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ABSTRACT

The survey on Aflatoxin Awareness And Assessment of Pune District of Maharashtra (India), was carried out
during the year 2013-14 to create awareness among the people and assessment of it through questionnaire method.
A questionnaire of fifteen different questions was prepared. In this survey study, data was collected from twelve
different villages of three taluka Baramati, Daund and Indapur of Pune district. Total one hundred twenty six
questionnaires sheet were sorted village wise and pulled data information about aflatoxin awareness and
assessment is done. Among these twelve villages 85 questionnaires were collected from six villages of Baramati
taluka Baramati 14, Dorlewadi 40, Dhekalwadi 19, Jalgaon 6 and 3 each from Malad and Sonawadi. Fifteen
questionnaires were collected from four different villages of Daund taluka, Goragadel, Jiregaon 8, and 3 each from
Jadhavwadi and Wasunde. Twenty six questionnaires were collected from only two villages Sapkalwadi and
Sanjaynagar of Indapur taluka which stands for 15 and 11 questionnaries respectively. Out of 126 individuals
answered maximum 57 persons (i.e.45%) were SS.C., 26 individual (21%) were H.SC.,15 individual (12%) each
were found graduate and post graduate, only 13 individuals i.e. 10 % were belongs to other educational
gualifications. In the occupation status it has been observed that 38 i. e. 30% were engaged in service, in businessit
wasl6 (13%), in agriculture it was maximum 65 (52%) and least7 (5%) was engaged in other occupation. In the
consumption of oil it was found 53 (i. e. 42%) family consumed lessthan 5 Kg. or 5 Kg. of oil per month and 73 (i. e.
58%) consumed more than 5 Kg. of oil per month. The detailed value of minimum consumption of oil per individual
per month is found in between 820 gmto 1 Kg. and for maximum it is 2.870 Kg.The data for family members
indicates 66 families 52% are there which have 5 or less than 5 members per family and 60 families 48% have
more than 5 members in the family. Maximum families 76 (60%) used soybean oil, 35 families i.e. 28% consumed
groundnut, 12 familiesi.e.10% purchased sunflower oil and only 2% i.e. 3 families found consuming cotton ail.
In adulteration of oil out of 126 individuals 60 i.e.48% were aware and remaining 66 i.e.52% individual were
unaware about this. They were made aware and insisted them to purchase good quality oil for better health. To
know the purchasing level of the individual the data was collected in three categories i.e. branded, local and in
loose type of ail purchased by the consumers. It has been observed that 80 families 63% purchased branded
company oil, 30 (24%) families utilized local brand oil whereas only 16 families 13% found using loose type of ail.
An effort was made to find out the reason behind using branded oil, it has been found that 66 individuals i.e.52%
families used it becauseit is pure and tasty and remaining 60 families 48% have replied for different reasons behind
using branded ail. In the reason behind purchasing local company oil 13 individuals (i.e.10%) have answered for
getting it cheaper and easily available compared to that of the branded one, the remaining 113 (i.e.90 %) have
replied that there are other reasons besides these to purchase local company oil. The information was collected
about the physical fitness of the people, it has been observed that among the 126 individuals answered 107 (85%)
were found physically sound and 19 i.e.15% were suffering from common problems like stomach aching, leg and
body pain, kidney stone ,blood pressure ,backbone problems ,piles, arthritis ,heart and diabetes but no one was
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found suffering from cancer or oncogenic problems. For storing groundnut for domestic purpose data was
collected on different types of storing appliances used by the local village people and it has been observed that
maximum people 64 (i.e.51%) used plastic gunny bags, 28 (22%) used plastic container, 20 (16%) used aluminium
tin to store groundnut pods and remaining only 14 (11% ) individuals used to keep it open temporarily before
consumption. The data was collected to know the awareness among the people about aflatoxin it has been
observed that out of 126 individual only 18 i.e.14% were aware about the aflatoxin and the remaining 108 i..86%
were unaware about it. These unaware 86% individuals were made aware about aflatoxin during collecting
information at the time of survey conducted. An effort was made to know if the consumer is aware about the toxin,
other than aflatoxin for this awareness it is found that out of 126 individuals 40 (32%) have replied yes and
remaining 86 (68%) individuals were found unaware, and these 68% unawar e individuals were made aware about
other toxin during collecting information at the time of survey conducted.
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INTRODUCTION

