TR RS Z I B A o 7R Rk B 57

EHH, B, B, RS R E BRI R ZE G F ], AR AR, 2023, 29 (3) . WANG Chungiong,
CHEN Dan, LUO Xuke, et al. Quantitative detection of propamocarb residues in tobacco leaf by colloidal gold immunochromatography|J].
Acta Tabacaria Sinica, 2023,29(3). doi:10.16472/j.chinatobacco. 2022.170

RiF & R EHTEEE Wil R 55 S AU

FARE, BAL BrAET, HRY g, IR KL KER

C AN P S

| =P MR B s, 2 FE R s T K X RHE % 41 5 650106
2 A EFREHE R A R A E, bR B ERME 5 =8 14T 8 5 1022065
3 bR A W A s PR A I TRERARAT O, A6 B ERRE Bl B w8 104 8 5 1022065
4 ZFEMMEARLIMNAT, FERENRRE 6523005
S EZHEE R E MBI A G, TR AN R B AR LI R X AT 6 5 450001

O [EFAMEN] R RS R AT AR TR B EOE BRI, FR TR S R . [57:] B R R
BT REBUAARICAE IR S R0RL b ) 2% AR PUis, TRALIRAR SR SRRk, MR AR o B BT 8 AR g%, R UE AR Sk R Hh PR
SE T2 R AR 1 R S 1 o 225 SR XC 1D P o] %) 3 6 B FE AR S BRI Y R A 1.25~20 mg/kg, Ao H BR AN E 52BR 53 711 9 1.187 mg/kg
F3.147 mg/kg; HObREITER 84.7%~116.7%, FXFRHEMZE 5.3%~10.9%. (2) T4 RNE G, SR HREFLR
MR R (3) ARARAAG I 45 S5 1o RO €00 - 5 I VA 485 SR AR AH SR 22 7F 4.3%~20.1%, R*=0.9898. [ 45t ] iZik4is 2

AEAETTE A R HERVE R RS EsRIPC R, TR J9 7R B B B DU A R A 2T B

KEIA): WEEG M RS RERITEOR; E R

728, (Propamocarb) f&—F NI PE R =R T
W REEVE R B OR A, AT T, T
SR BRIIRE R 18008 5 B B 08 3 R T AR 9,
EBCN A ER N BT 2 AR 2 — . FEE AR
PEW B B XU st v ™), L R0 87 BB ) B K Bk
FME (MRLs) M: Bk, K& 0.2~100 mg/kg™,
M 10 mg/kg™. PRI, TFARUR. #ER. &SRR
7 RO A 55 R R B R 7 V2 D

HET, A (GC). UM (0 - 5 5 5T ik
(LC-MS/MS) A E4r Mr 7k O iz FH T 56 55 L)
LI O3k e T vk o R A A B I e R
0.01~0.05 mg/kg, HA RUFIAERIHER REEE, (HF
TR R AR NG, B S a2

T ATDAER A AN T DU AT AT vt e A
QP HTHEAGE — M A 2T il
BT, BEARMF L RAMCES I AR A, A
ar TR AN TE T, A AN R B 0 #r 7 SR I
o R < S B SR AT BORA D 3 4 i BT PR R A
RZ—, SR PERARML IR 2558 B
DAL 2 ML, R g PR 17 E B AR g 1]
HJENS (B H IR B PR AT 7V e 2 WA
HAE B A T IRERSEIE R, R W 2 R
AT ITVEA RIS . ik, ABFFCRRAL 7 — i
EARSEEMT RS, WIS I AR o R B R B
LIS AT S 85 G MR N AR P R Ay, B
R A S BRI EL

EETE: PEEELAR ZHE A TR E M AR S RIS AR B SR 7 (2021530000241021)
TEHEN: THRE (1990—), WiLaFFd, TR, 32N FHMEE 2D TAE, Tel: 0871-68319270, Email: wangchungiong.ytqs@outlook.com
BIEE: TIJRA (1976—), Tel: 010-80700520, Email: beijingginbang@kwinbon.com

kS HEA: 2022-09-28; M4EHERBHEA: 2023-02-17
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1 MR57EE

