o lio

VAV Jw 55 olsod s (8 mo ol dasgdl &, o Sogll owy

AP/ iy b AANN0 tdlie 3L s b
S

L (5SS 5 5 gy 3 1 sdas pabs (658 La0luST ST 1 2 e Olge a4 Sl ol i Bua 5 4t
Caliss St sl oy sla S T s s candllan ol 5l Goia 6,8 515 B S T o ae 3 el (See S
g Olken gt (slaal&s 5 55 rorsls 5 agr 353 el Jalb 3o 3 S (6 Sy 531 1o
0 ISy i 7,5 oLl VWAV ole 5 B ole cd 5,5 31 48 abaie — s 5 andllas oplystla S g, 5 390
il ey 555 Jold B pme ol g oy 14 Ve sl i plawl Olkes L Jo 5 o015 SCh sl o
(et 5 S g (o) Olten g calis bS5 jler @ Glatey (8 90l 5 el ol Jal 5 3
osliial it 2B iS slalasme s odd g (Sladi el SIS g - I gl s S sl
DS B s 2spe 5 Poled ol gla S A S
OFY) asmas 5 (6N 53 Jals (UEY) (6853l AVT) s 51 2B 6,5 1 51 IS YV IS5 tlaasdly
sl Jols st 5 by st plals glaz )6 il B Sl ol Jil s S plilis 5 s5lalar
5352 CIA) pssdeoe 5 (X s s sl e CIYA) s e (XY )
4 (sl wals Olden Sed 5 odd w35 Slrayssl 6 Sl 030 VL 5l Sl canlas ! b 1 S 4o

S 6 as) 5 b lo b e asl (ol mi 5 o sk Sl b S e sB ST o 2t

Ol ¢ o )16 ‘}f:jﬂ Sl sl 1 gudS Slads

Alborz Univ Med J (AUMJ) 2021 January; 10(1):52-59
http://aums.abzums.ac.ir

D9-OF (loamio o) oylas )+ Jlo ) ¥ Glicsj ol (i pale olSils 4yt AUM

Alborz Universityof Medical Scences

J sl sazo 60,80 Bolo iy
Tloadly adiy " 8l po duow

5 ol S it sl o0 |
S pald ey oSl o i LB

Olhas L Aegs olCiiils

(B loj] pyle ulis IS (gozeials "
lesy ol iils (S polol gy 0uSCiil
M)/wu)[fcgw/.) e Licw
o8 zsls ST eols oSl o5 50)a 58
e (w9

ol iy loj ] ol 7 sty 05,5
oSl il gy L5 g il S
L Aegy ol _ciils S5 pols]pn
Oldan

o 5o A e IS g il
pole olLils :‘fi.u/.; PRt A ol
bl b5 Sl 53

1 god 0w g3
5 ol Sl i (g59damily 09,5

S el ol o sl L
htas Lo egy olS2ils

cANFTAYDIY)
E-mail: z.sadeghidehkordi@basu.ac.ir



oy Ohlen 5 65,5 Bolo )

> T N \K ] -

Sl sl S e ol e b e sl e
j.L;L”S\&LgljlfL;i)bjldazjlféuj})\bwc)b:qjﬂ
shls \_Aui:_,)c_il)'lﬁ.xjj_aéaw&)lf«.gf:j}ﬁ_ J..Jj.e
4 S sl sdd ealy OlLES JL:» Ql}.& Mg.,\.\.LL:L;e wbu)li\f
Sl 5 (Sl e e S RS s A8
Vs e gl sl s slasd

;w;)bougfudmal_‘zusum&ﬁ@u\ﬁsl
03331 o oS 5 40l oS A 55 Sz b b il e Slray ol
o,\.zwﬂ;oug&g@ju\y@;a«s;\;ou.;@u.x,;
'Y - . .
Slasllas o ovan Aor o Slaz ) e 3
5B Sodl s B L (YY) OLKes s Man Loy
Lsujbji‘alt-"‘d-ﬂ'b“j‘t“&w&"l‘”QJJ‘CJJ)LR@Q):SL
jﬁ,ugwhuum@usufwdﬁ;”ﬁ;&m
L NUPH 5 b, LOT 58 aul |y Slra sl aen oL SU
e Slran sl s 2 oS S ol sl ge Ol e
5> Slorany sl glsst Olsl, 5 5lS e a5 b cpl ks S
Q&A\)Q\M}@Jﬂ).} Jpj&‘ug@.)wsg_ejm v.l\.:\..c oj:ed)'
Gt pos 4 owin &S 2,6 Glacd plis Lo i La0] S
Gla SasIl s o g b sl ol ol andllas 5 5 s
Jdd e B s (g 84 sl e ) calisee Sl gal 8
Q\J._Q.AJ@_.;)JJ._}J{J_'QA_ILJ_UA &ﬁ)b_j‘\d_ﬁ >4} wL:,.»:

