e
.L—..\.:y GJSLL.:-A.!‘M'I).».-"[ R - —

.193-1—._“.‘3..1.4% _\_gj.n._ —rdl K

l}_"k""'—"‘”j'd_l: ...\.‘j!a...u.i..“

e

e

AR

b e |l | 0 g 8 i g e
Ll | 2 UL Y poadend| Gt | g S g Y gLy

J-A-lau_l.la..na -.L-.n_s..”..\.nc-.\n_s-‘ ¢ u..a,.a.......” d“")" )—..:-.H " _5_’3.9

DY 4| ] P | R | YOS FUPSR VRV A SO0 PV | RO
) iy lall dte;,_u,uy,s._uuf_._ui,.,)sw‘ng_s..,ywﬁ,-,w
.Z_BL?J‘.."_.L?_“..'.‘J' PRV R R S ‘__]..‘._-...J‘.;L).la.iJl
—slosdly e Lyball KO wall i oF ol peladl o0y 5,
XAEY N exyy s T\-X\Uio ‘Y\-x‘l)i\ oo aslydl plall
._!_H’_.J\Q_lsu_;u‘ Lo uﬂJSJ a0 L AN N ‘T\-X\TJY'A‘T\'
] —slasdly wlball e #lynal m_NJI.;.L?.-.-..Jn,f‘lQT sl iy
S o ¥ gl p0 Lo iy Jlis U pabiadl oS 0 Y1 Lylas 50
v Lo adly sadialt bl
T R P | [ (R R g B | T )
-_.--.\*:-‘S-JLS td..ajLLn %LMY’W’)—!}-’ la.._,j_._.;j_\)ﬁ_ ,S.mJ

£ )—..a-uua.l.of\._u q_nj u‘._-b.“ la-l-u—“‘u-’ud-‘-u-j\—-}” L}a?}.} -

‘ s e o S Gl idyyandl ol bidl ol ool itile cas 5
et Rl it Sl tnl 28t o) 45 sl
: o Teidlin sl Rl s b L 0,

[







Dept. of Food Hygiene,
Faculty of Vet. Med., Assiut University
Head of Dept. Prof. Dr. A.Y. Lotfi

ENUMERATION OF MOLDS AND YEASTS IN DRIED MILK
AND ICE-CREAM PRODUCTS

(With 4 Tables)

By
F. ABOUL-KHIER; T. EL-BASSIONY; A. ABD-EL HAMID
and M.K. MOUSTAFA
(Received at 7/5/1984)

SUMMARY

A total of 71 samples rtepresenting dried whole and skim milk,
dried ice-cream mix with chocolate, orange, strawberry and vanillia
were rnollected from Sakha processing dairy plant and examined
for inridence of molds and veasts. The mean colony count of molds
and yeasts/g. of the examined samples were 9.47+1.1 x 107 , 11.45+
3T 0%, 1104149 x 0%, 13.740.56 x 10+, 12.38+1.3 x 102
and 4.23+0.59 x 10* , respectively. Dried ice-cream mix with orange
reveal higher count more than other dried milk products, while
lower count was observed in dried ice-cream with vanillia. All
dried milk and ice-cream products were heavily contaminated with
veasts. Lower count also observed in dried ice-cream mix with
vanillia. Molds isolated were belonged to six genera, Aspergillus,
Penicillium, Mucor, Cladosporium, Rhizopus and Absidia spps. Ildentifi-
~anon of  the isolated  Aspergillus revealed that A.niger, A.flavus
anc =ddarmgatus tould be  isolated  in different  percentanes. The
nuthir health importance of the existing fungi as well as suggested
measures for improving the quality of the dried products are disc-
ussed.

INTRODUCTION

The gqualitv of dairy products as they reach the consumer depends not only on the
rondition of the raw material but also on the changes which mav take place during manufac-
ture. storage and distribution. As various species of molds and yeasts find dairy products an
excellent media for growth. thus inducing certain undesirable changes (MOSSEL, 1975 JAY,
1978; NAKOE arnd YONEYA, 1978

Among the important mold species usually responsible for food spoilage are Aspergillus,
Panicilium, Mucor and Rhizopus. Moreover molds are capale of forming toxins (Masri, 1968;
BULLERMAN and OLIVIGNI, 1974; BULLERMAN, 1976, 1980 and CIEGLER, 1977). In Egypt,
stlatoxine producing molds were found in milk and other dairy products (MASRI, 1968 and
GIRGI> et al. 1977. Molds and yeasts may reach the dairy products from many different
sources, including faulty methods of manufacture and lack of sterilization. Plant environment
oiEve also an important role i transmitting fungi species. A number of Aspergillus speacies
or we as facultative endoparazsite of insect and sometimes cause diseases in epizootic proper-
s PAPIR and FENNELL. 1977'. In some countries molds and veasts count is consideredas
standard test for checking factory sanitation FOSTER et al, 1958 and DAVIS, 1966).
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Important  factors influencing the molds and yeasts papulation in dried milk products
are the heat-treatment given to the milk prior to drying process and the method of drying
the milk, further factor influencing the molds and yeasts are the extent to which microbial
multiplication can eccur prior to the drving process. The packaging process of dried products,
addition of sdditives and flavouring agents. method of preservation and transportation may
also allow the introductior of rontamination particulatly atmospheric contamination.

