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ABSTRACT

The present study was conducted to test the effigief three type of storage practices viz., statdctly after
purchase, stored after open exposure and storesblar bed. The experiments were conducted for dxalhour

(12:00 to 12:30 pm) in open area of the laboratofyDepartment of Family Resource Management, Cellafy
Home Science, CCS Harayan Agricultural Universitysar. Nine samples of 2 kg of each spice (turmeed

chilli, coriander) were taken for 3 treatments. Batreatment was replicated thrice. The level of shoke and
infestation of each sample was recorded after iffeperiod of storage. (30 days, 60 days and 9gsyarinding
revealed that the level of moisture was found tsigeificantly higher in case of direct storageeafeach period of
storage. The level of infestation was found to éigh case of direct storage and no infestationuoced in spices
which were stored after solar bed exposure. Cor@ndas found more prominent to infestation by ldsina at
low level of moisture (7.97%) instead of other epicThe negative significant correlation was folretween
temperature and infestation, as the temperature feasd low the level of infestation was higher ih spices
(coriander r=-0.57*, red chilli r=-0.51* and turmec r=-0.40*) other side positive significant coreglon was
found between moisture and infestation in all spi@®riander r=0.71*, red chilli r=0.71* and turmés r= 0.69*)

Keywords: infestation, temperature and moisture.

INTRODUCTION

India’'s economy is predominantly agricultural. Nga800 million people are directly or indirectly plendent on
agriculture, for its production, processing, steramd marketing. India is in a forefront amonggpies and grain
producing countries because of its favorable cliecnahd soil conditions for growing spices and gsaifihe global
demand estimated for seed spices worldwide is A0B5tons, of which at present our country is ablexport about
7,21,25 tons annually, which is 49.70 per centheftbtal world demand. (Maheshwari, 2008). Accagdim Rabo
India Finance (2005), Haryana produces 42.45 mtinines spices on 8.1 hectare area per year anddimespices
are fenugreek (3.1 MT), coriander (1.4 MT), turmédf.7 MT) and red chilli (0.3 MT) and has 4.4 gent share in
all India’s production.

Most of the seed spices grown in India are quisesptible to various insect and diseases infestatial results as
high loss as 90 per cent. Farmers rely on and arse $aved seeds to the extent of 80 to 85 per Eantn saved
seeds are of poor quality and their continuousaififeet their quality and consequently their yieBlorage insects
cause major losses to farmers as well as tradessyNmes traders resort to unethical practiceasifig banned
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chemicals to store seed spices for longer perioglsdhce of micro-organisms, many of which coulddlzease
causing, poses risks to human health especiallypwpies are added to foods after cooking.

Most dried foods are comparatively low risk produict terms of causing food poisoning as they re@lgrudrying to
a sufficiently low moisture content to prevent thmultiplication of micro-organisms. However, herbsdain
particular spices, are an exception and commontyaio very high levels of micro-organisms includitngse that
cause food poisoning. In addition, they are commanbject to contamination with foreign matter. fiéghare two
main reasons for these high contamination leveisst FEonsiderable contamination occurs during hstixg,
washing and sun drying which takes place 'on faoften under primitive conditions. Secondly, suhsayg
processing of herbs and spices is restricted totémperature drying, grading, cleaning and grindiffiey are not
heat treated because this would result in lostéawbf and micro-organisms may thus survive procgsésatish, et
al. 2007). The reduction of food losses is partidyl a problem for small farmers in developing cii@s who
produce more than 80% of the food. Since the fiawit sun drying is a relatively slow process cdasable losses
can occur. In addition, a reduction in the prodyaality takes place due to insect infestation, eretyc reactions,
microorganism growth and mycotoxin development.

Contamination with dirt cannot be easily avoidethwhis method and cleaner dried grain can be obtbby drying
the grain on plastic sheets, preferably black. déoadte product storage and handling can increaaiyglosses
characterized by an increase in fungus and ingggtmination susceptibility, decrease of the geatidm capacity,
visible decay, loss of color, bad smell, loss of draterial, temperature increase and chemical andtional
changes

Due to the limited availability of the other coritrmethod, use of new low cost solar bed technolbgg
considerable potential for minimizing the lossestorage. The solar bed was effective in preverioimfestation
besides reducing the need for using insecticidased on the above rationale, the present studyndertaken to
study the different drying methods of spices totrarihe infestation.

