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Summary |

H
H

The preselfit study was aimed to prepare fermented goat
milk riches %with low molecular weight peptides using lactic
acid bacteriga as mixture culture. For such aim, pasteurized
milk salnpiie were inoculated with3% bacteria before
incubation ai 42°C for various periods of incubation. Peptide
concentratiozh and antibacterial activity of the whole
fermented I%’lilk were determined in vitro, them bioactive
peptides weé'e separated and punified by the gel filtration of
Sephadex §G25 column. Peptide concentration was
determined zln each fraction. Fraction with higher peptide
concentratio?p was chosen to estimate of its antibacterial

activity in vitro.

Gel ﬁ%ltration was gave four fractions. Peptides
concentratio%x of each fraction were determinated. The
peptides coﬂ}centration of each fraction were (0 , 0.243,
0902 and 0.632) mg/ml of fraction 1, 2, 3 and 4,
respectively;; Fraction three showed the high concentration

than the fort;h fraction.

The ant{%bacterial activity of the whole fermented milk
and third frzactions were estimation. E.coli showed the high
sensitivity téwmd antibacterial peptide. antibacterial peptides
of fennenteiﬁ milk gave the good result in treatment of
clinical case?is caused by pathogenic . coli.
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Chapter Thre;z Materials and Methods.........c.ccooviiaeineenes

3- Materials and %\/Iethods:
3-1: Materials: |
3-1-1: Instrumems and Equlpmen@

The 1nstrun§ents and equipments used in the present study are
listed in Tabl%e (3-1) below:

Table (3-1): Tnstruments and Equipments used in the Study

Autoclave

Centerfuge

Compound Light icroscope

:: " Gallen Kamp / Englac-l_ |
ELISA Reader | -‘ | IDE‘i

™ Gallen Kaamp! England
Laminair ow sy cabinet r w
_ | | __ —\ Gallen Kaamp i
T wireToby Joﬁa*‘é“ofmmj

19
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Chapter Three Materials and Methods... e reerrianiraae s

3- 1-2 : Chemical and biological materials:
The chemigal and biological materials used in this work were
listed in Table ¢3-2).
Table (3-2): Chiemical and biological materials with their remarks.

. 1.

| Manufacturers company/

B- mercaptoethanol | BDH
Beef extract T " Himedia/ India

Coomassie brilliant blue G-250 BDH
Ethanol 95%!

Ethanol(absdlute 99%) " | BDH
Glutathione | ) BDH

Gram stain | - Oxiod/UK I
Hydrochloric acid _ BDH

Hydrogen Petoxide (Hzog) .
Kovac' s reant __ _ : : J
Methanol | s
' I BDH

l

Sephadex Gl2s______ | SigmaUK____|
Sodium chlotide (Nacl) | Il Merk/ Germany _

Sucrose | | _ _ Difco/ USA
Sulfaniolic agid __ _ f' E BDH

Sulpheric ac

li

3-1-3: Culture media
Culture media used in this study were listed in table (3-3).
They were prdpared according to the manufacturer s instruction

on their contajners and sterilized according to the suitable method.

20




Chapter Three Materials and Methods.............cc.oooiiiiinns

Table (3-3): Culture media used with their remarks.

Blood base gar | Himedia/ India

MRS agar | Himedia

Muller-Hinton agar Oxoid/ England

Nutreint brath Himedia/ India

I

Peptone water medium Himedia

Simmon citfate agar Himedia

3.2: Methods:

3.2-1: Stains,ireagents and solutions:-
3-2-1-1: Staining method
3-2-1-1-1: Gram staining:

The isolated bacteria were examined by using gram staining
. According to{ Collins et al,, technique, and were observed under

light microscope.
3-2-1-2: Reagents:
3-2-1-2-1: Nitrate reduction reagent:

A. Sulfanilic acid solution (Reagent A): Eight gram of sulfanilic
were dissolvejacid in 1 litre (SN) acetic acid and stored at room
temperature for 3 months, in dark.

B. o-Naphthylamine solution (Reagent B): six gram of N,N-
Dimethyl--naphthylamine were dissolve in 1 litre (SN) acetic

acid and stored at 2 to 8°C for 3 months, in dark.

