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3.5 0.6 8 12 10 8
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Libra) Lbs .%5 4 ;s s o s sita (5,2 250 a2 o a) gl Chaall b Agiliial) Gi a1 Js
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S gsine 358 35 axe o salgl chall B dglinall Gaal) Jai-cd ) Se SO baagie Jia Aadl) -
Jeuly e mPaLs (38 2.2 s sl A B Al (bl Baag 2igldl (Libra pounds) Lbs %5 48 s giwa

Aol Al Baay Al gt
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il pliall AiliasS o 5l (al g3 B anedl) A Cidaal) ulad) dpud Cids) il L

Carar

tdadeaal) Al

il sliall 3lasS gy il (gl sl 8 Chinall Cadall B yuas B0 0 (9) Jsaad) cy
PH 4dagaall daja (& dagey dysine 3958 25 (9) Jsaadl e Badl G 4l
Culy LSl Lot Aas Aygine (358 sa e A Y] Aaiiad) Al cilasBa) il
(2003 55w 5 Marshall) gt ae 38 5 L 15 6.3 = pH dsandall 3 gaall ea
Al Adial sl Lol ol N Apeglall dsaall an il edgd dun ganll cailS LS
Op e 8 Gygies B8 Gl (K Al .%0.25 e T a5 1988/624 a3, Ay sull
e sell A Aygine (g8 llia CulS Laty cchinall clal) A CDEAL Gl 238
A e culS G cilial) 228 8 3K Aliall o all A (DAY @l g AGL) il
Ji e sa My (%9) caiaadl calall G B e 4y gl 5 kel Auall 8 o) gl
12 duall 3 ol sell G misl ul€y %65.10 4 Cialys ol sell 580 A€ jang
oo 0 S aa Ly el ad g o (%13) Gt culall ds Jef e & siadl
(1995 isish sis Al of) Z08 e 385y L 13a s %55.88 4t ciilys ¢l sell
Mol gall At (lids) G s haslaall 3ol sl (e 5 aS alaal agay of 1S3 oAl
sl @lisgp ol 83 Al (1993 «Mitchell) zol callays daglaall 1aa 8 40
3K Adeal o sall A CEA) Jpaall 138 b Liad Dy ol selly BliaY) Lo aclia
God asas Ll Al caal) A Ll clalall oda 3 Caiaall Cadal) G CDEAY @lld
Glald 35l i€ Laiy cchiaall cudall A cadlal cala Bl ey o 4 giea
12 daall 8 1) Al el carlyy cataad) culall G (DEAL Ailias daiiad) cila Bl
10 4l ae 4 ladly Lbs 5.03 @iy (%13) caiadd) culall 4 el e 4y siadll
e 3 e 138 5 LS 2.53 L 5 gLl dad ialyy Chinall clall A i e &y gadll
Cadall) ool A 3l 4 15,83 alll (2014 ks Mahdian) aul e il
Aa gl Baly ) Baadl Al Aanlll s ghiall A0a a3 Slashiad) Glala 8 (cadaal)
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Ao gl dad el Baadl ua AklAl 8 Chiaall culal) G gl 5L s gl cillals 3

45l mPa.s 640 il (%13) China) culall G el o 4y giall 12 dadl

L 1a s mPas 480 uxlys (%9) hinal cadall s B e 4y giadd) 10 diedl as

A il 4 15K oAl (2014 w5 Mahdian) dul ezl s Load (3

Aia S5 Al s Bl A g3 sl cila ghiall il 8 (Cadaall cadall) oyl

Cudall dus COBAL Gy Axbiadll Al il Bl Glald o G gl s 8 cadlal
A CulS Gia Claghdl g oll Jaae ax Al sa s led el A Caiadl)
(%9) hina)l calall ds i o g 5ind Aall s3a 5 %2.93 5 alall dill 4 (55 5l
o el o gl oy %427 Lde Agll duad 8 o)) dps culS Lay
Glhlal b caiaall Culall A b3k a3 ol s of @l (%13) ol

Carir S o

12 4wl 11 L 10 4wl 1 daw
Cibaal) culal) A culat) A culal) Ao Cidaal sl A Jiladl) g o8
%13 %11 Ciiaal %9 Cidaal %10