MATERIALSAND METHODS

The experiments were conducted to test the effigief three types of storage practices viz., statieectly after
purchase, stored after open exposure and storedeadposure in solar beds. The experiments werdumed for
half an hour (12:00 to 12:30 pm) in open area efl#boratory of Department of Family Resource Mamagnt,
College of Home Science, CCS Haryana Agriculturaiversity, Hisar. This area receives plenty of direunshine
throughout the day.

1. Procurement of materials
1 Spices: For conducting experiments, 4% kg of each spicesevpurchased from the local market. (Spices:
turmeric, red chilli, coriander)

2 Plastic Sheets: For objective-2 black and transparent polythereethof gauge 85 were purchased from the local
market for making solar bed.

3 Storage Bags: The spices were stored directly after purchager apen sun exposure and solar bed exposure in
plastic container for fix time period (30 days, d&ys, 90 days) in the laboratory of Departmentarhify Resource
Management, College of Home Science, CCS Haryamaélgural University, Hisar.

2. Measurement of different parameters
Following parameters were measured by using diftarestruments:

1 Temperature: Ambient temperature was measured by using Ditfisrmometer and temperature inside the solar
bed was recorded by dial thermometer.

2 Moisture Content: Moisture content before exposure and after stonage recorded with Digital universal
moisture meter with the help of Seed Science Depart, CCSHAU, Hisar
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3 Thickness of polythene: Thickness of different polythene was measured/dayier calipers, with the help of
Pollution Board, Hisar.

3. Preparation samples of Spicesand details of treatments
Nine samples of ¥z kg of each spice (turmeric, igticcoriander) was taken for 3 treatments. E&elatment was
replicated thrice.

1 Treatment-1 (Direct Storage): In first treatment, ¥z kg of each spices were stameplastic container for fix time
period (30 days, 60 days, 90 days) after directimase.

2 Treatment-2 (Stored after open sun exposure): In second treatment, ¥2 kg of each spice spreadath was
exposed to sun for half an hour (12:00 to 12.30ang) then stored in plastic container.

3 Treatment-3 (Stored after exposurein solar bed): In third treatment, ¥z kg of each spice spreadlarsed was
exposed to sun for half an hour (12:00 to 12.30ang) then stored in plastic container.

Moisture of each sample was recorded before staaadeafter exposure to sun for 30 minutes (ope&xg and
solar bed exposure). Temperature recording wasedtat 12:00 noon and continued at 5 minute interuatil
12:30 pm.

4. Analysis of data:

The experimental data for temperature, moistureterin(before and after storage), Sunshine Intenaitg
infestation level were tabulated and statisticalialyzed by ‘Analysis of Variance’ technique. Thgndicance of
effects of treatments was judged with the helptekt and correlation coefficient.

RESULTSAND DISCUSSION

Temperature (%) of spicesin different conditions
The study was conducted in month of June and Juljpé noon session (12:00-12:30pm) in differenattreents
viz., direct storage, open exposure and solar tweege.

Table: | Temperature (%) of spicesin different conditions

Temperature (%)
Treatment 12:00 noon o 12:30 pm o
Spices Direct Open Solar 5 Direct Open Solar
percent Sper cent
storage exposure bed storage exposure bed
level level
. 34.33+ 36.67+ 37.33%+ 35.33+ 43.33bx 69.58+
Turmeric 203 1.04 057 0.30 117 057 123 140
. 33.67+ 35.33+ 36.33+ 34.33+ 39.66+ 68.66+
Red chilli 117 115 057 NS 057 173 239 122
. 37.33+ 41.33+ 44.6P+ 38.33+ 49.33+ 75.66+
Coriander 057 057 115 0.37 057 1.09 115 183

As the data in table | reveals that temperaturéugheric in direct storage (X=34.33+2.03) and ogaiposure
(X=36.67+1.04) was significantly different to eacther but not significantly differed to the tempera of solar
bed (X=37.33+0.57). In coriander temperature abQ210on of solar bed (X=44.67+1.15) was signifiahigher

to open exposure (X=41.33+0.57 and X=35.67+2.03) dimect storage (37.33+0.57, and X=34.00£0.57)is It
evident from table that the temperature of red lichit direct storage (X=33.67+1.17), open exposure
(X=35.33+1.15) and solar bed (X=36.33+0.57) was sighificantly different to each other. Data disgd that
temperature of turmeric and coriander at 12:30 jgnificantly differed in direct storage (X=35.334%, and
X=38.3310.57), open exposure (X=43.33+0.57 and X3391.09) and solar bed (X=69.58+1.23 and
X=75.66+1.15). It is clear from data that temperataf red chilli in solar bed (X=68.66+2.39) wagrsficantly
higher to open exposure (X=39.66+1.73) and direstge (X=34.33+0.57).
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Moisture content (%) in spicesin different conditions
Data in Table Il show the moisture content of spitedirect storage, open exposure and solar béteaime of

storage
Table: 1| Moisture content (%) in spicesin different conditions

Moisture (%)
I nitial After 30 minutes
. CD at . CD at
s | S| Oow || gean | e | o | S| g

