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Technical evaluation of the rapid detection of diazepam in the
aquatic products
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(Center for Quality and Safety of Agricultural Products of Beijing, Beijing 100053, China)

ABSTRACT: Objective To evaluate the diazepam rapid detection products of 5 manufacturers with high
recognition in Beijing. Methods In this study, common carp, grass carp and crucian carp were used as the substrate
for technical evaluation from the aspects of sensitivity, HOOK effect, specificity, accuracy and ease of operation, €etc.
The evaluation results were referred to the Notice on the field verification of rapid detection products for drug
residues in aquatic products in 2023 issued by the Chinese Academy of Fishery Sciences. Results The limits of
detection for sensitivity of company I-V were 92.2%, 88.9%, 100.0%, 65.6% and 33.3%, respectively. Company II
HOOK effect false negative 10%; HOOK effect did not appear in the other 4 companies. The cross-reaction rate of
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company III to the residues of 4 kinds of common veterinary drugs was as high as 60% to 90%, the cross-reaction rate

of company II to enrofloxacin was 10%, the cross-reaction rate of company V to enrofloxacin and oxytetracycline

were 10.0% and 20.0%. The other 2 companies did not have cross-reaction. The overall accuracy of all samples

ranged from 79.2% to 96.9%. Company I had the highest overall accuracy (96.9%) and company V had the lowest

accuracy (79.2%). The average test time of 24 samples is between 57 and 82 min, which meet the requirements of

rapid detection technology. The rapid detection of diazepam in aquatic products of company I was qualified. The

evaluation of company II-V was not qualified. At present, the performance of diazepam rapid detection products in

aquatic products sold in Beijing was still a certain gap with the national legal confirmation method, which needed to

be further improved. Conclusion This study is expected to provide reference for the purchase and application of

grassroots supervision staff, and promote the application of rapid detection technology in the supervision of aquatic

product quality and safety.

KEY WORDS: aquatic products, diazepam, rapid detection products, technical evaluation

0 31 5

AR, FREZFNIRAK K™ S R P PR B AR
N, PGP R T ERR 2, H AT E R Rk R
FEFRE 2 . R 2R ) A OHE, K-SR
Hli FIZ 25 T U ZE . GB 31650—2019 (Erihddi 4
FARE B TP AR IR ) hRLE, HPEPEASLES)
YItEE R TR . 2022 4F 11 7 15 HAAAT R H Y i
PR TR K7 FEAZHAY20224F 1, 25) &
FRPRHIEAN ) HTHE T MG P55 3 & P 2 A rh R R
BAHLER TR 84, 12K IRt AR AN

K i F G e 5 A R ARG T S DR €6 T L TR
AR - B LSS RN 3, R WA I R
MURRATEY SN/T 3235—2012 (H E s £ b 22854
FZ55% BRIy i AR G- B - i i ) EmE— ]
FHTF 7K™ it v it 8 2t (R s U v, (FLJE: R i B S A DU
ZRMUAR A . TS . R DR SR R R B, PR
A I AR A K P o 2 A B R s ANt & i S s A
EAGHAEM I EE TR, o, Rk 4 5 E ik
VEAE R R TR i, BiA Ry H AR EL I A (B A R SR v )
AP AN AR AT A ER AR B . AGIIAARIG . X5
VEN I AR BERAREE 5, 38 B2 RN, [
FHGWEAE SRR T KI202105 K77 5P papEak ea m b
RTINS AN ), BE T DR Ry ik A DB A
FR o HE HRA K b A I 0 R A TR,
I B A BOA . R R S R PR
ZERER, BB F— ) FASRIHLR B8 7= b (o PR AR R
B, K, AWEXT T bR PSRRI S TR AR TR

AU SEH T EZ MM EHART 2017 4
3HEAT CER PRSI AN AR ), BUE TR
S0y R = N O s BN A e S . a1 - W A
WEE R BRSNS, BRI RS . FER
P BBAMERAB AT . 55 HOrE—SeE a2, [H

