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EFFECT OF DIFFERENT TEMPERATURES AND STOR AGE PERIODS
ON THE PFITNGALFLORA OF WHEAT TLOUR®

.  Masigram fungal cowat was obisined at 30°C when isels- -
. . tions-wers mads from diffrrent mill and Bovss type Wheat flour.
samples stored for 8 sad 10 weeks rospectlely,  However,, the
count was significantly lesa when the ! weis incubilbed
af tomperamures lower and higher than 30°C. Amoog diffacent
solatan, species of Aspergiilus were most common hut A. ﬂ'ﬂﬂl g
and A. parasiticus wers low in number. Fungal population in
the flour afso produced un-effect on the pH of the” fAowe apd
chowed ‘s negative correledon. - b Cainmn
INTRODUCTION
Wihent flour is p"l'.-;:im’-‘"'tﬂ. conthmination by different moulds and the
mould development vatied rwith the changes in temperaiire, humidity, and
period of storage. Moulds adversely affect the quality of - flour . figough
hochemichl changos incloding the increase in fat-acidity (Mébrotrn and
Pasy, 1975y The Yind of movkds that affeet the graine and grain pradicts
aré irfluzpced by inithst meisturs, temperatur - and oxygen concentrations
(Semenvik, 1954). Mouide'not only saume apuilags but .. sometimes. ‘producs
thiins if enviconmental conditions: ave ‘condncive 1o tHal growdds  Optiof
thigse, Asphrgillus flavus and A. povastticus in particoles have been of conpem
hecause these produce aflatoxitis which ‘eyon it senal] quantities in any food
or focd may catsa health vazards (Hisoocks, 1963 77 2

.. Some information regarding changes in wheat flogr by mopld dyring
stotage. in, availabie for qpher parts. of the worldy{Sementk. L954; Miltner
and, (eddes, 1954; Pafury and Pomeranz, 1985 Daflary, etaf, 1970; and
Pameranz, 1971 hawter; information on this pepect is cking fot Pakisten.

. Studjgi were therefore, ﬁ:ﬁ%l:erﬁien?th investigate the influencé of ioie
spoilage fagtors tke temperature, humidity Rad period of storse ‘on fodsd
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Count and pH of wheat flour. The present paper deals with the effect of
kmuperstuze And period of atordge on the ocenrrence . and developgomat . of
furmge) populetien in-mill.and houso-type sthoat four.. ..

Fresh secuplan antﬂmIm.mujﬂ flour mill and
freshly mitled flour of Mexipak wheat variety representing house type Hour
(about 1 Kg)iwore stoeed in ieoana sloth- baga-at-S, 10,35, 30,35, 40 and
45°C in thelabortory fors period: of 12:#eckh.- “Tha " asmlor wereexamined
izitially. and then periodically, after. every 2 weeks for fungal oot and pH
at varioes tempepatures. - ; 3 B

Tsolatiots of fungi from these four snrpies-were made on two culture
media i, . maltmatract agar-and maltsakt.agar by the standaid dintion plate
method (Christensen sad Cohen, 1950). - Thepetri-platon- ware :incwiated 2t
294 1*C for 3-4 duys. The isalates ware later identifled upto species.

. RESULTS AND._DISCUSSION. _ :

Dadecpsosented. i Fabiea:1-§ indicased that the fungst count was consis
deublg Jow: is both flonp.milland douse trpa samples when. gfored - at. 3, 10
and 254C. . Iofiowy mill samphss stored at A, there. was. o . slight . xise . in
totmizcioamcountaficed weeks storagy follawod by & suddwr-incranss in. the
colonsocent after 6 Wocke:and: it was max imum b8 Weoks. stoengs, . How»
: :vmilahmwmmmm countwatiotied 10 weeks
storager  Esmeph 3I6PDY: the oolosghoount both-. jo > howse- iype..and - Sous. mill
sampos was comiders by {ow- hﬂiuhgsthﬂ:;hp,mljmpfihtﬁm poPUn
laticn bolong to themesophiic Froup-havipy thele optinugs., totnpacatuca, Lo
developent nese 30°C,  Ouwtuof thetwo wultuse madin: used, thy .oumber of
funpal colonies was, however, comparatively more on malt aalt agar as com-
pared to malt extract agar-and the - maximwar vcolddy comnt on “both these
medinwas obenined Kt 3P Out of vadoty: isolates, spetion of Aspergithii
such & A. ochrdceus; A. Sersiegior, X, restrictugd. vevilrisnd A, Fvigcim
wete eofitionly' dolited from Aour eemplow-on. it salt apgar at-all wthe
tempesalaros (5, 10, 25, 30, 35, 4¢ and 45°C).  These species, however,
coruried in abundance in both.typey.of flour samples stored at 30°C. . Among
aapecgille, 4. Aawis and_4, pargsiticus weore low initially, but increassd. in
mmples stored for-Tongesapariodd 'or 8.1 weeleun 2 308 9 - - O 5B The
inclates, AspergiliWere comitian on miale katt igis*sud TRt Y i
as species of Alterwaria, Helminthosparivm ard Gladosporium were tommon
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in ouse typs Slour cultured: on malt-wxtiast ngar.  The Sommon oocuireres
of #ickd fungi in house type flour is most probably due to more infection of
these fungi in grain samples. The pH of wiieat fois sored at” various
tetperatures was determified. It was found that the flour samples both mik
and house 19pe stored 4¢-30°C for 8 woeks had lowest pH values i o. .54
5.7 respeetively. Thé incriéagé i the fungal count Wwas inversely propors
tional to pH as shown in Table 3. '

