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Abstract

Title: Effect of Camel Milk on Diabetic Experimental Rat

Scientific Authority: College of Education for Home Economics, Holy
Makkah (1431 H-2010)

Section: Nutrition and Food Science

Specialization: Applied Nutrition

Supervisor Name: Suzan Mohammad saber AL —Zalaqi
Researcher Name: Hind saleh Yousief AL-Hawsawi
Degree: Master

The present work aimed to avoid and control thesesty effect of
diabetes. The effect of camel milk on the contrblbtmod glucose of
diabetic experimental animals was investigated. Hifect on the
nutritional and health status and physiologicalivétgt was also
considered.

Fresh camel milk was introduced (in amewft20, 25, 30 ml, and
adliptum) with the daily standard meal of the Swidbino rats. The
results of chemical analysis of camel milk: The emilk contained
adequate amount of Lactose, protein, fat, ash, Testdl Solids.There
were changes in body weight on all groups rats ndurithe
experiment.The study pointed to the significantfedldnces for the
relative weight of the liver,kidney,heart. Resuisowed significant
changes in the level of blood glucose glucated hemoglobin,
Cholesterol,Trigycerides ,low density lipoproteithfL), Hight density
lipoproteins (HDL), total proteinn all the groups fed on camel milk
compared to the control group (B). The study showedignificant
increase in the concentration of aspartic aminsfexease (AST),
alanine aminotransferase (ALT) in the control gr¢Bjp compared to the
all the groups fed on camel milk . On the otherdhaan increase was
detected on the amounts Glycogen content of tlee ikas also increased
due to the presence of camel milk in the daily.diet

Studenet's Signature Supervisor's Sigaatur Dean Signature
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Low Density Lipoproteins — LDEUS] asdia diaall Slis g 5l 0
Total Proteirfdsll clig; pll 1

Urealssdl.Y

(Aspartate Amino TransferasAST A

(Alanine Amino Transferas@LT ~ .9

;M\J:\éeﬁ\ﬂl.\'&&w\ﬁg
sl B Sudiall Cgla gangdl ualls (9

Ga 318 & g3 alad) Cadl KU aladiuly adl) b Suiall (o sla sasell s

.Teco Diagnosticas

: Principle 4s_ail (ubul

G A B Guad 3ol ) paiuly el s gzl Adas) g pall Jlas Jee oy
Aol ¢ Jead Jury o5 Reesinge HbAQ bl ) a4 3 jidll oda JYA Reesinu=ll)
e ) Qi ¢ Sl G sl sased) e (5 siag 53l 5 (s sled) slaall daadl 7l e
A58/ 550 €10 die ipall Cighl Slen b Tpaliatiall (LS G sk (e A
Ol sanell A giall Al Gl L S G sl gangll g Suiall G sla sasgll ¢ 5o
A Al 385 Sl

% Glyco. (unknown) = R (unknown) / R (standaxdytandard cone.

R (unknown) = Ratio (unknown) = Abs. of Glyco . kmown) / Abs .

total Hb . (unknown)
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R (Standard) = Ratio (Standard) = Abs. of Glyc&ta(dard) / Abs . of
total Hb (Standard)

(Trivelli et al, 1971; Gonen and Rubenstein, 1978)

:(Serum)daall <l ga (ulsd oLl
: Determination of GlucosejsSslall s ghua jpaii |
08 (e Aiemall (Kits ) 83aLal) ol oS sl o) 3 35Sl s o
Biomrieuxas i

:Principle 4l ulul
DY) Je il s Aall (83 s pall S slall s o3

glucose oxidase
Glucose™ ——

H,0, + phenol + amino — 4 — antipyf®%®$ quinoneimine + 450

gluconic acid + HO,

Al alaall (385 5 58 glad) A canund

Glucose in sample = (A sample / A standard)

n = concentration of standard in mmol/l (or g /1)
(Trinder ,1969; Tietz ,1995; Young ,1995; Burtisldedward ,1999)

Determination of Cholesterol: Js il sl ¥
L gl b a8 3 jalal) Cadl KU aladiuly o juad) (& Jg il oK1 a3 o3
Biomrieux oS e s 48 1l (e
:Principle 423l Gulud
Y] Cle Laall G o G sla U e Al 80 ga gl J g e oS (5K

Cholesterol esters +,8 CHE Cholesterol + fatty acid

Cholesterol + @ CHOD 4- Cholestenona +@4

—

2H,O, + Phenol + 4- AP POD  Quinonimine +,@H

G J s pind S s Craat'p Al (8 J s sind SI 38 55 pa (g 5Sall (51l B s
;:\h\.:u.l\
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(A) Sample x Calibrator= mg/dL cholesterol in the sample
(A) Standard
Conversion factor : mg/dk 0.0258 = mmol/L

(Meiattini. et al ,1978; Tietz ,1995; Young ,1995; Burtis and Ediva
,1999).