0.03 + 6.56° 0.03 + 6.34° 0.02 + 6.41%° 0.05 + 6.482 pH

0.01 +0.21% 0.01 +0.19° 0.01+0.19° 0.01 + 0.19° % dua gaall da 2
2.70 + 55.88° 0.68 +60.98° | 2.38 +65.10¢ 1.48 + 61.96° % £ 54 (aan) Apasi
0.29 + 36.88° 0.29 + 33.83¢ 1.04 + 31.17° 1.26 + 33.17° %Il dlall o gal

0.06 +7.9° 0.12+7.8° 0.12 +7.8° 0.12+7.8 %) A
0.06 + 5.03¢ 0.25 + 4.27° 0.06 + 2.53° 0.12+3.67% Lbs 5 sudll
10.00 + 6409 10.00 + 570 10.00 + 480° 10.00+510° MPa 4ag ;W
0.06 + 4.27° 0.01 + 3.60° 0.06 + 2.93° 0.02 +3.32° % i g ) Aese

Lbs .%5 A& s gime Ao ssina @8 dsa9 ax o g ciall B Agland G aY) Ju-
bl Baa g Jsuly e MPa (38 2.2 glud a9 gl (bl Baag gl (Libra pounds)
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oAl A (B andl) dpd (adiy (alijd) Slia San jeSal Jlagul il .
rdaiaal) Al culy gliall Ailass o 5u8l)

A it o (pokYl) gelio JSey 55 Sl Jlasid 58l &5 (10) saadl O
dsas Jsaall (e Ladl i driiadl) Al il sBall AbasS g il ol ad) S sl
Sl 2 pH= 6.3 apall ol (e PH & Cas PH a0 (8 Ay Ayt (g8
BaeS gl s (5 38 12 Aual) 3 S g5 405 (2003 <3k 35 Marshall) 4!
Gla shall Glie (g A seall 4 sial) dpall 8 G580 038 2929 pae 5 Led Chinall Cudal)
A Ay saal) Al dial sl L) coslal Al Aedall Sl (e iy g Axiiadll Al
On #hsedl A 3 Asiee 3508 ol culS Laiy %025 slam ol Cusy 1988/624
g 13 a3 (%74.51) L dad ol cialyy driaddl 4l cila Bl clie
Cligall 8wl Lo a3k ol sell Ay sia) Al Cumidily (%5) awall S J e
Silva) mls ae Gils L laas 155 145 ¥ Gliall g 3l b culS S
Al ils Bl 3 ol sl Ap 30 sl A Gmniaiy 4df 15 ,S3 ol (2010 o3 s
(15) 5 (14) 5 (13) Gy ol il G (5 sime (38 lia IS8 30 Gdiall o sall A U
doni (S ssine 38 dlia (K alg lead AN b Sl dus DAY (1) L due
Ao by L) Lo Alaal b Sl o oy A jaill el 3K Alall o gl
ped Adliaal Al Coen Glial) G i) 88 aal) A Wl canal) G (ids o S
Jagid 5 anall s COAL Ariiaddl Aol cila Bl Gl 5lud caliad s 5050 e
pdll s adal o (g 5ad A (13) Anall (8 Ll culS Cum LB Ll Sy 55 Sl
Sl e gt Al ) Al 8 Ay b gl culS Lay Lbs 2.7 ialys (%5)
Sl Sl il ol U L) e AT S SasSll Jasiul Led o aly sl 2
Aaiadl Al s gBall 3 glud 8 el A (s o b anall 8l a0l
LS ail Cun sl duw AL Al Gl Bl leadl ds oy (Y xle g

9 \M} QIAJM‘ 3}1.;4@ Cuaddl QJIIJLU JL«_.QEY\ ﬁ\é‘)g Croaday HJ\ 2\_1.m.1 RS
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Al 5 (15) Aiadl A ol 288 lial) Aa g 3] L (1999 5> 55 ANN) il e @8 5
pe 38 s Lo taa g Led A0S AuS el auall 38 el e gsas Al Y]
ansll A 3aly 3y ol Al s Bl da g 3 o ) L Jass S0 (1931 <Babeock)
Gliall G HSully puall ot COBAY dabiaddl Glbaldll & i gl cadlial ¢ Lo

