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ABSTRACT

Spices are important agriculture commodities beeanfstheir strong flavour, aroma and taste they aidely used

to flavour the food preparations. Fungal contamiaoatis one of the common problem in spice trade wupoor
agriculture and storage practices spices get cormamed from field to fork level, if they get condiecatmosphere
for their growth they grow and produce toxic secanydmetabolites called mycotoxins, mycotoxins aery toxic
effects on Humans and animals. The most common toxyt® are Aflatoxins, Ochratoxins, Fumonisins,
Trichothecenes, Zearalenones and Ergot alkaloids &imong the mycotoxins Ochratoxins are most cantmans
produced by mainly two genera of fungi, Aspergibunsl Penicillium. The International Agency for Rasé on
Cancer (IARC) classified Ochratoxin-A as possiblantan carcinogen (Group 2B), were Ocharatoxin —A is
common contaminant of various food stuffs includipges. The present study aims to investigatedheentration

of Ochratoxin—A in selected spices from Dharwadot&l of 20 samples belonging to 5 spices were yaeal for
Ochratoxin-A content by HPLC (High Performance liégquChromatography) with fluorescent detector, after
immunoaffinity column clean up, average percentafjeecovery value (mean) is 87% , Limit of Quacdifion
(LOQ) is 5.0 ug/Kg among the 20 samples 19 sangdles's Ochratoxin- A content <5.0 ug/Kg but one klac
pepper sample shows Ochratoxin—A content 5.9 pg@ahratoxin—A content of all the 20 analysed sasple
ranging from < 5.0 pg/Kg to 5.9 pg/Kg., so all thé analysed samples from Dharwad shows the Ochratvx
content within the EU consumption limit.
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INTRODUCTION

Spices are strongly flavoured aromatic substantesgetable origin they are commonly used to flavitle food
preparations, fungi are predominant contaminangpitfes but most of such mycopopulations are pigbraarded
as commensal residents on the plant that survisadgal contamination of spices is the one of thepmaroblem in
spice trade, if contaminated mycoflora gets congrictmosphere for their growth, they grow and degrtne
quality and taste of the spice. The potential forgal spoilage and mycotoxin production is maindpends upon
the type of fungi present, composition of food, dlarg and storage conditiorj&]. Mycotoxins are the secondary
metabolites secreted by few species of fungi whightoxic to Humans and animals. The most commorotoyins
are Aflatoxins, Ochratoxins, Fumonisins, Trichotiees, Zearalenones and Ergot alkaloids etc. Thereanany
factors which influence the mycotoxin productionzViEnvironmental conditions, storage conditionsngal
species, etd2], because of their toxic properties, health effents @conomic losses mycotoxins drawn the attention
of scientific community in recent years and alsoréased the awareness among the common people tdMiyeo
are having comparatively high thermostability eveost of the food processing operations cannot algstr
mycotoxin completely3].

Ochratoxins are common mycotoxins produced by maiwb genera of fungAspergillusand Penicillium. [4]
classified Ochratoxin-A as possible Human carcimo@@roup 2B) and also it has been described asropdic,
teratogenic, immunotoxic and hepatotoxic to labmmatand domestic animalfs], Based on slight chemical
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structural differences they classified as OchatoXjirB and C were Ochratoxin-A is most toxic ochxato[6].

Therefore this study aims to investigate prevaldegel (concentration) of ochratoxin —A in selectgaices from
Dharwad. A total of 20 samples belongs to 5 spiwere analysed for ochratoxin —A content by HPLC-&er
immunoaffinity column clean up.

MATERIALS AND METHODS

Sampling

A total of 20 samples belonging to 5 different sgiwiz. Elettaria cardamomuniylaton. (Cardamom)Coriandrum
sativum,L. (Coriander),Cuminum cyminuml,.. (Cumin), Cinnamomum tamalal. Nees and C.H. Eberm (Indian
cassia) andPiper nigrum,L. ( Black pepper) 250 gram of each sample of omkmvariety were randomly collected
in polyethene bags from four different places fidarwad and stored af € until the analysis.

Extraction and quantification of Ochratoxin —A

Ochratoxin—A was extracted and analysed ugfidor extraction of ochratoxin -A0 gms of spice sample put into
blender Jar add 70 ml of methanol followed by 300fil % Sodium Bicarbonate into the jar mix thorolygblend
at high speed for 1 min filter the extract throdlylted filter paper (240mm) into a 250 ml beakdtemthis pipette
10 ml of the filtrate into 50ml of graduated cylard(if the sample is Nutmeg , Oregano or Black pemad 40 ml
of 20% tween 20 solution to the graduated cylindfethe sample is not one of the product add 40X buffer
solution and mix thoroughly now transfer the cohtbnough microfiber filter paper, this will be uséor clean up.