Nwirg tu the fact that molds and veasts are more or less abundent in nature and some
are the most common cause of spoilage. others constitute a public health hazard, therefore
this wark was piann=d fo secure the prevalence of molds and yeats in dried milk and ice-cream
products.

MATTERIAL and METHODS

A total of seventv one samples of dried milk products including dried whole milk (12
sample), dried skim milk 11 sample' =ach 1 kg. weigh, dried ice-cream mix (Misr home quick,
Mist milk and ‘and -ampanv. Eqypt' with chocolate (12 sample), with orange (10 sample),
with strawberry '3 sample  and with vanilliz *13 sample) each 200 g. weigh in retail packages
as readv for sale. 21l samples were rollected from Sakha processing dai*v plant (processing
code date - November 1283 expired date after six months). ‘

In order to =301 contamination all the samples submitted unopened to the laboratory.
After proper mixing of the stitcrhed bags a representative portion was taken to prepare dil.
1 : 10 from which ter fola serial dil. were prepared according to the standard method (A.
P. H. A. 1978.. All the samples were subjected to mycological examination on malt extract
agar (HARRIGAN. et =i. 1976,. Plates of malt extract was inoculated each with one ml. from
each serial dil. pefore being incubated (25°C + 2 for five days). The total mold and yeast
colonies (TMYC!, mold colonies (MC: and vyeast colonies (YC) per g./sample was counted
and registered.

Suspected colonies of isolated fungi were recognized by the morphological characters
as well as microscopically  according to RIPPON (1975), HARRIGAN (1976), SAMSON et al
(1976) and RAPLR and FENNELL (1977).

RESULTS

The results are tabulated in tables 1, 2, % and 4.

DISCUSSION

Results presented in table (1) show that all examined samples of dried milk products
proved to be rontaminated with either molds or/and yeasts. 11 out of 12 samples (91.71%),
12 out of 13 samples 92.3% of dried whole milk and ice-cream with vanillia contaminated
with molds. while all other dried products contain molds in (100%). The results also revealed
that all examined samples of dried ice-cream mix with orange and strawberry contaminated
witn vezst 100%1. while samples of dried whale milk, skim milk, ice-cream mix wih chocolate
and vanilliz contaminated with veast in 75 90.9. B83.2 and 69.23% of the examined samples,

recoectively,

The *ntal molde =nd veasts count, molds and yeasts count alone per g. of examined
sempiec 4re presented in tanle 21, wnspection of the data indicates that the total molds and
seaste count of driec whole and skim milk, dired ice-gcream mix with chocolate, orange, stiaw-
berrv it vanillia tangea from T . 0% to 16 x 10°, 3 x 10" to 18 x 102' v X5 A0 ko
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p Z Z z 2 Z 2
Lx 1 ,3%x 10 w23 x W ;4 x 10 to 20 x 10 , 1 x 10 to 9 x 10 with value
of 9.4 x 10%, 11.45 x 10%, 11 x 104, 13.7 x 10%, 12.38 x 10%and 4.23 x 10 %, respectively.
The highest frequency distribution of the examined samples lies within the range of 400 -
800, 800 - 1200, 400 - 800, 1200 - 1600, 800 - 1600 and 0.00 to 400, respectively (Table
3

The results achieved allow to conclude that all dried milk and ice-cream products were
heavily contaminated with molds. Higher count was observed in dried ice-cream mix with
orange (mean value 9.2 x 10° g); while lower count was detected in dried ice-cream mix
with vanillia (mean value 2.92 x 107/g.). The results obtained and recorded also in the same
table pointed out that all dried products were heavily contaminated with yeasts. Lower count
observed in dried ice-cream mix with vanillia (mean 1.3 x 10" /g). The high count of molds
and yeasts in dried milk produrte i< :ndicative of the neglected sanitary measures adopted
during processing, handiing and packaging of this products. Presence of yeasts and molds
in large numbers couid constitute a public health hazard or may be responsible for undesirable
cnanges and inferior quality of the products.

The percentage distribution of isolated molds from all dried produts given in table (4)
and revealed that five genmera of molds could be identified from examined samples of whole
dried milk. Aspergillus spps. were the most prevalent (50%), while Mucor, Rhizopus and Absidia
were the lowest (13.3 %), Penicillium spp. lies inbetween (25 %), concerning fungi isolated
from dried skim milk table (4) Pointed nut that Asperqgillus spp. was the most prevalent (45.45
%), followed by Peniciliium (27.27 %), Mucor, Cladasporium and Absidia species were the least.

Fungi isolated from dried ice-cream mix with chocolate were Aspergillus, Penicillium,
Mucor, Cladosporium, Rhizopus and Absedia spps. in the follewing percentage 33.33, 16.66,
16.66, 25, 25 and 16.66%, respectivelv. while in case of dried ice-cream with orange the
percentage in desending manner was 70, 40, 30, 20 and 20% for Aspergillus, Penicilliu, Mucor,
Cladosporium, and Rhizopus spps., respectively.