Mycotoxins (mykos = of fungal origin; toxikoses xins) are toxic substances produced mostly as skecpn
metabolites produced by fungi that grow on seeds faed in the field, or in storage. The term ‘mypan’ is
usually reserved for the toxic chemical productsdpiced by fungi that readily colonize crops [1].eOnold species
may produce many different mycotoxins, and the samgeotoxin may be produced by several speciesTgg
symptoms of a mycotoxicosis depend on the typeyafatoxin; the concentration and length of exposaseywell as
age, health, and sex of the exposed individual ABhtoxins are a type of mycotoxin produced Bgpergillus
species of fungi, such a\.flavus andA.parasiticus [4a]. The umbrella term aflatoxin refers to fouffetent types
of mycotoxins produced, which arg,B,, G;, and G [5a]. Aflatoxin B;, the most toxic, is a potent carcinogen and
has been directly correlated to adverse healttetsffsuch as liver cancer, in many animal spedbt Aflatoxins
are largely associated with commodities producethé tropic and subtropic, such as cotton, peapites and
maize [4c, 5b]. The occurrence of mycotoxins ini@adtural commaodities is a major health concern lfeestock
and humans. Aflatoxins are the secondary metabdit¢he fungi namely,Aspergillus flavus and A. parasiticus.
Aflatoxins are further differentiated into sub tgpguch as B1, B2, G1, G2 because of their bluea(8)green (G)
fluorescence under ultraviolet light respectivélgsed on structure, chromatographic and fluoresdemtcteristics.
Aflatoxins are extremely toxic secondary metabsliproduced predominantly by certain strainsAdfavus and
A.parasiticus, and rarely byA.nomius. Chemically, they are difuranocoumarin derivagivproduced by polyketide
pathway. There are about twenty related secondamyps of aflatoxins, aflatoxin B1,B2,Gland G2 frexfe
contaminate the foods (6,7) and their toxicity bagn well documented world over and from India §B8g,10).
These fungi can infect the crop in the field, a& groduce during the processing, handling, stor@gethe infected
pods, kernels or in the culture, the fungus produaiése green coloured colonies with abundant sladion, the
accumulation of the aflatoxins occurs in the késror feed. Both raw and processed fruits and tabigs are
highly susceptible to mycotoxin contamination [ALFlavus is often countered as a tomato fruit rot pathodjening
post harvest survey [12]. Aflatoxins are potentcoargenic substance and have also been implicatdtuinan
diseases like hepatitis B, tuberculosis by supprgssmmune system. SporesAfflavus are saprophytic in nature
and once they become pathogenic,they are knowrradupe an array of toxic secondary metabolitesutiog
aflatoxins[13].Aflatoxin B1(AFB1)is a potent hepa&cinogenic and genotoxigenic metabolites thatehleen
classified as group | carcinogens by Internatiohgéncy of Research on Cancer [14].In our earlieveyed
carried out for awareness and assessment for dflabd Muktainagar Taluka in Jalgaon district of Maashtrat
has been observed that only 36% individual weredoaware about the aflatoxin and 64% were unawboetat
and for other toxin 48% were aware and 52% werevana [15]. In our next surveyed carried out forlkég@ur
Taluka in Buldhana district of Maharashtra theadedllected on awareness about aflatoxin whichicatds that
60% individuals were aware about the aflatoxid @0% were found unaware about it.62% consumergre w
aware about the toxin, other than aflatoxin an®38ere unaware about this (16).Thus, aflatoxineHacome of
concern in agriculture as well as in animal and &nirnealth on a global scale.

Three basic approaches viz, prevention, removaldabolification seem to be promising for aflatoxauntrol. Use
of crop rotation and intercropping found usefulpreventing aflatoxins contamination [17].Additiof calcium
and gypsum also reduce pre-harvest aflatoxin canttion [18].Use of resistance genotype like Ch[t8],PI-
337409[20] and other bold seeded genotype like 83&- B-95, B-99-1 supported to lowest aflatoxindurction
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[21] are useful in resistance breeding programnmap® methods like exposure of oil to bright suhtiguse of
common salt (10%) are useful even at household fereletoxification of aflatoxin [22].

The different factors responsible for aflatoxin tzonination at different level are catagories as-grarvest level
i.e.at soil level -native population 6f flavus group of fungi varies from farm to farm dependargsoil types and
crop rotations. At plant level-drought prone sasdil in which groundnut is grown year after yeag hot spots for
aflatoxin contamination. Prolonged drought 3-4 wdaking seed formation and maturation stages trigg#atoxin

contamination.