Ol A (DA 5 IS uleal 3ol A ) il

0l 5 (B adl A (adas s (ali ) el Sy oSl Jladiad il :(10) Jgaad

Car

g

15 Al 14 Zaad 13 Al 1 L Jalal ¢ 53
fm%? 3 385u%8 ?‘“"%f 9 395u%9 | awi%5 s 3905a%10 | A /s 5 38Su%11 (i el
aUijbod AS100/8155 | alijbaasd &ST00/E105 | aUijboasd &S100/E55 | aki e 35100/£0
0.01 + 6.44° 0.02 + 6.37° 0.01 + 6.33" 0.05+6.48%" pH
0.01 + 0.22° 0.01 + 0.23° 0.01 + 0.24° 0.01+0.19%° % dua gasl) da 2
1.37 + 56.88" 1.02 + 59.41° 2.23 +74.51° 1.48+61.96° %os) s¢) (p23) dpes
0.29 + 28.83" 0.36 + 28.90° 0.29 + 28.83" 1.26+33.17° At aj&d\ A
%odulst)
0.12 + 6.9¢ 0.1 +5.8° 0.12 + 4.9° 0.12+7.8° %A dops
0.10 + 3.4¢ 0.06 + 3.03° 0.10 + 2.7° 0.12+3.67° Lbs 5 sludl)
10.00 + 480" 10.00 + 440° 10.00 + 390° 10.004510° mPa.s AW
0.01 + 3.71° 0.01 +4.05° 0.01 + 4.4° 0.02 + 3.32° % g ad) dgad

Ou Saa g il (Libra pounds) Lbs. g sise 8 3535 ate Ao aal gl agandl B dgliaal e Ju
A g (ubd! Bas g 4 ISt JSuly e MPaLS (38 2.2 (g sl o8 g B Bl

i ] Ailass 5o 5l (al gAD) A anal) dpud DAY Ll L g

Con oyl Ala gyl (al 530 6 amedl s BRI i il (11) Jsasd G

s Arbuckle) %0.35 oo up A dusy dpphll sgall e dagaell

el g ALl Cluall 3 ol sel) Ao 8 Ay 5ine (B8 Hlia il L (1996 <Marshall

Cua (2010 ¢ ATy Silva) it ae 385 L 13 die JS 6 pual) Gaws CDURY
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Ganilly .%63.53 Calis %2 avall Al i e dygiadl 5 Auall 1) dad e cals
Aue 0S8 el A COBAY il Gy gine §s 8 lia cuil<s A0 Adiall o sall
Al dxiadll Gliall G lgiad 3 Agsiee 508 Gllia cul€ ¢y il Glie 55l L
Gl A el cul€s cldalall sda b awal) A aba 3l 5 skl ) Cua awall A
& i anall A o 6 Lbs 4.10 cialyy paall dad el e cigal ) 13 duall
Cum pundll Aes COEAL Cyyal leald da 0 GOEAY dle 13y cu sl cillala 5 gl
3 s Le e g Al B glud ol ) L Hleai¥) da ja Gl ) awal) duus Gl LS 4
Lm.n CulSd daiiadl Cuall Glise da 53wl Al (1999 «sals ANN) il ae
o Asiadll 13 Auall b ldlel ang Cus anall dows COUAL Lt dygine B8 llia
J e dygindl 5 Al 8\ ded Gamidls mPas 510 il %6 awall ded el
lesi Joasi AW (1931 <Babcock) ae 8 sty e 126 s mPa.s 410 cislys %2 auall dad
Gllalall & ool o cdlialy ol aual duas 33l @l cundl Aag 3 o )

)y A lall salal Au L) Ly liaall G andl Cad COBAY Axiead]

Lo gl A
g i) Al gy bl 580 (B ) dpaad 5 1(11) Jgand
5 Ll 4 L 13 daad o
%2 aned) D | %o puad) s | %6 ) s e g4
0.01 + 466 | 0.01+4.68 | 001+ 4.68 pH
0.01 + 0.34* | 0.01 +0.33° 0.01 +0.34° % duagand) da
055+ 63.53 | 0.59 + 61.18° | 2.12 +55.88" | % s)sgd (aaa) doaus
0.10 + 29.60% | 0.12 + 31.57° | 0.32 +33.37° | % 4. dlall 3 gal
0.06 + 1.9° 0.10 + 3.8° 0.06 + 5.8° % ) dpasi
0.06 + 3.03° | 0.06+3.43" | 0.10 +4.10 ( Lbs ) 5 sudy
10 + 410° 10 + 460° 10 + 510" (MPa.s)as g 31
0.06 + 3.31° | 0.06+258° | 0.06+ 1.87° % sl A
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S s @8 a5 e o salgl dhall B dglind)l GaY) Jau-l ) Se EOE baugia Jiai el -
Jsuls e mPa.s (A8 2.2 bt a9 568l (bl Saag 2iglll (Libra pounds) Lbs %5 4% s siwa

A g3l ull Bas g 4 !



