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Abstract: Hazelnuts are an economically important nut which is consumed world-wide. It is prone to
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infection by Aspergillus flavus and contamination with aflatoxins. Taking Tukey’s hazelnuts as a research
object, the objective of this study were to (a) quantify respiration rates and (b) dry matter losses (DMLs) and
(c) aflatoxin B; (AFB;) contamination of naturally stored shelled hazelnuts at different temperatures and
water availabilities. Subsequently, shelled hazelnuts were inoculated with additional A. flavus inoculum prior
to storage to examine effects on dry matter losses and on AFB; contamination. Maximum respiration of
hazelnuts and associated mycoflora was under wetter conditions of 0.90~0.95 water activity (a, =
12.5%~18% moisture content). This resulted in between approx. 10% DML at 25 and 30 °C after 5 days
storage. Inoculation and storage of shelled hazelnuts + A. flavus inoculum resulted in similar patterns of
respiration with optimal levels at 25~30 °C and >0.90 a,. Indeed, AFB; contamination was highest at the
maximum water levels tested of 0.90 ay,. Indeed the contamination level exceeded the legislative limits set by
the EU for AFB, contamination of these nuts. Correlation between DMLs and all the AFB, data in both sets
of studies showed that very small changes in DML due to poor drying or storage of =0.6% resulted in AFB,
contamination levels exceeding the EU legislative limits. Thus, efficient drying and safe monitored storage is
necessary to minimise the risk of AFB; contamination in this economically important commodity and to
avoid exposure of consumers to such toxins.
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WP A0 T R EUE R E S IR R E T Xt
SEFY TS (dry matter losses, DML ), Bk
I 7 AR,

W A FH 2 A A58, FH 00 A 7 1 4G
WS, HEEAE AR R R K AR A
YA A AL, BT R,

CgH 1,06 + 60,—6CO, + 6H,O + 677.2 cal ( 8%,
2835kJ)

XEFERS (Y. BE) AR
FEIRAE . 24k, AAT— B QA Y FRs i
I S P W 4 A G ik - Seitz 26U VTHRE L 7E
fEAEE R, ELE X DML A 51k 3G 0 Ak 2 22 H
T EZW mee. WAL, FPRAIRRE R AN YL Ry
vt P P B 2 T L PR RV o

BB RY, fE—RIIEMH (8. 1k
A AR CO, PR R IR L, T LLA SO
fE DML my4845, X A] g5 W7 M) H IR 2 R 15 L
Ag M2 18200 s sk g i FRR K Ak A 90/ I Y
A=t COy, TEIRExa, HEAER M TW
AP R TR R R & DML el fif
FHACH 3532 0 5 R IF I 38 R ) M HoAH G /) DML
AIEEST “fE AR KBS RS 57, DA IO A A7 (%) 4 ) A 1
SR vy e 5 A7 A R L R R 0 et o B2

C &I 0.04%~2%Z 8] () DML B 5 M Fh 512 it




. ﬁ®mm&wmf

£E02935 2021 £ 6

et T R 1 e K PR AH DG 1) B P 7 R 05 e XL
B T20) S RHEAE AR AN IR muc.s R T Y
i e AL AR AT IR GE AL T WA DMLs, Jf:
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TRALER . WA 1 mL/min, FEiRHM 22 °C, —3
A EERE 100 mL BYRESL . SEERIIR K
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Shapiro-Wilk, W IE A M43 H F 174k & DML Al
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X RO AT AR T 25 43 A0 i s
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RIS 36 FH 80 5 4 Rl B0 T P72 B 22 ) A O
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R 1R T —RIVKITEE (ay) FIEXTE
25 f130 °CFHEFE 120 h 5 Y AR TS bk 713
IR DML BRI . WFFERM, FEIX P4
WEETT, PRI ERA DML # k6 v K A 34
e (BRI, FEAAXT 2 2 A7 A5 0F
(0.70 a, ) T, BUEAEPIILE T SIEH KA
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Tablel Effect of water activity and temperature of storage on
accumulated respiration rates and mean total dry matter losses

(DML %SE) of naturally contaminated hazelnuts after 120 h
incubation at (a) 25 and (b) 30 °C.

(a)

D R
K o ase s
0.70 4.00 (£0.40) 0.12 (£0.01)
0.85 27.28 (£5.85) 0.45 (+0.04)
0.90 56.40 (+4.66) 0.93 (+0.06)
0.95 774.68 (£44.19) 9.80 (+1.04)

(b)
KR commese s
0.70 23.60 (+1.36) 0.16 (£0.03)
0.85 100.11 (+4.97) 0.74 (£0.03)
0.90 212.17 (£9.67) 1.35 (£0.1.8)
0.95 2 592.78 (£39.41) 10.82 (£2.40)
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A AR A5 AR, B M R G AR X A AR AR T
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B A4 w3 1 DMLs.
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Bl #ZMEHEE S CH=MARKIEETHEENEFT
W At iE 2L ( SEmax = 80.41 )
Fig.1 Temporal changesin respiration of stored hazelnuts
inoculated with A. flavus and stored at 25 °C and three
different water activities (SEmax = 80.41)

& 3 R T 7E 15~30 °C R AN[H ay, KAy $EFp
BN T AFB, 15 YK sz, B g
HiZHH, 7E 20~30 °C 0.90 a, F/=/ET KEH
AFBy, fE 0.85 a, W& R{5 QB F WP 1E
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TE77 4 AFBy M7, H& 1w TR LA R
il 5 ng/kg.
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A B T A T A R, ORI T X R SRR
SEVEBR AR E R AH G, KA AFB, il DMLs Z
A B IEM S, A BAFREER. 175
K2 0.8%~1.0% DML B, 776#8 13 K i BR
il A EE R XURS: , RP R IRr AFB, (B RI5 5
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Fig.2 Dry matter losses of stored hazelnuts inoculated
with A. flavusin relation to storage temperature x
water activity (SEmax = 0.9)
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Fig.3 Effect of storage temperature and water activity on
contamination of hazelnutsinoculated with A. flavus after 10 days
TE: IR ER TR ERE

Note: Bars represent Standard Error of the means.
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Fig.4 Correlation between aflatoxin B; and
Dry Matter Losses (%)
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Note: The data sets from the storage experiments with
Aspergillus flavus stored under all combinations of temperaturex
water activity examined. The red dotted lines indicate the 95%
confidence limits and the black dotted line indicates the EU
maximum toxin limits in nuts.
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FIE 17%0 MHELZT, KR FIRE K F2 70 o ih & A
DMLs 4351 3.5%F1 20%" i T K &l 52
FNHMER ORI Z B OR A, ST BRI EE
DT HREMBTERA
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B BERTRT AT MIAIWT SR B, A TUFT B R H 4t
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