Harvesting level-Mechanical damage to the @adbe time of harvesting, threshing or damagiesta during the
process of decortications. Harvesting of crop imiaiedly after irrigation and consequent high inifiald moisture at
the time of processing and storage promote comdfio aflatoxin build up in the produce. Inefficteand slow

drying process under the humid condition enhanflatoain contamination risk greatly. Post harvestdl (storage
level) —storage of produce in warm and humid rooithva large stack directly on the floor favours idap
multiplication of the fungus and affects even gtmd.

MATERIALSAND METHODS

To conduct survey on aflatoxin awareness and assedsa questionnaire of fifteen different questiomas

prepared. The questions were related with theilifipgtion, occupation, number of members in theilg, whether

they have previous knowledge of aflatoxin contartiémain groundnut and other related toxins produdeé to

adulteration in consumable food items. Quantitivéed qualitywise monthly utilization of edible &y the family.

reason behind the utilization of branded and Ipcatuct of edible oil, physical fitness, use offeliént means like
gunny bag , plastic container, aluminium tin oe tpen space for storing groundnut.

This survey of three talukas Baramati, Daund amthpur of Pune district was carried out duringytear 2013-14
and data was collected personally from the indi@idu The main concept behind this survey was topeoen
difference in the information collected from ouepious survey carried out for Muktainagar talukalafgaon and
Malkapur taluka of Buldana district and to createrenawareness among the individuals of above mesdidhree
talukas of Pune district about aflatoxin and otieed related toxin. Here, in this survey studgtadwas collected
from different villages of these three talukas ah® district of Maharashtra. The total twelve dife villages were
covered in this survey and one hundred twenty sigstjonnaires were collected from different induats, the
details of which are given in the table. All these hundred twenty six questionnaires were soriteyg wise and
detailed data information about aflatoxin awasmand assessment is done.

RESULTSAND DISCUSSION

The data in the Table 1 indicates, village wiggrihution of 126 questionnaires collected, framet different
talukas Baramati, Daund and Indapur of Pune digtricf Maharashtra. Total twelve villages were amekto
collect data among these twelve villages 85 goestires were collected from six villages of Baafintaluka
which includes (Baramati 14, Dorlewadi 40, Dheladivl9, Jalgaon 6 and 3 each from Malad and Soriawad
Fifteen questionnaires were collected from foufedént villages of Daund taluka which includesr&made 1,
Jiregaon 8, and 3 each from Jadhavwadi and Wasinty six questionnaires were collected framty two
villages Sapkalwadi and Sanjaynagar of Indaplukt which stands for 15 and 11 questionnarigsecssely.

Table 1. Number of questionnaires collected from three different Talukas of Pune District of Mahar ashtra

Sr. No. | Village Namewith Taluka | No. of questionnaires | Sr.No. | Village Namewith Taluka | No. of questionnaires

1 Baramati (Baramati) 14 7 Goragade (Daund) 01
2 Dorlewadi (Baramati) 40 8 Jiregaon (Daund) 08
3 Dhekalwadi (Baramati) 19 9 Jadhavwadi (Daund) 03
4 Jalgaon (Baramati) 06 10 Wasunde (Daund) 03
5 Malad (Baramati) 03 11 Sapkalwadi (Indapur) 15
6 Sonawadi (Baramati) 03 12 Sanjaynagar (Indapur) 1 1
- Tatal 85 - Total 41

The data in the Table 2 illustrate about two patameeducational qualification and occupatiorthe individuals
surveyed. The parameter educational qualificati@s wdded in the questionnaires to know about ttigilized
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status of the people and it has been observedatiaing the 126 individuals answered maximum 57 perso
(i.e.45%) were S.S.C., 26 individual (21%) were &.$15 individual (12%) each were found graduaté post
graduate ,only 13 individuals i.e. 10% were belotmsther educational qualifications. In the ocdigrastatus it
has been observed that out of 126, 38 i. e. 30% wmrgaged in service, in business it was 16 (18%@griculture

it was maximum 65(52%) and least7 (5%) was engagether occupation.

