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Study on Fungi and Ochratoxin A Contamination in Dried Fruits
and Reduction by Physical Method
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ABSTRACT

The aim of this study was to determine and reduce the contaminations of fungi
and ochratoxin A (OTA) in imported and local dried fruits sold in market of Thailand.
Three hundred and six samples were collected from 20 different types of dried fruits.
Aspergillus niger, A. flavus, A. aculeatus, Rhizopus sp., Penicillium sp. and Fusarium sp.
Were detected in 159 samples (from 14 fruit varieties). OTA contamination was analyzed
by an enzyme-linked immunosorbent assay (ELISA) technique. OTA were detected in 19
varieties of dried fruit (234 samples) between 0.10 and 24.10 wg/kg. The highest OTA
content was found in dried blueberry with 24.10 ug/kg followed by white raisin (13.00 wg/kg)
and dried cranberry (9.55 wg/kg). Thus, these three dried fruit varieties were selected
to decontaminate OTA using heat from hot air- or microwave ovens. Interactions of
heating times and power significantly influenced the reduction of OTA contamination. The
OTA levels in dried blueberry decreased by 28.46% after treated with microwave oven at
400 watt for 45 second. Higher OTA reductions were detected in white raisin (84.56%)
and dried cranberry (74.35%) after microwave-heat at 400 watt for 60 second and 800
watt for 45 second, respectively. OTA contents in dried blueberry, white raisin and dried
cranberry, heated at 80 °C hot air oven for 60 minutes, were dropped by 43.30, 81.85 and

83.59%, respectively. The results indicate that heating by either hot air- or microwave
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ovens could be an alternative method to
reduce the OTA contamination in various
dried fruits.

Key-words : dried fruit, ochratoxin A,

mycotoxin decontamination, heating
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Table 1. The percentage of contaminated and fungi in dried fruit samples.

Contaminated fungi (%)

No. of No. of
Dried fruit . Penicillium ~ Fusarium  Rhizopus
samples contaminated A flavus A. niger  A. aculeatus Other
sp. sp. sp.
Kiwi 5 0 - - - - - - -
Cranberry 19 9 - 0.48 0.48 - - - -
Blueberry 11 4 35 1 - - - 15 -
Apricot 7 5 4.28 4.28 N = - - -
Bing cherry 8 5 8 2.67 1.33 -
Guava 5 0 - - - - - - -
Prune 31 17 1.6 1 - 04 - - -
Chinese 6 4 1.33 - - - - - 1.33
jujube
Figure 6 0 - - - - - - -
Tomato 12 0 - - - - - - -
Tamarind 7 7 4.67 6.67 = 1.33 5.33 -
Mango 9 3 - 1.33 - - - - -
Papaya 5 0 - - - - - - -
Longan 33 25 3.97 7.43 241 - - - 5.01
Lychee 20 16 44 - 0.8 04 0.4 3.2
White raisin 50 28 248 0.95 0.19 - 0.19 - -
Black raisin 46 21 3.09 3.57 19 0.24 0.48 0.24 -
Strawberry 13 8 214 2 1 - - - 1
Pineapple 5 0 - - - - - - -
Date 8 7 4 42 4 - - - -
Total 306 159 4346  73.38 12.11 2.37 0.67 7.47 10.54

vgiuaiauuiilinn 24.10 ppb 5898931
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Table 2. The number of OTA contaminated samples and concentration in dried fruit

samples.
Dried fruit No. of samples No. of contaminated Range of OTA
samples concentration (Ug/kg)

Kiwi 5 5 03-05
Cranberry 19 19 450 - 9.55
Blueberry 11 11 16.05 - 24.10
Apricot 7 4 0-1.00
Bing cherry 8 8 03 -64
Guava 5 5 250 - 4.85
Prune 31 21 0 - 4.40
Chinese jujube 6 6 0.70 - 3.30
Figure 6 6 1.30 - 250
Tomato 12 7 0-940
Tamarind 7 7 1.20 - 5.10
Mango 9 9 0.30 - 3.00
Papaya 5 0 0
Longan 33 15 0-230
Lychee 20 9 0 - 8.00
White raisin 50 50 0.50 - 13.00
Black raisin 46 26 0-1.30
Strawberry 13 13 1.00 - 6.40
Pineapple 5 5 01-02
Date 8 8 03 -1.15