WBZE TP . WL . BRI 28 2 i e i PR
= A PEI B ARRTE . AL AP A B2 B 58 e 6 T I
2023 AFEBEIK) il R 25 ) B RSN 7 i B 6 I A
AR, ST K™ il P DR R I 7 i ) BRI 7
IR ORBRGE LAERA | Bf e R SR, R
FEARZKN (HOOK ZUNE) . Hpseedh . ERidE . SRAEfR VS Ty
TS T AR RS 1 5 i b A M PGP RSN ™
BEATPFHr . DAL WA TR N G K 1 Pl e R
R B S, HERE PRSI BORTE K™ i B 22 42
BRI .

1 #MR5H%

L1 5

fiffh | Fifa | i A3 (IS B ERE B bR T A
T2 A VU 8 YRR €8 % - £ I B 0 A DU A DA 5 O
Wi A P P O R R T AR B 2 Al
L8R 3 - ER IR T AR I A TA S ) B PR & e | T
i B TR IR A Sk I A I b PG PR AR VR, IR
TROAH €233 - R I T3S vk B AL A AR A I A A, 38 )M AR
PEFF& CNAS-GL003: 2018 { g JJ B Af i 3 A M AR
PEVEN R RS ) BEK, PR R PGE AN S S AR
A PRSI 7= it b PG PR AE i (B AR ER T P o) o
1.2 UFE5E%

ME204E J1 53 Z— W RV [FFE 8 -400 2 (L) A
FRZyH]]; LEPARD ZH e IRz . XIR 628 Hid U
OHLFEER C R B (h E A R ] ), N-EVAP112 (W AY
(3% [# Organomation 23 ); XEVO TQ-XS i AH {15 - i ik Ik
FLCEEE Waters 23 F) .

1.3 LWL

1.3.1 R#BJEE
ST FER BRI K 0.5 ng/kg, HEEL 2 4> He Bk

=
o



104 B il 2 A iR A I A 4

%16 &

0.5 pg/kg. 1.5 pg/kg, FAMIKFAE 30 A-PATHEA, # 10.0 ng/mL
Ho VG PEARUETE TR B PL 0.5 ng/kg . 1.5 ng/kg MIHE K4
JnEg | A B ILT R, AR IRAS T R
ULEH A TR | S50 S8t o, HET MR BUE.
1.3.2 HOOK %k & 53

v 862 £ B B PR I A3 AR N 200 pg/kg K- b P
P, BRAL 10 ASFAT, TERSHIRAS T G S U S A T
R G5 RHE S5, 587 i HOOK Ui
133 #HFHr%k

v 4880 £ 5 T3 P A3 BRI 100 pg/kg 7K (9T T
KFEB T R TR . EBE . R SR
HE W, BERPZAYIUEE 10 FATRES,, MRS FE a4 Kok
W7 SR U6 AR A TR I | 25 R e S G b, ARy
Sk
134 fEHkEE

5T R PR RIS (A S Fidign | Fifn |
125 [ ST Ry BRI R DRt | g i
YRV AR b A B P B A S B PR i, SH o S BRI AR i
140 4>, L3528 FUPRAE 10 4 | R FITERE & 30 4, Al
PEFESL 30 A4S, e BAMERE Y 30 4, FRESEPESCIR MR S
407>; SEBRFHMERE T 2204, LGS AN FHAERE 5 60 1,
TN PEERE S 60 A, St g FHYERE S 60 A4S, R
FEdh 30 4, HOOK FEdh 10 4N, FAE 3 HRAS T S8 7= i
LI B TREIN | 255 S G by, e R RTER
R BRI AT B A A 2
1.3.5 HBAFMMEZE

BRI 24 (3 FF G ™A% 3 IR ) 58 7™ S 156 B 5
PRI, SR S5, R .

