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Interlaboratory validation of colloidal gold detection card for detecting
fumonisin and T-2/HT-2 toxin in Triticum aestivum L. and Zea mays

XIE Ting-Ting"

(Institute of Grain and Oil Quality Supervision and Test of Fujian Province, Fuzhou 350012, China)

ABSTRACT: Objective To establish a rapid colloidal gold card method for the determination of fumonisin and
T-2/HT-2 toxin in Triticum aestivum L. and Zea mays. Methods The limit of detection, limit of quantitative,
precision and accuracy of the method were evaluated in 6 laboratories. Results The limits of detection of fumonisin
and T-2/HT-2 toxin methods were 150 pg/kg and 5 pg/kg, respectively. The limits of quantitation were 450 pg/kg
and 11 pg/kg, respectively. When the fumonin content in Triticum aestivum L. and corn ranged from 426.39 to

3897.22 pg/kg, the relationship between the method repeatability standard deviation S, and reproducibility standard
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deviation Sz and fumonin content was obtained, namely, repeatability standard deviation S$=1.478m
reproducibility standard deviation Sg=4.269m">°'. When the T-2/HT-2 toxin content in Triticum aestivum L. and Zea
mays ranged from 426.39 to 3897.22 pg/kg, the relation between repeatability standard deviation S, and
reproducibility standard deviation Sg and T-2/HT-2 toxin content m was as follows: Repeatability standard deviation
S=3.1901m"*"® reproducibility standard deviation Sg=0.2507m"** (Triticum aestivum L. matrix). Repeatability
standard deviation §,=0.8357m°3%*, reproducibility standard deviation Sg=1.1231m"%

recoveries of fumonisin and T-2/HT-2 toxin ranged from 95.42% to 101.90% and 83.30% to 118.20% respectively.

(Zea mays matrix). The

There was no significant difference between the paired t test and the standard method. Conclusion The method has

good accuracy and can be widely used for rapid and quantitative determination of fumonisin and T-2/HT-2 toxin in

Triticum aestivum L. and Zea mays.
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Table 1 Limits of detection and limits of quantitation of colloidal gold rapid detector testing