L1 RAFIS5NEE

TR, P“H =, HA 20 A% HPLC-
MS/MSE 6l 76 85 3 25 B <<0.014 mg/kg IR T4 s
6 {1 % HPLC-MS/MS Failll 76 55 8 25 &8 =1.187 mg/kg
AR BH PR o

FER. ZWA. WER, HER. FER. H
TR RARE S, 24iE 1 =>98%, W H Dr. Ehrenstorfer
GmbH A #l; 14-3F Ok — R HIRAG . — H 3L K
(DMSO). I [ 1 (OVAD. 4+ 11LiE [ 2 1 (BSA).
FPUR 1gG, WH Sigma A7l AR =M. ALK,
W) i 245 8 AL AR A G BR A ] s R R R T P
i, AEEEIRRHER DGR A F 6 & HIRA4EER

i (NC ). BEESLF4ERL. FERE. UK. PVC R
W, WE LT A RHA IR A A .

XYZ3050 JBifh4: A R4, FEE BioDot A F;
CT 300 ##=V1%&HL, LilgEErr MR AEIRAA;
GT-810 RAKE T AL EFEE M A RAF .
1.2 XWHE
12,1 FEEBCEPUR A

FEEECEPUR B B 1 FTR. FREX 1.88 g 55
FEIET 20 mL MEiES, A 249 g 14O R
FIREEA 1.3 mL = 2%, In#k4E 80°C M 3 h; 1k
SN, BEZERRZLMEE R = 2%, BRI iRy,
35 mL AL 1:15 1 2B 1 CRe iR A 1 BB 245 4,
(G EIeE e SN

o}
Il
(¢}
[I
N
Ny
)c])\ O\\C\ /O/ C\\O (0] HT/O/
NN e N )J\
N N (0] C
| H N I
H\N/

| BERFRERELE
Fig.1 Synthesis route of propamocarb hapten

1.2.2 s pyl &

0¥ 7.8 mg F & BCEPUEE T 1 mL DMSO 13 B
50 mg OVA ¥ T 6 mL BRI 2% M (0.1 mol/L, pH 9.5)
W PR EOR T INE] OVA i, SRR
4h, fEIERMN, F0.02 mol/L IR & 42 i 4l
13 d, BRI 3 X, FRIFEEBCEPUR-OVA 15k
Y, BREREER, rd, -20°CIRAE.
1.2.3  Ghriiiaih] &

SHERTIRIR —ANIE S5 28 AR e Ri >, R
PR IR 52 R0 5 P BT IR b AT %58 s NG AR
JCR T REUAR I B S UR R T . B 1 mL K&
W, NN 3 uL pH A 7.4 (19 0.2 mol/L TR h S h i,
A1, FAON 80 uL ) 0.1 mg/mL 78 55 B0 70 LA
B, BFEHEBPUAZIRES 8 pg/mL, RS E
FIRJM 10 min; I 10% BSA k2 H& &5

BN 1%, WFHRE G ZEXN 10 min; 285 12000
r/min. 4°C&E.0r 5 min, % EER, TOEHE 0.5%
BSA. 0.05% Triton X-100 ] 0.02 mol/L & 222 rhif
Ve 2 IG5, 4CHRAT

1.2.4 RILEL T &

LA R AICESUR, 1gG 2 HIE R NC B FIA I 2%
(T2 MFEL (CL), % 1 pl/em FEEE TR
25, PHZAHRE S mm, GHTEHEEET 37CTE 16 h
#% s B EkrPUAIZ 0.01 mL/em &Y SRR 335
CPYERE b )48 4 bR, 37°C T4 30 min £ KRR
HIZWAETEAL A 2 h, 52 B )5 37°C T2 h & s
W5 1) 45 3 (1) NC JECRE IS 3 PVC AR ) 0y, B bl
FE AR K S S RS I B AR B (B 2D, e
VIFIR 4 mm 58 5607, BEAERFGI BRI < o
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Fig.2 Structure diagram of the test strip

