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SUMMARY

The present study estimate the levels of sulphur and fluorine
in buffaloe's milk and their products in three localities (Manqua-
bade, El-Tawabiya and El-Akrad) surtounding the superphosphate
factory in Assiut governorate. Related elements as calcium phos-
phorus, sodium and potassium were also investigated.

The physical examination (colour and flavour) revealed that all
examined milk samples were within normal limits. The chemical
examination showed a significant decrease in chloride and fat
perecentage. Statistical analytical results indicated a significant
-increase of sulphur (at 0.01 level) in milk, whey, cheese and
yoghourt of the three examined areas. Moreover, a significant
elevation of fluorine level was recorded in all milk samples and
their products, accompanied with significant depletion in bath
calcium, phasphorus, and sodium, and increase in potassium level.

INTRODUCTION

Contamination of food supply by environmental pollutants is recieving an increasing
attention. Attention has been focused on milk, particulary since it is nearly almost the
periect singie food stuff as it contains high quality animal protein, butter fat and perfor-
med vitamins as well as its richness in minerals specially caicium and phosphorus. In
addition to the elements that occur in milk in a relatively large proportions there are
a large number of elements usually measured in ppm or ug per litre and reffered as
trace elements e.g. copper, cobalt and fluorine. Fluorine is highly reactive elem-
ent occures in soil, water and forage contaminated with fluorine as an air pollutant
from various fluoride emitting industries. Fluorine has been widely reported as a prophy-
lactic agent in the pervention of dental caries.

Interest in the biological significance of fluoride was at first confined to its toxic
effects upon animals, following the discovery of chronic endemic fluorosis of man and
farm stock in several countries in 1931. The most serious outbreaks of - fluorosis are
of industrial origin resulting from contamination of pastures by fluorine compounds emitted
by industrial factories such as aluminum and superphosphate factories (TAWERS, 1954).

Transfer of fluorine across the mammary gland barrier appears to be smail In
endemic fluorisis areas, or where the cows ration has been supplemented with fluorine
to moderate levels, values within the normal range and appreciably higher have both
been reported in milk (HARVEY, 1952). Evidence has =zlsa been produced that suckling

rats and pupies subsisting on the milk of fluoride fed mothers accumulate more fluarine

in their bodies than do similar animals consuming the miik of mothers on normal diets
(MAPLESDEN, et al. 1960).
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The total fluaride levels in milk from cows grazing in fluoride contaminated past-
ures are found to be about twice as high as those in milk from cows on a normal
grass (GRREC and PLEBIN, 1986). J

DUTOIT, et al. (1937) showed definite indications, that fluorine disturbs the normal
metabaolism of* both calcium and phosphorus.

in subsequent study, IBRAHIM, et al. (1985) recorded the contamination of the
envitonment at the areas surrounding the super-phosphate plant at Manquabade by
both _fluorine and sulphur. The high sulphur levels in animals feed affected the mucous
membranes, gastro-intestinal tract,and central nervous system (WHITE, 1964).

As milk is life food for both newly born animals as well as for human consumption,
therefore this study aimed to investigate, to what extent industrial poliution affects
milk and milk products constituents (fluorine, sulphur, calcium, phosphorus, sodium and

postassium) from buffaloes rearing in the areas surrounding the superphosphate plant
Manquabade.

MATERIAL and METHODS

Three localities, (El-Akrad, El-Tawabiya and Manquabade) were studied and the
fourth area (Manfaloute) was considered as control. Ten individual milk samples (2
litres each), representing 10 animals, from buffaloes were collected from every locality.

The samples were dispatched to the laboratory without delay and examined physic-
ally for colour and flavour (APHA, 1972), chemically for pH value using pH meter
(Orion Model 701) equipped with standard electrode. Fst percentage was determined
by the method of Gerber (A.P.H.A. 1972). Chioride percentage was done after LING
(1963). Lactose percentage (Benedict method) was determined after HARVEY and HILL
(1967). Then each milk sample was divided into equal 4 portions, the first three were
manufactured according to the method of FAHMY and SHARARA (1950) to cheese

and that of LAMPERT (1975) to cream and yoghourt. The fourth portion was used
as original milk.

The original milk samples and milk products (cheese, cream and yoghourt) and
milk by product (whey) were used for estimation of sulphur (STOCKHOLM and KOCH,
1923), calcium (BETT and FRASER, 1959), sodium and potassium (PEACH and TRACY,
1960), phosphaorus (MORINL and PROX, 1973) and fluorine (KROOK and MAYLIN, 1979).

RESULTS

The physical examination (colour and flavour) of all milk samples were within
normal limits.

