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Abstract

This study was carried out to manufacture a ±ow؟ 
calorie frozen yoghurt. The base formula contained 28
fat, l3 milk solids no fat and 0.79 gelatine. Treatment
1 coataine5 15% sucrose {control) hile ب treAtment 2
contaired 13% sucrose an8 28 sorbitol. To each treatment
22 starter and suitable amount o vanilla were added.
The mix of low calorie frozen yoghurt was analysed for
acidity, specific gravity, weight per gallon and freezing
'point. The resultant low calorie frozen :yoghurt was
analysed for specific gravity, weight per gallon, overrun
and melting resistance. Also organoleptic evaluation
was done. Acidity and averrun were increased 1n the
presence of sorbitol. Specific gravity o٤ the mix as
well as the resultant low calorie yoghut was decreased
in the presence of sorbitol. Also freezing point decreased
as sorbitol was added. The difference between treatments
in the organoleptic properties was not significant.
This study coneluded that, an acceptable and palatable
frozen yoghurt can be made by using sorbitol as a partial
substitute of sucrose.

 ا

Intreduction»

Rosikowski (l) defined frozen yohurt as a flavoured

yoghurt which is frozen in ice cream feezers with the

introduction of air to give about 508 overrun. Knupp(2)

reported thAt frozen yoghurt is a dairy light meal desert

that has all of the refreshing qualities of sherbet,

combined with an unusual tanginess and concentrated
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flavour character contributed by the presence of the

cultured yoghurt.

Kosikowski (l) reported two verylow calorie formulas

for the preparation of frozen yoghurt. One of them is

for making a rasberry- flavoured yoghurt more closely

to the nutritional properties of standard yoghurt. The

second formula is for making a plain frozen yoghurt.

He also explained the process of a suitable plain frozen

youghurt of about 75 cal/100g with 1ess than 1% loctose.

Bray (3) stated that, frozen yoghurt could be

produced from mixes contain1ng hydrolysed whey, in which

the lactalbumin acts as a stabilizer and emulsif:r.

The enzymic splitt1ng of lactose nto glucose and galactose

enhances the sweetness and reduces the need for sucrose.

Also he mentioned that there are different ways of adding

fruit to frozen yoghurt.

Mcgregor and White (4) studied the effect of

sweeteners on the quality and acceptability of yoghurt.

They manufactured sweetened 1ow fat plain and swisGثم­ 

 ا
 ر

 ر

١

،
style fruit £lavoured yoghurts using cream and

reconsitituted non fat ary milk. They concluded that

as amount of sweetener increased, the time reguired

t٥ get pH 4.4 is increased.
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2his study was carried out to prepare a low calorie

frozen yoghurt sing ن sarbitol s ه a partial substitute

fo٤ sugar.

Material and Methodsس 

I- Materials:

Fresh cow's milk used in this study was obtained

from the herd of faculty of agriculture, Ninufia

University, 2gypt. Skim milk powder was an U.5.A٠ 1ow

heat proauct. Gelatine used was a pure grade produced

by Adwlc Labortary Chemicals, Cairo, rgypt. Sucrose

and Vanilla were gyptian products. Sorbitol used in

this investigation was brand called, sorbitol Teosorb

Reguitte P 11 420. Stabilizer used in this study was

Palsgaard 5936 (emulsifier ana stabilizer), produce

by palsgaard Industrie NIS, Denmark.

II- Preparation of low calorie frozen Yoghurt:

Low calorie frozen yoghurt was prepared using milk

standardized to 26 fat, 13% solid nn-fat, 0.7% gelatine,

suitable amount of venilla, starter [1oct5bAc±±1us

bu1garicUs and Streptococcus therophilus} ana two

different kinds and concentrations of sugar as follow:

Treatment na. l (control), contained 158 sucrose.

Each batch from the mix weighted approximtely (lkg)

٨٦٤-
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was consisted of: standardized milk 8l7 ,m و skim

mi±k powder 32.68 gm, sucrose 17.45 gm, gelatine

6.84 gm and starter 16.34 gm.

Treatment na. 2 contained 138 sucrose + 29 sorbitol.