1 ] Ailass 5 5l (el ) & CMIC il A Cidlid) 80 .

r3

Gy pill AilaasS 3 3l Gl 50 (3 CMIC cafial) s adsa) 5l il (12) Jsaadl o
(AL Cligell Aimsan s PH 3 dygine (358 25m5 pie dsaall (o Liaf Badl G
s Arbuckle) %0.35 e w3 Al 5 dphll dsaall aca A gesd) Culy s il A
lead 3 dygina (358 an g 288 il 538 3 ol sell Al 2l W (1996 <Marshall
Cufiall e B e <gial A ALl diad) 8 L Aed el Sy i) A cadaaly
%0.6 caiall ded el o dygadl 13 duall i L dad By %73.53 cilys %0.2
S (2008 <Moeenfard and Tehrani) s z5 ae @8 g1 L 138 5 %55.88 aly
ia o ol Leiy cAall) cilasBiall )i 5 daglie a il 38 55 2l 4l b S5
Bobd Wl ecufial) A DAL a ) A s Al Aabeall o sall A (85 Ay sinae (358
Gl g Cfiall A AL el 3 Ay gine (B8 llia (I Clisell odgd Agudll il sB
oaial Cul€s %0.6 cadall dad el e dyginall 13 duall 4 Lbs 4.10ld dad el
L las %0.2 iall ded Ji o dygadl daludl duall 3 Lbs 3.50 5 sludll ded
i) 3 glud B2l ) < Al (2008 « Moeenfard s Tehrani ) il 5y w5 ae 38 53
Gash s S (766613) Cudll lhls Aa gl dailly La led cafiall 3 5 b3
13 4l 3 mPa.s 510 L ded o cialiy il 55 cadlialy Lead 3 4 5ins
il & MPas 446.67 Lo dad (mial culSy %0.6 il dad H<1 e 4y gadl
Aless andra ) 4l Jua st Lo pe G 135 %0.2 el dad B o &y ginad) daglud
o adiall € 5 sal 3 5 jalall As g 3l salyy asil 8 K3 (53 (2005¢ 55 55 lopes
somiall Caill (O (g oal) s (B Aygine (358 25ns LDl ol an Ayl cllals
e Tan Al 5 oy 2K Adall Bl Aps S Mg las AL Cufiadl e

Dliall ( Lgiany
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g pall Ailias 5380 Gl i) B CMIC e L il 1(12) Jsaad

7 Qi) 6 dinl 13 dan
CMC e dus | CMC e s | CMC ciin BRACUIIN
%0.2 %0.4 %0.6
001+ 4.64* | 001+468 | 001+ 468 pH

001+0.34* | 001033 | 001£0.34" | % &agesl) is
4.24 + 73.53" | 068 +66.08° | 2.12 +55.88" | % sl (paa) Ly
0.29 +32.83° | 0.32+33.33° | 0.32+3337° | % 449 dlal ol

0.06 + 5.8° 0.06 + 5.9° 0.06 + 5.8° % pasdl) A
0.10 + 3.50* | 0.06 +3.83° | 0.10 = 4.10' (Lbs ) 3 sl
5.77 £ 446.67° | 10 + 480° 10 + 510" (MPa.s)da s34

0.06 + 1.97° 0.10 + 1.90% 0.06 + 1.87° % g A
Libra ) Lbs .%5 48 g o ssita (308 d5ag aie o 2alsl diall b dgliad) dalY) Jo
A g3 (Al Bas g Al JSt JlSuly e MPALS (S 2.2 (o glad A9 B gl (bl Baag 2iglll (pounds