L fss g0l
L gol 4

slo,s Lole sy 5 5l abeio — a4 allae o
g = Sl e S Gabie s A el \ravdl.
3 Gerols ol Jals ga 3 S g 5,5 s O pae a3
d=sam pl 55 0500) (ol L Dl w4 Glate (66 a0l
3248 oS o slaai s Oy o 4 (O Sl
s cidoses adal Jlem o oldslse sdiSas e slaelKi s
osb Bl or 4 e (Dlhes o2 8 5 G0 s (Jled)
oS lesl ay Lad sad s i3 S (ol 2 5 Sl ol

Alborz Univ Med J (AUMJ) 2021 January; 10(1):52-59
http://aums.abzums.ac.ir

PRV

3 M sl A SRl s s e e
3o oM slge oS ol ol cnl Sl 5osliS Y pame
G (el L3 Sl IS b 55 @ 5 Ol pa e 5L
Ay Sl orolin damn M1 sle' 35 0 5 6T s s
0350 Slagl 5 Lags SU aker S La el Sen g1
9 JLasl amyny e slpe Calise glslslus Ol 5 il e
2l e ol G ae 5 b Sl Lag e ¢l 5 28
31 sl Ay 48 el asls Ol Sl T
ot A5 olE slgs 5 adsl SN pame 55 ez B 5 ey S
s g e Ol S o 3Ll 5 ppems A5 4 e
SSae SU ks Glagsleny S35 A adsl Glo IS ¢ ioan
Aol b b aS il el slge 5 o0 sle G aas 31 5L o
Attt o35 T Lo oS 5 5o U il (glag )6 L s
Lir Lam B oS 55 a5l slacd ple LS 5500
gl At IS (B ae sl Sl s @) 03 S
5 gk oS el S 5 S0l s S US 5 slag B
S T Ale 5 lite (Sl anS 550 S s 515 53
LS 53T T S e A5 ) i e 5 S 55181
Sl  SKnSS 5l Sy sl p e p SSU b
s S5 sS55I

Al 3l e e Obrag sl aS ol JLa Yaee 5 S
Asls sl Ol slaKa b slad 5s 5 s e LS5 1 oL
e (5l i3 SLOIALSI ST 51 2 i Olge 4 Sl )
3yt | pmdd ot o3 s elinl 3550 alie K5 5 b
Ol (Sdsbme 5 (S35 Dl Sl s it s
ez 3o, s sy e b s ol LA, 5 e
sl ke (s 5o s ssb an Shia Slaa ol
35 e glalls a Culie b (L1 e aile, sl
Glaca3 5lelis giie Slsan sl LS, S e 13 eslinud
Lozl gl o sl (Sae gane p5b 4 OLALS Cilos
a5l e B Sles Vsame Sl snl )6 S50 .15 8 es )i

))Q}}éﬁ@)ﬂ@%ﬂ)k%d@&&}.&gjfﬁ



WAV Jlo 50 Glaeepd (byas Slragsl (2,6 gla Sogll )y of

23 o s a8 sl 0L Kruskal-Wallis <ol C.LJ
O et il 5y s (g ls e LM @L,,Tda_w
p=+/+e ) dL.ﬂ)} Gobliae GOl vy 535 50 Slray ol
sb Jals 5 (S5 T op 2 S agsl 5 ls 5 AS sdalie
Aisls ol gy (So gl cp S 4 s s

3 658 TS S VYW g peman 53 o 5l 0L il
sy 5 (8Y)) e 3 s (UEY) (g w53l (AVT) ol
Oyt 0S5 05 a3 8 oLl 5 g3lular (V1Y)
Glagols o by e 5w aallls 5550 Sl sl 3 S
s IS (VL) e sSSTe Lol 5 (VNN el sl
O Jsas)

