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ABSTRACT - In the current study, 109 commercial nut samples were collected from different Korean markets
and analyzed for the contamination of 5 different mycotoxins (aflatoxin, ochratoxin A, deoxynivalenol, zearalenone,
and T-2 toxin) using ELISA kits. The results revealed that the most frequently detected mycotoxin was zearalenone
(n=36, 33%), followed by aflatoxin (n=31, 28.4%) and ochratoxin A (n=30, 27.5%). Deoxynivalenol and T-2 toxin
were also detected in 22 (20.3%) samples, respectively. Among 109 nut samples, 33 samples (30.3%) were contami-
nated only with one kind of mycotoxin, whereas 43 samples had at least 2 kinds of mycotoxins. Two samples were
contaminated with as many as 4 different mycotoxins, and they were both walnuts. Although the monitoring results
revealed the amount of aflatoxin contamination was under the safety criteria, there is no current safety guideline for
other kinds of mycotoxins or multiple contaminations in Korea. Therefore, further studies should be performed to
reveal the distribution of mycotoxin in different foods and propose appropriate safety guidelines for Korean markets.

Key words: ELISA, Total aflatoxin, Ochratoxin A, Deoxynivalenol, Zearalenone, T-2 toxin
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Table 1. The ranges and limits of detection by ELISA Kkits, respectively
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E (MaxSignal® Aflatoxin Total, Ochratoxin,
Deoxynivalenol, zearalenone, T-2 toxin Enzyme Linked
Immuno-Sorbent Assay (ELISA) Test Kit, (Bioo Scientific
Corp., Texas, USA)YE AH&-319aL, AESHAIS HEH 9ol
w2} AgraQuant® Aflatoxin, Ochratoxin A, Zearalenone,
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. MaxSignal® (pg/kg) AgraQuant® (ng/kg)
Mycotoxins - — - - — -
The ranges of detection  The limits of detection The ranges of detection The limits of detection

Aflatoxin 0.02~4 0.02 1-20 1
Ochratoxin A 0.02 ~1 0.02 1.9 2-40
Zearalenone 025~4 0.25 20 25-1000

Deoxynivalenol 7.5~120 7.5 200 250-5000
T-2 toxin 1~50 1 10 20-500
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Table 2. The incidence and the range of total Aflatoxins in various nut products by ELISA

Incidence The range of total
Items Aflatoxins Average
NO % (ug/ke) (ng/kg)
Almonds 4/21 19.0 1.0-1.8 1.540.2
Walnuts 8/16 50.0 2.2-6.3 4.3+1.2
Peanuts 3/13 23.1 0.8-3.5 2.5+0.9
Pistachio nuts 3/12 25.0 1.0-2.9 1.8+1.1
Cashew nuts 2/12 16.7 0.5-1.1 0.8+0.2
Pecans 177 14.3 6.0 6.0£0.1
Brazill nuts 3/10 30.0 4.6-14.2 8.6+2.8
Macadamia nuts 2/5 40.0 4.2-7.0 5.6£1.1
Pine nuts 2/5 40.0 3.0-4.6 3.8+0.4
Cacao nibs 2/4 50.0 3.0-3.8 3.4+0.3
Sacha Inchi 1/4 25.0 4.8 4.84£0.2
Total 31/109 28.4 0.5-14.2 3.92+2.5
NO : Sample number(Positive/analysed samples)
N.D. : Not detected
Average : In positive samples
Table 3. The incidence and the range of Ochratoxin A in various nut products by ELISA
ltems Incidence The range of ochratoxin A Average
NO % (ng/kg) (ng/kg)
Almonds 6/21 28.6 0.4-4.9 3.5+1.3
Walnuts 7/16 43.8 1.0-4.8 3.7+2.1
Peanuts 4/13 30.8 1.5-4.4 3.0£1.1
Pistachio nuts 7/12 58.3 0.2-1.9 1.1+0.3
Cashew nuts 2/12 16.7 1.0-3.5 2.3+0.8
Pecans 177 14.3 0.5 0.5+0.1
Brazill nuts 2/10 20 1.6-4.0 2.8+0.9
Macadamia nuts 0/5 - N.D 0
Pine nuts 0/5 - N.D 0
Cacao nibs 0/4 - N.D 0
Sacha Inchi 1/4 25.0 2.6 2.6%0.1
Total 30/109 27.5 N.D.-4.9 1.78+1.1
NO : Sample number(Positive/analysed samples)
N.D. : Not detected
Average : In positive samples
A AEEHNSH, F 1097 F 317(28.4%)MA FotE AT FoREeEAl ol Hste] B A7t 3l

ZEAlo] AEHAL, Het HEFS 3.92 ngkeolAar, 4 Diella &'V olgg|olollX AFF{ 1247 F 2071(16.1%)
9 05-142 pgkegS HTtKTable 2). BF 59 A+ 9] FolZetEAlo] AEFHACH HFES 16.6 ngke, L
of 2R, FY K& T AR, FF SolA FolE HEE 8.8-3873 pgkg oM, ¥ AFHUE & HEX