21
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Chapter Three élaterials and MethodS.......coeiveasirsniieerses

3-2-1-3: Solutions
3-2-1-3-1: Physiological normal saline (0.85 NaCl%):
It was prepared by dissolving 8.5g NaCl in 1600 ml distilled

water and sterilized by autoclave (Collee et al., 1996).

3-2-1-3-2: Preparation of NaCl solution in various concentration
used for determination of LAB tolerance fo NaCk

£

A. NaCl solution: (2%)

Tow grams of NaCI were dissolved in 100 m! of distilled water to
form 2% NaCl solution.

B. NaCl solu?’on:(cl%)

Four grams of NaCl were dissolved in 100 ml of distilled water to
form 4% NaCl solution.

C. NaCl solution: (6%)

Six grams of NaCl were dissolved in 100 mi of distilled water to
form 6% Na(] solution.
3-2-1-3-3: Preparation of 0.5 McFarland standa rds:

Tt was prepared according to the method of and Andrews and

Wise. (2002).:

Solution A: 1,175g of aqueous barium chioride (BaCl,.H,O) has

been dissolvéd in 100 ml of sterilized distilled water.

Solution B: I ml of concentrated sulpheric acid (H,S0;) has been

added to 99 thl of sterilized distiiled water.

From solution (A) 0.5 ml was added of to 99.5 ml of

solution (B)} It was used for determination density of bacterial

22
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Materials and Methods.......oriievviisenriasiner

suspension that was used in determination of the initiation

number of LAS and sensitivity test.

3.2-2: Laboratory preparation of culture media:

Culture

medium listed in table (3 - 3) were prepared

according to the manufacture instructions, autoclaved at 121 °C

for 15 min, and used in appropriate tests.

3.3: Standard bacteria:

1. Escherichia coli ATCC 25922

3-4: Lactie acid{ bacterial isolates:

Lactic acid bacteria (LAB) were isolated from local dairy

products. Serial dilutions of the product were made by using

normal saline.

MRS agar an

were purified

agar plates al

2002).

3-4-1: Identificafi

3-4-1-1: Catal

A portion of 0.1 ml of each dilution, was spread on
1 incubated at 42C° for 24h. The isolated bacteria
by selection of single pure colony grow on MRS

hd sub-cultured on MRS broth. (Gardiner et al.,

on of lactic acid bacteria:

hse fest:

A pure bacterial colony was taking by germs loop

conveyor and

peroxide 3 %

placed on a clean glass slide, one drop of hydrogen

were added to it. Formation of gas bubbles indicate

positive result (Nelson and George,(1995).

3-4-1-2: Oxidase Test:

Ani

solated colony has been placed with a wooden stick

on a clean piece of filter paper, then two to three drops of oxidase

23




Chapter Three Materials and Methods.......... ertrasrenareans

reagent was ad&led. Purple- colored production of colonies within
10-30 seconds referred to positive result ( Baron and Fingold,

1990).
3.4-1-3: Carbphydrate fermentation test:

Carbohydrate fermentation broth was inculcated with

bacterial growth and incubated for 1-2 days at 37°C. Fermentation

test was considered positive result when color of broth be changed

to yellow ( Co%lee ef al., 1996).

3-4-1-4: Growth test at 45C°:

Lactic acid starter (1%) was inoculated into MRS broth and
incubated for 24h at 45C° , then growth was checked after
incubation (Holt ef al,. 1986).

3-4-1-5- Growth test at 15C":

Lactic adid starter (1%) was inoculated into MRS broth and
incubated for 24h at 45C° then growth was checked after
incubation. (Holt et al,. 1986).

3-4-1-6: Grbwth at different concentrations of sodium
chloride:

The ltolerance of isolates to various concentrations of
sodium chloride was  determined according to the procedure of
Vinderola et ial.(2002). MRS broth with different concentrations
of NaCl (2, 4 and 6%) was inoculated with isolates, all tubes
were incubated at 37°C for 24-48 hrs and the growth was
observed by imeasuring the optical density at 620 nm (OD620)

using spectrophotometer.

