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ABSTRACT

Samples of Cumin (Cuminumcyminum), Curry (Murraya koenigii), Galangal
(Alpinia galanga) and turmeric (Curcuma longa) were evaluated to gen-
erate data about their microbiological profile. These samples were pro-
cured from different regions of Jeddah province, Saudi Arabia(SA). These
samples were evaluated for their microbiological qualitiesi.e. contamina-
tion load of total aerobic mesophilic bacteria(TAMB), mesophilic aerobic
sporeformer bacteria(MASB), coliform bacteria (CFB), and lactic acid bac-
teria (LAB), food borne bacterial pathogens such as Bacillus cereus, Sa-
phylococcusaureus, Clostridium perfringes, The sampleswere also evalu-
ated for the presence of pesticide (dimethoate, malathione, prefenofos,
dieldrin, hepatochlor and lindane residues. Samples of all the four spices
were found to have someload of TAM and MASB in the range of log 1.71
tolog 6.80 cfu/gm. Curry and turmesric sampleswere containing CFB and
LAB in therange of log 2.48 to log 6.70 cfu/gm, where as cumin and tur-
meric samples showed the presence of yeast and molds and Bacilluscereus.
Clostridium perfringens was detected only in cumin. Only cumin samples
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showed the presence of organophosphorous pesticide residue.
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INTRODUCTION

Herbs and spices have been used for centuriesby
humansasfood supplementsandtotreat allmentsworld-
wide. Spicesand herbscan bereadily contaminated due
to conditionsinwhichthey aregrown and harvested and
subsequent processing. At present, food safety isamain
concernto consumersand food industriesinthelight of
increasing cases of food associated poisonings.

Spores of severa microbes have beenfoundto be
present on spicesand herbsand their growth and toxin
production documented*2. Thismay beduetothe con-
ditionsinwhich these are grown or subsequent har-
vesting and processing procedures. It isobserved that
no or very littledataisavail able about the micro biota

and itsattributesto the microbiological qualitiesand
safety of plant food materials specially spicesin the
Kingdom of Saudi Arabia.

The present study was designed to generate data
on the microbiological profile of the cumin, curry,
gdangal and turmeric. Inthis study these spiceswere
evauated for microbiologica qualities, food borne bac-
terial pathogensetc. Moisture content, pH valueand
pesticideresdueswerea so determined.

MATERIALSAND METHODS

Samples

Thetotal of 50 samplesof cumin, curry, galangal
and turmeric werecollected eechinthefollowing 3 cat-
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egories, whole non packaged (WN), ground non-pack-
aged (GN), ground packaged (GP). Thesampleswere
collected fromfivedifferent retail outletsin Jeddah prov-
ince, Saudi Arabia Thesampleswereauthenticated and
speci men voucher sampledeposited at herbarium of
theuniversity for futurereference.

Microbiological characteristics

Thefollowingcriteriaweremonitoredinall samples
of spices, total aerobic mesophilic bacteria(TAMB),
mesophilic aerobic spore former bacteria(MASB),
coliform bacteria(CFB), yeast and mold (Y and M),
lactic acid bacteria (LAB), Bacillus cereus,
Clostridium perfringens and Saphylococcusaureus.
TAMB, MASB, CFB, Y and M and LAB were as-
sessedindl samplesintriplicatewhile Bacilluscereus,
Clostridiumperfringensand Saphyl ococcus aureus
weremonitored in duplicate.

1. Preparation of samples

1-g portions of sampleswereweighed into screw-
capped (18x150 mm) tubes containing 9 ml of sterile
saline (0.8% w/v), mixed gently, and kept for 30 min-
utes at room temperature to enabl e separation of the
microorganismsfrom theplant matrix beforevigoroudy
agitatingwith avortex for 1 minute. The mixturewas
left for 5minutesto alow thecoarsemateria to settle.
Appropriatedecimal dilutionsof the supernatant were
made with sterile peptonewater (0.1% w/v).

2. Mediaand incubation methods

Microbiologica mediaused inthisstudy wereas
follows: For TAMB and MASB, standard plate count
agar (PCA; Difco) and aerobic incubation at 30°C for
72h. However, inthe case of MASB test sampleswere
pretreated by laboratory heat treatment at 80°C for 5
minutes. Violet red bileagar (VRBA; Merck) and aero-
bic incubation at 32°C for 48h were used to assess
CFB levels. Y and M weredetermined using phytone
yeast extract glucose agar (4%) (Becton Dickinson)
and aerobic incubation at 25°C for 5 days. LAB were
counted using MRS agar (Difco) and aerobicincuba-
tion at 37°C for 48h.

3. Pathogenic bacteriaweredetermined in dupli-
cateasfollows

Bacilluscereus, usng Bacilluscereussdectiveagar
(Oxoid) and aerobicincubation at 37°C for 48h. Con-
firmation of typical colonieswas based on endospore
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formeation stained with malachitegreen®. Clostridium
per fringenswas counted according to the method out-
lined by Rodriguez-Romo et d™.

