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SUMMARY

The presence of inhibitory substances in milk arises in consumers public
health hazard. Some certain chemical substances are used as
preservatives to extend the shelf life of milk. In the present study, 160
milk samples were collected from street vendors, farmer's houses, shop
keepers and dairy farms (40 samples of each). All investigated milk
samples were subjected to inhibitory substance detection using Wynther
Blyth test and the qualitative B. subtilis disc assay method. Chemically,
the present samples were subjected to Hehner's test for detection of
formalin, modified Piens test for hydrogen peroxide, glycerin test for
boric acid and salicylic acid test. All examined milk samples were free
from salicylic acid. Dairy farm milk samples proved to be free from
chemical preservatives while, street vendors milk was the worst. 35% of
their samples contained inhibitory substances using the Wynther Blyth
test. Moreover, 10, 15 and 2.5% of these samples contained formalin,
boric acid and hydrogen peroxide, respectively. Qualitative B. subtilis
disc assay method concluded that 30, 10, 15 and 5% of street vendors,
farmer's houses, shop keepers and farm milk samples contained
inhibitory substances, respectively. Correlation between the results of
specific tests for chemical preservatives and that obtained by the
Wynther Blyth test and the disc assay method indicated that chemical
preservatives could be detected by both tests in 90.9, 25, 66.6% of street
vendors, farmer's houses, shop keepers milk samples, respectively.
Moreover, the Wynther Blyth test proved to be more sensitive for
detection of chemical preservatives than the qualitative B. subtilis disc
assay method. It was concluded that these inhibitory substances are very
objectionable and illegal substances, so they should be screened
randomly and periodically. Moreover, intensification of the education
among street vendors and shop keepers would greatly reduce the
occurrence of these substances in milk.

Key words: Inhibitory substances, wynther blyth test,
qualitative disc assay method

INTRODUCTION

In recent years, there is a widespread concern about the presence
of inhibitory substances in milk. Inhibitors are considered the
undesirable substances added to milk, it classified to 3 main categories
which are: naturally occurring inhibitors (immunogloublins and
lactoferrin); drug residues (antibiotics and sulfonamides); preservatives
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and residues of cleansing agents or disinfectants. Out of several studies
on microbiological quality of milk, very little has been dealt with the
presence of inhibitory substances (Deeb, 1996 and Karima Galal, 2002).
The growth of the dairy industry in our country depending mainly upon
fresh milk production, while powdered milk was still imported to satisfy
demand. So, such an investigation is important as fresh milk quality has
an impact on the dairy industry and human public health.

The health risks arising from such substances include
hypersensitivity reactions (Sundloff, 1994 & Fein et al., 1995), alteration
of human intestinal microfloral ecology (Paige et al, 1997) and
antimicrobial resistance (Dowling 1997 and WHO, 1997). In addition,
these substances inhibit the growth of lactic acid bacteria which may
have a detrimental effect on cheese or yoghurt manufacture (Prato,
1997).

In the dairy industry, therapeutic drugs are administered to
animal for treatment and prophylaxis of disease and secreted in milk.
Treatment of mastitis is the usual source of antibiotics in milk.
Sometimes, these drugs were used without supervision of a licensed
veterinarians. Many authors studied the incidence of antibiotic residues
in milk (Baynes, 1999; Abdel-Hakeim and EIl-Kosi, 2000; Van
Bruijnsvoort et al, 2004 and Shitandi and Sternesjo, 2004). The
FAO/WHO convened to evaluate the safety of residues of certain
veterinary drugs to recommend maximum levels for such residues in
milk (WHO, 2004). The United States Milk Quality Program Post 1975
Stated antibiotics must be negative in high quality milk (Barbano, 1992).
Elsewhere, monitoring antimicrobial agents include: The different types
of antibiotics found in milk, their detection methods -either
microbiological or immunoreceptor tests and the importance of
controlling antibiotic residues in milk (Samarzija and Antunac, 2002).

This preliminary study was conducted to throw out a light on the
incidence of these inhibitory substances in milk sold in Assiut. Also, to
compare between two methods used for detection of inhibitory
substances in milk.

MATERIALS and METHODS

A - Collection of samples:

A total of 160 random samples of milk were collected in clean,
dry and sterile containers from different sources in Assiut Governorate,
including street vendors, farmer's houses, shop keepers and farm milk
(40 samples of each).
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B - Detection of inhibitory substances:
1- Wynther Blyth test (Wynther Blyth and Meredith, 1927).
2- Qualitative B. subtilis disc assay method (APHA, 1992).

Each milk sample was heated at 80°C for 5 minutes to inactivate

the naturally occurring inhibitory substances in milk and to eliminate the

possibility of false-positive results. After cooling, one tenth ml from

each milk sample was applied in a circular well in Bacto-PM indicator

agar inoculated with B. subtilis organism (Ginn e al., 1978).

The plates were examined for violet-colored inhibition zones
after 2.5-3 hours incubation at 65°C+1°C. Presence of zone of inhibition

was recorded as a positive result.

3- Specific tests for detection of preservatives (Ling, 1963).
* Formalin test (Hehner's test).

Salicylic acid test.

Hydrogen peroxide test (Modified Pien's method).

Boric acid and borax test (glycerin test).

RESULTS

Table 1: Detection of inhibitory substance in the examined milk samples.