Each batch from the mix weighted approxiMately (lkg)

yas consisted of; standardlzed m11Y 8l7 gm, skim

m lkخ powder 32.68, sucrose 1l0.46 gm> ٣+4Eorbitol

16.99gm, gelatine 6.04 gm aNd- startEr l6.34.5m±

 ا'لا.}٣ د=« ه}٠

In each treatment, haIf amount of gelatine was

added to the standardlzed Milk then: '.mi:xed very well,
pasteurized• ي at 729C ٤or 30 minutes and cooled to 30"C.

The starter (LactabaEi s لالا aricUs٠طالت1و StrePtococcUs
 اد

therophilus) was added tة tNe above' Mi1k' ana mLxed

very well. he mix was pliced' in' an elettric controlled

cabinet at (40-14٩c) ٤or 3 hours hei cooled 1n a

refrigerator at 5%c for 24 hours. ·١%٠ ي-٠٠٥•
 ا

The other amount of gelatine was added to these

ingredients (skذm milk pdider; sugars (serه se; or  ه
mixture of sucrose and sorbitol) ،and suitable amount

o٤ water) and mixed very vell. The mix was pasteurized

a٤ 72%c ٤or 30 minutes,- cdoled to 5%c ،ana aged in the.

refrigerator at 5°c for 24 hours. Then the irst part

o٤ (fermented milk) was added to the second part, mixed

٧ery well and suitable amount of vanilla was aded.
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freezing م machine [KAPRICE-CATABRIGA]. This freezer

Finally the mix was frozen in an exprimental ice cream

was automatically controlled to stop whipping when ice

cream reaches the right consistency. It was packaged

in cups 100 gm, ana placed in a cabinet held at - 25%c

for haxdening fcr 24 hours.

 "ي

a- Hix properties: The mix was examined fr acidity

(5) specific gravity {6), ١eight per gallon ٢7,8)

and freeaing point aceording tc the method recomended

for milk by the FAo Regional Dairy Development an6

·Training Centre for the Near East (9).

b- Low calorie frozen yoghurt properties: Specific gravity

{6) weight per (7,8), overrun [l0), melting resistance
 ي

{ll) an6 crganoleptic evaluation {l2), were detemined

in the resultant low cAlorie frozen yoghurt.

The organolept1c evaluation was carried out by

a regular panel from the Fooa Science Department, Faculty

of Agriculture, tinufiya University. Bvalvation was

carried out according to Kothuel1 (l2), for flavor (50

points), body and textare {40 points) and (l0 (oints ح

for melting quality.

c- Statistical aralysis: The data were stAtistically

analysed according to Steel and Torrie (l3).
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Results and Discussia>

a- Mi٣properties:

Effect of paratial replacement of sucrose with

sorbitol on acidity, specifjc gravity: wcight per gallon

and freezing point of low calor1e fzozen yoghurt mies

are illustrated in table (l).

Acidity percentage in treatment l was 0.62%, while

it was 0.65& in treatment 2.

The mean values of specific gravity (table I) for

treatments 1 and 2 were l.l060 and 1.1030

The mean values of weight per gallon were 4.l9

and 4.l8 kg for treatments 1 and 2.

- These reEuls 1ndlcate that weight per allon و ot

mixes were closely related to the specific gravity of

the corresponding mies.  ى

 ن

Rreezing points were 2.23%c ana- 2٠14%c ٤or

treatments 1 and 2 respectively (table l). The freezing

point increased very slightly in treatment 2 than

treatment 10

Table (2) shos that the T.test for the differences

between treatments 1 and 2 in acidity, specific gravity,

-4٦8-



WoTen's ن Coll. An. Rev.
Vol 17 (19921.

-T٠١٤ {1}: 1:(٢c ١ أن paria! replaccmcnt df sncrose witl sorbiuul tn acidity, pccific ؟ [ravily

«cighn prcr gallon au fmcez.ing pxii af luv c3snnic froucn glurl» لا tixcs.

