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Abstract  
The present study aims to prepare fermented buffalo

'
s milk rich with low molecular weight 

peptides by using lactic acid starters as a mixture. Skim milk sample was inoculated with 5% 

of the starter. The growing number of starter and anti-bacterial activity were studied after 24 

hours of incubation. Protein and peptide concentration were determined before and after 

fermentation, then biological active peptides were isolated or separated and purified by gel 

filtration column of Sephadex G25. Finally antibacterial activity of the isolated peptides was 

study in vivo. The results of chemical analysis of fresh and fermented milk showed that the 

concentrations of protein were 0.817mg/ml and 0.501mg/ml before and after fermentation, 

respectively either peptide concentration were 0.4mg/ml before fermentation and 0.805mg/ml 

after fermentation. The number of starter was determining during the fermentation process 

after 6, 12, 18 and 24 hours of incubation and found an increase in the number of lactic acid 

bacteria. The initiation number was 6.2 × 10
5
 but after the 24 hours the number increased of 

up to 1.3×10
6
. Number of lactic bacteria decreased after 24 hours with the increase in the 

concentration of lactic acid combined with low pH value. Colonies of lactobacilli were 

isolated from fermented buffalo milk and was characterized by the typical characteristics for 

the purpose of a rating based on morphological and cultural characters. Gel filtration gave 

seventy-eight fractions. And depending on the absorbency on wavelength 280 were obtained 

four peaks, each peak represents a fraction. Peptide concentration was determined in each 

fraction, these concentrations were (0 and 0243 and 0902 and 0632) mg / ml of fraction 1, 2, 3 

and 4, respectively. Fraction three contained a high concentration of peptide. The antibacterial 

activity of the third fraction was estimated. The results showed that the bioactive peptides of 

fermented milk have good efficacy in the treatment of diarrhea in laboratory animals. 
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الذراست في الجسم الحي للفعاليت المضادة للجراثيم لبروتين المصل المشتق    

 للجاموس العراقي ةمن الحليب المتخمر
 

 يشزبق طبنت انًحُخ*      اًٌبٌ محمد خبس الله **         عجذ الله كبظى ُْذي**

خبيعخ ثبثم** كهٍخ انعهٕو /      كهٍخ انطت انجٍطشي/ خبيعخ انقبدسٍخ*  

 

ثبسزخذاو صسع رٓذف انذساسخ انحبنٍخ انى رحضٍش حهٍت اندبيٕط انًزخًشح انغًُ ثبنججزٍذاد يُخفضخ انٕصٌ اندضٌئً 

٪ يٍ انجبدئخ. دسسذ رضاٌذ اعذاد انجبدئخ ٔانُشبط 5خهٍظ يٍ ثبدئ حبيط انهجٍُك. نقحذ عٍُخ انحهٍت انخبنً يٍ انذسى ة 

َقٍذ د  قجم ٔثعذ انزخًٍش، ثى فصهذ ٔسبعخ يٍ انحضبَخ. حذد رشكٍض انجشٔرٍٍ ٔ انججزٍذا 24انًضبد انجكزٍشي ثعذ 

. ٔأخٍشا رى دساسخ انُشبط انًضبد نهجكزٍشٌب Sephadex G25ٕد رششٍح انٓلاو ثبسزخذاو انججزٍذاد انُشطخ ثٍٕنٕخٍب ثعً

انعبئذ نهججزٍذاد انًعضٔنخ فً اندسى انحً. أظٓشد َزبئح انزحهٍم انكًٍبئً نهحهٍت انطبصج ٔانًزخًش ثبٌ يعذل رشكٍض كم يٍ 

 .ثعذ انزخًش 0.805قجم انزخًش ٔ  0.4جٍجزٍذاد ْٕ قجم ٔثعذ انزخًٍش عهى انزٕانً ايب رشكٍض ان 0.501ٔ 0.817انجشٔرٍٍ 

بدح فً عذد سبعخ يٍ انحضٍ ٔٔخذ صٌ 24ٔ 18ٔ  12 ٔ 6رى رحذٌذ عذد انجكزٍشٌب انجبدئخ انحٍخ خلال عًهٍخ انزخًٍش ثعذ 

×6.2 ار كبٌ انعذد الأنً .ثكزشٌب حبيط انلاكزٍك
5
×1.3سبعخ اصداد انعذد نٍصم انى  24ٔثعذ ثكزشٌب  10