= [ix}
BR 1045 1 104k 2 1448 3 e e 1X%% 6
50, 100, 150, 50, 100, 50, 50, 0, 50, 0, 50, 0, 50, 0, 50, 0, 50, 0, 50, 0, 50, 0,
1~20 s 0,0,0,0,0,0, 0,0, 50, 0,0, 0, 50,0, 0,0, 0,0,0, 50,0, 0,0,0,0,0, 0,0,0,0,0,
(NEZSEIR) IR 0,0,0,0,0,0, 0,0,0,0,0, 0, 0, 100, 0, 50, 0,0,0,0,0, 0,0,0,0,0, 0,0,0,0,0,
0,0,0,0 50,0, 0,0,0,0 0,0,0,0, 150 0,0,0,0,0 0,0,0,0,0 0,0,0,0,0
S (ng/kg) 15.0 15.0 225 5 5.0 5.0
¥ B/ (ng/kg) 135.2 100.7 146.3 62.4 51.2 51.2
&R R/ (ug/kg) 415.7 300.6 4353 190.1 158.9 158.9
50, 50, 50, 0, 50, 0, 50, 0, 50, 0, 50, 0, 0, 50,0, 0,0,0, 50, 0, 50, 0, 50,0,0,0,0,
1~20 . 50, 0, 150, 0, 0,0,0,0,0, 0,0,0,0,0,0, 0,0,0,0,0,0, 0,0, 0, 100, 0, 0,0,0,0,0,
\ RO
(F KIS 0,0,0,0,0,0, 0,0,0,0,0, 100, 0, 50, 0, 0,0,0,0,0, 0,0,0,0,0,0, 0,0,0,0,0,
0,0, 0,0, 100 0,0,0,0,0 0,0,0,0 0,0,0 0,0,0,0 0,0,0,0
SEME/ (ng/kg) 22.5 5.0 12.5 2.5 10.0 2.5
i BR/(ug/ke) 146.3 51.2 95.0 36.0 88.5 36.0
PR /(ng/ke) 4353 158.9 287.6 114.3 271.6 114.3
1,3,2,1,0,2 LLLLL 1,2,1,2,1,3, 0,1,1,1,1, ,1,0,1,3,2, L2 1,21,
120 o MT2 %% 1212312 2L010, 1,2,0,2,2,2, 1,2,1,0,2,2,  2,1,2,2,2,3,  3,1,2,0,2,
(NEHET) i 0311210 3,1,1,1,1, 3,3,1,1,0, 2,0,0,1,0, 2,2,2,1,2, 2,2,3,0,1,
> S D 1,1,1,1 1,0,1 1,1,3,0 2,0,2 0,1,0,1,1
SEHME/ (ng/kg) 15 1.0 1.4 1.0 1.6 13
¥ H BR/(ng/kg) 43 29 43 3.6 4.1 4.1
EmBR/(ug/kg) 10.9 7.1 10.9 9.6 9.8 10.5
0,2,0,1,0,2, L1, 1, 1,1, 0.0.1.1.0.2 1,1,1,1,1,0, 1,2,2, 1,1, 1,2,0,1, 1,
1~20 g 1,0,1,1,2,0, 1,0,1,0,2, 2% B B S 0,1,2,1,0,1, 1,3,1,2,2,1, 1,3,1,2,2,
(F RIS T-2/HT-2 55 1,0,1,1,0, 1,1,0,1,1, 21 1)’(} })’%’ 11% 1,1,0,1,0, 0,1,2,0,1, 1,0,1,2,0,
1,0,0 2,1,1,1,1 > DD 3,1,0 1,1,0,2 3,1,1,0,3
S (ng/kg) 0.7 1.0 0.7 0.8 1.2 1.2
¥ H BR(ng/kg) 2.9 2.5 29 3.1 3.6 3.7
E R/ (ng/kg) 8.0 6.0 8.0 8.3 9.1 9.5
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Table 2 Cochran and Grubbs test statistics of fumonisin content in Triticum aestivum L. and Zea mays from 6 laboratories

Sk il S e c G

ERTTIIES 1 2 3 4 5 6 " '
ES 5244 5163 4472 Sl64 4472 6055 6055 1574836 0.233 1.551
Fok 2 81.65  103.68  86.12 9174 11690  97.04 11690  56331.52 0.243 1.250
Tk 3 253.80 24376  260.77 25626  249.00  198.53  260.77  358918.72 0.189 1.435
N1 49.16 5244 5244 6055 5845 6055 6055  18665.62 0.196 1.775
N 2 93.09  97.04 6892 9832 7538 11583 11583  51598.03 0.250 1.341
N3 17151 17151 86.12 188.19  178.89 22230 22230  183082.41 0.270 1.867

3 6RIWE/NE. K4 T2/HT2 ERFENTREREFKIT RBRAHEL G2
Table 3 Cochran and Grubbs test statistics of T-2/HT-2 toxins content in Triticum aestivum L. and Zea mays from 6 laboratories

T-2/HT-2 # % Si 2
ERTIES 1 2 3 4 5 6 S > ¢ ¢
k1 3.85 2.43 3.56 6.43 5.05 5.95 6.43 135.65 0.305 1.458
Fok 2 2.58 3.27 2.74 3.83 2.86 2.83 3.83 55.71 0.263 1.623
k3 1.97 1.94 2.88 1.72 2.28 1.63 2.88 26.75 0.310 1.162
INE 1 3.27 1.47 1.41 2.17 1.87 3.08 3.27 3253 0.328 1.423
N 2 1.87 2.48 1.94 232 2.88 237 2.88 32.70 0.254 1.744
INEE 3 1.47 1.47 1.05 1.17 1.94 1.17 1.94 11.93 0.316 1.415
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Table4 rh, S, and Sg values of fumonisin in Triticum aestivum L. = TS, ) FeH(S) /{_7'
and Zea mays 500 - ' ot
FORE S=420m 7 M
LRER PR . R
o PRES s 1 S, Sk 400 L R=0956 7 .- Si=0.112m+126.5
il . pale R*=0.897
S 6 426.39 5123 139.35 2 S
300 |- s
FK 2 6 916.67 96.90  264.67 2
N 9 S=1.478m050
Fk 3 6 3901.39 24458 651.00 z P
: w0 S R*=0.960
N1 6 42222 5578 150.50 ‘// ........
/ 2 6 91250 972 26261 .| & ===
Az 6 912.50 9272 262.61 100 | 22557 042m 44,80
N3 6 3897.22 174.68  469.71 R=0.899
0 . L L . )
RS MEERPT2HT2ERM . SH S 0 1000 2000 3000 4000 5000
Table5 M ,S and S values of T-2/HT-2 toxins in Triticum aestivum m