Gt:١coiزذ anistv Sucrosc SurUitul SIatcr Acitiy Spccific gravity Wcigl١ prr allon Ircciin5

-7-

 م

"٤٤

١5T٤٨١٨٠١c٠٦٨٢٠

13٦:unIcnt ،2

6

2

٣ %؟
 م

0 (K٤) C

0.62 بي5 1.١٧١60 4.19 -2.23

2 0.65 1.1030 4.18 -2.24

7allc ي ، و، ، cs١ :)ث'1'٠٤} rcstlts fwr cnpnaison uf ١c3Ircnls an ا 2 i١ ncitli1y,

:١rن ific gtviا y، w cig!l١ب 1cr [;llen :nI frecaing pint wF ldw talric
f١2£n yogh mixcs.

l'٦iز w11ics

»

١-٩:١١١٥

('al٤wlatrul)

{٠ :l١٥

( "tiirlakeL at0.tI5 pnelvnliiliy levcl)

.»٨eitliy, C«Wwraris{ا( 
١١caincnts :tl 2,

i8.2 .ا١٧

» ،د»،د-،٠ »««،٠٥٠،٥٣٣٥٠،٠ ،د،،،د٠٠٠ »««»«،٠٠٠٠٠4٠٠ »،٥ »»لا٠ «،د٠ د٠ ،صدد،٥٠٠٠٠ ،«لا

421SpeciFie 9 avity,
C٥8parison reatme»ls أ
1a d ء 2

1.11 1٠٦8

٩٠٠ د  ، ،،،ي د، د،ددن دد، د ،، ،، ، ، ، ،» ،، ،« ،، لا

lلأ ) Wcigln pC rllo

cnnparis0n 1Ic:tnwcIIS

1 al 2.

٢.٢4 2.78.

 ،»««،»«د«د،د٠٠٠ «،،»،د»د« ،»،٥»٠ د٠٠ «»«،،دد،،،»٠ ،-«٥ ،،»،٥ «،د٥٠««

{\Frecning [eil,

«Hp:1i5٤١٦٢ 1e:١١١٤mC١١1  ؟
 بو

! a٨١2

١.42
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weight per gallon and freezinو point did not excecd

the tabulated value at 0.05 1evel of probability.

b-

- Specific gravity, veightpgr gallon and overrun:

The effect of partial replacement of sucrose tith

sorbitol on the specific gravity, weight per gallon

and owerrun of low calorie frozen yoghurt is shoun in

table (3).

The mean values of specific gravity for treatment

] was 0.6420 and then slightly decreased to 0.6080 in

treatment 2 due to the presence of 2% sorbitol (l4).

·The mean walues o٤ weigbt per gallon were 2.43 and 2.30kg

for treatments 1 and 2. From table {3) it could be seen

that the averrun was 7l٠70% and 73.l39 in treatments

1 and 2 respectively. The overrun was increased in

treatment 2 and this increase is associated with the

decrease of the specific gravity f low calorie frozen

yoghurt. These results agree with that of Hofi et al.

( 15 ) and 0mer (l6). T.test for the difference between

treatments l and 2 in speeific gravity, weight per gallon

and overrun did not exceed the tabulated value at the

0.05 1evel of probability table (4).

3

-٣ ٠
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sccific Prai1y, wciglNt prr galhoiol w٤3 ا١ ): Lffeets wpanial rcplaccrtcnt o! sItEruxc vi!1 sct١e5 ر·

atu uvcrun of 1ow caloric frozEn yoglIrl.

Git!p Cenparistt Sucrse 5urbitul Stancr Swecific graviuy Wciht pcr ga!loa 0٧enu

« % ٩ (Kg) 6٦

7ieaucnt (i} 15 2 0.6420 2.43 71.70
Ticaincntt2) 13 2 2 D١.G0&0 2.30 73.1.3

Tate (±[) : "٢-١est rcslts for corparison of 1reatcnts 1 and 2 in spccific
grviy, wcigh ٢r gallon and ovcnun oI low calonic yog!nn.

1rncttics

(1) Secifie praviy.
٢١p22ri<١ lcatcHlS

١ and 2.

٤-٧ahu٥

(Calcular ( cل

0.94

-vلa ue

(٢aUulaIc at 0.05 robaUiliuy م 1cvcl)

2.76

 »«««ي»،،،٠ د«««د»سي،»د«»»«««-»٣ »««»»««»،،،««،سي٩٥««»«٠»«4 ،«

 ر-
:3
٠ ن

4 بج:

٧ أ،

(2) Wciglt ١er g:llun,
'TpaTis treaUICnIlS

.and  ا2

(3) Gvcmrw. coHpaisan

١rcaIe١Tnts I ad 2

 عد

0.72

0.48

-481-

2.78

2.78

 د«»»،٥«٠ ،،،««د،ا«،،««د«««ا«،»،ا«««»،د،«،،«د،،د



Boد en's Coll. Ann. Rev.
Vol 17 (1992).