24




Chapter Three

Materials and Methods....coovveiiaeiiiiiiionanes

3-4-1-7: Nitrate Reduction:

Lactic acig

and suspected isolates were incubated of at 42 °C

for 24hrs in nitrate broth. After incubation, the reagent was added
(0.5 mi of sulphanilic acid 0.8%), in SN Acetic acid) and o-

naphthylamint

pink color rep

(0.5%, in SN Acetic acid) into the tubes. Red or

esented the positive result of nitrate reduction .

3-4-1-8: Citrate utilization test:

Simmons
incubated at 3
referred to thé

3-4-1-9: Indg

Pepto

citrate agar was inoculated with the isolates and

7 °C for 24 h. After incubation, the blue coloration

L positive result of citrate utilization.

1 test:

he water medium was inoculated with new bacterial

colony for 24-48h at 42 °C, and then drops of Kovac s reagent

were added.

ring (Collee ¢
3-5: Goat mi

Goat milk s4

-

he positive result is representing of formation of red

et al., 1996).
k Samples Collection:-

mples obtained from Iraqi goat .These samples

were immediately kept at 4 C during transporting to the

laboratory . B
for 1 h at the
before inocu
culture. The

Veterinary M

ach fermentation batch(500 ml) were equilibrated

fermentation temperature (40C) in a water path

ation with the starter bacterial cultures as mixed
se bacterial isolates prepared from College of

[edicine in Baghdad.

3-6: Prepardtion of fermented milk :

A milk sample was inoculated with the starter culture at mixed

cultures. Thése fermented samples were incubated at 40° C for

25




Chapter Thre:

» Materials and Methods........oocovieiiiisecronee

72 hrs. The cagein fraction was obtained by adjusted the pH of

fermented mi
at 10,000 xg
with (IN N

to 4.6 with (1 N HCI).Then it was centrifuged
r 20 min .The sediment was adjusted to pH 8.3

aDH) .Then centrifuged again at 10,000 xg for 10

min .The ﬁnf

sediment was used as the casein fraction (Shua

etal., 2008).
3-7: Measurement of Peptide Content :-

Peptide contgnt in casein fraction was quantified using

modified method of Anders etal., 2002. A reagent solution was

prepared by mixing 25ml of 0.1 mo L-1 borax , 2.5 ml of 20%

(w/v) sodium; dodecylsulfate , 270 ml of thiolactic acid , and

1.25 ml of Ophthaldiadehyde (EL —Zahar ef al., 2003).
3-7-1: Preparation of the standard curve of the
Glutathione:

Several glutd
as table (3 -6
100ul of Glu

thione concentrations were prepared (in duplicate)
), then OPA reagent was added to the mixture of
athione concentration .The mixture was shake and
feft for 5 mirjutes at room temperature and the absorbance was
measured atiwave length 343nm.The blank was prepared by
mixing 100u] of distal water and OPA reagent .The standard
curve was plotted between the peptide amount and the
corresponding absorbance of the standard protein as showing in

fig ( 3-2).

26
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Chapter Threé Materials and Methods.....coooavrivannsneioesns

Table (3-6 ): Prepargtion of serial Glutathione concentrations.

Volumé of stock Volume of Glutathio

Glutathione distal water ne

solutio I (in]) concentra

tion

(mg/ml)

27




Chapter Thred Materials and Methods..........c.ooonicveeinane.

340nm

Absorbance oni

6
Glutathion concentrations

4

Figure (3- 2

3-8:Column

Fermented n]

5): Standard curve of glutathione concentrations.
éhromatography purification:

ilk was centrifuged at 10,000 xg for 30 min .The

supernatant was subjected to gel filteration (cephadex G25 at

1.5 em diam&ter X 80 cm length) .The antibacterial activity of

the fraction 3%

collected i

evaporation
One millilit

dryness befd

were evaluated . The fractions (100 droops) were

anually. The samples were concentrated by
and it's absorbance were evaluated at (340nm).
b fractions were collected and evaporated to

re measuring of its antibacterial activity against

test organisnjs mentioned previously.