13.6 ZEIiELE

REALME L ZS (A phs | fln | Bifa | dfa | FRISREN
R BETHIAE R BT & . SERRBIMERE S | AT R BH M
FESLFISEPR FRPERE AL 5 10 43, SR SN/T 3235—2012 ffiiF o
1.3.7 #H07 %

PEM TS I (2023 AR K = dh Hp 25 05k BE PR G
D= S BRA S6 UE A ), B RIE N 25 T LA 2R 11,
FIRFFEEK

(WA 20 B2 AR, RAER<
10%HH A BR, > 10% 03] g A4 BK

QTERAHCT R 20 B hnbree s h, RAMR<S
BN AT AER, >5 AT G 20K,

(3)/INVHLAE Sl R B 1) << 120 min., CHEAE SR I B ]
<10 h WHCHFFE R, MR FF G 2K,

1.4 HUuEALIE

AR G, R Excel 2010 kg
Rand PRECBENL ™ 2EAE S S5, BRSETTR A Excel &£4eit
YIRETE M

2 HER5HH

21 REE

RAPE AR T ARSI S50 T 15 3 19 5 B o ARG H
ARSI, A H BH A 45 SR 00 PH AR i 2 R BH R A B
AP X A T R BRERES HBR(0.5 ng/kg), AHE SR
7 TN A= AR R (0.5 pg/kg) B R B #40 86.7%, HE
1 93.3%, fllfh 96.7%; 3 ik PR (1.5 pe/kg) ) R
i, Hifh I 100.0%; T2 67 A H R (0.5 pg/kg)
By RABUE 8 80.0%, LA 96.7%, A 90.0%; 3 5 #5: H
FR(1.5 pg/ke)d REUE: 0 90.0%, Ff 100.0%., fifa
93.3%; I A 5177 ik R (0.5 nug/kg) O RS filfn | wifh
BRI 100.0%; 3 KBRS ng/ke) YR B fififm i
03479 100.0% ., Bfh 93.3%; IV AFEF7 A HER0.5 pg/ke)
B RBUE: 1 70.0%. FM 66.7%. i 60.0%; 3 {5k
HBR(1.5 pg/kg) B REUE: i | Bt 6344 100.0%; V
ZSFE R PR(0.5 pg/ke) M REGE: Ml 30.0%., H A
40.0% ., filifa 30.0%; 3 R HBR(1.5 pe/ke) MR BUE: #iMh
100.0% . H 1 86.7%. flllfh 83.4%; Z5RIEME 1.

R1OMEFREREN >R RBEEHER
Table 1 Sensitivity test results of diazepam rapid
detection products
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e 0.5 96.7
15 100.0
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Table 2 Specificity results of diazepam rapid detection product
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Table 3 Accuracy results of diazepam rapid detection product
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Table 4 Results of 24 samples timing KSR, B 1 AN e ms, 4 4 A ml

WAZH VAW AR WAR WA VAW e e R AR B SO BE

BB /% 00 143 143 286 28.6 . S e
BHI% 0.0 5o 353 154 00 JrikA —E 2, Akt . ARRISIRAE T H HTTE £ b
HETR R /% 100.0 91.7 70.8 833 91.7 PRSHRSIN 7 T PP R T T e 2 A SR v R A K A, A
24RERCPE o 6 .5 ol SR IT L AfE TR T RAC ARSI 7 b PP A AR AR AR S, IR
FEMH/min X RGN 7 il 9 W A D B, DO R 2 A N Bk il e
) SR BES 2, i RS AG H ARTE K7 it o 22 4 W
3 F5itie H R -

31 FFNERARELIE 3.2 BB R = S B R e

ABITEH, 5 A w BRI SR RE bR ABETE, VAR I B B

AR AR SRR RN R, (B b B K™ B2 T e 5% T B m, IR 33.3%~40.0%, AL FE 1A 0%,



557

B S 0T R Y P DR A i R RN 107

3o T P P8 23S 57 i i Ak B R AT A RE T R R OO0,
2L R XS R Ak BT 2 Ak R AMAR U A8 FH BH PR
PO U0 R Al A0 T B i, R SE S PR B
FEBTSEE, PR LR PR AR, 0 585325 R Bk
VARIPAS = §vivk 7 N [ B YD 5= R i B v R e e 2
FEPEA AR L AR