Saphylococcus aureuswasmonitored in samples
adopting themethod of Kneifel and Berger® withdight
modification. Briefly, Baird-Parker agar medium
(Oxoid), aerobicincubation at 37°C for 48h were used.
For identification of presumptive coagud se (+) Saphy-
lococcus aureus, representative colonies wereloop-
streaked on columbiamutton blood agar (bioM erieux)
and checked for 3-haemolysis, after incubationa 37°C
for 48h. In case of poss blehaemol ytic activity occurred,
aclumping test was used with rabbit plasma (Oxoid) in
tubesinoculated with aloop of test bacterial colony
and incubated at 37°C for 12h.

Deter mination of pesticideresidues

Pesticideresiduesin samplesof cinnamon during
the present investigation were determined according to
themethod of WHOP!. Standards of pesticides (Orga:
nophosphorus and Organochl orines) were purchased
from (Chemical Servicelnc. PA, USA). The method
briefly asfollows: 50 grams of grounded spicesand
herbswere blended with 350ml acetonitrile/water so-
lution (65:35 v/v) for 5 minutes at ahigh speed. The
blend wasfiltered and mixedin aseparaing funne with
100 ml petroleum ether for up to 2 minutesto permit
pesticideres duesto dissolveinthepetroleum ether layer.
Theextract wastransferred to acolumn of activated
florisil to passthrough at arate of 5 ml/minute. It was
eluted with amixture of diethyl ether/light petroleum
ether, and then dried to acertain volumefor gaschro-
matographic analyss. A Hewlett-Packard Modd 5890
gas chromatography with 63Ni Electron Capture De-
tector and aflame | onization Detector was used.

Deter mination of moisturecontent and pH values

M oisture content was determined by drying ap-
proximately a 10-g portion of sampleat 105°C to con-
stant weight. For pH values, a 10-g spice and herb
portionswere mixed in 100 ml de-ionized water and
stirred for 10 minutes. ThepH of themixturewasmea-
sured usingadigital pH meter (Hannah, Portugdl).
Satistical analysis

To determine significanceof the differences, data
were analyzed by One Way Analysis of Variance

(ANOVA) test after converting themicrobia countsto
alogarithmicscale.
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RESULTSAND DISCUSSION

Accumul ated datashowed that therewereonly few
studies concerning microfloraand mycobiotaassoci-
ated withfood and aflatoxin productionin general in
Saudi Arabids7. Different microbiologica andysesand
aspectsof food commoditiesand especialy for spices
and herbsin Saudi Arabiasneed to be addressed and
their microbiological safety attributes are
highlighted. Taking into consideration the abovefacts,
present study wasdesigned.

Thedifferent samplesof cumin, curry, galangd and
turmeric were procured in theform of WN, GN and
GP. Inal 50 sampleswere collected and evaluated to
generatedataabout heir microbiologicd profile, TABLE
1. WN samples of cumin, galangal, turmeric showed
presence of high load of TAMB, 5.48,6.18 and 5.18
respectively. MASB count was higherin GN samples
of curry and turmeric, 6.30 and 6.48 respectively. LAB
wasfoundinhighloadin GN samplesof turmeric, where
asal thesampleswerefreefrom CFB, TABLE 2. The
vauesarereported aslog, cfu/gm of thesample. These
resultsreved edthat GN sampleshad high bacterid load
morethan 6log , cfu/g of thesample andin unaccept-
ablerange. Level sbetween 4 to 610910 sfu/g were of
marginal quality and sampleslessthan 4 were of ac-
ceptablequality as per International Commission on
Microbiologica Specificationsfor Foods (ICMSF)©®
specifications.

Enterobacteriaceae counts are used more gener-
ally asanindicator of hygienic quality rather than of
faecal contamination and thereforereport more about
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generd microbiologicd qudity than possblehedthrisks
posed by the food product!®. Faecal coliformswere
absentinall thesamplesin our study and theseresults
complied with the Germany standardsregarding this
andysisitem. Also theseresults agreed with those of
otherd%1112 who reported rare and sporadic faeca
coliformsin spices.

TABLE 3 showed the mean |0g1 o countsof yeast
and mold of spicessamples. Only GN samplesof cumin
found to have count of 5.0, i.e. unacceptablequality as
per ICM SH8., Other samples of cumin, curry and tur-
meric showed the presence of yeast and mold, but in
low countsand inthe acceptablerange. Samplesof the
spiceswerefreefrom coagul ase staphylococci. Bacil-
luscereus wasdetected inlow rangein the samples of
the spiceswhere as Clostridium perfringenswas de-
tected only in cumin. Galangal wasfound to befree
fromal these. Moldsand yeastswerefoundin earlier
studies**! aso in considerably similar counts com-
pared to the present findings.

