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SUMMARY

Eighty random samples of plain and fruit yoghurt (40 of each) were
collected from dairy shops and supermarkets in Zagazig City, Egvpt,
during summer 2002 and examined for the presence of fungi and
aflatoxins. Yeasts could be detected in 22.5% and 30% of examined
plain and fruit yoghun samples respectively, with a mean value of 1.26 x
10% and 1.94 x 10*/ml respectively. While molds were isolated from 85%
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and 100% of examined plain and fiuit yoghurt samples respectively,
with a mean count of 48.5 and 56.3 /ml respectively. The isolated veasts
were identificd as Candida spp.. Kluyveromyces spp., Pichia spp.,
Rhodotorula spp., Torulopsis spp. and Saccharomyces spp.. while the
recovered molds were recognized as Penicillium spp., Cladosporium
spp., Geotrichum spp., Monilia spp., Aspergillus spp. and Mucor Spp.
Aflatoxin M; residues were detected in 5.0%, 2.5% of plain and fruit
yoghurt samples respectively. Aflatoxin B, residues were detected in
5.0% of fruit yoghurt samples. The public health importance and
economic significance of isolated fungi and aflatoxins as well as control
measures for improving the quality of yoghurt and to safeguard the
consumers were discussed,
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INTRODUCTION

Natural or plain yoghurt is the traditional type of yoghurt with a
sharp acidic taste, while fruit yoghurt is made by the addition of fruits
and sweeting agents to natural yoghurt (Potter and Hotchkiss, 1995).

Yoghurt is highly nutritious food and of a useful therapeutic
value as it prevents the intestinal putrefaction resulting from anaerobic
decomposition, prevents the gastrointestinal disorders, prevents the
coronary heart diseases, reduces the risk of colon cancer, excrts a
hypocholesterolacmic  effect, produces antibiotics as acidophilin,
lactocidin, nicin, and lactoline that inhibit the growth of many pathogens
(Robinson, 1991).

Yoghurt has a high water activity, low pH and contains good
quality protein, so it considered an excellent medium for growth of many
species of fungi (Marth and Steelc, 2001).

Yeasts and molds can enter foods through inadequately sanitized
equipments or as air-borne contaminants, moreover, can tolerate the
psychotrophic temperature. Therefore, they become a problem in dairy
products (Ray, 1996).

Aflatoxins are secondary metabolites that are produced by certain
species of molds as Aspergillus flavus and Aspergillus parasiticus under
certain conditions of temperature and relative humidity. The major
aflatoxins of concern are B, Ba, Gy, Gy and M;. Aflatoxin B, is the
predominant toxin in amount and toxicity, while aflatoxin M is a toxic
metabolite of B, and it is excreted in milk of dairy cattle that have
consumed aflatoxin contaminated feed (Kisza and Domagala, 1994).
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Dairy products can be contaminated directly with mycotoxins by
molds that grow on them and produce the toxins or indirectly by the
carryover of mycotoxins into milk as a result of dairy cows consuming
mycotoxin-contaminated feeds (Van Egmond, 1989).

In Egypt. the importance of yoghurt can be seen by its rate of
consumption by large number of people and as a weaning food for
babies. Recently, good attention was paid to prevent the existence of
aflatoxins in food. Thercfore, this study was planned to investigate the
occurrence of fungi and aflatoxins in yoghurt marketed in Zagazig City,
Egypt.

MATERIAL and METHODS

Lighty random samples of plain and fruit yoghurt (40 of each)
were collected in their original containers from dairy shops and
supermarkets in Zagazig City, Egypt during summer 2002. The collected
samples were transferred immediately to the laboratory for mycological
cxamination and estimation of aflatoxins M, and B; residues.

Enumeration, isolation and identification of yeasts and molds:

The yeast and mold counts of examined yoghurt samples were
determined according to the technique recommended by A.P.H.A.
(1985). Yeast isolates were identified according to Looder and Kreger
Van Rij (1970). While, isolated molds were identified according to
Koneman and Roberts (1985).