3.3 4FR MR S B R

AW, ARG 4 R LS 25 RV R | B
Jee e | A8 R AR JE % A 3 RN, 38 S
5 60.0%~90.0%; AL i 56 B A R 0B 5 S5/ AH I 25
WINAE SR, 156 BH 8 5 o o 24 0 4 7R S5 S 6 2 Al o
AR EERE R, HUE LS T3 & 5T v
B R ARRAE o

PN

[1] PME, R, ti, 55 B SOR Rk R TS P
FEPELD]. v el T S AR, 2023, 13(4): 1-7.
SUN J, SHEN Y, YANG J, et al. Determination of diazepam in aquatic

INAE K™ i

products by ultra performance liquid chromatography-tandem mass
spectrome [J]. Chinese Fishery Quality and Standards, 2023, 13(4): 1-7.
21 BRK, G, WakiE, 55 T bk PREUG I B ARBT 58 5 I B
R TR, 2023, 23(50): 134135, 123.
LIANG JF, YI YT, YE QX, et al. Brief analysis of the research and
application situation of food rapid detection technology [J]. Guangdong
Chemical Industry, 2023, 23(50): 134-135, 123.
[3] E R, B e A PR e I 4 AR B B A 0],
13(56): 175-176, 188.

S BRI, 2020,

WANG JY, The current situation and application of rapid detection
technology for food safety [J]. Analysis and Testing, 2020, 13(56):
175-176, 188.

[4] PhEEE, PSCR, FhER, S5, 0 dh 4 A PR U B AR N IR &k
R, BiR R, 2021, 26(109): 162-163.
SUN SK, RUI WJ, SUN Y, et al. The current status and development of
rapid detection technology for food safety [J]. Food Science and
Technology, 2021, 26(109): 162-163.

[5] BRZEse. Bihie i BoR IR & K& ). &
M2ER, 2021, 12(2): 411-414.

LA
AT

CHEN AIL. The current situation and development trend of rapid
detection technology for food safety [J]. Journal of Food Safety & Quality,
2021, 12(2): 411-414.

[6] 4, Fxlk. REREFHARMIIFIERD]. I DERRRE, 2015,
22(25): 3978-3980.
LI Y, WANG YL. Research progress of immunochromatography
technology [J]. Chinese Journal of Health Laboratory Technology, 2015,
22(25): 3978-3980.

[71 {Zzﬂzﬁﬁ T, BT, AE. BRGSO ERTRORTE B e A )

PEREN]. B AR R 24, 2014, 7(5): 1913-1917.

TANG YW, GAO ZY, WEI LQ, et al. Progress on immunolabelling

chromatographic techniques infood safety detection [J]. Journal of Food

[10]

(1]

[12]

[13]

[14]

[15]

[1e]

[17]

(18]

Safety & Quality, 2014, 7(5): 1913-1917.
WD, %ﬁ% TR, A A S AT ORI e
FAWFSEIEIR[T]. B4 5], 2023(32): 181-185.

XIE GF, LAI F, WANG YR, et al. The progress of the application of
colloidal gold immunochromatography in rapid food detection [J]. China
Food Safety Magazine, 2023(32): 181-185.

s, B, INEEE, 55 G R R EORIIT D). S
ﬂﬂﬂ;a 2013, 34(12): 31-32.

