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A SURVEY OF FUNGAL FLORA OF WHEAT FLOUR IN PAKISTAN

Farhat Fatima Shahnaz (Mess) and Masond Ahmad Nasir*

Isolation of fungi infecting wheat fiour collected from different
parts of the country yielded muinly dspergifius and Penicillivm,
spp., regardless of source and tvpe of flour mill.  The total
fungal count varied from 200 to 29,060 per gram of flour
Qut of the two culture media, malt salt agar pave higher number
of colony count as compared to malt extract agar.  Period
of storage had & marked effect on microbial activity and pH
of the Aour., Samples stored for about 7 months had a low
pPH of 435 to that of fresh samples with pH 5.5 to 6.3,

INTRODLUCTION

Like ail other foods and feeds wheat is also infected by variows
micro-organisms.  There is. indeed, a hosi of evidence availabie elsewhere
which shows conclusively that u sizeable amaaat of microflora is associ-
ated with the milting fractions at the time of milling and during storage
(Christensen, 1946, 1947; James and Smith, 1948; Gartani, 1951; Thatcher
et af. 1953; Hesseltine and Graves, 1966; Hesseltine, 1968; Mehrotra and
Basu, 1975) but for Pakistan there is no available intormation for the
nuttber, kinds and distribution of different fungi in different flour samples.

The fungi attacking rhe grain and the flour, adverscly atfect their
quelity through various biochemical changes. The role of certain molds
in producing mycotoxing has also been established (Hiscocks, 1965). There-
fare, not only because of the loss of produce due to infection and
infestation but also from the stand point of huwnan and animal health it
is essential that factors responsible for Fungal infestation be investigated.
A preliminary survey was, therefore, made to determine the number and
kinds of molds present In flours stored under various conditions so as to
explore the possible sources of contamination.
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MATERIALS AND METHODS

Wheat flour samples ware collected from different sources (fAour
mills, ration depot: and private houses) located at  Queita, Lyallpur,
Sheikhupura, Gujranawala, Sialkot, Moltan, Rawalpindi and Lahote.
Samples from flour mills were obtained by inserting & smoll sterile polythene
bag ianto the spout of the mill to get r desired quantity (12-16 @z} of
flour; the bag was sealed just after collection. Samples were then ccree-
ned for their fongal content within a week of their collection.

Isolations from  the flour samples Wwere made on malt extract agur
and malt salt agar {with 7.5 percent sodivm chloride) sc as to know the
frequency and kind of the fungi.

In otder to determine fungal population, dilntion plate method of
Christensen and Cohen {19503 was uwsed; Peniciliin-Streptomycin at a ¢on-
centration of 1:25,00 was added to the media te avoid bacterial contami-
netion. The petri plates were kept at 30:+1°C and the fungai colonies
were counted with the help of a colony counter after 3-4 days of incuba-
tion. Colonies growing auitc slowly were roccounted to get aceurate  data
of fungal population.

To know pH value of the samples, flour suspensions were Mmade with
15 g flour by adding slowly 60 ml double distilled water and keeping the
mixtare continousty stirred with o spawla to make a homogenuus paste.
The pA value of the different stored flonr samples was determined by direct

pH meter.
RESULTS AND DISCUSSION

Isolations of Fungal colonies from the flour samples collected from
different places showed that 22 different genera of fungl were assaciated
with the four samples. Except for a few Fungi lmpetfecti and Mucorales,
ihe majority of the isolates belonged to the geners Aspergillys and Peniciilium
Out af Aspergilli, 4. candidus was more frequent on mali salt agar whereas,
A. ochragcess was a common inhabiting species on both culture medin (Tuble 1)
Graves and Messeltine (1968) reported similar results.  According to them,
imhoth flowr and dough, field fungi ( Alternaria, Fusarium, cadosooritim, Diplodia
and a few other general were encoonted infrequently and the storage fungi
{primarily species of Aspergifius and Pericilfium} were quite common.
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Table 1. Colony counts and frequency of fungi on twa eulture media

Fungal colenies!
Culture media gram of flour Frequently occurring fungi
(range) {in order of prevalence)

Malt exrract agar  500—22.900 Aspergiflus pehracens, A. widilens, A,
fumigatus, A. versicelor and Penicillium
corylophihm.

Malt salt agar 200 —2.900 Aspergifius ocihivacens, A, candidus, A.
nidulans, A. niger, A. versicolor, A
Sumigatus and Peniciflium fslandicum.

The total Mungal cnnnts varied from 200 to 23,000 per gram of flour.
The number of prevalent aspergilli varied between 80 to 0 per cent of thetotal
count regardless of the loeation and type of mill. Tha samples from Quctia,
howevet, gave the least number of colanics indicating a significant effect of
temperature on the prevalence of these fungi. Species of Penicitlium were Dot
common in samples coffected from these places (Tapie 23, Christensen in
1947 examined mare than 100 flour samples from  milly located in diffcrent
parts of the United States.  He found that the total fungal counts in the floar
samples varied from 200 to 5,000 colonies por gram, with the hipher count
in Aour milled in more humid regions. Aspergilfus plaveus and A. candiaus
made up 60 to 90 per cent of the count in majority of the camples.