Stagtical countson all the samplesrevealed alow

TABLE 1: Description of spicessamplesobtained and ana-
lyzed inthestudy

Spicelherb

No. of samples

C Parts Total
OMMON oientificname  used  WN GN  GP
name
Cumin ~ Suminum Seds 5 5 5 15
cyminum
Curry '\li'“”.‘"‘Y‘."‘ Lewves NA 5 5 10
oenigii
Galangal Alpiniagalanga Rhizomes 5 5 NA 10
Turmeric Curcumalonga Rhizomes 5 5 5 15
Total 15 20 15 50

WN, whole non-packaged; GN, ground non-packaged; GP,
ground polyethylene-packaged; NA, not available

TABLE 2: M ean values of total aer obic mesophilic bacteria (TAM B), mesophilic aerobic spor efor mer bacteria (M ASB),
coliform bacteria(CFB) and lactic acid bacteria (L AB) countsaslogqg cfu/g of spicessamples

Spicelherb TAMB MASB CFB LAB
WN GN GP WN GN GP WN GN GP WN GN GP
Cumin 548 426 330 38 270 171 Nil Nil Nil Nil Nil Nil
Curry NA 6.80 5.78 NA 6.30 5.30 NA Nil Nil NA 448 248
Galangal 6.18 4.60 NA 426 330 NA Nil Nil NA Nil Nil NA
Turmeric 518 630 430 430 648 530 Nil Nil Nil 448 670 3.26

WN, whole non-packaged; GN, ground non-packaged; GP, ground polyethylene-packaged; NA, not available
TABLE 3: Mean valuesof yeast and mold (Y and M), coagulase (+) Saphylococci, Bacilluscereusand Cl. perfringenscounts

aslogy g cfu/g of spices samples

Spicelherb Yand M coagulase (+) Staph. Bacillus cereus Cl. perfringens
WN GN GP  WN GN GP WN GN GP WN GN GP
Cumin 330 500 370 Nil Nil Nil 320 326 200 160 100 100
Curry NA 3.00 260 NA Nil Nil NA 230 148 NA Nil Nil
Galangal Nil Nil NA  Nil Nil NA Nil Nil NA Nil Nil NA
Turmeric 270 330 230 Nil Nil Nil 230 148 170 Nil Nil Nil

WN, whole non-packaged; GN, ground non-packaged; GP, ground polyethylene-packaged; NA, not available
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TABLE 3: Mean valuesof moisturecontent and pH of spices
samples

: Moisture content (% ) pH
Spice/herb "N GN WN GN
Cumin 115 12.3 6.1 6.3
Curry NA 14.8 NA 5.7
Galangal 16.2 16.5 54 6.1
Turmeric 9.30 135 6.5 5.8

WN, whole non-packaged; GN, ground non-packaged; NA, not
available

posed tolow levelsof pesticide residuesthrough our
foods. In our study organophosphateswere present in
high concentrationin cumin, curry and galangal. Orga-
nochlorinesresidueswerepresent in relatively lower
concentrationinga anga and turmeric. Samplesof cumin
and curry werefree of organochlorineswhereastur-
meric sampleswerefound to befree organophosphates,
TABLES.

TABLE 5: Mean levels(mg/kg) of somepesticideresiduesdetected in some spices samples

Types of pesticide

Spice/herb Organophosphorus Organochlorines
Dimethoate Malathion Profenofos Dieldrin Heptachlor Lindane

Cumin 0.104 0.235 0.116 ND ND ND
Curry 0.221 0.077 0.051 ND ND ND
Galangal ND 0.215 0.151 0.018 0.030 0.112
Turmeric ND ND ND 0.15 0.045 ND
ND, not detected

count of bacteriain GP commercial presentations REFERENCES

(P<0.05) when compared with other commercia pre-
sentations (WN and GN). It can be concluded that
countswere morein non-packaged samplesas com-
pared to packaged ones. Thiswas aso found in the
study of Rodriguez-Romo et al'“.

Theresultsof moisture content and pH valuesare
summarized in TABLE 4. Themoisture content wasin
therange of 9.30%t0 16.5% for the samples. It isap-
parent that ground non-packaged (GN) samples gen-
erdly reflected higher figures of moisture content com-
pared to whole non-packaged (WN) spicesand herbs
samples. (GN) samplesdueto thefact that they were
ground non-packaged might be more ableto adsorb
moistureespecialy at high atmosphericreative humid-
ity of Jeddah provincewhich lieson thewestern coast
of Saudi Arabia. Our results generally showed that
moi sture content val ueswere somewhat high coincid-
ing with other reports el sewhere™*3. Any appreciable
increasein moisture content of spicesstimul atesfaster
mold growth that resultsininferior quality and alow
marketablevalud®.

TABLE 4 aso showed the pH values for carda-
mom and ginger werein therangeof 5.4t06.5. The
pH valueswerein approximate agreement with other
report!®3,

Organophosphate and organochlorine pesticidesare
widely usedintheagriculturefor control of variousin-
sects. Theresidues of these sometimesare present on
the spiceor herb at thetime of consumption by animal
or humans. Beginning even before birth, we are ex-
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