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Development of Rapid Detection Kit for Aflatoxin B1 in Cereals
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Abstract

The aim of this study is to develop the one dot rapid detection kit that meets the limit of detection (LOD) of KFDA
(10 ng/kg) for Aflatoxin B, (AFB1). The fabrication process of the one dot rapid detection kit, such as gold nano-
particle and AFB1-BSA conjugation, and AFB1-polyclonal antibody concentration was optimized. Fabricated rapid
detection kits were tested with the standard AFB1 solutions and the solutions extracted from contaminated maize sam-
ples. The LOD in the standard AFB1 solution and extracted AFB1 solution was 5 pg/kg for both. This result is lower
than the LOD of KFDA in food (10 pg/kg) and satisties the LOD of EU (2-12 pg/kg) and Japan (10 pg/kg) in food.
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(Bennett, 1987; Schuh, 1997). Aﬂatoxin(AF)—o— Aspergillus
favus 50 AQAA ] Ee] EXstL e FBolELE T
sh=E thst 93 d3E Ed=E 17 7SelA 1kt
5o ANWAQ 545 vepdoiar ¢ A A thCampbell
& Hayes, 1976). @A =A< 2x(International Agency
for Research on Cancer, IARC)E AFE A LdAdo] &
¥ Group 122 EF3Z ATHAmmida et al., 2004).
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o] 9o o] Fo|A Aflatoxin B,(AFB1)2 98 2%
2 7HEE WellA 7HE RidsAl dA = g ZhE st
=48 b]—FJ—LH“ Aoz deA At (Hussein &Brasel,
2001; Park, 2006). AFB1S F2 & S48 3 7o
ot AFolM & AAE dol et xeuv AE
7 el 7HEA R o] Fo® FAo] Holdl= A7 A
TH(Bhatnagar et al., 2002; Blesa et al., 2003). |2 <3|
AA oAe] vt e olZetEAlel tek 71E 3 A0l
AR o] Qlom AFBI EE AFY %oz #a]dth(Jang
et al., 2007).
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2011) o] & 3l A=A A=A k) il s
BB HPH(ELISA) S Z1Eo =2 3 BEAupH oz A
w7H7F elUH e 10~30 % o]Wjel AFB19] AE/HTE
Soto =z FA=ET 4 ti(Babacan et al., 2002; Xiluan et
al., 2006; Bazin et al., 2010; Hong, 2011). 3 A5 &
d=d e 2AFTFE Wgshe o R g, A,
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7Hg "I DS e FFol 54 FolA 7S Y
gt =4S el AFBIS AISHENS] AT ES
o]-g-ste] AE3atarat sttt A& WS EFAH AEA
< o] &3te 71E R E AEY didlel] |28 7ho]
A7 E B2 one-dot ZHO|FET|ES} o]u|REA] A
2 S o] &5idith AMER AEH S 483 Xt E
£ o]&3te] AFBIS SU 2F 31871510 pgkg)el stz
AZT F U= PoXHTEE AZetarzt st
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AFB19] AEF5E Moz Yehl7] S8 A8 E e &
A A= 40 nm FU =Y AE Bioassay works, LLC.(Fiams-
ville, MD, USA) o]&3ten Sux=datet d3tste
AFB1-bovine serum albumin(BSA)9} A&%-ol AM&-E+& &
Al Mouse Polyclonal AFB1 antibody(AFB1-PAb)=
Sigma Chemical Co.(St. Louis, Mo, USA)A 3815t}
WARES A S fle AREE #AIQl Rabbit Polyclonal
OTA antibody= abcam(Cambridge, MA, USA)| A ¢
o ARIE, AW, UEZASZOA B F5
sl =+= Millipore Co.(Billerica, MA, USA)IA] 48T}
ZFO|AT E A 2R 915k AR-E AR 2] A2FQ] Tween-20
£ MB Ceil(Los Angeles, CA, USA)IA 431 =}
F(sucrose) U4HHEA 2] 2] 4 < (phosphate buffered saline,
PBS)E H|E3g 71E} A9k Sigma Chenical co.2] A|&E<
AHE-3EA
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F|EE Fig. 13} 7o) AAE, AFHE, U=

ZAEZ oA &8 =g FAHHETHKIm et al, 2011).
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Fig. 1. Schematic diagram of the one-dot rapid detection kit.
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(pH7.4)0ll === 7H7} 81X 38ty 0, 5, 10, 100, 1,000 pg/
kg2 A2eith S Y Aket AFBI-BSA F8AE pH
8.8 7 A A 25t tH(Moon et al., 2012b).