YANG D, ZHAO SH, SUN HL, et al. Research progress on the colloidal
gold immunochromatography assay animal husbandry and feed science [J].
Animal Husbandry and Feed Science, 2013, 34(12): 31-32.
AR, XA, TIEWE, 55 BAG RMr BRI
*&fmuma@mmu [J]. /Ki=5%5H, 2016, 7(37): 1-4.
ZHAO YH, LIU HY, DING ZF, e al

2R

Colloidal  gold
immunochromatographic assay (GICA) fordetection of drug residues in
aquatic products [J]. Journal of Aquaculture, 2016, 7(37): 1-4.
FAL, SRS, [EAE, S A AR EITIINEARBT & FN
JE[I). Al AR, 2019, 4: 75-81.
WANG ZX, GUO LL, KUANG H, et al. Development and application of
immunochromatographic biotechnology in food safety detection [J].
Biotechnology Industry Technology, 2019, 4: 75-81.
X, MAE, ELE, . REIEORUIR R I, SRk
J, 2021, 42(2): 117-121.
LIU C, YANG LY, WANG YX, et al. Research and application of immuno
chromatoraphic analysis [J]. Progress in Veterinary Medicine, 2021, 42(2):
117-121.
JRISC2E . PP e IR BT BORAE B i DR h A R[], B RHEL,
2024, 9: 133-136.
ZHOU WL. Colloidal gold immunochromatography technology in rapid [J].
Food Testing, 2024, 9: 133-136.
R, JEFEH, AN, 5F. AR S R AT LN E A
3 FEZER R ). B S Rl 2024, 50(11): 284-293.
HAO QY, ZHOU JM, ZHI JH, et al. Simultaneous rapid determination of
three veterinary drug residues in livestock and poultry meat by GICA [J].
Food and Fermentation Industries, 2024, 50(11): 284-293.
TEHik, W&, BEE, % E NSNS PSRRI LT B AR B
[7]. Erdh 5255, 2024, 1(26): 96-103.
WANG WD, YANG R, ZHENG YJ, et al. Research on evaluation
technology of food rapid detection methods at home and abroad [J]. Food
and Drug, 2024, 1(26): 96-103.
L, E—4, EET, &K LEa LR
BFFE]. A3 ieam, 2022, 3(55): 208-212.
ZHANG F, WANG YM, HUO SY, et al. Study on evaluation of product

AT S AT

technology for rapid detection of malachite green in aquatic products [J].
Analysis and Testing, 2022, 3(55): 208-212.

R, g, EARE . B g A PR DU 5 TR T BOR BT HE JR (D).
iRl 2016, 37(17): 270-274.

XIE G, YE J, WANG SX. Progress in the validation of rapid food safety
detection methods [J]. Food Science, 2016, 37(17): 270-274.
B, A3, JER. S PRI B S A ]
i, 2018, 21(45): 143-145.

LUO T, FU WW, ZHOU TH. Application evaluation and analysis of rapid

Vixyi



108

B 24 iR AR I 2 4l

%16 &

[19]

[20]

[21]

[22]

[23]

[24]

[25]

food indpection products [J].
143-145.

WE T, REE, BEEE, S FLAE O S PRI SR BE S 0] A
ST FR, 2022, 20(15): 576-582.

PAN YN, LIN H, XUE J, et al. Evaluation of rapid detection products for

Analysis and Testing, 2018, 21(45):

malachite green Chinese [J]. Journal of Bioprocess Engineering, 2022,
20(15): 576-582.

FAE, SN, ZRRR, AE B e usE RSN ST bR R R A
HHRR]. hERE, 2022, 4: 251-254.

XIAO B, SU YG, QIN Q, et al. Establishment and theoretical exploration
of product evaluation standards system for rapid quantitative detection of
food safety [J]. China Standardization, 2022, 4: 251-254.

I, Gitbs, SEC, 5. A ARy 5 2 Ok —3
0 PEAN 7 B AR [I]. B N A R AR DN 2E i, 2020, 23(11):
8857-8861.

HE LY, NI SB, ZHANG GW, et al. Discussion on evaluation method of
consistency between the rapid detection methods of food safety and the
reference methods [J]. Journal of Food Safety & Quality, 2020, 23(11):
8857-8861.