9 p level 9 p level

. 9.33+ 9.33% 9.33+ 9.33+ 6.89+ 6.00+
Turmeric 0.93 0.93 0.93 NS 0.93 0.10 0.25 049

. 2.34+ 2.34+ 2.34+ 2.34+ 1.89+ 1.0%+
Red chilli 0.15 0.15 0.15 NS 0.15 0.11 0.23 0.60

. 6.67+ 6.67+ 6.67+ 6.67+ 5.3%+ 3.89+
Coriander 0.05 0.05 0.05 NS 0.05 0.18 021 064

Data show that moisture in solar bed was compalgtilower than open exposure and direct storagsitiall
moisture of each spice at 12:00 noon was same rectdstorage, open exposure and solar bed. Dathefur
highlighted that moisture content in turmeric imedt storage (X=9.331£0.93) was significantly high@moisture
content in open exposure (X=6.89+0.10) and soldr ¥%6.00+0.25) after 30 minutes of sun exposureisulire
content of red chilli and coriander (X=1.02+023 axd3.89+0.21) in solar bed was significantly lowter open
exposure (X=1.8940.11 and X=5.32+0.18) and dir¢atagie (X=2.34%0.15 and X=6.67+0.05) respectivEgta
further highlighted that moisture content in turindn direct storage (X=9.33+0.93) was significgntligher to
moisture content in open exposure (X=6.89+0.10) soldr bed (X=6.00+0.25) after 30 minutes of suposure.
Moisture content of red chilli, coriander (X=1.028)and X=3.89+0.21) in solar bed was significatyer to
open exposure (X=1.89+0.11 and X=5.32+0.18) anelctlistorage (X=2.34+0.15 and X=6.67%0.05) respelbtiv

Moisture content (%) in spicesin different storage period

Data regarding the table Ill show the moisture eottin spices in different treatments (direct sgeraopen
exposure and solar bed) in different time peri@d®days, 60 days and 90 days). Data show thattuneisontent
of turmeric (X=10.03£1.45 and X=10.56+1.18) in dirstorage was significantly higher than moisturatent of
open exposure (X=8.36+0.57 and X=9.16+0.10) andrdmtd (X=7.66+0.25 and X=8.20+0.50) in 30 days &ad
days of storage respectively. In 90 days of stothgamoisture content in each treatment was siganifly different
to each other. In case of red chilli the moistusatent of direct storage (X=3.46+0.55) in 30 dajstorage was
significantly higher to open exposure (X=2.26+0.5hd solar bed (X=1.76+0.20) and in 90 days ofagferthe
moisture content in solar bed (X=2.97+0.23 was ificantly lower than direct storage (X=5.37+0.50)daopen
exposure (v4.26+0.55). Moisture content of corianide60 days and 90 days of storage significaniffeced in

each treatment (direct storage, open exposure@adtsed) and in 30 days of storage the moisturgect in solar
bed (X=4.5010.61) was significantly lower in comigan to open exposure (X=6.93+0.72) and directaster
(X=7.97+0.67).
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Table: I11. Moisture content (%) in spicesin different storage period

After 30 days CD at After 60 days CDat After 90 days CDat
Spices Direct Open Solar 5% Direct Open Solar 5% Direct Open Solar 5%
storage exposure bed level storage exposure bed level storage exposure bed level
T ) 10.03+ 8.36+ 7.66+ 0.78 10.56+ 9.16+ 8.20+ 121 11.83+ 10.33+ 8.90+ 123
urmeric 1.45 0.57 0.25 : 1.18 0.10 0.50 : 0.89 0.78 0.30 :
. 3.46+ 2.26+ 1.76+ 4.83+ 3.23+ 2.67+ 5.37+ 4.26+ 2.97+
Red chilli 055 011 0.20 0.89 058 035 0.30 NS 0.50 0.55 0.23 1.32
. 7.97+ 6.93+ 450+ 9.20+ 7.03+ 5.20+ 10.97+ 8.0+ 5.93+
Coriander 067 0.72 061 1.89 0.28 1.04 0.23 179 1.03 0.47 033 2:30
20

Scholars Research Library




Promila Dahiya et al Annals of Biological Research, 2013, 4 (5):16-22

Infestation in Spices during different storage periods
Data in Table IV portray the infestation in spioghich occurred in different treatments (direct atm, open
exposure and solar bed). It is clear from datanbanfestation occurred in spices which were stafter solar bed

exposure.