Estimation of aflatoxins B; and M, residues in examined yoghurt
samples:

Aflatoxins B; and M; in the yoghurt samples were extracted,
purified and determined by using thin layer chromatography as
described by A.O.A.C. (1984).

RESULTS
Table 1: Total yeast count/ml of examined yoghurt samples.
{ Type of v - 2
samples No. ?f Positive samplcs Count/ ml
T i No, | % | Min Max, Mean S.EM. £
Plain yoghurt 40 9 225 20 300 126x10° | 04x1¢°
Fruit yoghurt 40 12 300 100 500 1.94x10° 0.3x10° |
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Table 2: Total mold count/ml of examined yoghurt samples.

T o No.of | Positive samples Count / m!
| Type of samples - - -
samples | No. % Min. | Max. | Mean | SE.M.=
Plain yoghurt 40 34 85.0 10 230 | 485 83
| Fruityoghut | 40 [ 40 | 1000 30 [ 260 | 563 6.6

Table 3: Frequency distribution of total yeast and mold count/m!
of examined yoghurt samples.

T Frequency
Plair yoghust Fruit yoghurt
Toterais Yeastcount | Mold count Yeast count _Mold count
No, of | ow No. ?l_ o, No. of % No. of %
saroples sampies samples sampies
0-100 4 A4.4 31 91.2 - - 30 75.0 |
100-200 3 334 3 8.8 8 66.7 i0 25.0
| 200-300 2 222 2 26.7
300-400 ) ! 83
400-500 - -
300-600 1 83 | .
Total 9 | 100.0 34 100.0 | 12 [weo | 40 | 1000

Table (4): Incidence of isolated fungi in the examined
yoghurt samples.

3 | Plain yoghurt Fruit voghurt ]
fobes I No.of samples | % No. of samples %
|_Isolated mold species: ]
Penicillium spp. 18 43.0 20 50.0
Cladosporium spp. 3 32.5 12 300 |
__Geotrichum spp. 9 225 10 25.0 |
Monilia spp. 7 17.5 10 25.0
|_Aspergillus spp. 6 15.0 ] 20.0 |
Mucor spp. 4 10.0 6 15.0
_Isolated yeas! species:
Candida spp. 7 17.5 8 20,0
Kluyveromyces spp. 4 10.0 5 12.5
Pichia spp. 4 10.0 4 10.0 |
| Rhodororula spp. 2 5.0 3 7.5 |
Torulopsis spp. 2 5.0 2 5.3
Saccharomyces spp. | 1 235 4 10,0
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Table 5: Concentration of aflatoxins M; and B, residues in examined
yoghurt samples

| 5 Aflatoxin M, (3g/Kg) Aflatoxin By (r2/K;
No. of = =

| Type of Seatiacd Positive Positive |
| sarmples e samples Range i Mean samples Range | Mean
1 ‘ No. | % | ! No. | %

Lin 40 2 | 500203 [o2s | oo | o0 . :
| yoghurt | il ==

Truil 40 1 |2s | - 042 | 2 | 50| 032:05 | 041

yoghurt | !

Table 6: Grading of examined yoghurt samples according to the
ermissible limits in Egyptian standards (1990) and FDA (Wood, 1992)
AFM; contaminated AFB, contaminated
No. of samples samples
Type of | examined | =E.S.Jimit | >FDA limit | =E.S.limit | =FDA limit
samples samples | (zero) (0.5 pakg) (zero) (0.5 pg/kg)

| No| % [No.| % [No.|[ % |No | %
Plain &
oSt 40 2 50 0 00 0 6.0 0 “0,0
Fruit 2
voghurt 40 | 72... 1] 0.0 l 2 50 | K 2:5

DISCUSSION

The results reported in Table (1) revealed that the examined plain
and fruit yoghurl samples were contaminated with veasts, at the
percentages of 22.5 and 30 respectively, with a mean values of 1.26 x
10% + 0.4x10% and 1.94x10” £ 0.3x10%ml respectively. Most of the
examined samples within the range of 100-300 (Table, 3).