333 Lol o (Selac,s Y ) lajls sas
ol 53 45 315 0L s Wlesls 0L & slite CoiS Lo
am sy 53501 Olis 5 e 55 & SDAS PDA is
Lo s 53 ol posdle ol (LEY) psls 5 (LE) (6,5 w o
S s s edalie ol Jils 53 2,6 S5 )T 68 = SDA
A a8 /N PDA lases 53 01 (Ss01 Ol pee 45

jSDAc,_:,SL.“Quj:J_A);dﬂ;QuJ@LUgW
35 GoSan 3l Gsed 53 el sl f o] gla IS slaas PDA
Gl il /e S8 g e pls A ges 3 50/ B
(8 5 ¥ Glasls 5ad)

VA a8 sls 0l aalllas (ol el 1S3 s el
2o L (S25 0 Ol SeS & L 5 (S5l Ol e 5w

(0415 503)

Oles b o gy o8ty (S palsl g 0dSC8ls i B
sas 5 =08 7 5) B Sl Sl Olpe (s g 5 Jie
Sltasn o skl ange IS5 Joddly s Gillae (S
fam a5l Laagad aen 8 813 GlesT 5 g0 D1l s

Ll J xS ladl 5 g G0l ca ol

Sy 5l
oA e &3 5 i anssl 4 pe o 5l S ST
S s S eSO oS sk blse |l (655558
s S ag Ol e splastead glae V07T L e gla
ST 5585 5ol SIS Jases a4 ol g8 SAZS) (e
S bl 5 Jize (PDA) BT 55 2085 5255 5 (SDA)
KA eols S5 Solyy s s 4 oS b (S5 e 22
35TV s Jime sl S Sl a3 ¥ 5L SOl ey e

233 8 sled b IS sl 5 s b B S ) e
o3lial S Al 51 050 p Ol LIS (a5 &S 5 e

e,
Al

esls 56T

V4 a5 SPSS )\j-_élp_} Sl Laesls Jdo 5 a o g
Kruskal-Wallis ¢ Ll Qyﬂ 5 (SPSS Inc., Chicago, IL, USA)
A S s sbtae g bl L 5l P<e/v0 ad eslizd

adlles 3590 Dlrag ool o, ;;;ﬁ Lo N Jde

(M)J) d‘}'ﬁ

gl s

ARIARYARD!
YY(LYY/YY)
V(YY)
YAC/YAIYA)
ACLAI*A)

\AYRAD)

b s el
s S e
p s s3NS
o950

Pk

£ 2308 S|

DILAF ) s)lacs ) v 6,90 6 FUT Glivnj ol Sy pale olCetily gy cake 4 pii



AN

Ohlen 5 (65,5 Bolo )

CATEGORY ]

Hageo,; M3 als Mol Jals Moo ls B o8 a0

PDA i e 55 Olraggsl )1 ;ajﬂ Loy Y ,ls gad

CATEGORY]
[NAME

[PERCENTAGE]

CATEGORY ]
INAME

[PERCENTAGE]

B oagr o)y il Jals Mol Jali Mool M)l a0l

SDACLS Lo js Slag gl 2,6 L;:)ﬂ Aoy 1Y ,ls gl

oS olasy
[y}
L

‘1\\\\

*

m0.1

m (.01

= 0.001
m0.0001
= 0.00001

Alborz Univ Med J (AUMJ) 2021 January; 10(1):52-59

http://aums.abzums.ac.ir




WAV Jlo 50 Glaee s (bras Slragssl (2,6 gla Sogll o)y g

PDA 5 SDA i Lases 53 55 513 e 35 awl sl f o] (Gla IS 51005 1¥ 5 gad

16 1~
14
12
m0.1
310 d
% ®0.01
‘.—'{a P #0.001
6 .
m Q.
. 0.0001
®0.00001
2 -
0 -
1 2 3 4
&y