Image | : Turmericinfested with Rhizomes

Image Il : Red chilli and coriander infested with Lasioderma (Cigar ette beetle)

Table: 1V Infestation in Spicesduring different storage periods

30 days 60 days 90 days CD at
Spices Direct Open Solar Direct Open Solar Direct Open Solar 5percent
storage exposure bed storage exposure bed storage exposure bed level
Turmeric 2.0C 1.0C 0.4¢
Red chilli _ _ _ _ _ _ 9.00 4.00 _ 0.81
Coriander 14.00 8.00 _ 44.00 15.00 . 109.00 62.00 11.73

Data further reveal that in turmeric and red chilfiestation was not found in any treatment in @9dof storage.
Among spices, coriander was found to be highlydtdd i.e. around 14asioderma(cigarette beetle) were found in
30 days, followed by 44 in 60 days’ storage and 090 days. On the other side, coriander storéer afpen
exposure was found to be less infested than d#teeage i.e. 8 in 30 days, followed by 15 in 60dapnd 62
Lasioderm&cigarette beetle) in 90 days of storage.

Correlation between infestation in spices on the basis of temperature and moisture

Scrutiny of Table V reveals that infestation inleapice (turmeric, red chilli and coriander) waghty significantly
and negatively correlated to temperature (r=-0.40%:0.51** and r=-0.57** respectively). Data fughrevealed
that infestation in turmeric and red chilli wasrsfgcantly and positively correlated to moisturentent (r=0.69* and
r=0.71*) and infestation of coriander was highlgrsficantly and positively correlated to the morgticontent
(r=0.71*).
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TableV. Correlation between infestation in spices on the basis of temperature and moisture

I nfestation in spices (no) | Temperature (°C) | Moisture(%)
Coriander -0.57* 0.71**
Red chilli -0.51** 0.71*
Turmeric -0.40** 0.69*
CONCLUSION

Results show that temperature inside solar bedhigiter in all spices as compared to open exposudedaect
storage. Bukola (2008) also found the same in thdysthat the temperatures inside the dryer andrsmllector
were much higher than the ambient temperature duriast hours of the day-light. The temperature inisele the
drying cabinet was up to 74 per cent for aboutehreurs immediately after 12.00 noon.

Data disclosed that moisture in solar bed was coatipaly low than open exposure and direct stordgial
moisture content in each spice was found to be daumefter 30 minutes of sun exposure, moisturegesgnin
turmeric in direct storage was significantly high@moisture content in open exposure and solarfted

The moisture content in different time periods shtbat moisture content in each spice was lowerlarsbed in
comparison to direct storage and open exposuremdisture content of each spice significantly imsed in each
treatment, but in solar bed the moisture was teo domparison to open exposure and direct storagause the
rapid rate of removing moisture in the solar becteds its ability to dry food items reasonably dipito a safe
moisture level.

In the present study no infestation occurred iespiwhich were stored after solar bed exposureileé8iynBaiyeri

(2004) reported that sun-drying of food removesewateduces moisture content and concentratesentgriSun
drying of foods such as fermented maize is a cheatitional method of food preservation, becaudarsadiation
(free qift of nature from sunlight) does the dryiagd enhances the shelf life of foods productsaDmattable IV
further represents that in turmeric and red chlfestation was not found in any of the treatment§0 days of
storage. Coriander was found to be infested higifigsted in direct storage in comparison to opeposure and
solar bed because according to Nasir et al, 2008 tmoisture content in direct storage favours mautvth and
infestation. So samples having lowest moisture emntfter maximum resistance against fungal grosthing

storage.

Hodges (2004) found that seed moisture plays nrajerin determining the longevity of seed in seVgemetables,
particularly in chilli. Most of the vegetable seeah withstand drying to extend their storage lifethiow moisture
content study further suggested that sun-dryinépoél removes water, reduces moisture content andectrates
nutrients. Sun drying of foods such as fermenteikenia a cheap traditional method of food presémmatecause
solar radiation (free gift of nature from sunligdtjes the drying and enhances the shelf life oi$qmoducts.
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