i ] Ailass 5o 5l (al gAd) A Sad) dpead CiDNER) il L

Cun il Agla g 3l Gl 2 (8 Sl das AN G gl (13) Jsaall O
aa s Sl At (AL Angaally PH ad 8 Lale ja daxd Al cliwdl o Bady
Sle Agsall cysal ol (2004 <Ruansupa and Surapat) 48 Jwas e ae @85
Gl e LplEdL Angeally PH af G Lale pid i ol Sl e Adle 408
Cligall (8 o) gell A B dygina B308 cllin CulS Lty Al diaidie 4SS o 4 giadll
ey due JS 8 S du (DAY AN Adaall o sl dua DAY ellig gL
e 5SS 2ga s o 1S3 Gl (1995 ¢issh o5 duad of) A o il e (38153
Gialy Cua Al i) Gliall 8 A0S0 el gall A GaliA s laglidl el sl
il Ly (%12) Sl 4S J8 e dygadl 9 duedl 3 (%58.57) & AnS L
led Gl el cuil€ g Lead Sl A (DAl ddbide daiiad)) cu il callalald 340 5 gLudl
ssluill CuilS (%16) Sl Aad el o dygadl Lbs 4.10 iy 13 dual 3
(%12) Sl e 38 ) e a5 Lbs 3.23 caaly 05 9 il 8 diaidia
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A 323 ol 1,83 Al (2004 <Ruansupa and Surapat) s it ae G 5 138
& Aasslll al Badl s B @iBla Balyy o cundll cllals 8 5, Sl
(MPa.s 510) 13 duall 8 da 30 A ol calyy (Sl G g il cu il clhald
Ruansupa ) aul jo zii ae 38 53 138 5 (%16) led Sl A e e cigial Al
33k A gas cu il chala 8 Sl A sal ) ob 1,83 lalll (2004 «and Surapat
G 3L ) (5S Ariadll Gllalall G (gl G (8 Ay sine B8 LDl Al clgia g )

A Alal) salal) 3 1A g als callalal) oda b Al Sl

Aadad) 8 IS Adla 3 ) ol &0 B Sl At il 1(13) Jsad
9 dia) 8 dia) 13 L o
%12 S dpd | %14 Sl doi | %16 Sadd) v e g5
0.01 +4.63° 0.01 +4.63° 0.01 +4.68° pH
0.01 +0.32° 0.01 +0.33° 0.01 +0.34° % iiagas)) da 0

074+ 5857° | 1.74+57.22° | 212 £55.88" | %slsgd (paa) dpess
0.10 + 29.60% | 0.12 + 31.57° 0.32 + 33.37° %< ddual) 3 gal

0.06 + 5.8% 0.06 + 5.8° 0.06 + 5.8° Yoaml Ay
0.10 +3.23° 0.06 + 3.53° 0.10 + 4.10' Lbs 5 gludl)
10 + 380° 10 + 440° 10 + 510" mPa.s 4agu

0.06 + 1.91° 0.06 + 1.89% 0.06 + 1.87% %y g ) Aopaa

o5 AB 5 gl o 5 sine (308 3535 axe Lo aal gl Ciall B Aglaia) Gl Ju
Baag 4l J9d Jluly e mPass (A8 2.2 bl A B eAN (bl Basg Aigld) (Libra pounds) Lbs

Ao (At

i il AiliaS 5 5l () g3 B andl) A Cliaal) culad) dpad cidis) il L

Cr ey

oalsall 8 auall B Catadll Cudall dus ol il Al (14) Jsasd o
PH a0 3 dgiee 3558 25ay pae Joaall e LaBl s oy il A0S 5 hadl)
290a) (e Cuing awall A Cainall Culall A GEAL cyLal Glald A ges
o (S ¢(1996 (Marshall s Arbuckle) %0.35 (e 4 saall dis 3 5 &l 5 duaslall
I Aiall b Aadhye cilSE Chinall Cudal) Aps COUAL o) sell dpus 3 CDEA) Wllia S
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13 duall 4 daidieg %59.61 cilis (%3) caiadd culall dad 8 o 4 gl
Bl ae 3855 Le 13y %55.88 cualis (%6) caiaadl cudall 48 Sl e 3 gad)
58 elsel e BonS LS apay o 1583 0all (1995 gk sy daal o) Ads
AL A A sall A calidl Cus Ja gl faa 8 AIKH ad sal) A (alisdl
digall 8 Aailiag 13 Aall 8 dad je cuilSE il Glbald 4 Caisall culall A
Aol L) o il ka8 Lehn dugine (358 2as Baadl oli caal) A L (R
Gudall dus COAL Adbiaa cy il cllald B glud CuilS ety clalall 3 Lgie deddil)
ssbd JSVI o (%6) Chindl culall A el e dyginadl 13 diall culSs Caind)
Cadall A J e 4 ginall ZAGY Aial) cilS a8 LS 4,10 e 5 sl dad izl
2l ae 385 Lo 1aa s LS 2.70 Led 5 gLl g cualig 5 5lud JY) o (%3) aisl
(hianall Cadall) g sl A 30 3 4df 1583 cpalll (2014 055 55 Mahdian) a5
Aa o 3l 3l ) daadls clli g danlill cula Bl 2a dla 3 (Cupall) lasliall cilhals 8
Al L A el il G AR 8 Caial Gl B gl 5l <y il e B
%3) W Al bl dad Ji s mPas 510 calis (caise cads %6) e G
Gaiadd) calal s sbaSh o sl dad Sala) Liad MPas 410 @by (Giiae cula
B Al 4 o) A cail€E Aaladl 8 ol ulll) aadll 4 cllalal
Al 3 o) s cialis (%6) Chinall qadall Ao b e 45l %1.87 e