E410] 0.01-3.96 pghkg T2 HAEHNOH, E A3 & Hth Chen 529 AFolA= divtelA 20121 4071
oF FAFSE FHE BTl At o= FAHE AlE) A€ % 671(15%)7F ForEetE2le]l AEE e, 20139 1674
7P, A 2 55 A Boll 7190% Ao g AE O, = 1N(62%)7F AZEE At} Essawet 529 Ao =™,
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Table 4. The incidence and the range of Zearalenone in various nut products by ELISA

Incidence

Items The range of zearalenone Average
NO % (ng/ke) (ng/kg)
Almonds 10/21 47.6 1.0-56.0 15.8+5.4
Walnuts 7/16 43.8 11.6-37.0 18.2+9.1
Peanuts 2/13 15.4 16.7-21.0 18.8+2.1
Pistachio nuts 4/12 333 4.1-13.1 8.4+3.1
Cashew nuts 0/12 - N.D. 0
Pecans 3/7 429 0.1-1.9 0.8+0.2
Brazill nuts 5/10 50.0 0.6-1.7 1.240.3
Macadamia nuts 2/5 40.0 0.4-13.4 6.9£3.6
Pine nuts 1/5 20.0 5.6 5.6+0.1
Cacao nibs 1/4 25.0 124.0 124.0£5.0
Sacha Inchi 1/4 25.0 10.0 10 +1.0
Total 36/109 33.0 N.D.-124.0 19.1+9.2
NO : Sample number(Positive/analysed samples)
N.D. : Not detected
Average : In positive samples
guloke] B9 FolEGEAIC] P2E AR v of  HSAULEE 43, FFo] 1370 F SAG8%) BE
BE, Beba okeE, olEY, A, B % 3ol Ul Ho] /Mg A dehson, MaeKe 3 Anule 7}
717} 333, 400, 200, 133, 26.6 B 53.3 %3AtE T3 ofF  Z} 1202 RIS A BF HSEA Sk 1094 F
252l Blo] TEE ol2E, HeEpd ol gojEyl, Al 2271(202%)°] AEHNeH, 7MY A HEE AL &

% 3% 9
34, 1.6-7.8 2 2.4-10.9 ugkg
BRI ECE T

wZo) thall 22t 0.9-5.3, 1.4-4.8, 1.2-54, 2.1-
HAAT olghe] o= &
MZ 10,0687 F 3,699710] AEHAOH,
Hit 59 pgkedl oFEEtEAl Bl S9S HATHY.

L2AEA A9 A, T2t 127 F 771(58.3%)
o] A on, npritiu|o}, A, e d s AEEHA
dtl 5% 1097 F 3071(27.5%)°] AEHUL, AAF
o Ha AEHFES 1.78 ngkg, HAE N.D.-4.9 ng/kgel 3l
TH(Table 3).

Essawet &'V Aol olstd, gjnjofollA ofZ= H
2 o=, FolEY, AMer, TF B I AgEA

= 747} 26.6, 333, 13.3, 20.0, 133 2 333%%] 29
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A= Badyl 104 F 571(50%)°] AEE UL,
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Table 5. The incidence and the range of Deoxynivalenol in various nut products by ELISA

Incidence

ltems Tl.1e range of Average
NO % deoxynivalenol (ng/kg) (ng/ke)
Almonds 4/21 19.0 25.6-105.0 57.8+21.0
Walnuts 6/16 37.5 20.6-140.0 72.3+18.4
Peanuts 5/13 38.5 15.0-105.0 59.4425.6
Pistachio nuts 0/12 - N.D. 0
Cashew nuts 0/12 - N.D. 0
Pecans 2/7 28.6 68.6-57.9 63.2+ 3.4
Brazill nuts 1/10 10.0 2.0 2.0+ 0.1
Macadamia nuts 1/5 20.0 4.8 4.8+ 0.1
Pine nuts 1/5 20.0 18.5 18.5+ 0.1
Cacao nibs 1/4 25.0 5.0 5.0 0.1
Sacha Inchi 1/4 25.0 5.6 5.6+ 0.1
Total 22/109 20.2 N.D.-140.0 26.2+18.1
NO : Sample number(Positive/analysed samples)
N.D. : Not detected
Average : In positive samples
Table 6. The incidence and the range of T-2 toxin in various nut products by ELISA
Items Incidence The range of T-2 toxin Average
NO % (ng/ke) (ng/kg)
Almonds 3/21 14.3 11.2-192.0 115.7+14.1
Walnuts 8/16 50.0 21.0-124.0 62.3+15.1
Peanuts 4/13 30.8 30.0-121.0 62.8+18.1
Pistachio nuts 3/12 25.0 15.0-143.9 97.2421.5
Cashew nuts 1/12 8.3 21.0 21.0+ 1.1
Pecans 177 14.3 172.0 172.0+ 4.1
Brazill nuts 2/10 20.0 17.0-151.0 84.0+15.6
Macadamia nuts 0/5 - N.D. 0
Pine nuts 0/5 - N.D. 0
Cacao nibs 0/4 - N.D. 0
Sacha Inchi 0/4 - N.D. 0
Total 22/109 20.2 N.D.-192.0 55.91+19.5
NO : Sample number(Positive/analysed samples)
N.D. : Not detected
Average : In positive samples
HZ-100 pgkg HAZ A=} o1}, EU= Commission OFagolsd =9y
Regulation (EC) No 1881/2006° olsl 2% ZF F3ol% THo|FATE 1% ol AEH AHdF= 1091 F 76
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