6
. ٔقذ 10

سبعخ يع صٌبدح رشكٍض حبيط انلاكزٍك يزشافقب يع اَخفبض قًٍخ الاط انٍٓذسٔخًٍُ. رى 24اَخفط عذد انجكزشٌب انهجٍُخ ثعذ 

عضل يسزعًشاد انعصٍبد انهجٍُخ يٍ حهٍت اندبيٕط انًزخًش ٔكبَذ رزصف ثصفبد ًَٕرخٍخ نغشض انزصٍُف انًعزًذ 

رى  280خضء. ٔاعزًبدا عهى ايزصبصٍخ انطٕل انًٕخً  78شٍح ثبنٓلاو عهى انصفبد انضسعٍخ ٔانشكهٍخ. اعطى انزش
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رى رحذٌذ رشكٍض انجٍجزبٌذ فً كم يٍ ْزِ الاسثعخ الاخضاء حٍث كبَذ ْزِ  انحصٕل عهى اسثعخ قًى كم قًخ رًثم خضء.

ث اَّ ٌحزٕي عهى عهى انزٕانً. ظٓش اندضء انثبن 1ٔ2ٔ3ٔ4( يهغى / يم نهدضء 04632ٔ  04902ٔ  04243ٔ  0انزشاكٍض )

رشكٍضعبنً يٍ انجٍجزٍذاد. رى رقذٌش انُشبط انًضبد نهجكزٍشٌب نهدضء انثبنث. أظٓشد انُزبئح ثبٌ انججزٍذاد انُشطخ ثٍٕنٕخٍب 

 نهحهٍت انًزخًشح نٓب فعبنٍخ خٍذح فً علاج حبلاد الإسٓبل فً انحٍٕاَبد انًخزجشٌخ.

 .، الجاموس ، الحليب ، البروتين مصل اللبنمضاد للجراثيم ، الببتيذ ال: مفتاحيتلالكلماث ا

 

Introduction  
Milk is an excellent source of highly 

valuable proteins which are in general 

divided into caseins and whey proteins. 

Caseins and whey proteins comprise 

approximately 80% and 20%, respectively of 

total milk proteins (1). Numerous health 

advantages of milk protein derived bioactive 

peptides have been claimed for commercial 

interests in the environment of health 

sustaining-functional foods (2). Moller et al., 

(2008) (3) defined bioactive peptides as 

substances that can affect the biological 

processes of the body functions with 

beneficial effects. Milk proteins have been 

recognised as potential sources of biological 

active peptides that are latent and encrypted 

in their native form. These biologically active 

peptides can be generated and activated by 

different mechanisms including: (a) protein 

hydrolysis by digestive enzymes (b) food 

processing and (c) proteolytic activity by 

enzymes derived from microorganisms, 

especially lactic acid bacteria. Potent 

biologically active peptides have been 

isolated from a number of fermented dairy 

products such as cheese, fermented milk and 

yoghurt (2). Due to growth requirements, 

dairy starter cultures have developed highly 

sophisticated proteolytic system capable of 

breaking down milk proteins, mainly αs1- 

and β-caseins. The lactic acid bacteria (LAB) 

proteolytic structure and their activities in 

dairy products including yoghurt and cheese 

have been studied extensively (4). 

 

Materials and methods 
Buffalo milk samples collection: 

Buffalo's milk sample was obtained from 

Iraqi buffalo. Sample was immediately kept 

at 4 
o
C during transporting to the laboratory. 

Each fermentation batch (500 ml) was 

equilibrated for 1 h. at the fermentation 

temperature (40
o
C) in a water path before 

inoculation with the starter bacterial cultures 

for this purpose.    

Preparation of fermented milk: 

Skim milk samples were inoculated with 

the starter culture containing mixed cultures 

of the local species of starter. These 

fermented samples were incubated at 37
o
C 

for 42 h. The viable cells of lactic acid 

bacteria in the fermented milk were counted 

using modified Rogosa sharpe agar (MRS 

agar) (Difco). The whey fraction was 

obtained by adjusted the pH of fermented 

milk to 4.6 with (1 N HCl) or (1 N) NaOH. 

Then it was centrifuged at 10,000 xg for 20 

min. The supernatant was adjusted to pH 8.3 

with (1N NaOH), then centrifuged again at 

10,000 xg for 10 min. The final supernatant 

was used as the whey fraction (5). 