1.2.5  Ff S A3 R A 732

JH I 25 RS BT RO BUUI R 22, 40°C LT,
FIFH BERy ML HORYRE . FREL (1.000.05) g MpiEfIRe
i, OIS mL HEE, #R% 1 min; FH 100 pL b3
7, N 900 pL 0.1 mol/L BERR 2% /i, VRS HI AR
Wo WHL 100 pL RER, HE BN TR A, RN
10 min J5, FARRARE BRI T 2650 C £k 110 5 sk
FEfE, IFiHE T/C 1.

1.2.6 RAEK ML

O NC JRfimiE: EHEARESH NC B (CN
140. PALL 90. YN 1000, &4, ALK )E,
KIS FREE (0. 2.5, 10 20 mg/kg) & 258
JHHREAS, SRE T 260 B O0R M, HLEHmH R,

@ i BEA B L B S SR
T H RS> 0.02 mol/L PB (pH 7.4). FRIHE
(Triton X-100. HEFE). BSA 254K 5 Flc 7 IR0,
and, AR RBORASK, KRR R IR A, A
JE 15K, I T/C EBIFH AR 2 (RSD).

@ AT FH I ) B S R VAL
FHOR[F 25 HRE S 3 (BX-SB06. WFB. BX-6613),
S, HPERAKE, IR INARMKREE (0. 2.5,
10, 20 mg/kg) FREBIMHMFEA, S2HL T eyt
SRFEAE, LLEmH .

1.2.7  RACKMERE TR bR 1R

© R 2R IR A ST« F2 A i AR R ARSI 5 v e
TR E /518 04 125, 2,51 5. 10 15, 20 mg/kg
FIMERAE SO T/CAE, BNRFEPATINGE 6 Ik, 15

A) b

SPIME, HRYES R B IR T R T/C (B2 Hil bR v
2.

@ FrHIRAERER: X 1.1 5 20 4B PEE R
AT AT, AR T B SRR T/C B R
W, ¥ (Limit of detection, LOD) =X+3S,
EEPR (Limit of quantitation, LOQ) =X+10S, Hrf
XN 20 By FE el (T 3IR BEAE, S briEdwm 2 .

@ vERATE: A 1.1 T 20 43 B RE 5 A BE L
1 43, FHAR 2 B 1 b C ) BT B BN 54 10,
20 mg/kg WIIIFREE S, AR, MANREES
W5E 6 I, THER I EMSCER R AR e 22, DAVEAR
Z TR

@ FpSE: N 1.1 T 20 43 B RE 5 A BE L
1 3, IR AR (R E
TR HER. BEA. HEMER ZRES 5N
100, 1000 mg/kg, FHAARSKHEATALI, H5%T7EH)
R

® HAUE IR GE R X A 7 4R 465t
1.1 5 6 BRI AT A, st L 5 A AR 715
) — 5

2 HERSHOMH

21 BHEHNRELE

T PR ILER, S IR R SR TR R A,
it iEm. T (B 3A), A BN A R &
R; EEES RENEE, RARSRRCR N —, K
HIURENS, £1H5, ke~ 20nm A4 (K 3B).

(B) . . £ . .
¥ oa

i % A ..o .

. e

TE: (A IR RS B)RASEN BETE (X100000).
3 RAEERELEER
Fig.3 Quality identification results of colloidal gold
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22 RKEML
2.2.1 NC JEfFfiE

1A, (RIKEE (2.5 mg/kg) IFARFALS NC
JE AR 2 R AR =IRE (100 20 mgkg) B
CN 140 FHHI 2 82 T HAM A AL S, X T ae 2 H
9 CN 140 JERZHTIE RN, SArprii A diy
FEBwET IR 4G, B T 46 ERagE (B
JECEBLR-OVA MBI £ Shrdiikik>, T 250
5 v, FH R T =, DRI $E CN 140 il NC fi.
222 FEAEEWE N T L