2+ FE=2 088 AFB1 A&
= 79 AW A Sete = szt {1
02 F9 F 4ColA W BT S5 F
5L 94 AZXS5S 5002 YA E o8t A &
3 oS mlErL 3} PBS(5:95, viv)e 2 AZE 125ml F
E8d0) BEHE AFXS5F 25¢S ¥ F AoFATh
I s 28 9 AxSTE 800mpme] 7
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10, 100, 1,000 pg/kg FF&HS A &bste] FH 8T &
HlE 842 AFBI &4 A 82 A8-351%

TEgh Ochratoxin A(OTA) &2 S5 FE2E89 5%
HEZ OTAZS 343k 0, 5, 10, 100 1,000 pg/kg® #l2ta}
of ZH)E AFBl A&& 7ol w7|Eo) EFahe] wapit
TS skt
ZI0|TIE |E2| O|0|X|&A

2ol A7 E] AAHQ BN AEA T IS 9
& g3 2714(CanoScan LiDE 200, Canon USA Inc.,
Mehille, NY, USA)E ©]-&sle] 53 o|n|A| & o]n|A|F
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Table 1. Optimized fabrication conditions of the one-dot rapid
detection kit for standard AFB1 solution.
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Table 2. Fabrication conditions of the one-dot rapid detection
kit for extracted AFB1 solution.

Optimum condition Amount (p.l)

Optimum condition Amount (ul)

Gold nanoparticle: AFB1-BSA 100:1 2 Gold nanoparticle: AFB1-BSA 200:1 0.5
AFBI1-PAb 2.1 mg/ml 0.5 AFBI1-PAb 2.1 mg/ml 0.5
A% o5 7holAE7|ES] Aol A &9k 51 AEI = 100 pl A EFT & AETC] Awists 3F
=99 AFBI-BSA T3A= A& AFBI-PAbSE 2 =
st A WstE YeplA == o] A x| wt A3 A3} Fig. 33 72o] AFB19] =7t S71ste= A
ZHoIGTEe] AEEAZE AAE T ol E] ®1 S5 Mo e AashA] il dA s vEbst o
e FHEAASE AFBI-BSA T8A8] AeHled & A& SH=4Aket AFBI-BSASE AFBI1-PAbe| ZJsiAl 2
T, 223 AETo) AFEE = AFBI-PAbY] = EF  dete] Ao] At vEhd Ao dAdtEn. wEbA
o] TR EL] vIft= & A sk= F8 a]lolth FH=dAket AFBI-BSA T3AIS] Advl&d 5% 2
2 AT E gYde veR AZE Fu=YgdAet 2]aL AFBI-PAbY] =9} B A3t HEF] U
AFBI-BSA A2t AFBI-PADE Al&ste] =9 5  Bhvbe A9 e s dsta HA ARzdS A6k
Foll e T|IRTNEL Hes Hrietdtth. 2 23 oh 2 E oG E AZr xS Table 29} 7ol wu
Table 13} 72+ 271014 AFBl AE& IIDIIE= 5 =Yt AFBI-BSA A9 ZAHI &S 100:1004
2 S YA 200:12 WA EFFL 2uelA 0.5 plz HA S
AFBl ¥&F&9¢] F5E 0, 5, 10, 100, 1,000 pg/kg®  AFB1-PAbY] FL9} BFo o|d o Axe}l U3 &
A &Fstdon oG E AEF =el] AFBlI £F-84S XStk L A3 Fig. 434 o] A5 F=71 0, 5, 10,
100 pl & EF3 § HE5-9 Aists A#eidet. 2 4 100, 1,000 pg/kg® S71Hrs HAE5-9 Ao Zert a4
3} Fig. 29} 7+o] AFB1 %899 F%7} 0, 5, 10, 100 sl Ao Vbt
1,000 pgkg = S7HES S50 Ao w7t oA AFB1 HE4 7o] 7| E9] AAAQ B4 AEA
o2 UePgth 53], AFBl E589¢] 5% 5 pgkg ©) 5o S sl oWA A S FH AT o WA EA S
dellMe Aol Awrt A aste s SR
M%qﬂ "
S+ FEES 0|88 AFB1 HE ‘
AFBl 25892 A3 9l 4 ste ol d7E . 5 ug/kg 10ug/kg ff 100 ug/kgf 1,
£ o]&3ate] AFe) AET F A=AE ASe] s &
2o 22RO 0]83le] AFBI 73 2488 283} g’lgloé’llﬁr(l)(,l fdoeotgcﬁg()/rllg rei;ulct;ril?r extracted AFB1 solutions of 0,
STy FEES o8 482 AFBIE 0, 5, 10, 100,
1,000 pgkg & 5E7] FEE A&t 7ho] 255

“ 5 ug/kg I 1°ug/k9| 1°°uglk9|A

Fig. 2. Detection results for standard AFB1 solutions of 0, 5, 10,
100, 1000 pg/kg.