Extraction of whey protein: 

The whey protein extract was prepared 

after fermentation of skimmed milk. 

Fermented milk was acidified to a pH of 4.2 

by adding of 2N HCl. The solution was 

centrifuged at a speed of 10000 g at 4°C for 

30 minutes. Casein (the sediment) was 

removed from whey by filtration using No.1 

Whatmann filter paper. Whey acid was 

neutralized to pH 6.8 by addition   2 N 

NaOH, then centrifuged at 10000g at 4°C for 

30 minutes. The whey supernatant obtained 

was neutral (6). 
 

Estimation of protein concentration: 

The protein concentration of the fresh and 

fermented milk was determined by the 

method of Bradford. Bovine Serum Albumin 

(BSA) was used as standard protein to 

prepare the standard curve and Coomassie 

Brilliant Blue G-250 as the reagent (7).  
 

Determination of peptide concentration 

methods: 

The peptide concentration of the fresh and 

fermented milk was determined by the 

method of o-phthaldialdehyde (OPA).  

Glutathion was used as standard matter to 

prepare the standard curve and OPA as the 

reagent (7). 
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Separation of low molecular weight 

bioactive peptide from fermented milk by 

gel filtration: 

Peptides were separated by passing of 

whey protein of fermented milk through the 

Sephadex G25 column in dimension 40 X 1.6 

cm. The recovered parts of the column were 

collected in a speed flow 30 ml / hour, the 

optical absorption of the washing and 

recovery parts were measured on wavelength 

280 nm to determinate the fraction numbers 

according to the curves then the fractions 

were concentrated by a rotary evaporator at a 

temperature of 50 
o
C (8).  

Determination of antibacterial activity of 

bioactive peptide of the third fraction in 

vivo: 

To study the inhibitory effect of bioactive 

peptide towards E. coli, Klebseila pneumonia 

and Staph. aureus that were causing diarrhea 

in rats (In vivo) following the method of
 
(9). 

Animals were divided into four groups; each 

group contained five rats as following: 

Group A: Five animals were administrated 

(1ml) distillated water by gastric tube, for (4, 

8, and 12) days. 

Group B: Five animals were administrated 

(1ml) peptides by gastric tube for (4, 8, and 

12) days. 

Group C:Fifteen animals were administrated 

10
5
cfu pathogenic bacteria in (1ml) by gastric 

tube for first four days (Five animals for each 

strain).  

Group D: Animals were administrated 

10
5
cfu pathogenic bacteria in (1ml) by gastric 

tube for first four days (five animals for each 

strain), in fifth day; the animals were 

administrated with the first peptide dose (1 

ml) and repeated every day until the 12
th

 day. 

 

Results 
Peptide and protein content of fresh and 

fermented buffalo's milk: 

Results were showed the concentrations of 

protein and peptide in both fresh and after 

milk fermentation that estimated by OPA and 

Bradford methods. Peptide concentration was 

increased during the fermentation time 

progresses but protein concentration was 

decreased due to bacterial enzymatic activity 

(Table 1). 

 

Table (1): The proteins and peptides 

concentration per ml of a fresh buffalo's 

milk. 

Materials  

Mg/ml ( mean) 

Before 

fermentation 

After 

fermentation 

Protein  0.817 0.501 

Peptide  0.4 0.805 

  

The viable counts of starter bacteria 

cultures during fermentation with 

Isolation and identification of 

Lactobacillus spp. from fermented 

buffalo's milk: 

Lactic acid starters (LAS) were isolated 

from fermented milk on MRS agar initially. 

All isolates were obtained and identificated 

morphologically by the colony characteristics 

of the isolates obtained, along with their 

Gram reaction and microscopic examination. 

Changes in the viable counts of the starter 

cultures of lactic acid bacteria throughout 

fermentation are presented in table (2). 

  

Table (2): The total number of lactic acid 

starter after fermentation (6, 12, 18 and 

24hrs.). 
Time 

Count             
6hrs 12hrs 18hrs 24hrs 

No. of 

bacteria  6.2×10
5

 7.4×10
5

 1.1×10
6

 1.3×10
6

 

 

The bacterial number was increased with 

time progresses until 24hrs, after that the 

number of starter bacteria was decreased due 

to metabolites concentration and reduction of 

nutrition. The common bacteria were 

Lactobacillus spp. and colonies that isolated 

from fermented buffalo's milk with typical 

characteristics (white, small with entire 

margin) were picked up and transferred to 

nutrient broth which was then subjected to 

classification based on morphological and 

biochemical characters. All strains were 

reacting positively to Gram stain. 