Immunoaffinity column cleanup

Immunoaffinity column cleanup (IAC); for immunoaffty column clean up attach syringe column to pustgnd
rinse it with HPLC grade Methanol and then with péamsolution connect OTA immunoaffinity column (Qah
Test™ column was used for IAC clean up), pipette outmil®f sample solution allow it to absorb on theuroh

once entire sample is passed, rinse it with 10 Do buffer and 10ml of HPLC water place the Stepgul test
tube under the column tip and add 1ml of 98:2 HRl€&hanol: Acetic Acid to it, collect the Methaneluent in

test tube and add 1ml of HPLC water to column oblthe water eluent in the same vertex the mixtarel min,

this eluent mixture is used for injection.

Instrumental conditions

Ochratoxin—A was quantified by using following inghental conditions HPLC with fluorescent detedgcitation
333 nm and Emission 443 nm, column C18 ; 4.6 X 50 (Rart no.: 00B-4252-EQ) at ambient temperat&&%
HPLC Water+48.8% HPLC grade Acetonitril + 0.2% HPg@de Acetic Acid was used as mobile phase; fimte: r
1ml/min injection volume: 50ul and average % ofonezry Value (mean) is 87%, Limit of Quantificatios 5.0
Mg/Kg, Supelco Ochratoxin —A standard used asralatd for Ochratoxin- A analysis, working standa@édppb.

RESULTS AND DISCUSSION

In the present investigation a total of 20 spicesias belonging to 5 different spices were analytsecheck the
Ochratoxin-A concentration by HPLC method, in thisthod the selectivity is achieved by OTA immungnég
column clean up. The mean recovery value of OT87% were the OTA limit of Quantification (LOQ) is(b
pHag/Kg., if the analysed OTA concentration is belm®@ pg/Kg then it is reported as < 5.0 pg/Kg.

A total 20 samples are analyzed for Ochratoxin-Aaemtration belonging to 5 spicaéiz. Cardamom, Coriander,
Cumin, Indian Cassia and Black Pepper from foufedit places by random sampling out of the 20 yeeal
samples (Table No.-l) 19 samples viz., Cardamomméa codes OTAS4-fig. No.l(B), OTAS9-fig. No. 1(C),
OTAS14-fig. No. I(D), OTAS19-fig. No. I(E), Coriaed (sample codes OTAS2- fig. No.ll(A), OTAS7-figoN
[1I(B), OTAS12-fig. No. lI(C), OTAS17-fig. No. lI(D) Cumin (sample codes OTAS1- fig. No. IlI(A), OTAHE.
No. 1l(B), OTAS11-fig. No. llI(C), OTAS16-fig. Nolll(D), Indian cassia (sample codes OTAS5-fig. N&(A),
OTAS10-fig. No. IV(B), OTAS15-fig. No. IV(C), OTAS2fig. No. V(D) and Black pepper (sample codes
OTAS3-fig. No.V(A), OTAS8-fig. No. V(B), OTAS13-figNo. V(C) samples showing the total Ochratoxin-A
concentration < 5.0 pg/Kg but one Black pepper dangample code OTAS18-fig. No. V(D) shows OchrateX
concentration 5.9 pg/Kg. Fig. No. I(A) shows Ochrénn- A Standard HPLC Chromatogram.
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Table No. | Occurrence Ochratoxin A in Spice sampkefrom Dharwad