0 ug/kg I 5 ug/kg | 10 ug/l 100 ug/kg Lm'uykg

Fig. 3. 1st detection results for extracted AFB1 solutions of 0,
5, 10, 100, 1000 pg/kg in corn.

WO pg/kg M5 pg/kg @10 pg/kg 0100 pg/kg 0 1000 pg/kg

250

_l_

245 |

Grayscale

240 |

235

230

(a) Standard AFB1 solution (b) Extracted AFB1 solution

Fig. 5. Grayscale values for AFB1 concentration of 0, 5, 10,
100, 1000 ng/kg (a) Detection results using the standard AFB1
solution, (b) Detection results using the extracted AFB1 solution
in corn).
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FeJste] Fig. 59 o] R8N S5 AEE o8
ARAAHAE Jeplilth o] Aibe oISV ES A&
oJH|A & F7 3 thE 256 ©A|¢] SHo|n| A& ek
T 5k Atolnt. 2ol y= 3k 25600 7S 3
AL Yeplie 00l 7S 213 248 YERITH
EFEAE o] &3 AFA A= AAH o E M| F=rt oF
o}ﬂl Uehon AFBIC] 57} 0 pgke & w9k 1,000 pg/

g w e A= o7t oF HER UERT S5
]Eoﬂ/\ﬂ v—PgE /\16—] 7—'1_,4—1_ TF8aS o]&a} /\16—]7:]_1/]—
o Bla) Ao] ArAtol7k F RO E ENHOW AFB19]
F57F 0 pgke @ Wb 1,000 pgkgd W Mol i xpo]
7F oF 178 =2 el onARA S e A3 S
T AEA AFBIO] HAETAI= Spgkegolem A&
AL 7122 AFB1O| EAAFE 73] ot & 2
Atk 2} Ae] o] xpolzh Qb ] el ol
O]E%i,’—‘:'i XJE]:;GO] E/ﬁ{& O];H/qb z‘f]:t‘r J—r,]_ 7}k ] H
o] A= ztol & JhAdeoF & Ao R FAetET

olg gt AR A= 7129 IFo|XHI|EE o] &8 AFBI
AEAH} §A13 235 YeEbA t(Xiluan et al,, 2006;
Shim et al., 2007; Anfossi et al., 2011). &2 3}¥ AFBI
oG EL] HAEIAE S pgkeg= =U9] AFBI 4%
47172 10 pgkgS UP}—%}J 2Tt o] AFBIS 7
Hog HeEdhe EU«I frobd FR7MFE B olf4
(Olug/kgH 714 19461 2 =71 714
= W=ehe Aol 131‘/]’ 2 2%-2 one-dot 7]'01 ek
71EE AHEEIE R 7]EA ] AR E = dx
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= AAAR FAo FE ARkt ey 2 AR
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AR TR of gt HFA B4 JA] 7T AL

2 Ve,

SHO|SA WIREISAE
H 43518 AFBl A& & 7MW ES o]gdle] OTA
o) wAEgAE BrhslEnh LA S AT A8l
%— 0, 5, 10, 100, 1,000 pg/
] |5 AFBI 7Fo]A

S| Ee F9) 5t E’_i}‘,ﬂ_%/‘é% 37}areiet. 7 A3 Fig.

5 ug/kg ' 10 ug/kg ' 100 ug/kg

Fig. 6. Detection results for OTA concentration of 0, 5, 10, 100,
1000 pg/kg in corn.
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o] Zrwol whet ol EL] HESHAI 7 AR At o}
EW 7&°1 A7 EQ @iﬂzﬂ ARsHE TAJAARI &

A7kel AFB1-BSA T ¢A¢] AgH| &3 &5%F 18

o AMEE= AFBl-PAb«] FTEo BrEs 24
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AR, AFBl 5589 AZS 93] =Y A$t AFBI-
BSA &A1 AT &L 100:1, ¥FFE 2pul, AFBI-
PAbY] FEE 2.1 mg/ml, EFFLE 0519l Z7A o]
AXTNEE A 4siaint. 2 23 2F8§4S o83 AFBI
ﬂi 6}74]1—‘:‘ 5 pg/kg = ]/]’H’ME]’-
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