PDA 3 SDA i8S laes 53 55 (6,18 w3l €505 53 el sl el (o S3las 18 15 403

14
12 -
10 - s
3, 8 - W 92 0M5 |
7‘:{3 6 - B s
. B 5250090
B osonl)
2 1 B pgeken (4
0 -
1 2 3 4
Wiy
Lp s B g ool oS a3 1 2506 IS slaas 10,15 gl
s Y e ST B B alS sl &S s e o

oS Al 4 - 50k s liS W g gl B g S (W . _
) 3 oS FN S At At e I 3 Camex Gl 218 5150 51 IS ol b s
gl e 03U Lo glalde iy pals el Jlie sl -
PSR 3;:3 SLlde fon s Sob plie ol Tl iy a8 cl Slades g o Ml 51 (S i
3 ol gyl 255 aS sl Ol ol adlas il . .. . .
N SR a2 & W\Oiaﬁukwdh(.l&):uéjbijjw.wl)ﬁ))

s e A byl e 4 e Sy o )
Gl St A0 BEDE i e 0 20 TiTsd OLES dalss il Lol oS 5 kS 2als 5 Lalie sls e

QLAY ) oyloi ) v 0,90 )T linoj ol K gy pole olCiils iingy oole dypid



av Ohlen 5 65,5 Bolo )

Sleds s slag ) o sl Ol e & (o | e
sl sl el L Gllas T iledd 1S s 5 OlaLS
Cgas Yo 2y S50l ey L(YeoA) 0L 5 Dimié
A4S A0l OLS 6 5 S I8 s (i 0
J5 B e 3 el B B (S50 O
oS a (S5 T Olse 0T andllan 3 crimman 535005 5 Some
(A iy 1dn 8 50158 5 s i Lag JLS
(1£0) oy goes 3335 (IN0) gl iy (AY) sl f ]
esdlee L Y0) i Wt 5 s Yt sl 5 i s
Glaas S 5l sl 48 sl il 6,55 anlllas =l 2
S assl e 3 Sasl sl & 50 p ke st o35 el

Yo
Llea L.n%-)b 4.1.&..7

4 .
S o 4o

Slra gl 6 S5l 055 VU 51 S candllas =k
‘;:_,_ﬂu.i i 4 S gl S an syl Oldes gl 53 ol &5

b e o ol (Sa 0 cn it 5 oo sl el b a5 0 06
2 SoBwsl 5 e sls
S ke 5l 0l bl 581 s aew b &S bl
ASU e b slbl slags 5, 5815 a0l Yk adle Oles
L golan Oloys 5 i Csu cgr cilises Sl ol 5l eslizal
03,5 Iy a8l SNy opl G pms w350 (Rl S )l
Gy i b Dy 4 3l (pl g Gladiypr e Sl
Jslse) ol Sosdl el Sas 5 ol (g 4t g5 3 S
Sloran sl gdgainy alax 51l e 53 (0354 206
Sl aa) 5o 1) (GOISUe Ll 5 o0 Olej 5,0 & 85 555 sl
NS sl 3V nl sl 3 g 4 sl 3l catle
Jle il J S ale SLIil Sl ol )6 Sl
(JEs Jom QLS g b g e ST ps LS e A5
st sl e SV 55 sl Sl (IS
Sty bl 5 o J ol Cles s 5 2l6

2SS 5o

Alborz Univ Med J (AUMJ) 2021 January; 10(1):52-59
http://aums.abzums.ac.ir

Lo i by a5 (Sl o 508 S - 55 o
J st LAGJLB cadies glaas S as Wsls Olis Sladlas .3y
! e 3 S St e sl S Tl 5ok
ok (I 3lsn 53 555 488 Wil o ol sl S a6
i SLagB b s Slragsl (ST S eas; S
sdd S s i 53 g eSS Lo s s ]
DHLSon 5 (o5 il aallan il b iles T o
(b an a3 g a3 Gla Sl s L (Y0 0)
=Sl St o isls OLE Gl 5 sl J sz
e A e V) el sl e L Jad o 58
3y Slran ol 55 ST (Y OIA) 0l LSes 5 Garcia
adlllae s et Lt Lol slag )l s S Al | e
Ol 35y p sk oy 5 (Ciliiee S8 58) sl S el 0T
Sz sy g slite (gd 53l 4 adlles L 5 S0
L osSde Slera sl 5l el laz 6 o 2ty )6 Sl
e 3,5 1S Dl sl s il s
s s ol S a3 s ale Slrag sl S 05 S O
5ol ad sl b s 5 il (65 W5 e K2
TS S 5 1