FERIE RIS IE s R R 2. "R+
INIIRESE, W NGE R EACIRES, 3R ERARZ T
R, RN R, MWaAEE TR i v
Triton X-100 NN, EEEHGE . FEBHERP. 4246
F g, EFES# (PB+0.5% BSA+0.05% Triton X-100+
5.0%JEMED 1E RN BAERE RIS LR
223 PRI

EH3 3 AT %1, WFB (140 i 26 2 20 T HAth i o 2
5 (R 3), & WFB NEALFEMm .
23 FRERhZAENL

VAR BB AR AAAR, T/C (B ANARARES il b
HEMZR; UL T/C NS, 565 IR 5 e
REARKR, SRR T AT (B 4), RIWAE 1.25~

20 mg/kg IRFEVEEIP, T/C {8575 5 R X B 2
RIFHIZLMHER R, RIFTRE Y=-2.7410 1g X+4.1206,
R2=0.9628.
2.4 HKHIRFEERSHT

20 13 BRI R ARSI 45 SR L3R 4, Bkl AT,
S R S R B ARG PR M 1,187 mg/kg, EERFR AN
3.147 mg/kg.
2.5 MRS

HERME AT SRR 5 Bw, TR & EOE BN
RS BIINFR ISR  84.7%~116.7%, R b v fh 22
N 5.3%~10.9%, ¢ BIRAC S LRI AR 55 R4
2.6 FFFMSH

H1# 6 FIA, I F 76 2 s 2R S A W AR i
WA, WEER. EER. FER. BMER. it
W R, 8 RBPNATE, RIS
BT R B, R R AT
27 SEHERNGE RS

HHER 7 WA, IRARSFAT I &5 AR R ZELE 4.3%~
20.1%. NIRRT IS R IAH S T 5 B,
RACSEAGIM S5 5 5 HPLC-MS/MS A6 45 S i £ 1 7
29 Y=1.1721X-0.3862, R*=0.9898, HA RIF4&M
FHIG, R BIAHI AL AR A5 T L -0 Hp 7 55 ik B
PR I 7 2

& 1 NC [Rifiksa R
Tab.1 The screening results of NC membrane

FERKE #M#1Z (Inhibition rate) /%
(Concentration of propamocarb) /(mg/kg) CN 140 PALL 90 YN 100
0 0 0 0
2.5 51.643.6° 44342 5% 37.6+3.7°
10 70.4+0.9* 61.6+1.4° 67.5+1.1°
20 88.8+0.2° 80.7+0.2° 79.3£0.2°
T @ 2= (0 mgkg FEdh T - IARFES T {5)/(0 mg/kg bl T {H) X 100%;
@ FATHAFE/NG FREFRRTE P<0.05 KF LEREZE, TH.
Note: (D Inhibition rate=(T value of 0 mg/kg sample - T value of spiked sample)/( T value of 0 mg/kg sample) X 100%.
@ Different lowercase letters in the same line indicate significant difference at the level of P<<0.05, the same below.
Fz2 HRBECERTRFESER
Tab.2 The screening results of working buffers for the sample pad
R TR U145 (Component) T/C “F¥ME HEX A 11 AR 22
(Number of working buffers) - (Average T/C value,n=15) (RSD, n=15) /%
1# PB+0.5% BSA 4.235 11.6
24 PB+0.5% BSA+2.5%] b 3.967 9.3
3# PB+0.5% BSA+0.05% Triton X-100 4.152 12.7
4 PB-+0.5% BSA+0.1% Triton X-100-+2.5%J ¥ 4.083 13.2
S# PB+0.5% BSA+0.05% Triton X-100+5.0% 4.326 4.5
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x3 HEBHEER
Tab.3 The screening results of sample pad

TR EKE (Concentration of
propamocarb) /(mg/kg)