The results of chemical examination, of milk for flourine, sulphur, phosphorus,

calcium, potassium and sodium contents were recorded in tables 1, 2, 3, 4, 5, 6 and
7, respectively.
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Table (1) Routime chemical examinatiom ¢f milk sample’

8 celleoted from

buffaloes at areas surrounding super-phosphate factory,

AREAS
Contrel Manquabade El-Tawabiya Ezbet El-Akrad
3 x : F e
pH value 6.67 #0.053 6.522 +0.0604 6.53 +0.0817 6.6440,047
Laotese 4.25 30.098 | 4.226 40.0984 | 4.10040.0954 | 4.13 £0.0954
Chleride % 0.076740.00165 | 0.063120.003 | 0.05510.0033 | 0.08%s0.0087
. w—
Fat % 8.00 $0.351 | 6.142 20.146 | 6.00 0.50 6.55 20,372

Table (2)s Fleurime centemt ef Huqomn»mrwam buffalee's milk and

its preducts.

(ppm)
AREA
Milk Whey Cheene oo -Yegheurt Cream

nt ¥x i E 5 nu nE
El-Akrad. 0.90340.047 0.5734+0,015 3.00 40.535 0.89640.028 | 2,462 40,156

= am = aE nx
El-Tawabiya 0.98640.078 0.595+0.065 J3.310+0.426 0.862+0.039 2,689+0.131

X na AN ix uE
l'anqubade 0.683+0,094 0.409+0.045 2.30040. 230 0.66340,049 H.mmoho.cmw
Contrel 0.23340.047 0.139+0.009 0.700+0.02L 0.19740.040 o.mmoﬁo.opm

am Signifiocant at P / 0.01

& Signifiocant at P / 0.05

S.E: Standard errer,
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Table (3)s Sulpher level ef investigated buffalee’s milk and ita preducts.

(ppm)
AREBA
Milk Whey Cheese Yegheurt Creem
iz ox x i,
El-Akrad 325.50+44 .31 122.56433.51 | 1719.62£19.2.15 330.76432.65 | 76.62£25.00
21X T T =
El-Tawabiya 332.441:17.88 | 188.88+) 51 1756 .284211.70 342,52412.30 | T7.55£30. 10
T ix ix =
lianquabade 226.04+9.42 78.28411,.54 | 1194.17+140.58 245.60413.67 65.65+£26.40
Control 120.00422.75 45.5543.76 633.96+100.19 122.25+25.79 35.554£18.63

ax Significant at P / 0.01

Tatle (4)s In-organic phosphorus

= Signifioant at P [ 0.05

S.E: Standard errer.

level of imvestigated buffal

eu'n milk and its preducts.

wx Significant at P / 0.01

s Signifioant at P L 0.05

(ppm)
AREA
Ailk __Whey Cheepe nhmr:oﬁ.wu Cream -
: x i T
El-Akrad umm.uohm..ﬂn mmw.aon._.w.mu 1351,.60+42.88 1093.70418,75 1093 .80+13. 27
[T T [T K L]
#1-Tanabiya | 699.20410.33 494 .80+2.72 1382.80432.80 1140.60412.11 1135.40+21.67
P ¥
Mangubade 765.6 £19.90 677 .00414.32 1520,30430.13 | 1312.50% 9.37 1114.60+46.24
Control 750.00+ 7.65 | 703.20% 6.62| 1710,90+£28.00 1343.80435.90 1307 .80417.68
S.E1 Standard errer.
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Table (5)s Caloium ceatant of buffaloe's milk amd its preduocts,

[ : (ppm)
AREA i
kilk Whey Cheese Yeghourt Craam
X = = Tl Tl
El-Akrad 595.00£12.60 | 406.00£25.00 | 2916.60£161.30 | 600,00456,00 [ 202.30413.20
ax x ax x
El-Tawabliya 643.70£15.90 | 302.00£16.50 | 2918.604110,50 | 659.70410.90 | 222.50% 9.50
= It T T EE|
llanqubade 512,50+ 4.40 | 325.00427.60 | 2500.00425.00 625.60478,60 | 232.00% 8.90
Contiol 1366.0C0+13.08 1182.00+10,40 4027.70+113,60 1289.70+82.4 612.50+21.5
Table (6): mo:ww.m_.ﬁ level of buffaloe's milk and itm preducts,
AREA (pm )
Lillk Whey Cheese Yegheurt Craam
= xx Fe == \
E1-Akrad 1719.00+ 49.10 | 1101.00418.99 | 3537.004171.49 | 2132.004123.37 | 6€93.33s 46.31
T FT T3 = nx
El-Tawabiya 1316.00£310.33 | 1841.33432.81| 4390.00480. 34 | 2007.004161.93 | 1148,00+119. 20
FEs n a
kanqubade 1778.004123.15 | 1220,204 5.00| 3276.00+ 53.04 | 1708.00+ 50.96| 669.33+15.38
Contrel 1510.00+21 .55 968.50+25.53 2285,33+50.64 1629.00+60 .59 mum.mohmm.mw
Table (7)s Sedium level of buffaloe's milk and its products.
ppm
AREA - ( )
Lilk Yhey Cheege Yeghourt Cream
ix ix T ix L]
21-Akrad 491,u8%44.40 231,65+20.94 | 1380.00+47 .05 436.75425.60 258.0412,32
= iz iz xx =
El-Tawabiya 436.50410.80 [ 221.65212.13 | 1)80.00479.87| 393.25+28.20 | 291,00+12,58
X [T xx T
Vanjubade 425.80£24.50 | 310.00£29.40 | 1126.66453.36| 411.00% 8.03 | 445.70+46.90
Control 682.50£13.00 | 557.25440.00 | 2047.504+18.18[ 571.50419.15 | 427.70422,50