Table 2. Number and kind of funzi iselaied from flour collected from different

places,
Feriod
Funga! volonies) Moistute of Frequently occurring
Location gram of four (54 storage  fungi (in order of
{range) {range} {week) prevalence)

Fuisalahud 1600 —-135 400 11.2—17.%  1—6 Aspergiifus achraceus,
A. niger, A. candidus,
A, versicolor,
A. fumigatus, and
Benfciflivm istandicums
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Sheikbupura  11,500--29,000. 11.5—16.0 d4—5 .dspergilius A. nidulans.
A. niger, A. candichss,
Rhizopus oryrae, and
Penicilfium coryiophilim,

Quettz 200—2000 W.0—12.0 46 A4 Hmgatus, A. nidulans,
A. niger, and
Feniciilium corvipphilum

Rawalpindi 2406024 000 14.8—15.5 2—4 A midulans, A. versicolor,
A, achrecens, and
Peniciliium corylophilim

Lahorz 3,700—23,700  11.9—16.5 4—8 A echraceus, A. nidulans,
A versicofor,
A. candidus, and
Penicitlium funiculomm
Sialkat 1000—16,200 7.5-10.3 2—4 Aspergilus ochroceus,

A. verzicolor, A. riditmms,
A. niger, A, candidus, and
Peniciflium axalicim

Multan &, 0030—7,500 . 3.0—I10.53 4—6 A schraceus,
A. versicolor,
A, midulans, A. candidus,
A niger, and
Penfoiflfum cyolopium

Data presented in Table 2 indicated that the most widely distributed
species of Aspergillus were A ochracetis, A. niger, A. candidus, A. versicolor,
A, nidulans, and A, fumigatus and these accounted for abent 90 per cent of
the isolates whereas species of Peniefllium were of infrequent occurrence. A
few other fungi such as species of AMernaia, Curvalaria, Septonema Sclerotivm,
Faecilomyees, Graphium, Eplcoccum, Helminthasporium, Phoma, Memnornielia,
Candida, Cladpsporium, Veriticilium, Hormodendrum and  Fusgrivm in fungl
Imperfecti, and species of Mucor, Rhizopus, Absidia, Circinella and
Syncephatastrum amang Phycomyeetes were recorded, but their frequency was
considerably low.
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The data presented in Table 3 indicate that flour from four mills and
ration depots have quitc an abundance of microflora and are geacrally infasted
with different viable mold spores.  However, it varies with the geographical
location of the storage places {Table 2.) Lt was also observed that the sanitary
conditions of the mills also play an importact role in the multiplication of the
inoculum. In these samples storage fungi predominated and frequency of
field fupgi as vompared 1o siorege fungi wes very low. Tsolations from these
flours also showed that there wus no significant difference in the colony count
of samaples collected from private flour mill and ration depots. However, the
counts were considesably Tow in samples collected Mram private houwses (Table
3. It was also observed that out of these collected samples even some freshly
milled flour samples had 4 considerable number of microbes which reflected
the sanitury condition of our flour mills,

Tahle 3. Compariton of wheat flour collected from differcnt sorirees

Colonieafgm of Erequently occurring fungi
Source of sample  flour {rangs) {in order of prevalence)
Flour Mill 200—35,000 Aspergilius ochracens, A, candidus, 4.

ildulans, A. versicolor, A. wiger, A. Jumi-
gatus, Penicillivem  evelopium and P

coryiophilim,

Ratinn Drapol 3, 700— 22000 A. ochracens, A. nidlans, A, versicedor,
A. miger, Rhizapus oryzae and Penicifligm
Islundicm,

Private Honose TRO0—1 BN A. niger, A nidulans, A, fursigiius, Alter.

narie  tenuis, Peniclllium  funiculogum,
Helminthosporium sattviur, and Clads-
sporium cladosporioides,

Effect of storage period showed some effect on pH of the flour samples
due to the mierobial development in the flour,  Fresh samples bad a pH 5.5
te 6.3, whereas the pH of the samples stored for about T momhs wag 4.5
(Table 4). A wepative correlation was observed between the pH. value and
the storage period of wheat flour.  The changes in pH. may be duc tn the
activity of micro-organisms.
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Tuble 4.  Relutionship of different storage perinds with pH of wheat flour.

Storage peried pH value
{months)
ptal 5.5—6.3
L to 2 5.5—6.0
2to3 5.3-4.1
Jo4 3.3 6.0
d10 5 5.2—5.6
S5to? 4.5—5.0

A change in colour and odour due to growth of the fuagus was also
obzerved and it was suspected to be due to certain metabolites prodoced by
certuin species ol Aspergifivg and Peniciilinm.
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