Determination of Triglycerides A&l <y yulad) ¥
e L 31505 a3 3 alall Cadl S AlaRiuly oyl & AN il pudall 50 5
Biomrieux =S e s 48 )i

Gl (il — Aaay 3Y) A8yl :Principle 4ol gl
C(LPL) St (st Rl Lgilam s o () A0 iy poilal) 511
(G3P) i s -¥- Jg s A Jg pmalall Jsaiys, 5 pal) Aaall (aleall s J g sl
(G3P)Jsakis . ATP 5 32l J g jinadall A 53 (ADP) Cilias 8 (513 -0 (s s
O sl S50l 1o () (GPO) s 5 saalens Sli il AU I jula ) @13 ey
- g (Hy0y) delit ,uaY1 Jeléll 5 (Hy0y) o somel 1l 35 5 (DAP) ciliu 58
Laall clheY (POD) aweSsll 3y s (8 Jsi 5518 1)l s (4-AP) 0 bl

- 45 4Ll

Trigycerides — HO LPL Glycerol — free fatty acids
Glycerol — ATP Glycerol kinase G3P — ADP
G3P +Q GPO DAP + HO
T HO, + 4- AP — p — Chlorophenol POD Quinone 0H

g puaal) L Cannt g Aipad) 8 AESEN iy pusilad) 585 e (5S¢ sl anliy
;:\h\.:u.l\ (GRTEEN 47\3)\33\

(A) Sample x (Standard cong=mg/dL triglycerides in the sample
(A) Standard

Conversion factor : mg/dk 0.0114 = mmol/L
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(Buccolo and David ,1973; Kaplan and Pesce ,1984zT1995; Young
,1995; Burtis and Edward ,1999).

J3U) dads po duinal) i g jall jaa85 ¢
Determination of High — Density lipoprotein (HDL)
Cal SN a8y o el 8 AU Lais e A iaall i gl iy ) a8 3
Biomrieux (S s s AS i (e W 3l il &3 Al 3 58l
:Principle 4l gulud
1O Gl — dey 33V A3 bl
Gladiite g adame Gilay 3] 44 Hhall 238 (8 4202500 a3 93 (HDL)A dilaal) el

Gl g S ASH Lo pead J 5 it KU LLis Laddia (Polyanionic)o sy v g
abiaia¥) 30 yh (e S g Taa 48U dia 8350 ¢ 48U Aa 8350 A yiaal) cilagi gyl

akaud)
Alslaall e AU dnd e il UG 5 jal) Conend g
AA = A2-Al

AA sample  x conccalibrator= HDL CHOLESTEROL.conc
AAcalibrator

(Barret al ,1951; Williamet al ,1979;Gotto ,1988;
Badimonet al ,1990).

ALY Auadiia dniaal) cilisig pul) 485 0
Determination of Low — Density lipoprotein (LDL)
) 5 3alall Cadl S aaSiuly o el & A8USH Limddie Faal) CULS 5l 5

Biomrieux oS e ss 48 14 (e la 5l 5 &3

sl (b a3 A&k 1 Principle 4l (ubd
148 skl

Aleal) %55 B agat (5 Aalall () g0 AHUSY Aiaidie Aial) iyl 8Ll il

WO idie el gl Al ) V)
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Cholesterol esters CHE  Cholesterol + Fatiys

Cholesterol— @ CHOD  4-Cholestenone -®3)

—
2H,O, — TODS —4-AA POD  Quinoneimine — 4(H
B aap, Aall 8 AN mddie J g yindSl 38 55 ae () sSiall () olll 300 i
200 A slaall
(A) samplex Standard conc =mg/ DI of LDLc in the smple
(A) calibrator

Mg/dl x 0.02586 mmol/L
(Tietz .1995; Young ,1995; Okada ,1998; Burtis &adgvard ,1999).