Nearly similar results were reported by Garcia and Fernandez (1984),
while, lower results were reported by Rodriguez Alvarez et al. (1990).

Table (2) revealed that the molds were recognized in 34 (85%)
and 40 (100%) of plain and fruit yoghurt respectively. with the mean
value was 48.5 + 8.3 and 56.3 £ 6.6/ ml respectively. Most of examined
samples within the range of 0-100 (Table, 3).

These results were similar to those obtained by Saad et af (1987) and
El-Badry (1998), while lower results were reported by Jordano Salinas
(1986) and Green and Tbe (1987).

Yeasts and molds are widely distributed in the environmental
contaminants of air, water, soil and dust. The presence of yeasts and
molds in yoghurt may be atiributed to poor sanitary practices during
manufacturing, packing and distribution or the use of bad quality raw
ingredients as milk and fruits (Ray, 1996).
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The isolated molds from the examined plain and fruit yoghurt
samples were identified as Penicillium spp. (45% and 50%),
Cladosporium spp., (32.5% and 30%), Geotrichum spp. (22.5% and
25%), Monilia spp. (17.5% and 25%), Aspergillus spp. (15% and 20%)
and Mucor spp. (10% and 15%) respectively (Table, 4).

Similar mold genera were isolated from yoghurt by Mansour ef af.
(1986), El-Shinawy (1987), Hui (1993) and Bahout and [l-Shawaf
(1999).

Candida spp., Kluyveromyces spp., Pichia spp., Rhodotorula
spp., Torulopsis spp. and Saccharomyces spp. could be isolated from the
plain and fruit yoghurt samples in percentages ranged from 2.5% to 17.5
and 5 to 20% respectively (Table, 4).

Similar species of yeasts were isolated from yoghurt by Fleet and

Main (1987) and Hui (1993).
Yeasts are very active biochemically and can grow over a wide range of
pH and temperature. The presence of yeasts in yoghurt may cause
undesirable changes, off flavour and which render the product of inferior
quality (Robinson, 1990).

Aflatoxin residues in yoghurt samples in Table (5) showed that
aflatoxin M; residue was recognized in 2 (5%) of plain yoghurt by 0.20
and 0.30 pgikg., and 1 (2.5%) of fruit yoghurt by 0.42 ng'kg, While
aflatoxin B, residue wasn’t detected in any samples of plain yoghurt, but
present in 2 (5%) of fruit yoghurt by 0.32 and 0.50 pg/kg.

Approximately similar levels of both AFM, and AFB; were

determined in yoghurt by Choudhary ef ol (1997) and Farag (2002).
While lower levels werc cstimated by Galvano er al. (1998), and
Srivastava et al. (2001).
Table (6) compares between the obtained aflatoxin M, and B, levels
with those allowable limits of both toxins set by Egyptian and FDA
regulations and reveals that two and onc sample of plain and fruit
yoghurt werce contaminated with aflatoxin M; and two samples of fruit
yoghurt were contaminated with aflatoxin B, and exceeded the
permissible Egyptian limit (zero for cach aflatoxin). While only one
sample of fruit yoghurt was contaminated with aflatoxin B; and
exceeded the FDA limit (0.5 ug/Kg).

Aflatoxins arc highly toxic, mutagenic, teratogenic  and
carcinogenic compounds. They are responsible for serious public health
hazards (Van Egmond, 1989).

In conclusion, fecding of dairy animals with aflatoxin free
feedstuffs, using high quality raw milk and fruits, strict hygienic
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measures during manufacture, packing and distribution, proper personal
hvgiene, adequate cleaning and sanitation of dairy equipments and
proper refrigeration are vital elements in the production of high quality
yoghurt.
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