It was ooncluded that isolations from samples.of fiour mill stored at
diffgkent tehdperaturés mostly yielded storage fungi (especially Aspergilli)
rathir than feld fung dnd the PE valugs of flour depended mostiy-on the
targperature and the coleny count. ;

Table 1. Effect of different siovoge petfods and femperdiuras on mp{d count

of Whear Flour (Aoure type).
Peried Cotony Couat of fungi associated with flour stored ar
of Culture _ teifiperaturds (*C) _ :
Stﬂﬂgﬂ medh s Ty i P P [ ¥
(wesds) - .3 10 25 30 3% 0. 4
2 MEA 7 i1 13 11 20 6 323
.. MSA 15 20 15 13 20 W M
4 MEA 15 M 20 53 25 8 1
MSA 19 37 71 119 22 2y 20
6 MEA 56 37 54 s 1§ 40 40
MSA 38 35 & 4% 33 ek} 34
8 MEA 84 47 4 937 87 19 15
MSA 4 37 s 7 EM 19 15
1w MEA 43 41 51 1484 95 . 9 14
MSA 47 100 5{ 2634 184 88 103
12 MEA 105 132 196 8%0 50 20 31
MSA 172 221 214 2020 99 23 0

— el

MEA = Malt extract agar
MSA = Mhalt salt agar
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Yable 3 : Effect of differsnt Storage periods dnd temperatures ot mold cownt

of Wheat Flowr (Mill Flour)

Colony Count of fungi associsted flour atored at

Period
of Culture temperatures {*C)
sm media -
{ j] 5 10 25 a0 a5 40 45
p. MBA T? Fid 76 58 75 53 49
MSA 85 154 77 81 88 i 73
4 MEA 57 &0 45 7l 61 [ 41
MBSA 58 63 5B 167 66 51 51
] MEA 55 67 a8 589 33 26 2
MSA 62 T 27 566 a9 M 36
B MEBA 109 97 55 2258 94 1 48
MSA 53 4 71 . 2382 123 38 73
10 MEA 75 H &6 024 59 20 74
MBA 10% 104 B8 1016 98 B0 80
12 MEA 64 56 10% 790 an 138 135
MSA 137 111 12 1726 g 159 138

MSA = Malt salt agar
MEA

= Malt cxtract agar
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Table 3. Effect of different storage periods and temperatures on the pH of

Pheat Flour.
Pericd Source PH ¥Yaluae of flone samples stored st
of of temperaturs (*C)
storage Sample .

(week) 5 o 25 0. 35 do 45

2 EM. 620 620 630 595 6.05 £05 6.5
. H.type 6.50 6.45 645 6.20 635 6.35 6.3

¢ FM. 6,20 .20 6,20 5.75 &.00 6.00 6.10
Hetpe 6.5 645 645 6,00 5.3 6.3 635

6 FM. 62 630 62 560 595 595 60
Hoypo 650 645 645 585 615 625 6.3

8 EM 631 620 615 5.5 58 5.8  5.95
Hupe 648 640 620 59 600 620 635
00 FRM, 610 600 5.8 655 555 550 5.60
H type 645 640 6.10 58 59 6.10 6.0
12 EM. 5.90 580 585 6.70 590 555 5.60
H.type 6.35° 6,35 605 630 570 6.00 °6.05

F.M. = Flour of Mill
H. type w Houss type.
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