Total 306 234 0-24.10

Tunaldauudsdndinanniwaldauuvied
nanludszmea Taswunisduidiou 84.87%
WAy 68.18% MNANAU (Table 3) 31NN19
Anwn wuedwiiiimstudieuresidon

p1luinsUuauaeaNsiEe  wIaRnITUU

Wouludsunuiiesy wazi@asfinuenaluls

. [
a a o A

maﬂ’uﬁfm%wmswu UNITHS IR 1TN Y
radinanansninduldvialundasdgn
sertiuiien vasnistiuied wazlu

FERINNNITALSNEY (WaTUNE, 2554)

Thai Agricultural Research Journal Vol. 32 No. 2 May - August 2014 195



Table 3. The number of fungi and OTA contaminated in local and import dried fruit

samples.
No. of fungi No. of OTA
Source of No. of
contaminated contaminated
sample samples
samples samples

local 154 97 (62.99%) 105 (68.18%)
import 152 62 (40.79%) 129 (84.87%)
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Table 4. The amount of OTA and percentage of OTA reduction after treated with

microwave oven at different electric powers and times.

Amount of OTA concentration Percentage of OTA

Treatment (ug/kg) of reduction

Blueberry White raisin Cranberry Blueberry White raisin Cranberry
800 watt 30 sec 21.25 425 7.29 20.70 a 69.70 a 58.02 b
800 watt 45 sec 20.13 4.42 4.45 2486 a 68.47 a 7435 a
400 watt 45 sec 19.17 4.41 10.45 2846 a 68.59 a 39.78 ¢
400 watt 60 sec 20.65 217 13.02 2292 a 84.56 a 2500d
240 watt 60 sec 20.59 7.23 11.25 2315 a 48.46 b 35.17 cd
240 watt 90 sec 20.03 9.47 13.28 2522 a 3248 b 2349 d
Control 26.79 14.03 17.36

cv (%) 28.4 15.8 17.2

Mean in a column followed by a common letter are not significantly different at the 5%
level by DMRT

Table 5. The percentage of OTA reduction in blueberry after treated with hot air oven at

different temperatures and times.

Temperature Time (T)
. ) . L-mean
(L) 30 min. 45 min. 60 min.
80°C 37.88 39.90 43.30 40.36 a
70°C 29.51 34.08 39.31 34.30 ab
60°C 22.58 29.79 25.57 2598 b
T-mean 29.99 34.59 36.06 33.55
cv = 26.0%

Mean in a column followed by a common letter are not significantly different at the 5%
level by LSD.

Table 6. The percentage of OTA reduction in raisin after treated with hot air oven at

different temperatures and times.

Temperature Time (T)
L-mean
(L) 30 min. 45 min. 60 min.
80°C 4285 a 56.18 a 81.85 a 60.29
70°C 5230 a 4510 ab 56.33 b 51.24
60°C 207 b 2860 b 7.31 bc 12.66
T-mean 32.41 43.29 48.50 41.40
cv =237%

Means in a column followed by a common letter are not significantly different at 5% level
by LSD.
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Table 7. The percentage of OTA reduction in cranberry after treated with hot air oven at

different temperatures and times.

Temperature Time (T)
L-mean
(L) 30 min. 45 min. 60 min.
80°C 73.79 81.17 83.59 7952 a
70°C 58.15 68.93 77.73 68.27 b
60°C 69.21 78.65 81.29 76.38 a
T-mean 67.05 b 76.25 a 80.87 a 7472
cv = 85%

Mean in a column followed by a common letter are not significantly different at the 5%

level by LSD.
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