x Significant at P / 0.05

ax Significant at P / 0.01

3.B: Staadard errer.
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DISCUSSION

The measurments of environmental pollutants,in the first instance depends on
the ares considered control. Therefore, Manfaloute city was chosen for this purpose
as it located 18 kilmeters north from the factory. The toxicological studies in this
city reveaied no clinical signs among animals pointing to exposure to any hazardous
substance. The analytical finding of the elements in consideration were proved to be
within the normal limits (IBRAHIM, 1983).

The chemical examination of milk samples obtained from the investigated areas
(Table 1) revealed the same results of BEDDOWS and BLAKE (1982) that no change
in the pH value. A significant decrease in both chloride and fat percentage in compar-
ison with the control were recorded. A simillar decrease was recorded for sodium in
examined samples of milk and milk products.

The analytical findings in the three studied localities, revealed a significant irrequ-
lar elevation in sulphur (Table 3) of milk and its manufactured products (cheese, yogh-
ourt) while cream showed non significant increase. The significant increase in milk
sulphur was in agreement with the previous results recorded by BBRAHIM, et al. (1985)
and correlated with the resuits of sulphur level in buffaloe's blood serum in the same
area (BRAHIM, 1983). The largest part of milk sulphur presented as a part of the
amino acids methionine and cystine. BLOCK, et al. (1951) demonstrated the synthesis
of cystine and methionine in milk protein and serum albumins of animals after feeding
sulphate. The constant relation between sulphur and pretein clarify the highly significant
increase of both copper and molybdenum levels in milk was related to high sulphur
content of milk (BRAHIM, 1985). Rumen microflora reduce sulphur compound into sulph-
ide, subsequent formation of insouble copper sulphide lower the avilability of dietary
copper (DICK, 1954). Also sulphate decreases retention of malybdenum by decreasing

its absorption by tubular epithelium and inhibits its absorption in the lower ilium
(MASON and CARDIN, 1977},

The chemical analysis of milk, cheese, whey, yoghourt and cream, revealed a
significant irregular elevation of fluoride in the three examined localities (Manquabade,
El-Tawabiya and El-Akrad) in comparison with the contral area (Manfloute). Inversely
caicium and phosphorus showed a significant decrease. These results were in agreement
with that recorded by SHEHATA, et al. (1984) in the area of Manguabade and
SHLOSBERG, et al. (1980) in Israel, who recorded fluoride level in milk reach to 0.34
ppm. ;

Among products manufactured from contaminated milk, cheese and cream were
highest. The same results were obtained by GRREC and PLEBIN (1986), who explained
this phenomena due to the ability of fluorine to compined with lipid and protsin to
form a complexed compounds.

Assiut Vet.Med.L, Vol 23, No. 46, July 1990.
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Inspite of the previously recorded by BEDDOWS and BLAKE (1982) that the addit-
for of fluoride to milk not affect calcium and phosphorus levels, Oppositely our resuits
revealed a marked significant decrease in both elements (tables 4, 5). There is a corres-
ponding decrease of calcium and phospharus in buffaloe's blood serum accompanied
by significant intensive rates of excretion. Moreover, fluoride is able to withtrap calcium
in urinary excretion even if it highly significant decreased in serum. Phosphates is
seriously decreased in serum but not excreted in urine in excess. This could indicate
the direct reiationship of the three elements. The previous information explain the
difference between addition of fluoride to milk in vitro and the metabalism of it inside
the animal body in relation to calcium and phosphorus.

In conclusion, the investigation of milk and its products revealed a high concentrat-
fon of the two pollutants (fluorine and sulphur) specially in cheese 3 to 5 folds of
mitk. Also, in cream fluoride level was 3 folds of milk. It is deemiy necessary to warning
about the hazardous effects of these poilutants on both newly born animals and human
being in the studied areas. The consuming of such milk and their products considered
as an additional source of exposure beside the direct sources of air and water. More-
over, the effect of infant requirements may contribute through distributing the levels
of caleium, phosphorus, sodium and potassium in vital foods like milk and milk products.
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