Regarding the isolated fungi from dried ice-cream mix with strawberry. Aspergillus,
species was the most prevalent '46.15%:. while Mucor was the lowest (7.69%), Penicillium,
Cladosporium and Rhizopus speries lies inbetween. In case of dried ice-cream wtih vanillia
Aspergillus and Mucor species were the most prevalent (23.07%). Penicillium was the lowest
(7.69%), the other fungi species lies inbetween.

On further identification of genus Aspergillus A. nige.r. A. flavus and A. fumigatus proved
to exist with an incidence percentage of 25, 16.66, B.33, 18.18, 1B.18, 9.09, 40, 10,20, ZT. 0,
7.69, 15.38 and 15.38, 7.69, 0.0%, respectively for dried whole milk, skim milk, ice-cream
mix with orange, strawberry and vanillia, while A. niger and A. fumigatus was only exist
(16.16%) in dried ice-cream with chocolate.

From the public health point of veiw A. fumigatus often incriminated as a causative
agent in many infection in man and animals 'STATON, 1977, furthermore A. flavus was consi-
derd as mycotoxin producer. Afiatoxigenic fungi was recovered previously from milk and dried
food products by NAKOE and YONEYA (1978', BASHIR et al. (1982). The results achieved
allow to conclude that dried milk and ice-cream mix has been processed and packaged under
neglected hygienic measures, moreover the objectionable heavy contamination of the dried
products may be responsible for the undesirable changes and inferior quality of native dried
milk and ice-cream products. Therefore sanitary control measures should be adopted to the
dairy processing plants, method of processing, packaging, storage and destribution of the dried
milk products.
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TABLE (1): Frequancy distribution of the examinc.i samples based on presence of molds and yeasts.

= = Contaminated samples with Contaminated samples with Contaminated samples with
Products 2 m W molds or/and yeast molds yeast
+ @ F P i e e e Sy e TR U S o | .1V R A e e o AL S O S e
2 %3
i No. of +vi % No. of +ve i No. of  +ve %

samples samples samples
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MOLDS AND YIASTS IN DRIED MILK
TABLE (3): Fiequency distiibution of examined

les of dued milke produets, e on their total molds and yeasts count.

DRID  PRODUCTS

Interval Whole s Skim milk we=cream mix with ce=cream mix with ee-cream mix with WCe-CTRAIM NI
Chincolate orange strawberry with varilhi

No. ol Y% No. ol % ) No. ol % No. of % N nf A
samples samples samples

0.00 - 400 1 B.3 1 9.1 - - 1 110 1 | / EEN

400 - 800 6 50 1 9.1 5 4.7 1 1] 2 15.4 5 846

800  -1200 3 25 6 54.55 > 25 2 20 4 30.8 1 120

1200 =1600 2 16.7 1 21 3 25 3 30 4 30.8 - -

1600 -2000 - 7 818 1 R4 2 20 2 15,4 -

2000 -2Z2400 - - | 1) - -

Assid Vel. Med J. Vol 14, No. 28, 1985




i, Ve - * - v . « ¥ . e an? “ »
“G86T ‘82 "ON ‘PI "10A °r "P2W "12A MISSY
BLGL Z = = = - 99°91 Z BL'8L A £ClL Z *dds  eipisqy
8¢'sL Z BLUGL Z 0z Z 6z ¢ = = ¢l Z +dds  sndoziyy
8s°6lL z LO°6Z (s 0z Z 6z $ gL'gl ¢z = - *dds wniiodsope|)
L0%Z ¢ 69°L L 0¢ ¢ 9191 i 8L'8L Z £l Z dds 100Ny
69°L L £0%€2 ¢ of f 9991 Z IXATXA ¢ 6Z ¢ +dds wnijjioieag
= = BLTGL Z 0z z 9991 z 60%6 L £¢'8 L snjebiwn 4ty
69°L L 69°L L oL L = = 8L'8L Z 99'91 4 SNABL4 Y
8¢°GlL z L0°L2 ¢ on q 9191 Z 8181l z 6Z g 19610 vy _7
L0%2 4 51°9% 9 oL L £6°cE n ShGh 3 05 9 -ddds  snjbiadsy |
sajdwes sajdwes sajdwes sa|dwes sajdwes sajdwes |
% jo *oN % jo oN % J0 *oN % jo  *ON % j0 *ON % jo *oN
BIJ[IUBA U]IM A11agmer)s ypm abueio ypm a)e|0I0Y] YIim
XiW Weala=-adi XIW Weard-adi XIW Wea1a-3J1 X Weal-aat A WS AW ajoym
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| pajrIost  SpPlow
sj1onpoid  pauq

*sjonpoid wesald -3Ji Pue fjlw paup jo sajdwes pauiwexa wolj spjow pajejost Jo Jauapra] () 1\vl

' 19 “YIHM- IN08Y

8L