:Determination of Total Protein 4sll cilis g ) a8 -1
A58 e gl a8 S8 Jalad) Cadl S aladiinly oyl (8 ASH Culigi g ) S o

Biomrieux S s s»
:Principle 43l Gulud

U sl e ) Jagl 5 Jasi 35, G s Je i Tane e KU oy gl 55l cpanil) i
e )y all Gty iy 51 S n 083 g5 S laall 3 (CLP) ulal
O3 528 5Bk i 5 (o sl Galadll (S e J) A0 el o sl sall 3 g adiiny s

AU PN VNN T PR TN PPPE |
(A) samplpe x Stand. conc. = g/ L Protein

(A) Standard
(Weichselbaum, 1946).

:Determination of Ureadwaall & L gl el -V

A8 5 (e W3l nd a5 3alal Cadl oI aladtly el 8 Loyl i o

Biomrieux S e s

76



Principle 4l ubul
: %A\ﬂ\ Jdelatl) Cua QJJ:M GA,}JJ}H J:méﬂ\

Urea + BO Urease = 2NH CO,

RS e aril Gy ) oIS g OOl a g a1 il gl Je i g 5l Jass o) 8
Il Aalaall 385 Ly el Anist coind G olll jzadl]

Urea in Sample = ( A sample / A standardr)
N oball 58S 5

(Tietz ,1995; Young ,1995; Burtis and Edward ,1999)
Determination of Aspartate Amino Transferasas ) & -A
(AST-GOT)

A Crm La 58 5 1 8 3alal) ol 580 Akl 0 el (3 AST il a5

Biomrieux =S s su
t QB Jelall s GOT il balis 5 adiay
L asparate & Ketoglutarate GOT, oxaloacetate gllitamate
Oxaloacetate + NADH + H__MDH , Lmalate + NAD
GOT = glutamate oxaloacetate transaminase
MDH = malate dehydrogenase .

(Tietz ,1995; Young, 1995; Burtis and Edward 929

Determination of Alanin Amino Transferas as ) i -4
(ALT -GPT)
A8 5 Cra W gy o3 il 5 3alall Cadl o) Aol sl & ALT a3l s o

44 5l 3955 Biomrieux oS e s

(Tietz ,1995; Young, 1995; Burtis and Edward ,1999
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Qaulil\ Juadl)
28l Auibua€ gl Jdlatl)

soailadial) At Ja glia afac )

%J\:\%M‘;‘Ij;w\ewuﬁﬂ\Q\é.‘.ujéj‘;‘a‘}_;w\ eﬁd}d\u\&ujﬁdﬁmw‘)\s
) alaiall Rzl 2ty Eiaa il adall 2K Lo plie dlae) A 4sladinl 27 € 5 ) ada jo die
(e @l dids sad Homogenizentes 4 4bla s (ahie Jslae Ja )+ /a8 aa) ) 2l

5 ke cpn sSilall 48 8
(Determination of Glycogyne) :xasSalal) pais

e (538 sall 2kl lee o) ja) Jo8 (uilaiall 2KH daplae 8 (s 5Sla) 2
Je0 e ilaiall 280 T sl g o Yoo AT (A alas )5 van(1965) A& sk g Lal
I3 ey 3A ey il 25488 Ve sl da gladl) Glle a1 096+ spadls gl a5 il (16
e v ¢) pgall ozl s ylata sl Jua ¢ ¢80 Ll Caliay g Gibuadl o g3l (pa Ja 060 @
Ll A Fle ales (8 (a5 9690 LU JsaS Ja ) 0 5 Al o g3 saall 5, S
baa A8 A4 Yo v v e s o daplaall (6 3 sall okl Aglee &5 ¢l e iy a3 L)
10) iyl Jsas V05 Hhata ele da ) alatiny (45 pe sl Il Jase Alee ) Si 4882 V0
ol Gl %3383 )+ Baal A&EA/ A « v v e e (g 3Sall 2Ll 6l al s (%
Cilay s aliplas 8 Gl a5 (%9 0)dali) Jsasled c0¢ jlata sla o) gilil)
) v v B (s ) pandle Yo 4130 05,8 uly e sg)Anthrone o Jwo
A a5 4880 1 0 sl Gl e ales (B i) i 65 (%30) S e el S (s
O o OsSalle Y+ da ge Jsha o 40 gucal) AU a5 Ad jall 3 ) s A Al o il
sla Ju) (Ao (5 siad Al (@liDl) Al el alasinly Sleall s a2y Spekol ol 1Y)
e ATl Cpa sSlall AaS s, 5 EY) (e Ja0+ Qi) Jad da Vo Hhaia
Slddisre Jeal 4o g af o Jof ol aalle V(g 5ng Jslan jumaiyedliel of uld
Ciloay o5 Ja Yoo gl anall (55 Gy Qi JsaS da Vo0 Capal i Ja) ) JaSi
bl niall oy g ALl Gl gladl) s JaSS g (ol plaa (8) G580 e 0 Ll
A s e al gl Ve JSTASH G s Saladl 3 55 Ade oy
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; uany) Jalal