Slorag sl po 1) Lag s L) its 55k 4 87l se )
o Ll d 5 Cusb Ol 4 Ol e s e 13 50
bl ez 3 gy s diS A5 sla S 3 S 0Ll (3l
Slazld an Cod UNYT) by 5l (6 208 A 5o Ysams
e Ll s e SV b (6HIUgSS S o A 4555
|y o ses Ssb Ol o S dals b b s w0 Vsans Cins
A5 5 K8 Al e ) Slragpol et 55 5 s e 5Bl
i Sl gas 3l 5 5 3 Sl pl 2ol A s ¢ o
Sl iy 5 ate s Cugby Al cde w4 L5 e el g
Tl el (3l o 5 sty

S Laoen 53 53 (Sap 0l Ol St canllas ol 53
3ok dbe ez ls a5 S ansol 5 ezl 4 by e
5B iy b s cad (S 03 (65558 Y paams
O S S5l 5l (Slos S il 12 e 5> Sl 5
Slaai S 4l sbadsbe dapneS 5500 o8 Sl S w08



WAV Jlo 50 Glaeepd (byas Slragsl (2,6 gla Sogll )y OA

References

1.

10.

11.

12.

13.

Rahman MS, editor. Handbook of food preservation.
CRC press;2007:14-29.

Ray B, Bhunia A. Fundamental food microbiology: CRC
press;2013.

Samson RA, Hoekstra ES, Frisvad JC. Introduction to
food-and  airborne  fungi.  Centraalbureau  voor
Schimmelcultures (CBS);2004.

Godfray HC, Beddington JR, Crute IR, et al. Food
security: the challenge of feeding 9 billion people.
Science 2010;327(5967):812-8.

Qureshi H, Ali SS, Igbal M, et al. Aflatoxins and hepatitis
B, C viral associated hepatocarcinogenesis. J Cell SciTher
2014;5:179.

Hammami W, Fiori S, Al Thani R, et al. Fungal and
aflatoxin contamination of marketed spices. Food Control
2014;37:177-81.

Embuscado ME. Spices and herbs: Natural sources of
antioxidants—a mini review. J] Funct Foods 2015;18:811-
9.

Viuda-Martos M, Ruiz-Navajas Y, Fernandez-Lopez J, et
al. Spices as functional foods. Crit Rev Food Sci Nutr
2010;51(1):13-28.

Bircan C. The determination of aflatoxins in spices by
immunoaffinity column extraction using HPLC. Int J
Food Sci Technol 2005;40(9):929-34

Dimi¢ GR, Koci¢-Tanackov SD, Tepi¢ AN, et al.

Mycopopulation of spices. Acta Period. Technol
2008;39:1-9.

Shabani S, Zojaji M. Assessment
ofcontaminatedspiciesemployedin ~ food  preparation

concerned with the heat persistant spores. J Food Tech
Nutr 2011;8(4):83-89.

Aiko V, Mehta A. Prevalence of toxigenic fungi in
common medicinal herbs and spices in India. 3 Biotech
2016;6(2):159.

Man A, Mare A, Toma F, et al. Health threats from
contamination of spices commercialized in romania:
Risks of fungal and bacterial infections. Endocr Metab
Immune 2016;16(3):197-204.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Mansouri M, Zibafar E, Hashemi SJ, et al. The study of
fungal contamination in three current packed spices in the
markets of Tehran: brief report. Tehran Univ Med J
2015;73(3): 226-230.

Avery SV, Singleton I, Magan N, et al. The fungal threat
to global food security. Fungal Biol 2019;123(8):555-7.

Schuster E, Dunn-Coleman N, Frisvad JC, et al. On the
safety of Aspergillus niger--a review. Appl Microbiol
Biotechnol 2002;59(4-5):426-35.

Francisco das Chagas OF, Kozakiewicz Z, Paterson RR.
Mycoflora and mycotoxins in Brazilian black pepper,
white pepper and Brazil nuts. Mycopathologia
2000;149(1):13-9.

Gatti MJ, Fraga ME, Magnoli C, et al. Mycological
survey for potential aflatoxin and ochratoxin producers
and their toxicological properties in harvested Brazilian
black pepper. Food Addit Contam 2003;20(12):1120-6.

