I <A 2 2l v 11 il B S R A
SR N 0.529~14.580 pg/L, [EIBCE K 90%~110%, ZEi7
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ZEIOTEST T LO/MS SRR IR R 12 FiopE R i L 3
U 2 FD B WA o ST B BRSBTS

MR I I AP AE T IRFE R, 1 Je X PREEVER AR AL B, 2080
TR BEAEEL, % RP-HT-Zorbax SB-CigAL40Hr, 1IE &1
PR, R ER 12 OB R R K BRI T
5 ng/Lo A fl R L FEARIAE Ty — 2 R 4 S ik, HLATAH
[ AOARIE B, 7EIXEI% 5500 B M3 1 s et (] AR ), oA
REAT R0 B, JCTR T T 2 S B M BT o
1.3 RHEGE-BERIEE

LC-MS/MS AL T LC/MS B fEH o £ 1 ik (5
B, LA T A R R A PO A R R o
SRR EYE . BT B MR, e B AT iE
35 22 IR B2 TS0 R AR i

Wl R 5 R AE R R 28R A B b, S T R AEAE TR
Ao FBOHE R T AT 5L R L S,
S LFE S AR B S S S B WAIE R, MR R
BUR, BE R AR PR SR 80K A s K A 00 5 =X, b
B2 TR NS A A TR R PO FRE AR 1031 5
INAE-2-2008 € SHTIRE B L O R B R A 2R G
DB R - FR R SR ), ERR AT TS IR £
Rz R Z AR BRI LC-MS/MS . J% . . FIF
JUE 0 UL 1A 25 3l 0 40 2 FE S T BROK 5, 2R TR AR R,
e ZE A, SR Crs IS0, SMbRidiE i, 8
Tl oA Bz T R R HBR N 0.5~4 pg/ke, TN AR AE
50%~120%Z [ o 8 Flvhl Kz B R R A RS B, WIS at
[l . SANG Z27R Rl K i =X, 7 T4 IUA
AT bl B T 2 5% B AN ) LC-MS/MS 35, 6 Bl iz
T 2 AE L PR R () 4 R 51 0.2~0.5 pglkg NI
0.6~1.0 pg/kg.

JANG 2SR K ik, #or TS 6 Rz
5 e 2R B R A I 1 YA T - E R RS A . K B R
0.09~0.17 ng/kg, PILHTLHEY 55.7%~69.8%. GOYON
SEBUR ] LC-MS/MS [l 37 28 i B0 00 2 B - o 347 48 2 17
W12 B RAR S B R (4 PR L 4 PSR . 2 Fh
ZHRR 2 FIBE R )Y A SRR K. AR
- 7 A T e T /Y R R R T K A, P VT R 1,
25 3% 22 5 AR ZE R ek, TR 28 bR ik o, AT i
AL AT RS ) BERIN 10 ng/kg, 7€ 103 AR GIRE
H P2 5 B R AR BN 112 235 ng/kg. HIMEA %204 57
TR 18 OB B T I 3 Ak R ARSI A v AR AH 8 - e
BE 5t 1% ¥ (high performance liquid chromatography-tandem

mass spectrometry, HPLC-MS/MS), £ HBE A 0.1~0.3 pg/kg,

IR 73.7%~98.6% IZMTFEA L JEEN W Hh 00l B
BRI AZE S AR A7 AE, RIEAT A DL K R Ab B, 52
Ciallll )L AN L N SR I S R VLR A0 €

S4BT EIRSG, WMEERMERLSS, 55 L,
5 R Y AT A A B A RO B R, R R I
19T BEF I IR, (R IEASRE U] 1 75 7 A8 52 B A R
o 7 e 8 A

HATC OB R e T | I8 2 Witk & i il iz
FTIER AR FR AT, FF S TTAL A PRI AW K BK A
B, FKIE GB/T 22957—2008 (i JIkfa | 8 £ )7 o568 rp JU Rl
Wl Bz R Ak B S ) RLE T KA | 8 R il
O Flvipl B B AR A SE 9 LC-MS/MSS ¥:. ME T 2R
ORI, REAC WEAHAE O ek, KPR 0.2~1.0 pg/kg.
2 Y 2 PO S TR SRR € 3 - DU AT/ L S 0 T
43 P¥ JT 3% 3% (ultra performance liquid chromatography