d.:\S;S L;ﬁ 'E..\_)é.d\ A\_L!LJ.AAY\ bzl (= A_CJAM L.?k‘ 3\_»:\)..\3\ sda Chadic
ok e Lilan) Liallaa s Ll yaa s eale Jomnial) il a5 o am Al i
A sinall 35 darY ANOVA (il bty s siall ¢ 43 ladl)

. (Steel and Torrie ,1980)
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\gaiiia g geilishe myl 1) gl

Aileall) Al alls JgY) Juadl)

S clal et ol

oY) ) Al 5l (ailia AN A8 pral QoY) el Sl sl Al n e

w=ibadlls (Specific gravityiae sl 8USll - aeidity e sl - pH s 506l

“Aaaall e daliall af gall 4y sk ) A4ISH dliall ol gall - SSOUN -4 5 5l - saall) Al
D Jsland) 8 pen e g WS geiliil) il 5 (ale )

Physical quality of camel milkd:¥) qulal il 38l pailadl):y ol

O ol Y1l (s G Ll o sl 5 ) ) (V) s il
il Ablee bl o2a 1,0 g Al jall 3 8 LY Clad pH s s el (W) A
Ciamgl G Sawaya, et al. (1984) 5 (FAO,1982 il 3l s e ) iaia
L) ol sl ) a8 (3,7 7,0) (o in sl 5 oY) il 8 pH A (5wl
(VA @l g e il Ahmed(1990)

e G 1385+ VY s (aCidity) da send) At ) Al o1a il i i
4 gaall (5 5%aa o) Ahmed (1990) , Elamin and Wilcox (1992) 3 - Sila
(V- ) Gnzsl b dY s G

oda 8 oY) sl (Specific gravity) due sill 48USl dus o)) aa 5 288 GllAS
oY) 8 iy (FAO,1983 del )3l s 4336 V) dalaie 7l g (3ale )+ Y 4l )
el 83 5 age yise dye gall ABUS]  dida gand) A s pH (i 5 oued)
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Y culad il 58l ailadd) 1(Y)dge

Jaxdll 4l 5l ailiadl)
Attribute Physical

e PH (i saedl oY)
W7 (acidity) Yoius sea)
b (Specific gravity)ue sill 43l

Y et At il gall; Ll

Chemical quality of camel milk
A oY) s st e Ll Jeaall o5 (A1) sl () A e oin s
FAO (1982)e_Sile ae (385 138 5% AV, T+ 6 Al all oda (8 oY) il (84, 5 )))
18 5% AV-AE Gz ol W) s a3 5k )l (s 59ae o) and Ahmed (1990)
4 sl A (8 Gl 13 dai 9 KK Aliall o) seall A pe DunSe iy (5 gindll
(8 Aeriiaall e DU ALl (5 sinall s 430l & 63 ans gl Lgat) al s 330 aa S IS
JODRRLEY

1 506 VY, €0 AN Aliall o) sl (5 e ) Aol all o2 il Ciaa ) i U1

s ALK ball o sl s o) Khaskheli et al.(2005)4) Jlille ae ity

o Sl pe Al jall oda LB i Lain % VY, VY - VLY e gl JY)
.(Farag and Kebary, (1992), Al- Kanhal, (1993)