Lactobacilli spp. were long rods but 

sometimes were coco-bacilli. Lactobacillus 

showed negative result to motility test 

because they did not possess flagella, while 
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citrate and indole and catalase were negative. 

All isolates were isolated from fermented 

milk were found to ferment glucose and 

lactose to lactic acid.  

Determination of fractions as the peak 

according to the presence of low molecular 

weight peptide: 

These peaks that were determined 

according to absorbency of each fraction 

were measured on wavelength 280nm. Three 

peaks were obtained. The first peak did not 

contain any peptide so that it did not have the 

inhibitory activity against any type of 

pathogenic bacteria. It was represent the first 

fraction. The second peak contained peptide 

concentration (0.243) mg / ml and had given 

the effectiveness of inhibitory action against 

each type of pathogenic bacteria. The third 

peak contained a higher peptide 

concentration (0.902) mg / ml. which showed 

the higher antibacterial activity against 

bacteria. The 4th peak contained a peptide 

concentration (0.632) mg / ml and had given 

the effectiveness of inhibitory action. The 

peptide concentrations of each fraction were 

(0, 0.243, 0.902 and 0.632) mg/ml of fraction 

1, 2, 3 and 4 respectively. The third fraction 

showed the highest concentration then the 

forth fraction (Fig. 1). 

 

 
 

Fig. (1): The peptide concentrations of 

each fraction. 

 

In vivo study of Antibacterial activity of 

the third fraction:  

The results showed the antibacterial 

activity of the third fraction in vivo because it 

had the higher peptide concentration and 

antibacterial zone.  The infected rats with E. 

coli were more effective than that infected 

with K. pneumonia and Staph. aureus (Table 

3).

 

Table (3): Antibacterial activity of the third fraction in vivo. 

Group D Group C 
Group 

B 

Group 

A 
Treatment Staph 

aureus 

K. 

pneumonia 
E. coli 

Staph 

aureus 

K. 

pneumonia 
E. coli 

All live All live All live All live All live All live 
All 

live 

All 

live 
1 day 

All 

sickness 
All sickness 

All 

sickness 

All 

sickness 
All sickness 

All 

sickness 

All 

live 

All 

live 
4 days 

All 

sickness 
All sickness 

All 

sickness 
3 dead 1 dead 2 dead 

All 

live 

All 

live 
8 days 

All live All live All live All dead All dead All dead 
All 

live 

All 

live 
12 days 

 

Discussion 
The study showed the means of peptide 

and protein per ml of fresh and fermented 

buffalo's milk and referred to increase of 

peptide concentration due to proteolysis by 

lactic acid bacteria enzymes and also referred 

to buffalo's milk which had higher than cow's 

milk in these concentration because they 

depend on many factors such as analysis 

methods, geographical position, feeding, as 

well as management, age and lactation stage, 

this was agreement with results of (10). 

Lactic acid starters (LAS) were isolated from 

fermented milk on MRS agar initially. All 

isolates were obtained and identificated 

morphologically and biochemically. The 

common bacteria were Lactobacillus spp. 

and colonies were isolated from fermented 

buffalo's milk with typical characteristics and 

biochemical reactions. This result was 

resembled to that obtained by (11). Lactic 

acid starter count was decreased after 24hrs. 

due to the increase of the lactic acid 
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concentration that companied with decreases 

the pH value. Depression in the pH value in 

the buffalo's milk was higher than the 

depression in cow's milk due to the decrease 

in the buffering capacity and variation in the 

milk composition (12). The results showed 

the antibacterial activity of the third fraction 

in vivo and such result was similar to the 

study that carried out in Morocco by Kalalou 

who studied the activity of LAB diet 

products on some gram positive and negative 

pathogenic bacteria as E.coli, Pseudomonas 

aeroginosa, Klebsiella pneumoniae, 

Staphylococcus aureus and Bacillus cereus 

and the inhibition zones were in the range of 

1.4 to 2.8 cm. Probiotic microorganisms 

interacted with pathogenic bacteria and 

bowel micro-flora by the production of 

antimicrobial substances and competitive 

inhibition (13). 
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