Ochratoxin-A
Sl. No. | Sample Nam¢ Sample Coj%oncentration
1 Cardamom OTAS4 < 5.0 pg/Kd
2 Cardamom OTAS9 <5.0 ug/Kg
3 Cardamom OTAS14 < 5.0 pg/Kd
4 Cardamom OTAS19 < 5.0 pg/Kg
5 Coriander OTAS2 < 5.0 ug/Kg
6 Coriander OTAS7 < 5.0 pg/Kg
7 Coriander OTAS12 < 5.0 pg/Kg
8 Coriander OTAS17 < 5.0 pg/Kg
9 Cumin OTAS1 < 5.0 pg/Kg
10 Cumin OTAS6 < 5.0 pg/Kg
11 Cumin OTAS11 <5.0 pg/Kg
12 Cumin OTAS16 < 5.0 ug/Kg
13 Indian Cassial OTAS5 < 5.0 pg/Kg
14 Indian Cassia| OTAS10 < 5.0 pg/Ki
15 Indian Cassial OTAS15 < 5.0 pg/Ki
16 Indian Cassial OTAS20 < 5.0 pg/Ki
17 Black Pepper OTAS3 < 5.0 pug/Kg
18 Black Pepper OTAS8 < 5.0 pg/Kg
19 Black Pepper OTAS13 < 5.0 pg/Ki
20 Black Pepper OTAS18 5.9 pg/Kg
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Fig. I. HPLC-FD chromatograms
(A) OTA standard Chromatogram (100 pg/Kg). (B) Camiom sample code - OTAS4 ( <5.0 pg/Kg) (C) Cardansample code - OTAS9 (
<5.0 pg/Kg) (D) Cardamom sample code - OTAS14 (0459/Kg) (E) Cardamom sample code - OTAS19 ( 4590Kg)
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Fig. No. Il (D)
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Fig. Il. HPLC-FD chromatograms
(A) Coriander sample code- OTAS2 (<5.0 pug/Kg) (Byoriander sample code- OTAS7 (<5.0 pg/Kg) (C) Coriader sample code- OTAS12
(<5.0 pg/Kg) (D) Coriander sample code- OTAS17 (<®Gug/Kg)
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Fig. Ill. HPLC-FD chromatograms
(A) Cumin sample code- OTAS1 (<5.0 pug/Kg) (B) Cunsiample code- OTAS6 (<5.0 pg/Kg) (C) Cumin samgde- OTAS11 (<5.0 pg/Kg)
(D) Cumin sample code- OTAS16 (<5.0 ug/Kg)
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Fig. No. IV (C)
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Fig. IV. HPLC-FD chromatograms
(A) Indian cassia sample code- OTAS5 (<5.0 pg/K¢B) Indian cassia sample code- OTAS10 (<5.0 pg/K@) Indian cassia sample code-
OTAS15 (<5.0 pg/Kg) (D) Indian cassia sample co@FAS20 (<5.0 pg/Kg)
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Fig. No. V (B)
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Fig. V. HPLC-FD chromatograms

10.00

(A) Black pepper sample code- OTAS3 (<5.0 pug/Kg) Back pepper sample code- OTAS8 (<5.0 pg/Kg) Blck pepper sample code-
OTAS13 (<5.0 ug/Kg) (D) Black pepper sample coddAS18 (5.9 pg/Kg)
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Ochratoxin A contamination of various food stuffashbeen reported from the various parts of the dyd8]
reported natural occurrence of Aflatoxin and Oadbxat A in commercial Chilli and Chilli sauce samgleCo-
occurrence of Alatoxin and ochratoxin A in spicem turkey markef9] OTA in Black and white pepper products
[10], occurrence of Ochratoxin A in Korean red paprikd grevention strategies factors were explaineiliy;
[12] analysed OTA levels in spices and dried nuts inidia market, survey of Ochratoxin A in rice froran[13],
Ochratoxin- A levels in food stuffd4], Natural occurrence of ochratoxin- A in some magletligerian food$§15]
Determination of OTA in food by HPLC 6], Study of Ochratoxin: A complexation in coffgs].

All the 20 analyzed samples showed the ochratoxiwoAcentration within EU consumption limit, Europea
regulation[17] for ochratoxin A consumption limit for spices is.Qqug/Kg.

CONCLUSION

In the present investigation ochratoxin A concerdraof 20 spice samples belongs tom 5 differen¢espviz.,
Elettaria cardamomumyaton. (Cardamom)Coriandrum sativumi.. (Coriander) Cuminum cyminuni,. (Cumin),
Cinnamomum tamalal. Nees and C.H. Eberm (Indian cassia) Bigkr nigrum,L. ( Black pepper) of unknown
variety were randomly collected from four differgriices from Dharwad. All the 20 analysed samplesvs the
ochratoxin A content within the EU limit only i.45.0 pg/Kg for spices, Among the 20 analysed sampi
samples viz., Cardamom (sample codes OTAS4-fig. KB), OTAS9-fig. No. I(C), OTAS14-fig. No. I(D),
OTAS19-fig. No. I(E), Coriander (sample codes OTA®Z No. II(A), OTAS7-fig. No. 1I(B), OTAS12-fig.No.
[I(C), OTAS17-fig. No. II(D), Cumin (sample codesT@S1-fig. No. llI(A), OTAS6-fig. No. 1lI(B), OTAS1Hig.
No. IlI(C), OTAS16-fig. No. llI(D) ,Indian cassiss&émple codes OTAS5-fig. No. IV(A), OTAS10-fig. NK/(B),
OTAS15-fig. No. IV(C), OTAS20-fig. No. IV(D) and Btk pepper (sample codes OTAS3-fig. No. V(A), OTAS8
fig. No. V(B), OTAS13-fig. No. V(C) samples showirige total Ochratoxin-A concentration <5.0 pg/Kg lu
Black pepper sample, sample code OTAS18-fig. NdD)V§hows Ochratoxin- A concentration 5.9 pg/Kg and
Ochratoxin- A Standard HPLC Chromatogram Fig. N&) so all the 20 analysed samples from Dharwaalsh
the Ochratoxin-A content within the EU consumptiiomit (for spices is 15.0 pg/Kg).