%3 Caiaall Culall dad i e 4 gl %0.93 aa)
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Caroir S

o3

3 A 2 L 1 A 13 A

Gulal) dusi ) duus sl dpus sl dpus Jlatl) ¢ 68

%3 Cibaal) %4 Cidaal) %5 Cidaal) %6 Cibaal)
0.01 + 4.68* | 0.01+4.67* | 0.01+4.64° | 0.01+4.68 pH
0.01 +0.33* | 0.01+0.33* | 0.01+0.34° | 0.01+0.34° % dua gasd) da
0.34 £ 59.61° | 0.29 £ 58.17° | 0.34 + 56.86" | 2.12 + 55.88" | %slsgd (ana) dpui
0.12 + 30.57° | 0.29 + 31.33" | 0.26 + 32.30° | 0.32 + 33.37° | %dulsl Alal 3 gal
0.06 +5.8* | 0.10 + 5.8° 0.06 + 5.8° 0.06 + 5.8° Yoamdl) Aopusi
0.10+2.70° | 0.06+3.07° | 0.06+3.43 | 0.10 + 4.10' Lbs 5 gbudl

10 + 410° | 5.77 + 446.67° | 10 + 480° 10 + 510" mPa.s 4s g3
0.06 + 0.93" | 0.06 +1.27° | 0.06+1.63° | 0.06+ 1.87° %o ey g ) Aopes

o5 AB 5 gl o 5 sina (38 3535 axs o aal gl Ciall B Aglaial) Gl Ju
Baag 4l U Jlsuls e mPas (&S 2.2 bl A B8l (ulAl Saag gl (Libra pounds) Lbs

Ao (At
ol a8 el Al aiddty (alijbud)) Slia S jeoSud Jlatiul il e

iy ] AilasS g 58

for addis (ALY)) elia San o Sl daiad il @il (15) dsasd) om
PH da 0 (84 siee 358 a5a g ade Jaadl Cua oy il AiliasS 59 50il) (ol o) (8 sl
fua gaall G Caslay (125115 10) Zaiemal) i) Clie G A sanll 2y giall il
cilS Laiw (1996 « Marshall s Arbuckle) %0.35 e x5 aly daxpdall 3 5aal) e
e Aad ol cualiy dmiadl cuplll Gl On eloed A giee G dla
o sell A il ) Caaidily (%2) amncll Ae€ S e T ginal 12 Guadl 3 (%63.73)
583 cpall (2010 03Dl Silva) milis go 385 Lo 1aa g ciligall 3 adll 4 34334
Alall o sl A W (i) cula gl 8 ol sl At 23 anal) Auwi (s 4l
(13) wlall due 5 (12)5 (11)5 (10) dmnill Cliall G 5 sine (38 Mlin (lS8 4K
2K Hlall o gl A B (sgine (38 Alin (K als L AR i pal) A LAY

Ao anddd o S A (i Lo Lead Aatall cali oK) o Jlasa duy paall caluall
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i) o 33l e agd Adlaall Apwill Cres il G cadlia) 88 sl A L canal
Cun Al el S SooSall Jlagiad 5 anall diws COBAL Aatadl cudll Glie 5 gl
Wi Lbs 2.83 cualys (%2) ameall dus mia] e g 5a3 S (12) Zipadl b Ll il
Jagul e &y aly awall 38 el o gsad Al 13 dudl 3 Gaii e 5 sldll S
O )l il ae Al JlE Sl il o ) sl e LAT S S8l
Aapy LAY Sle 1My dxiad) Al s Bl 55l 8 B anall A (sl
il sl duw Cuaidd) WS 4 Cua auall At CDBAL Al cla Bl gl
033 s ANN) 8l ae 38 g Lo 138 5 cula Bl 3 5lud il ULy lead) A )
5l B el e gsan A (13) Al 4 o)) ai il 3a 30 W ¢ (1999
Al y0 it (1931 (Babeock) o il ae Gl s Lo 1aa s L Sall 2 e
A 2L 5y oSl das saly oL 1583 ¢l (2004 <Ruansupa and Surapat)
@ OBl s cailial g a3l Lt 3al ) o cu il cllls 8 sl
daliall salall A cadtial Ul Gl o Sl sl caws GDEAY dxiiadll cilhlal)
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0l 530 (A sl A (andil g (ali b)) Slia S Sed) Jatiad 50 :(15) Jeasd)