WRA, PRYD, R, 55 SiIRIEE SRR | w2 DR
U0 T TS I 7 it AR EPFAR [T, VLIPSO =4, 2019, 31(11):
105-110.

YU JL, CHEN S, LI YL, et al. Evaluation of stability of products for rapid
detection of clenbuterol, ractopamine and salbutamol in animal derived
foods [J]. Acta Agriculturae Jiangxi, 2019, 31(11): 105-110.

X, EE, EAI, S TR R BRI A TR 5 43
0], A A FRRIAEAR, 2017, 7(8): 2439-2447.

LIU T, CAO J, WANG GL, et al. Application evaluation and analysis of
rapid food inspection productsin the market [J]. Journal of Food Safety &
Quality, 2017, 7(8): 2439-2447.

F—Jk, £5, V7T, SOHE 18 A SRR PO
{3 W0 K T M S AT (0] A b e A SR AG N A 4R, 2018, 11(9):
2590-2595.

WANG YX, WANG D, SUN NN, et al. Test evaluation and analysis of 18
rapid food inspection products forclenbuterol in the market Jun [J]. Journal
of Food Safety & Quality, 2018, 11(9): 2590-2595.
HRKME, R, TR, S RERG SEET
IR ST B AL RHY, 2021, 42(4): 187-193.

MR 2455

[27]

[28]

[29]

[30]

[31]

YE QX, LIANG JF, ZHANG BB, et al. Evaluation and analysis of the
colloidal gold immune chromatographykits for the rapid detection of
pesticide [J]. Residue Science and Technology of Food Industry, 2021,
42(4): 187-193.

XUTRAT, FORRE, SEAAl, SF. A DRI P BR BRI BT R
R[I. BT RAIEA, 2019, 10(13): 4138-4144.

LIU HH, SHEN CQ, CAI RC, et al. Research and application of technical
specification for evaluation of rapidfood safety inspection products [J].
Journal of Food Safety & Quality, 2019, 10(13): 4138-4144.

A, INTT, RN, SF K0T PR PRI i B SR T
M A B BRI AR, 2018, 11(9): 2596-2601.

LI TAO, SUN NN, LIU HJ, et al. Verification evaluation and analysis of
rapid food inspection products for chloramphenicol in aquatic products [J].
Journal of Food Safety & Quality, 2018, 11(9): 2596-2601.

SELL, WY, AR, A B T BT PRI R G RE AT
H[I]. SRR, 2009, 7(30): 55-59.

DOU H, SHEN HD, GAO CHP, et al. Evaluation of the performance of
total antibiotics test kit [J]. Progress in Veterinary Medicine, 2009, 7(30):
55-59.

TREE, FSE, A, FTTE 9 RS RS RR R R A A (1 56
TEHEEM AT [T]. £ dh e A B A =441, 2018, 11(9): 2646-2651.
MENG YF, LI CY, LI T, et al. Verification evaluation and analysis of 9
kinds of food rapid inspection boxes for nitrite sold in the market [J].
Journal of Food Safety & Quality, 2018, 11(9): 2646-2651.

B, AT R Gy AT E A I ) ) B S PR 0],
eI 252, 2024, 1(38): 53-57.

LI Y, LI LL. Quality control and evaluation of colloidal gold
immunochromatography qualitative detection reagents [J]. Chinese
Pharmaceutical Affairs, 2024, 1(38): 53-57.

i, Tk, SIkRE. AR IR I AR (R A S 2 AT
PORIPEREITAN ). ARUERI, 2008, 4(14): 19-22.

ZHANG XM, ZHANG H, ZHANG ZY. Performance evaluation of
human chorionic gonadotropin (HCG) strips by colloidal gold
immunochromatographic assay [J]. Standard and Testing, 2008, 4(14):
19-22.

CGriE%h i Kt TH9)