L. and Zea mays

£XK1 6 20.19 2.11 6.24
Fok 2 6 35.97 3.05 9.65
EXK3 6 198.47 475 24.41
N1 6 36.89 1.41 6.85
INFE 2 6 77.31 2.33 8.62
/N3 6 175.42 3.05 9.65

TE 53 AT EE S PRI P B PE AR ME 22, AT AL I e &R
R AT LR, B RPEE R ML A S R AP R, 24
INFE L FOKRHRIR T BE R & B E 426.39~3897.22 pg/kg B, I
AU P RBOE R PR TLRIERLA M RO R R, BT
FREROR Y W7 TG ROR o B S - A5 I
INFZ AR HR SRR 7 R B IR A G R e
PIARRBCR LA 1, WELMEIREE S=1.478m"%,
FEBPEbRHERE Sp=4.269m">" . [FIFEATHIHE/NAE | FoKThgE
S T-2/HT-2 R S& m 5 S, M Sg AR BREUIA KR
MUNGE . FokT T-2/HT-2 # R S HAE 20.19~198.47 ng/kg
I, 5 A 2 B i 2 6 R AR B U6 1 RO R,
HARF R (E 2. 3):

(WYNERF: FemPAMRBCR R KR TEMENS
MERBOER R, SRRV ERE §=3.1901m"*", FIE
FRifEZE Sp=0.2507m"*;

Q)F KT AN C R NG HORERIRL, FemIE
BOR B, RVE R VAR $,=0.8357m P, FEBIMEAR R
Sp=1.1231m"% (R FEEM T-2/HT-2 5 £ (i F & MEAR e
25 5 PRI RR 22 25 R AR SR IR L DL T T )
GEZ RO TR IR Bk . LA A fE &S00
S I A ARG 1 R A R P B

2.3 [ElUgER

A H/NE C EREES Y, A Bm AR B dE R A
T-2/HT-2 #RWEER, REBERI/INZE . FOKREIMREE
3514 500, 1300, 3200 pg/kg F1 450, 2000, 4300 pg/kg.
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Fig.l Fitting relationship of S;, Sg and m of fumonisin

12 ¢ -
----- TS, BHE(S)
1o [T ERIEGSY TS,
§=3.1901m021
|
g R=0.9507 5=0.0184m+6.5964
2—
. R=0.8573
o 6
4t 5,=0.2507m®2
R=09597 ___ =0
2 | .__,__u...-m’*=-"""‘"i=o.011m+1.2012
R*=0.9091
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Fig.2 Fitting relationship of S, Sg and m of T-2/HT-2
toxins in Triticum aestivum L.
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20 - S,=1.123 1m0
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o R=09242
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Fig.3 Fitting relationship of S, Sr and m of T-2/HT-2
toxins in Zea mays

T-2/HT-2 BEREM/INE KBS E 435124 230.110.50 pg/kg
F1 190, 80, 40 pg/kg, FMMEELEME 3 K, R
4~5, RO FHE ML 95.42%~101.90%2 i), T-2/HT-2
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Fig.4 Inter laboratory methods for fumonisin samples
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Fig.5 Inter laboratory methods for T-2/HT-2 toxin samples
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