1% (Inhibition rate) /%

BX-SB06 WFB BX-6613
0 0 0 0
2.5 37.7£3.9° 57.5+1.1° 39.7£2.7%
10 51.3£3.0° 73.3+0.8° 66.5+£1.3¢
20 74.3£0.9° 85.7+0.8° 71.6£1.0°
5
4
L L]
4 4 3
I 2 :
o 1
&) | |
= 0
= 2 . 0.0 05 1.0 15
B O B0 B/ (1g. mg/kg)
| ]
14 |
[ |
0 T T T
0 10 20
6 2% I ¥ (Concentration of propamocarb)/(mg/kg)
4 MK EARERLZ
Fig.4 Standard curve of the test strip
& 4 WK FAQM MR HE A 04 i BRANE S PR
Tab.4 LOD and LOQ of the test strip for tobacco samples
T it i 5 MEE e TR MEE
(Sample number) (Measured value) /(mg/kg) (Sample number) (Measured value) /(mg/kg)
1 0.225 11 0.084
2 0.656 12 0.097
3 0.093 13 0.144
4 0.666 14 0.110
5 0.563 15 0.281
6 0.725 16 0.898
7 0.086 17 0.153
8 0.751 18 0.088
9 0.146 19 0.625
10 0.390 20 0.156
“F-#51H (Average value)/(mg/kg) 0.347 FruEfRZ (Standard deviation) 0.280
it PR (LOD) /(mg/kg) 1.187 EEM (LOQ) /(mg/kg) 3.147
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TS5 MKAEZWEREBEEER
Tab.5 Accuracy and precision of the test strip
IR EHME EIflire AR FRHER
(Add concentration) / M5EfE (Measured value) /(mg/kg) (Average (Recovery # (RSD) /
(mg/kg) value) /(mg/kg)  rate) /% %

5 4976 5.540 4.565 4.998 5.093 5.679 5.142 102.8 79

10 10.630 10.772 11.667 10.575 9.895 10.883 10.737 107.4 53

20 19.920 19.496 16.947 21.398 17.209 22.156 19.521 97.6 109

*o REFNFHFHEER
Tab.6 Specificity of the test strip

K45 5 (Detection results)

AR (Common fungicides)

X N Z (Cross-reaction rate)

100 mg/kg 1000 mg/kg
ZHR Bk BRIk &
WERE R Bk BRIk &
R 1 B 7
e R 1 B 7
PP LA 7 R 93 1 BRIk &
®7 REFESWRERIE-BREIEECNWEH P FEERER
Tab.7 Detection of propamocarb in tobacco leaves by test srip and HPLC-MS/MS method
b e RSCTBURH € - E BB i 1 4 N 5 (. TRARSK I 5E 1 FRAR R 2
(Sample) (Detection of value by HPLC-MS/MS) /  (Test strip determination value)/  (Absolute relative deviation) /
P (mg/kg) (mg/kg) %
1 3.90 3.73 43
2 23.53 18.80 20.1
3 24.13 22.68 6.0
4 11.78 10.57 10.3
5 38.08 33.34 124
6 37.35 31.25 16.3
40 -
E}
g m
~ 304
[22]
=k
g .
= Q
g5 2 “
7 jus]
> 2
o3
==
% % 10 1
g
8
5 0 T T T T T T
~ 0 10 20 30 40

RACSK M E (A (Test strip determination value) / (mg/kg)

5 WHS HPLC-MS/MS SEAMBR ch BB B X MR
Fig.5 Correlation of test results of propamocarb in tobacco By test strip and HPLC-MS/MS
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3 it

NC MM RSRRAFAE R B, R AR S IR At A
/IR RE, [ T ZRPUEM C & —dt, PulEdiik
[ 8 S AR LE EIEATY . BFC R, NC R AL
BRI ANIGE T SARAE R T Z IR . KA
PE NI R Sy R, E R AR R4 A S R
PEZRFREP, BTRL, A T H e R R A R,
EREAIGEH) NC JEAEF HE . AT T 3 S
NC B S 1100, 2% %% J2 o AR IR T < RORL 75 557
PREAIRE S, &8 T ILEB/NIIEE NC B NZ
BT, SRR AR YU FIRE A (1 56 55 B n] LA 78 40 45
A R TR R BUE