Kong W, Wei R, Logrieco AF, et al. Occurrence of
toxigenic fungi and determination of mycotoxins by
HPLC-FLD in functional foods and spices in China
markets. Food Chem 2014;146:320-6.

Garcia MV, Parussolo G, Moro CB, et al. Fungi in spices
and mycotoxigenic potential of some Aspergilli isolated.
Food Microbiol 2018;73:93-8.

Yin MC, Cheng WS. Inhibition of Aspergillus niger and
Aspergillus flavus by some herbs and spices. J Food Prot
1998;61(1):123-5.

Jeswal P, Kumar D. Mycobiota and natural incidence of
aflatoxins, ochratoxin A, and citrinin in Indian spices
confirmed by LC-MS/MS. Int J Microbiol 2015;2015.

Mandeel QA. Fungal contamination of some imported
spices. Mycopathologia 2005;159(2):291-8.

Al-juraifani AA. Natural occurrence of fungi and
aflatoxins of cinnamon in the Saudi Arabia. Afr J Food
Sci 2011;5(8):460-5.

Elshafie AE, Al-Rashdi TA, Al-Bahry SN, et al. Fungi
and aflatoxins associated with spices in the Sultanate of
Oman. Mycopathologia 2002;155(3):155-60.

DILAF ) s)lacs ) v 6,90 6 FUT Glivnj ol Sy pale olCetily gy cake 4 pii



‘‘‘‘‘‘‘‘‘‘

AU MJ Alborz University of Medical Sciences Journal, January 2021, Vol. 10, No. 1: 52-59 Original Article

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Zainab Sadeghi Dehkordi'",
Mohammad Ellahi? Somayeh
Moradi3, Banafsheh
Yalameha*

! Unit of Parasitology and
Mycology, Department of
Pathobiology, Faculty of
Veterinary Science, Bu-Ali
Sina University, Hamedan,
Iran

2 Bs student, laoratory science,
Faculty of Veterinary
Science, Bu-Ali Sina
University, Hamedan, Iran.
Msc student, Physiology,
Faculty of Veterinary
Medicine, Ferdosi University,
Mashhad, Iran

% Unit of Parasitology and
Mycology, Department of
Pathobiology, Faculty of
Veterinary Science, Bu-Ali
Sina University, Hamedan,
Iran

* Department of Biochemistry,
Faculty of Medicine,
Lorestan University of
Medical Science,
Khoramabad. Iran

*Corresponding Author:
Unit of Parasitology and
Mycology, Department of
Pathobiology, Faculty of
Veterinary Science, Bu-Ali
Sina University, Hamedan,
Iran

Tel: 09132835171
E-mail: z.sadeghidehkordi@basu.ac.ir

A Survey on Fungal Contamination Incurrent Consumed
Spices in Hamedan in 2019

Received: 4 Apr. 2019; Accepted: 12 Jun. 2020
Abstract

Background: Spices are a rich source of powerful antioxidants and food flavors in the
production and maintenance process that may be exposed to fungal contamination. The
purpose of this study was to investigate the fungal contamination of various spices
including curry, red pepper, black pepper, turmeric and cinnamon from some
supermarkets in Hamedan.

Methods: In this cross-sectional study that was performed in the laboratory of Mycology,
Veterinary Science Faculty in Bu Ali Sina University of Hamedan from March to July
2019, 100 samples of five types of spices including curry, black pepper, red pepper,
turmeric and cinnamon, belonging to four brands,were selected from different regions of
Hamedan. Serial dilutions 10" to 10°were used to culture the prepared samples on
mycological media. In the end, colonies were counted and examined.

Results: A total of 2167 colonies were isolated and identified from 6 fungal species of
spices (642), cinnamon (973), turmeric (131), and red pepper (421). Black pepper did not
have fungal infections. Detected fungi mainly included Aspergillus niger (31%), Rhizopus
spp (28%), Aspergillus flavus (22%), Penicillium spp (8%) respectively.

Conclusion: The results of this cross-sectional study indicate that there are high levels of
fungal contaminations in current used spices, so that the highest fungal contamination was
related to Aspergillus niger and the highest contamination was related to cinnamon and
curry spices.

Key words: Spices, Fungi, Hamedan
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