Acknowledgement
We are thankful to the Chairman Department of Bptdarnatak University, Dharwad for providing labtory
facilities and U.G.C New Delhi for their financia$sistance.

REFERENCES

[1] Qaher A. MandeeMycopathologia2005),159:291-298.

[2] Hussein S. Hussein and Jeffrey M. Bra3elxicology(2001),167(2): 101-134.

[3] Lloyd B. Bullerman and Andreia Bianchirijternational Journal of Food Microbiolog§2007)119:140-146.

[4] International Agency for Research on CancerR@) IARC Monographs on the Evaluation of Carcinagen
Risks to Humans Volume 56 Some Naturally Occurt$upstances: Food Items and Constituents, Heteiocycl
Aromatic Amines and Mycotoxins.

[5] Evelyn O. Brien and Daniel R. Doetrichoxicology(2005) 35(1):33-60.

[6] Jarmila Skarkova, Vladimir Ostry, Frantisek Ma& Tomas RoubalAnalytical Letters,(2013),46:10,1495-
1504, DOI: 10.1080/00032719.2013.771266.

[7] Chapter 49, Official Methods of Analysis of A@AInternational 18th Edr2005

[8] Shahzad Zafar Igbal, Muhammad Rafique Asi, Muh@ad Zuber, Javed Akhtar, Muhammad Jawwad Saif,
Food Control(2013),30: 621-625.

[9] Fatih Ozbey, Bulent Kabalkood Control(2012),28: 354-361.

[10] M. Jalili, S. Jinap, S. RadMycopathologiag2010),170:251-258 DOI 10.1007/s11046-010-9320-7.

[11] Jongsung Ahn, Dongho Kim, Han-sub Jang, Yeang&im ,Won-Bo Shim, Duck-Hwa Chungdjycotox Res.
(2010),26:279-286, DOI 10.1007/s12550-010-0067-2.

[12] Chiraz Zaied, Salwa Abid, Chayma Bouaziz, $al@ouchane, Mohamed Jomaa & Hassen B&dwl
Additives & Contaminants: Part BBurveillance(2010),3:1,52-57, DOI: 10.1080/19440041003587302.

[13] J. Feizy, H. R. Beheshti, S. S. Fakoor Jaaati N. Khoshbakht Fahinkood Additives & Contaminants: Part
B: Surveillance(2011),4:1, 67-70, DOI: 10.1080/19393210.2010.542252.

[14] Stephen Wai-cheung Chung, Ka Ping Kwong, ArshaP. Tang, Samuel T. K. Yeung, Jourodl Food
Composition and Analys{2009) 22: 756-761.

[15] Hussaini Anthony Makun, A.L. Adeniran, Sime&@hidawa Mailafiya, Ifedapo Solomon Ayanda, Afeez
Temitayo Mudashiru, Uzochukwu Jeffrey Ojukwu, Alslinday Jagaba, Zakari Usman, Danlami Adam Salihu
Food Control(2013),31: 566-571.

51
Pelagia Research Library



Ch. Ramesh and Santoshkumar Jayagoudar Asian J. Plant Sci. Res., 2014, 4(1)32

[16] Pauline Mounjouenpou, Fallo Justin, Bernard/@uJoseph-Pierre Guiradsian Journal of Plant Science and
Researchi{2012) 2 (5):570-576.

[17] European Commission (2010b) commission regutafEU) N0.105/2010 of 5 FeR010amending regulation
(EC) No. 1881/2006 setting maximum levels for darteontaminants in food stuffs as regards OchratoXi
Official Journal of European Unioh35 7-8.

52
Pelagia Research Library