FE TR D e 32 B AT R B Y% B BHE N &b
B, R HUELE . SO S RORE S, MY RE
fRE R BN NC B E, B REBHES R4S S
MI2EE T A E RS EST R Z IR & T
4. C &R OREAREm, KT AAREAR
UFHZMTRCR, AT 3 MR FRL-S fRE i kAT
T sk

T AR Gl 40 0% & AU 20752 T (EVE
MUT/C Eefl k. ARFRRIL, T 25 G2 K
TR, 2555 L2 %M RSB A 72 R SR R 1
Wi, &R AE R ZEBOR, AR TR E R E & T
T/C WA 8 BTG % 3l 715 il 2 i) — B A e,
RE 8 16F S PR 15 22 e B AROR 0 10 22 S R s 0 25270, [
I, AHFUIE IS R 5 FE A B AR HEE VR T/C Bk
ATARAERN 2[RI TR R AL TR, DARE
AR B AR B bR I, B AR v T A R
B,

HAT, OCT 7 8 BUR ARG S5 = 47 23 B 7 R A
EIHAZ, EHAE R T — o WA 55 B
S REPUR ISR AR I, Foor s AR R R
U SR AN RN v RABURE I R e R PR, AR 55 B
50%NHIRE (ICs) A 3.24 ng/mL, {HAXFHBHTHE
— IR & B ENT AT R S T

[ 525 LC-MS/MS £ 7 B3 Bl Hh AR, IESE
T e AR AR B 5 P R B B B A AT SR, (ET
R R AR e V™ . 5 EA BN, AHT
O ST HA JE AR <5 G 2 J2E AT ik T S IR B A 2 AR
W, HRBUZH .

4 Z5ip

ARG BT ) 1) R B IR A 6 B R AT IR AR SR
SEE M, REA SRR R B R A . O
BTt il (78 2 e 2 i AR 2 R I L Ol 1.25~20
mg/kg, o BRAEER 59 1.187 mg/kg Al 3.147
mg/kg; NIFRECER 84.7%~116.7%, AHXhrE 2=
5.3%~10.9%. QX THHE A HEPRER, K405%
IR SN, AT S b S A O - e 7R
JRFR o« @IRAR AR AN 285 TR 5 o R i - R T
PGS RN IRZEAE 4.3%~20.1%, R*=0.9898,
{EHERAERT L, 10~15 min EJ ] o HZE 58, Hokhsg
LRI E], PR T B A A AR, G T ARG
E T TLE XN R 25 B B R I R A A A
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Quantitative detection of propamocarb residues in tobacco leaf by colloidal gold
immunochromatography
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Abstract: [Objective] This study aims to develop the strip for quantitative detection of propamocarb using colloidal gold immunochromatographic
technique, and explore its application in tobacco samples. [Methods] The anti-propamocarb monoclonal antibody were labeled on colloidal
gold to prepare gold labeled antibody. Reactive materials were optimized to develop immuno-colloidal gold chromatographic strip for
quantitative detection of propamocarb. The limit of detection (LOD), quantitation (LOQ), the accuracy and specificity of the test strip were
verified. [Results] 1) The detection range of the developed immune-colloidal gold chromatographic test strip was 1.25-20 mg/kg, and the
LOD and LOQ for propamocarb were 1.187 mg/kg and 3.147 mg/kg, respectively. The recoveries were 84.7%-116.7% with the relative
standard deviation ranging from 5.3% to 10.9%. 2) The developed test trip was able to identify the propamocarb specifically without
cross-reacting with the fungicides commonly used in tobacco. 3) The relative error of the results between the test strip and the high
performance liquid chromatography tandem mass spectrometry (HPLC-MS/MS) was 4.3%-20.1%, and the linear correlation coefficient
R’=0.9898. [Conclusion] The developed test strip has the advantages of convenient operation, short detection time, high accuracy and
strong specificity, which can be used as an effective method for on-site detection of propamocarb residues.

Keywords: propamocarb; tobacco leaf; colloidal gold immunochromatography; quantitative detection
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