) Sl Agliie Aaiil) 03800 £, 10 Al Cuil<E W) Coda 6 caall (& sina Ll

e G b iy ) (5 s o Cam FAO (1982)ie )30 5 43 Y1 dalaie Lginua g

Clall 8 KN A dall o) seall dsd ) LSl G sl 8 20S0 Eliall o) gall A

oS S iSO saadl andall Calall g 505 e lall s (L8 Gl Sl g paall A )
AV s 8 ol Ao e
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Cra LS daiia sbe e aiill (3455 0%, ¥ + At cuilSE ULy il (gl Wl
) S5 o281 Ao 63 ) e aSUll (Ko a5 Lapsson (1990), Knoess, (1982)
sl sl e g e p3e 58l i ) sl Al

= (3 %Y, Y0 il Al jall sda 8 YY) cala 85 53SOU) A o) 2a g 288 SIS

z 3l 558 e I s (s im0 ) LS Cus Khaskheli,et al.(2005) g

Ahmed, (1990), Knoess, (1973 S s Sila ae Liayl (3585 %¢,) Y-Y,9) (e

(o DAY I a5 S a8 DAY b A3l Aade Y Aadaie G

35 (e Y s il sina o A 5 IS S Lee Y1 bale 5 3 il g 3
(FAO,198)

) ) e (3 dalailan O+, A e Al oda 3 oY) cla 8 ala )l (6 5ins

2 Knoess (1982), Ahmed( 1990), Elamin and Wilcox(1)Q925< La <3

o S pa (3-E0Y Lain®% « AT -0 VO e = ) o ala 1 e J2Y) s (5 5 )

Vv =0, A0 ez sl s e slasll e sl s ime of Khaskheli et al.(2005)

(o st Ol el il e Y1 AaaaS g 5 dal) 8 Glll bl aa) () L5 9%
Aadlall 4 3l
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BV s (e ps/ Ja T e L o Al 5 g sSdly Aol (E ) Ao ganal) b
Cuzadldi) o g/ an YV AS Jo¥) & saull) 8 4 gLl olaadl 4paS i€ Al Lo gl il
YAXY ) Jeadl i )l a3 e SN & s Algi a sy aa YO 0 ) Jasll Al 028

Al Al 8 g/aa

B s e baraa e ApaS e L o8 il 5 o jSadly dilaal) (F ) 4 ganal) B
asan YY &V IV e srnl) 8 A0 gliiall ol aad) L CuilS Ayl @l A gl il Caa g

L) o2 cilial g AN & sl Al a gy an YA AY ) deail Dl 028 Caadals)
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Summary

The aim of the research was to study tfecebf the use of camel
milk in the treatment of experimental animals inéecwith diabetes and
to identify its impact on the nutritional, healthdaphysiological status. In

order to study this objective, thus this study wasducted.
Laboratory study

The aim was to study the effect of feedadgpratory strain of male
white rats, particularly diabetic Swiss albino raith varying amounts of
fresh camel milk per day, which was afterwards @ fbd with the
standard diet. Used in the experiment were 36 manging from weight
(220-280) and was divided into six groups. Fromdixegroups were the
following: six mice in the negative control groupo(-diabetic) and six
mice of positive control group (diabetic) which wemnot fed with the
camel's milk. The remaining 24 rats (diabetics) avdren divided into
four groups: first group (C) which were fed with 80 of camel's milk
and the second group (D) which were fed with 2®hdamel's milk. The
third group (E) was fed with 30 ml of camel's makd the fourth group

(F) were given an unlimited amount of camel's milk.

The experiment lasted for four weeks, dynvhich the weights of
the experimental animals were monitored and thel fegake was
estimated according to weights of the internal nsgat the end of the
process the animals were slaughtered and the ldoogbonents of the
internal organs were assessed: hemoglobin levetoge, high density
lipoproteins (HDL), low-density lipoproteins (LDLjptal proteins, urea
and enzymes aspartate aminotransferase (AST) anahinal

A



aminotransferase (ALT). In addition, the proportiohglycogen in the

liver tissue was also estimated.
1- Chemical analysis of camel'smilk:

Results of chemical analysis showed thatad's milk contains the
following percentages for each of the moisture,tggmgy fat and total
solids and not-fat solids, lactose and ash: 874620, 4.15, 12.4, 8.25,
3.25, 0.80% respectively.