3-9: In vit

o, determination of antibacterial activity of

fermented milk and third fraction peptide:-

In this

o ol

3

tudy, well diffusion assay was used. Bacterial

cultures of ‘E coli, Klebsiella pneumonia and Staph. aureus

were grown

independently in nutrient broth at 37°C. After 24

h of incubation, an inoculum size of 10° cfu/m! from each

28




Chapter Thrde Materials and Methods...................c...o...

bacteria was éspread on Mueller-Hinton agar plates surface.
Wells was rr.__ade on the surface of each inoculated plate by
using sterile{ borer (6 mm in diameter).. The plates were
incubated at :37°C for 24 h and the zone of inhibition was
measurement; I (mm) and the experiment was repeated for

triple. (Tomeiet al., 2006).

29
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Results and Discussion
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4: Results

Chapter Four{Results and DISCUSSION...covvvveriiriciisinees

4-1: Isolation and identification of Lactobacillus spp. from

fermented goat milk:

Culture

characteristics of suspected bacterial 1solate colonies

produced after growth on MRS agar small, white with entire

margin. These characteristics came accoodoma with Agrawall and

Prakash (20

fermented mi

Result showse

13) regarding Lactobacilli , were isolated from
Ik on MRS agar initially.

.d that after the suspected isolates were subjected to

the microscdpic examination by Gram staining, their all were

formed to b

non-spore f¢

describe by |

The

colonies we

b gram positive rode mainly grouped in chains and

brming. Such characteristics are similar to those

common bacteria were  Lactobacillus spp. and

characteristie

transferred

classification

be isolated from fermented goat milk with typical
bs white, small with entire margin were picked and
to nutrient broth which was then subjected to
. biochemical

based on morphological and

characters. All strains were reacting positively to Gram stain.

Lactobacilli

spp. were long rods sometimes they are coccobacilli.

Lactobacillis showed negative result to motility test because they

did not pos
catalase we
milk were f

that obtaines

pess flagella, citrate and indole were negative and
re negative. All isolates were isolated from fermented
bund to ferment lactose. This result was resample to

1 by Kandler and Weis (2005) Table (4-1).

31




Chapter Foup/ Results and Discussion..............cccoeeiren.

Table(4- 1):; Biochemical characterization of Lactobacilli spp.

from ferment

ed goat milk

white, small with entire

margin colonies

+ve

4-2: Fractiops of gel filtration with its low molecular weight

peptide:

These peaks were determined according to absorbency of
each fraction that was measured on wavelength 280nm. The
first peak ofithe figure (4- 1) extend from 16" tube to the 22"
tube, with iny peptide which mean no inhibitory activity
against any fcype of pathogenic bacteria. It was represent the
first ﬂ'action; The second peak contained peptide.concentration
of (0.243) mg / ml and had given the effectiveness of inhibitory

action agaidst each type of pathogenic bacteria. This peak

32




Chapter Four/

Results and Discussion...... S .

extended from

peak containec

ml. which eanded from 51" tube to the 57" tube. This

fraction show

bacteria. The

(0.632) mg / ml and had given the effectiveness of inhibitory
action. It exteréded from 63™ tube to the 68™ tube. Figure (4- 1)

32th tube to 43th tube. Figure (4- 1 ) The third
a higher peptide concentration ( 0. 902) mg /

pd the higher antibacterial activity against

€4th peak contained a peptide concentration

0.9
0.3

F2

0.7
0.6

0.5

A280nm

0.4

0.3

0.2

0.1

0-?

10

01 ¥

Figure (4-1 ) Fraction of the gel filtration.

The peszptide concentrations of each fraction were (0,
0.243, 0902 and 0.632) mg/ml of fraction 1, 2, 3 and 4

respectively. gFraction three showed the high concéntration then

the forth fra@ii;ion. Figure (4-2).
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Chapter Four/Resuits and DiSCUSSIOR...co.ccveessrssiriaien

B peptide |
concentréfcion

Figure (4-2): ]?eptides concentration of each fraction (mg/ml)

4-3: Antibacteridi activity of the whole fermented milk in vitro :

The kesult showed the antimicrobial activity of
fermented m;jlk against pathogenic bacteria (E. coli). Well
diffusion meithod was used to estimation of this activity.
Fermented lﬁilk had several types of antimicrobial material
release from lactic acid starter or nature materials of fresh milk.
Agar diffusitgn method was not suitable for determination of

antibacterial élctivity of fermented milk peptide.