quadrupole/electrostatic field orbitrap high resolution mass
spectrometry, UPLC-Q/Orbirap MS)fi & B H 14 Floi iz
B R M sk, KRN 1.3~6.0 pgkg, [ E N
76.9%~103.3%. B4 25 4 QUEChERS RifARFIEL A, 7
N T TR AG d E rh 41 vl R TR R AR R R e RO
(o3 FR K BT 24 (ultra performance liquid chromatography-
tandem mass spectrometry, UPLC-MS/MS), & & K& K
0.55~5.02 pgrkg, BENECEN 83.9%~111.2%,

thZh | PR ARt ASh P ERDRL AR R SR
FHHMEYER N, B S MIE R e
K] UPLC-MS/MS 55%0f H G2 K AR B it v 38 Fifvifl B o
BT T e RIE 40T, I T SEBRAE Al A
IR RN 0.3~1.6 pg/L, ENEZN 80.9%~119.4%,
B W AR AP L B ) QUECKERS #F bl T AR BE 7 3, 57
TR G - i A3 R AT N ) SBT3 [ 67 2R R R
ALt 86 R BUM R & i IZPR T HA 2 HEA
TEOREE L FORUR S, SCEE T 12 4IRS R A 7
W B BOOR I R s, TR SR b, JES T 86 Rk K
O 3R 1) — SFORG 1 0 e 5 R e B T LB
ST I B v e BRIV AT S RSOME B ST IR 114 v 7 A R
TIE, 2 T A E 1 A ) B D00 5 4 e B R R e e 2 1 U
oo WREEPIRH LC-MS/MS Bl E A P12 ek (a5
10 FiOBE R B R AN 41 PRk, Eaih
0.123~2.72 pg/kg, BHENSCE K 70.3%~118.1%,
1.4 SHEMERIKE

=% B 4% B UK B (high performance capillary
electrophoresis, HPCE) & LA B AN 1E b 43 25018, =R
TN IR T, AR A 2 A3 B ) 25 e SE A B Y —
Py ES M H AR DY, HPCE HAT (AR RT3 AR . 4>
BB R AMRESEOL A, E A I R RO 2%, R R
Tl 2 SEBR AN TR 5K

R A POURe P e o v, 3 B A0 A € 3 T 5t R A
TR, A6 H BS54 2.0, 5.0 pg/mL. VLR K210
SR TR B KRR AN, 456
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SR AR R, $E T HPCE WP HE Rz B 2 i 46 I
FRAERELT Wi S ORI R B AN L B T I
R ERE, Xk 8RS B RG: H BR PR S R A0 A R Tk R
2.7 mg/L MR 20 pg/L; R0y S5 B KRR ERE
AR HTIEAELR B R, # T ERE R
T E A S 4 FOBE R R, W RO
853~933 1%, Kt PR~ 4~8 pg/L.

1.5 RESWE

BT HUR-PUARRE SR Sz AT R, Hoa R
o RESEPESR R DR AN AT S B e O A I
HETC 2N FARE2) . AR MRS/ N
PEVS YR, B A W TR T AR
PEUN S AW 7 T R S A I A TR S 2 R
#:(enzyme-linked immune sorbent assay, ELISA)**#71 4z
J2 7 v M8(colloidal gold immune chromate graphic assay,
GICA). HEGyzAG I ik V%