12 Aaad 11 4 10 Zaad 13 Al Jalal ¢ 53
‘m%z‘ 3 395%16 ,wa%f 5 385u%14 ?“‘%f 9395 %12 | ama /6 3 395%16 (i) i)
bl 35100/8105 | alijbud 4<100/8205 | alijbwd &<100/8305 | Al 35100/£05 ’

0.01 + 4.68° 0.01 + 4.65% 0.01 + 4.61° 0.01 +4.68° pH
0.01 + 0.33° 0.01 + 0.35% 0.01 + 0.35% 0.01 +0.34 % dua gaall da 2
0.68 + 63.73 0.27 + 56.23° 1.18 + 54.71° 2.12 +55.88" (f’f“) e
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ABSTRACT

This study was carried out in agriculture collage in Food Science
Department (Dairy factory lab) during 2016-2018 to determine the effect of
changing the proportions of some components of ice cream and low-energy
ice cream (Sherbet) and study the effect of substituting sugar sucrose with
aspartame with the reduction of the fat ratio in physical and sensory
properties of these products and caloric contents and their economic cost
was studied ,the change was in fat, stabilizer, sugar and free fat milk
powder ratios . The physiochemical analysis included, pH, percentage of
acidity, air (volume) ratio, total solids, viscosity, hardness, protein content
and solubility, and a sensory test for each of the flavor, texture, color and
appearance. The calories calorie content was estimated and the cost was
done mathematically.The results showed that the difference in the
proportions of some of the components of ice cream and sherbet affected in
the physico-chemical properties of these products were affected but with
slight differences in pH and acidity ,the percentage of air increased with
reduce of fat, stabilizer, sugar and milk powder for mixes manufactured of
both ice cream and sherbet.And the hardness in ice cream by increasing the
ratio of fat and stabilizer and milk powder and lowing the sugar in the mix
and increasing the proportion of sugar in sherbet, and the viscosity incresed
by increasing rates of fat and stabilizer and milk powder and sugar in
mixtures of ice cream and sherbet. The substitution of sucrose with
aspartame sugar did not significantly affect the reduction of fat ratio in the
physicochemical and sensory properties of ice cream and sherbet, but the
effect were evident when fat was significantly reduced. In addition, the
melting of ice cream and sherbet was affected by varying percentages of
the components involved. It was quickly by reduced of fat, stabilizer, milk
powder and increased the sugar content in the mixture. As for the sensory
properties of the processed products, their flavor was affected by the
difference in fat and sugar in the mixture and obtained high acceptance
with increasing percentage in the mixture. The effect of flavor was low
when the stabilizer and free fat milk powder was different. The body of the
processed products was also affected by the percentage of the ingredients
involved. It was characterized by high fat and sugar content, low
concentration of stabilizer and powdered milk in the mixture. The color and



appearance of ice cream and sherbet were not significantly affected by the
proportions of the components involved.. The energy content of the
processed products increased with a high fat content of the mixture to
139.19 Kcal when the fat content of ice cream increased to 8% and
decreased to 117.7 Kcal when the fat content decreased to 5%. The content
of the sherbet also decreased by the low fat content and the energy content
of milk crystals and drink was not affected when sucrose was replaced by
aspartame sugar (low calorie local) but decreased with low fat content. The
price of ice cream and sherbet also affected by difference the ratio their
properties their price, especially when the fat percentage in the mixture was
higher. The sixth sample of ice cream containing 8% fat and 0.2%
krimodan 734, 11% sugar and 10% free fat milk powder obtained high
sensory acceptance. The fat content 4%, 0.4% CMC, 14% sugar and 5%
free fat milk powder of the sherbet was better than the proven ratios.
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