Table2. Parameter wise data collected from 126 questionnaires

Sr. No Eduggtio_nal N‘o._ of Percentage Sr. No Occupation N_o._ of Percentage
" 7| Qualification | Individual | over total T Individual | over total
1 S.S.C. 57 45 1 Service 38 30
2 H.S.C 26 21 2 Busines 16 13
3 Graduate 15 12 3 Agriculturigt 65 52
4 Post Graduatg 15 12 4 Other 07 05
5 Other 13 10 - - - -
- Total 126 100 Total 126 100

The result obtained for other parameters like famiembers, rate of oil consumption per month, tgbeoil
consumed, adulteration in oil, purchase of oilscgabehind using branded and local company oilsighy fithess,
storing facility for groundnut, and awareness @& preople about aflatoxin and other toxin in growrtds shown in
the Table 3.

To determine the rate of oil consumption per fgmper month, the rate of oil consumption was cat&g in two
i.e. in type first family consuming 5Kg. or lets&an 5 Kg. of oil was included and in type secaathify consuming
more than 5 Kg. of oil was incorporated. The resuitthe Table 3 shows that among the 126 indiv&lga (i. e.
42%) family consumed less than 5 Kg. or 5 Kg. dfo@r month and 73 (i. e. 58%) family consumedarthan 5
Kg. of oil per month. If we have compared this adaf rate of oil consumption per month with thatfamily
members, this indicates that 66 families 52%theee which have 5 or less than 5 members in timdyfaand 60
families 48% have more than 5 members in the fandilye detailed value of minimum consumption of e
individual per month is found in between 820 gmilt&g. and for maximum it is 2.870 Kghe information was
collected on type of oil consumed by the consuama it has been observed that out of 126 theimman
families 76 (60%) used soybean oil, 35 families 28% consumed groundnut,12 families i.e.10% clpased
sunflower oil and only 2% i.e. 3 families found neoming cotton oil.

Now a days some agencies knowingly or unknowinginetime are doing adulteration in oil to profit manoney
without considering about the health of the consui@e, to make consumer more alert about adulterdtiey were
guestioned whether they are aware about this oth@tinswer was collected in yes or no form. Dattable3
indicates that out of 126 individuals 60 i.e.48%ravaware and remaining 66 i.e.52% individual wenaware
about this. They were made aware and insisted tioepurchase good quality oil for better health. Kirmw the
purchasing level of the individual the data wademtéd in three categories i.e. branded, localiardose type of
oil purchased by the consumers. It has been obdehst 80 families 63% purchased branded compaln\30i
(24%) families utilized local brand oil whereasy@b families 13% found using loose type of ail.

Those who were using branded oil for culinary psan effort was made to find out the reason bebgidg
branded oil, it has been found that out of 126viduals 66 i.e.52% families used it becauss jpurre and tasty
and remaining 60 families 48% have replied fofedént reasons behind using branded oil i. e.gbisd and fit for
health, there is no contamination and side effadtitis too nutritious to consumed.

In the reason behind purchasing local compar3aihdividuals (i.e.10%) have answered for getiingheaper
and easily available compared to that of the bedrmmhe, the remaining 113 (i.e. 90 %) have rephed there are
other reasons besides these to purchase local ogngila The common reasons for purchasing local gamy oil

over the branded were saving of money, scarcithofiey, economically reasonable and poor purchaspgcity
of the consumers.

The information was collected about the physicaefss of the people, the main concept behind this t@ know
about what are the common physical problems ambag tand could we find out any comparison with thiéér
style. It has been observed that among thel26ithgils answered 107 (85%) were found physicallynsloand
only 19 i.e.15% were suffering from common hegttfoblems like stomach aching, leg and body pauinéy stone
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,blood pressure ,backbone problems ,piles, aghhgart and diabetes but no one was found suffdrom cancer
or oncogenic problems and so we could not foung ratationship with their health problems with td their
type of oil consumed.

Table 3.Parameter wise data collected from 126 questionnaires.

. 5 or less than 66 (52%)
1| Family Members Greater than 5 60 (48%)
. . 5 or less than 5 Kg. 53 (42%)
2 | Rate of Oil Consumption per month Greater than 5 Kg. 73 (58%)
Groundnut 35 (28%)
. Soybea 76 (60%)
3 | Type of Oil Consumed Cottor 03 (02%)
Sunflower 12 (10%
L Yes 60 (48%)
4 | Adulteration in Oil No 66 (52%)
Branded company 80 (63%)
5 | Purchase of Oil Loca compan 30 (24%)
Loos¢ 16 (13%)
. . Pure 66 (52%
6 | Reason behind using branded compan Hher 50 (48%
. . .| Cheaper/easily available 13 (10%6)
7 | Reason behind using local company oil Other 113 (90%
. . Yes 19 (15%)
8 | Physical Fitness No 107 (85%)
Plastic gunny bag 64 (51%)
. - Plastic container 28 (22%)
9 | Storing Facility Aluminium tin 20 (16%)
Open space 14 (11%)
. Yes 18 (14%)
10 | Awareness about Aflatoxin No 108 (86%)
. Yes 40 (32%)
11 | Awareness about other toxin No 86 (68%)