* ¥ *

Street vendor h::le‘;:ul?lk Shop keepers Farm milk Total
Test milk (No. 40) (No. 40) milk (No. 40) (No. 40) (No. 160)
+ve % +ve % +ve % +ve % +ve %
A- Wynther Blyth test 14 | 35 7 is) & | 2 2 5 31 19.4
BeQoaimive B ebelis | 1o | 39 | 4 (10| 6@ |51 2| 5 2] v
disc assay method
- T
C- Specific tests ) s
Formalin test 4 10 - - - - - - 4 25
Salicylic acid test - B - - - - - - -
Boric acid test 6 15 2 5 S 125 - - 3 8.1 .
| Hydrogen peroxide test 1 25 2 5 3 175 | = | = 6 38 | .
Table 2: Correlation between results of specific tests for chemical

preservatives and Wynther Blyth & qualitative disc assay methods.

Types of exam- +ve samples for { +ve samples for | <ve samples for +ve samples for |
ined milk * Wynther blyth test * Wynther blyth test | * disc assay method * Wynther blyth test } p
* disc assay method l *chemical preservatives | *chemical preservatives 5 * disc assay method 1 *
| *chemical preservatives | | end -v¢ for chemical |
| | [ | preservatives |
| N0 % | NO. | % NO. | % No. | %
[ Street vendors | i \' ' 2 | s | 5
9 1 9.1 - - 3 | 273
|_milk ( 11) | 18 03 | | ! | | ‘
| Farmer's houses | 25 T ) i 3 L s
| milk (4) | | - | | L |
[ T T | ! |
| Shop  keepers | | 5 2 | 333 = | s 2 | 333
| milk (6) I & § S0 | 3 ‘ | ,
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DISCUSSION

In milk industry, a preservative means a substance which when
be added to milk, will retard sourness or decomposition. The object of
adding these preservatives being: (1) to prolong the period of sweetness
of milk, (2) to inhibit and to destroy bacteria, and (3) to neutralize acids
formed by bacteria and to delay curdling.

Using the Wynther Blyth test, the present study indicated that
street vendors milk showed high incidence (35%), while farmer's houses
and shop keepers milk samples have nearly similar incidence (17.5 and
20%), respectively. Only 2 samples (5%) from farm milk showed a
positive result (Table 1). The qualitative disc assay method demonstrated
the presence of inhibitory substances in 30, 10, 15 and 5% of street
vendors, farmer's houses, shop keeper and farm milk samples,
respectively (Table 1). In Quena Governorate, Karima Galal (2002)
detected nearly similar results but no inhibitory substances were
detected in farm milk samples. All market milk samples at Kafr El-
Sheikh Governorate were negative for Wynther Blyth test (Deeb, 1996).

Hot weather and lack of cooling equipment intended some
unscrupulous dairy producers to add these chemical preservatives to
milk in order to face the problem of milk spoilage during storage and
transportation. The problem is further compounded by the fact that
many of these substances are readily available.

Through the present investigation, the four chemical
preservatives could not be detected in farm milk, while in the contrary,
street vendors samples are the worst, as they contained formalin, boric
acid and hydrogen peroxide resembling 10, 15 & 2.5%, respectively,
(Table 1). Many studies recorded nearly similar results, (Erdelyi and
Bekei, 1997; Kamel, 2000 and Karima Galal, 2002). Formalin as a
chemical inhibitory substance was detected in street vendor milk
samples all over the present investigation. Formalin is a famous
preservative for milk because it has the property of being in a liquid
form, only street vendors milk contained formalin (10%). Boric acid and
borax were detected in 15, 5, 12.5% from street vendors, farmer's houses
and shop keepers milk samples, respectively, (Table 1). Owing to the
fact that boric acid and borax have oxidizing power, 1 part of these
substances in 1 to 2 thousand parts of milk is sufficient to preserve milk
and to delay curdling for several days (Aggarwala and Sharma, 1967).
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Salicylic acid is rarely employed to preserve milk because it is
sparingly soluble in it. From the present findings all examined milk
samples were free from salicylic acid. Only 6 samples (3.8%) allover the
study contained hydrogen peroxide (Table 1). This substance is not
much used as a preservative as it soon splits up into water and free
oxygen, moreover, if larger amount are used, milk obtains a bitter taste
(Aggarwala and Sharma, 1967).

Correlation between results of specific tests for chemical
preservatives and that obtained by the Wynther Blyth & qualitative disc
assay methods indicated that chemical preservatives could be detected
by both testes in 90.9, 25, 66.6% of street vendors, farmer's houses, shop
keepers milk samples, respectively, (Table 2). The Wynther Blyth test
proved to be more sensitive for detection of chemical preservatives asl,
3, 2 samples of street vendors, farmer's houses, shop keepers milk
contained chemical preservatives detected by this test only. On the other
hand, no samples were positive for chemical preservatives and the
qualitative disc assay method only (Table 2). These results can be
explained as the Wynther Blyth test may detect a minimum
concentration of chemical preservatives that can not be appeared in the
zone of the qualitative disc assay method.

Chemical preservatives could not be detected in farm milk, at the
same time they were positive to the Wynther Blyth test and the
qualitative disc assay method (Table 2). These samples may contain
inhibitory substances other than those searched for in this study.

2 out of 4 samples of farmer’s house milk proved to be free from
chemical preservatives and drug residues while, they are positive for
Wiynther Blyth test (Table 2). These samples may contain residues of
cleaning or disinfectants so, adequate rinsing of milk utensils and
equipments was essential.

This preliminary study concluded that the high incidence of
inhibitory substances was found in street vendors and shop keeper's milk
samples. Those persons are mainly uneducated, don't having
professional training and need more information about preservation of
milk during transport and storage and the most serious adverse effect of
these inhibitory substances in humans.

Finally, the practice of adding preservatives to milk is very
objectionable, illegal and should be forbidden. So, immediate and
rigourous measures ought to be put into effect by authorities to right this
alarming situation.
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