2 - The amount of food intake of camel's milk on tA diabetic rats:
The results of the study showed an inveedation between the
amount of food intake and the amount of camel millen where it was
noted that an increase in the amount of milk givesulted in the
decreased of food intake and vice versa. With thdicued feeding of
camel's milk and improved health status of the aat$ the blood glucose
level approaches the normal level, an increasenéenamount of food
intake showed the highest increase in group (Exrhvinere fed with 30
ml of camel's milk, followed by group (D) which veefed with 25 ml of
camel's milk, and then followed by the group (C)alkhwere fed with 20
ml of camel's milk. Estimation of the amount of domtake of the
positive control group (diabetic) recorded the legfhvalue compared to
other groups because of the nature of diabeteBeosanse of hunger as a

result of diabetes on metabolic processes in thlg.bo
3 — Weight of the rats:

The rate of weight change of the rats was monitareekly during
the course of experiment which lasted for weekdoigethe start of the
experiment tests on nutritional status showed wdags in rats. After the

treatment of the different groups especially indbeond week, there was



great improvement in the weight of rats in group \{thich feeds about
30 ml of camel's milk ranging change in weight fr&@9-275 gm,
followed by group (D) which feeds on the 25 ml ahwel's milk ranging
change in weight from 228-254 gm, then by group @jch fed on 20
ml of camel's milk ranging change in weight from72223 grams.
However, group (F) which fed on unlimited amount caimel's milk
continued to have weight loss until the end of theperiment.
As for the positive control group (dialsgtihere was a decrease in
weight from the beginning to the end of the expenias a result of
further deterioration in the health status of thtsrand not treating the

disease and which led to increase in the percemtdgieod sugar.
4 - Weight of the internal organs internal of mice

A study was conducted on the weight involvieach of the vital
internal organs of the rats: the liver, pancrea&arty kidney, spleen to
determine the efficiency of food intake of cametik on the weight of
the internal organs of mice, and the results showesd following:

The results showed significant enlargementha@weight of the liver,
pancreas, heart, kidney and spleen of the diakstBoof all groups before
the treatment of camel's milk. After the treatmenmith camel's milk, the
enlargement of the organs was reduced in all grafpdiabetic rats.
Whereas, enlargement continued for the positiverabgroup (diabetic)
until the end of the experiment. The study pointedhe existence of
significant differences for the relative weight tife liver, heart and
kidneys. Although, there were no significant diéfieces for the weight of
the pancreas and spleen, but the results showedvkikight compared
with the control group (B).



5-Biochemical analysis of blood

Analyses showed the main components of tbedh which was
conducted on the blood of diabetic rats and fedh Wit camel's milk at
the beginning and end of the experiment and thieviaig results are:

It was noted increasing the feeding amadirdamel's milk resulted
in an increase of (30 ml) in the level of nutritidhhas led to a decrease
in the level of glucose and hemoglobin level, whibee results showed a
significant decrease in the proportion of bloodcgke in the two groups
(E, D) that were fed with (25-30 ml of camel's mylkhere was a
decreased percentage in group (D) from 507 atbiginning the
experiment to 307 at the end experiment, there avdscrease in group
(E) from 506 at the beginning of the experimen&9 at the end the
experiment, whereas there was no significant diffee for blood glucose
in both groups (C, F). However, the results sholeedblood sugar in the

blood compared with the control group (B).

The results also showed a significant iasee in (HDL)
concentrations and total proteins in the blood the treatment groups
with camel's milk, compared with the control growmich indicated
significant decrease in concentration (LDL) for wgpe treated with

camel's milk.

The results also pointed to a significactrease in the concentration
of enzyme (AST) and (ALT) in the control group caangd with the

groups treated with camel's milk.
6 - Biochemical analysis of the liver:

Results of the analysis showed a mixture of therlitbers of the

liver of infected rats with diabetes that was tedatvith camel's milk in a



significant increase in the content of the liveyagigen. On the other
hand, there is significant decrease in the comgroup of infected mice

with diabetes.



KINGDOM OF SAUDI ARABIA
MINISTRY OF HIGH EDUCATION
UMM AL- QURA UNIVERSITY
Education Collage For Home Economy
Department of Nutrion and Food Science

Effect of Camel MilR on Diabetic Experimental Rat

A thesis Submitted to Partial Fulfillment of the Requirements for the
Master Degree in Home Economics (Applied Nutrition)

Prepared By

Hind saleh Yousief AL-Hawsawi

Supervised By

Suzan Mohammad saber AL -Zalaqi
Assistant professor of
Nutrition and Food Science

Education college for home Economics
Holy Makkah

1431 H-2010D