HE T W R O R W B T I, B HLOGEE Y AP
BROREE X LA R A, BT SIS MR B, e LA Rk
ok, B R CHRGE K 2 B R B E 1Y 17 B EE]
HE RIS, FBRFIBRIF S0 T R I A 0 R ik
PERPEHUR . WRRILEELO T BB N AT AR, AT
ST A BT 5 A LB I 5 2R LRI O S R,
TE/INERAIEE L Z4SSIRHLR, ARAS T AT LARIR 12 4% e
RN BRI, BAT R R, T ixbuik, &
SE T MR ELISA ik, SURmaiii=X T, 12 Fiobi i
ZIL IR 0.19~79.29 pg/L; 2= 15FE 5 s [l i 2
TE 77.5%~111.3%2 8], FREEL 5 7 2 218 00
SRR, #r TH ELISA K7 vk, & HikR
0.53 pg/Lo LIS AR PRV Sy il 266 o 0 oo T i 3
N 75%~90%; A [ XN WA il 2 A5 2 A AR A B
ALLIRERL, X 6 LIS LR SR AT R, R & B4 FH
PR BAYE, E81H 5 HPLC-MS ¥E AR & T 38%.
R O TR A A b BEOR WA S R 2 B PLIR, AR
T ECRBREr, B T ARSI vk o AR TFAL SRR
354 ELISA ik, Wb ZEKMAMH: 1 BRE 2.66 ng/L K
fRZE 0.32 ng/L, RPUERES T 7.3 f5, skitH%"RAHL
IR R CYUORTERE A RET, 5 3 P B
TEEPLIR, DR T —Fh e 2 M RS, X 28 Fivki Rz
B BRI BR A 0.005~1.5 pg/L, el b ZE KA H
PR ARG AG IR 19 0.3 pg/L 3253 0.01 pg/L. [AlIF R
TR ASRE SL AT AL PRTC T e 4 20 R, Bh A SR O 5 i
O BRI, LB SRR S A AT B A AR, ARk T
SO R] . 2 TR EAR R R AR, U HE T
I 2 I PO A

2 THEARE

AR SCE AR T ARSI 2 IR 1 e AR ik
VROMR C i TR I R L VRO (S - FR IR L R AR AN
BHIKIE . RIESHT IR S ROk, BER O s A HA
S PSR A RE R 2T O A R I T SR, A A R Y
. AR R T ik AR B A TR B AR
i RAEE R, REW L AR AR S IR £ S R R TR
PR IR AR R, HE B gRA R B W R T 3R 2%
295y T IR ZE A AL 5, A PR Syl 2 b s i)
ZFPHE R R, YRRINRE S T AEE 2 R AR, TC
FE LB BRI R ST R A S S L L, B A — R
i - B T I KA s L i A . HPLC F1 HPCE 3L it
FHBI AL BS B AAAS T LC-MS/MS ¥, 8 NIE T, #HAEH
Xif fR1 5L, RELEA BR e B 45 B Hh GBS ) S B A 2 1, (1
WAFE RIE AL, AT RS Z 3 i TP B,
AR — Dt it rPolH R S 2% ke R A DU ) 8 R BT
%, TN ERERT T THE . LC-MS/MS AU R
T JUAE & 8 HE B0 DU ARFT A3 5066 A 7 BSF I o 3% A0 D0 A AT/ R
YruE Bk o B TR, HoA mE .
kR . R A BUE ST, HPULETRE iR, BA
oA W B P R i SR A R T g T LASE BRI hR o A KR Ak
A0 e O A R UE BT, (ELDRCR B ks B, HELL
KA K, 38 F T Ry —Fp e Jy i, X i I s 2400 0
HH (4 T RESK BB B T8 3R A T B S A TR IEAG I . TR,
1 OB R TR B AR RGN, A T N B4 A S
A R DTSRG IS R ik

Wi R R R — PSR 86 FhIKE KI E F ik .
TR A WA R, DABEAS I Ol A B33 1 46 24 S 1k
WEWEAE, ORBRAGIN )7 i e 2 26 ) T RE 22 MM B ST IR
[ ISP R T R 1 o a5 A 2L, e b & 12 1A B IR
Oy SERGR, T AL HE 22 41 2 ) S A6 1A% (it ZE DK A RS A
KA LA B AT A 0 b S K A6 il TR TG R 35t K A8 i PR 1),
P2 ) SRR Z IR S50 25 DS, RS B /5, X
XFHGEME AR TPk . B R R
SERAR I, Al T R B SR (S T T BE, R A
G2 T AR W] 23R4 G — S IR AR, JSr i
TG SR I J , Hids — el AR, [T
FEZ I R R AT . T 21 IR T
SE T A RS R A AR 3 P00 MS B MS/MS
R 2R e TETE X HIN LXK 43, 330k B SR A (i 2R Ge Xt sk
PRSE A0 i, R S BGE£ h vh  A 22 1) S A A ey TR I 1 I
BRI T MR AR . HA 2 AR R HLEI A PFP
ERERE, XSS A YA A AR, B PR aERO
B HEZRAEIOR ] PFP kL, 8 il O AR i i Ak A €253
B, P T AR 2 dH A 1 SR R L Ay e
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