For storing groundnut while using for domestic meg data was collected on different types of sgpappliances
or alternatives used by the local village peopiénas been observed that among 126 people maxineaple 64
(i.e.51%) used plastic gunny bags, 28 (22%) usasitipl container, 20 (16%) used aluminium tin taesgroundnut
pods and remaining only 14 (11% ) individuals usekeep it open temporarily before consumption.

To know the awareness among the people aboubxiftedvhich was the main concept of this surveynfrhie data
collected it is found that out of 126 individuallp 18 i.e.14% were aware about the aflatoxin dreremaining
108 i.e.86% were unaware about this. These una8g&%e individuals were made aware about aflatoxiringd
collecting information at the time of survey conthdt

Besides aflatoxin an effort was made to know if tkensumer is aware about the toxin (other thiatadin ) which
may cause due to any other reason and the findfiegghis awareness is found that out of 126 \itlials 40
(32%) have replied yes and remaining 86 (68%)viddals were found unaware, and these unawareithdils
were made aware about other toxin during collggdtifiormation at the time of survey conducted.

CONCLUSION

So, to keep groundnut free from aflatoxin dry willed healthy pods and bring down pod moisturlobel0%.Use
always new and clean gunny bags or aluminium tirsttoe the groundnut. Produce must be stored irele w
ventilated leak proof room. Store bags on wooddleth&eep one meter distance from walls and betwstacks.
Do not keep immature and damaged pods along wihhyepods. Do not dry diseased or pest infectets@iong
with healthy pods. During store the produce moestshould not exceed 10% .Try to avoid old and da&thdzags
for storing , which may be infested with pests. Tayavoid keeping bags directly on the floor. Rematriveled,
discolored and damaged kernels from the lot indgdhe nuts with broken testa by hand picking doech tout them
in new gunny bags. By adopting and applying thégs, it has been possible to obtained aflatoxik fiee
groundnut.
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The occurrence of mycotoxins in agricultural comitied is a major health concern for livestock angnans.
Aflatoxins are potent carcinogenic substance ank teso been implicated in human diseases like thsp8,
tuberculosis by suppressing immune system. Amdingeparameter studied in the survey on aflat@irareness
and assessment, from the data analyzed, it is wded! that the parameters like educational quatifios,
occupation, family members and physical fithessadrkeast importance but the parameters which elegad with
direct consumption of oil for domestic purpose afenore importance. It is to be taken very seripasid there is
an urgent need to aware the society people regaatinlteration in oil, insisted them to purchasedyquality or
branded company oil. It is necessary to consumeabpropriate quantity, to much or over use li&yond limit
may cause health problems in future. All typesaddf materials stored for consumption must be wedddand
stored properly.

Here in this aflatoxin survey studied it has bebserved that only 14% individuals were aware &&% were
unaware about aflatoxin contamination in groundsatthese 86% were made aware about aflatoxirperidems
causing due to consumption of aflatoxin contamitiageoundnut or oil. In our previous survey carrigat for
Muktainagar taluka it is found that the ratio of aaeness to unawareness was obtained 36% and 64%
respectively. In our next survey studied for kégdur taluka of Buldana district it is found thae ratio of
awareness to unawareness was obtained 60% &ndetpectively. If we have compared the awarenésiseo
society people of these three district for aflatoiiis found from the data that people of Pualaka are at the least
(14%) and Buldana taluka is at the top (60%) ahaktr of Jalgaon district lies in between these district (36%).
So to make all such aflatoxin unaware individddd8% aware about the contamination in the foenhd, there is
a need to conduct campaign for this throughegelllevel by students of life sciences, Food Catimm of India,
Food and Drugs Research Institute, Health and Afjtial departments. Food and Drugs Researclitutest
Agricultural Processed Food Export and Developnfegency (APEDA).Health and Agricultural  departrten
should keep a check on this by sudden sampleatislh, from market yards, provisions store andcadjural
producers and consumers for and detecting theesuddvel of aflatoxin contamination through ELISAd TLC
method or any other reliable newly developed tetdgyo
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