This ac@:ivity was performed before 4-6 h but did not show
any activity li:iue to the concentration of antimicrobial peptides
was very 10\% while after 6h, inhibition zone appeared where
the inhibitory zone against E. coli ranged from (9.2-12.7) mm
respectively, Table (4-2) figure (4-3).

34




Chapter Four/ Results and DiSCUSSTOR ..ococoeviveirisassrnesns

Table (4-2): Inhibition activity of fermented milk in vitro.

| Bacteria Inhibition zone (mm)

E.coli

E.coli was showed the high sensitivity to the antibacterial
action of thel fermented milk. This was in agreement with
Manab ef al., {2011) and Detha et al.,( 2013) who reported that
E. coli had thé high zone of growth inhibition.

Figure (4-31): Inhibitory activity of whole fermented milk

against E. cdli in three repetitions,

a5




Chapter Four/Results and DiSCUSSION.....cvvveriieerisssinen.

4-4: Inhibitory activity of gel filtration fractions in vitro:

The results showed the inhibitory activity of each fraction
that obtained from gel filtration. The fraction one (F1), was
represent the feak one , did not show any antibacterial activity
against any tygpe of pathogenic bacteria that was used in this

study due to it did not have bioactive peptide.

The sgcond peak, was represent the fraction two,
showed narrow zone of inhibition against pathogenic bacteria.
The means ofithe diameters of inhibitory zone were (8.5, 4 and
7.3)mm of E. £oll.

Third fraction, that represent the third peak, was the
active fractioﬁ and appeared large inhibitory zone against
pathogenic bacteria due to the peptide concentration was high
(O.SOSmg/ml)?E. coli also showed high sensitivity . The rate of
inhibitory zorje diameters (19.5 mm, 12.3mm and 15.3mm) of
E. coli. Tablg (4-3), Figure (4-4 ). Fourth fraction also showed
high inhibitory zones in means 15mm, 13.8mm and 12.8mm of

E. coli. Thirdifraction was more effective than the forth

fraction due fo the bioactive peptide concentration of the first
one was higher than that of fourth fraction. Table (4-3),Figure
@
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Chapter Four/{Results and DiSCUSSION.......ooviiaerrisresies

Table (4-3 ): Meang of inhibition zones of third fraction toward each

bacteria.

AN

Inhibition zone of
E. coli

Friaction No.
Fraction 1 0
Frraction 2 $.5+0.208
Fraction 3 19.5+0.23
fraction 4 15.2+0.202

Figure ( 4-4): Antibacterial activity of the third fraction (A) and

fourth fractipn (B) fractions against E. coli.
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Chapter Four/{Results and DiSCUSSiON....covvveriveniesiosires

4-4-2-2: Relationship of antibacterial activity and peptide

concentration;

The zone of inhibition had  relationship with peptide
concentration jof each fraction. Third fraction showed high
concentration lof bioactive peptide with high inhibitory zone.
Table (4-4 ).

Table (4-4): Relationship of antibacterial activity and peptide

concentration,

38
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Conclusion and Recommendation..........ooeveereeesieerereereannnnn,

1: Conclusigns:-

. Using culture?s of LAS mixture led to produce fermented milk

rich with thf: low molecular weight peptides (antibacterial

peptides).

There was a variation in the peptides concentration of fresh and

fermented rjk
. Fermented miitk had the ability to kill or inhibition of bacterial

growth. _
The antibactp;ria} peptides were effective against pathogenic

bacteria as Ei coli.

2-Recom melidations:-

. Study the inhibitory effect of bioactive peptide towards non-

bacterial path éogens (viruses, parasites and mycoplasma).
Study the amilino acid sequence of the bioactive peptides that

have antibacﬁ(iarial activity.
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