:eltingمecnatsiser -2

- 10-

Table (5) shows the effects of partial replacenent

of sucrose with sorbitol on the melting resistance of

low calorie yoghurt. The melting reslstance is given

as loss in weight percent of the initial weight of the

tested sample at the end of 1, l.5 and 2 hours. The

average loss in weight at the first 60 minutes for

treatnents l and treatment 2 were 26.538 and 28.31%

respectively. Both

be highly resistance.

treatments showed a tendency to

It eould be observed that treatment

] has a high resistAnce than treatment 2، This may be

due to the effect of sorbitol on the freezing point

of low calorie frozen yoghurt mixes.

During the next 30 minutes the samples showed the

same previous trend which occured durlng the first period.

Loss of weight was 42.62% and 46.8l4 for treatments

l and 2 in the same order٠ At the last 30 minutes of

the test the melted protions were 22.969 and 18.629

for treatMents l and 2 respectively.

Table (6 shows ز that the T.test for the differenee

between treatments 1 and 2 melting resistance. After

the first 60 minutes, and after the last 30 minutes

it did not eceed the tabulated walue at 0.05 1eve2

of probability:. while after the second 30 minutes, it

-482-
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"allc (5): [:Ifet١ of prti:l repl:ecew ٢f د c1٤c ؟١ wil slniwl wr tlc rnelio٤
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(itww»
tkwnpv: isn١

Swrsc Inrkwiil ؟ S١;Icr

4٤٩6٩٠
(٦irst {»tلا N٦٧٧٤٤٢) Wt٩1١ د

!٤١١lwfte thr٤١:٣:tا١٤٤٢٨١٤ 

CnIral ()

(2)
١2
١3 2

2
2

26.5.1

2K.3٦١

42.62
A6.K1

22.96
1R.602

"Talle (6) : T-١e5١ rcEults fr r:»atist wf Ircatncns 1 nnil 2 in wcltitg
csistanUc UF luw Unlerric fzEr y0gf111.

}

 إ ب:
{،
١

,
 م

}
 م و
 م

٤
}
 ة

 لا

F'arties

MclLitg lcsistiInC;

£UttIl:ItistI t1:Hwcnnts

:-atcr21د ن
(١) Eir60iyLGs :

(2) TeRt3TnirالIG:

(3) اقا :!لا.s: iuIع

·['-٦h١١٥

(C:1aclated)

(١.0١8

3.43

1.57

lne:لا٧- 

(Talnwlaled at th.15 p» ulvaliiliy lcvcl)

2.78

2.78

2.78
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exceeded the tabulated value at the sare level of

probability.

3-

In this part samples 2 and 3 were the duplicate

of the same sample and the taste panel did not kno4

about it. The effect of sorbitol 2£ with 133 sucrose

on the organoleptic properties o٤ low calorie Frozen

yoghurt is given in table {7)- From these results. the

score average for flavour were 40.7, 38.8 ana 3B2 intsس

for treatments 1,2 and 3 respectively. Treatment 1 haD

a higher ±lavour score than treatmeats 2 rم 3 he د د

decrease in flavour score of treatMents 2 ann 3 xay

be due to the increase of Acidity in the mixes, due

t٥ the presence of sorbitol which encourages the bacterial

growth which produces acidlty. The score averages of

body and texture were 35.3, 34.2 ana 34.5 points for

treatments 1 to 3 respectivity. Meltin uaity و ي 3ere

8.٥, 7.5 and 7.8 for treatments l,2 and 3 respectively.

These results ind±cated that the melting guality was

decreased in treatments 2 and 3 than treatment l. This

decrease may be due the effect of sorbitol on the freezing

point of 1ow calorie frozen yoghurt. The total score

was 84.0 for treatment 1 while was 78.8 and 78.5 for

treatments 2 and 3 succeedingly.
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-[lع(٦:)١:٢ fet uf nttiitl ؟ 2%%, wvith١ 1.1%%, swIEtwse « IlIc ng!:nnulrptie pwpEntir? af lov calwrie ftwnc١

ynl14.

T٢5tanes SwICRtse 5anrlnit $1:١rlcr 1:lNvaNr lhcxly :tl ttsIwe Mcl!ig tuliy 'Tatal scvre
Ne. ٥٧ n 6٦ (5t pits) ({4( pinIs) (I(ا pwints) (I00 pwit1sم٢٦ 

Cw»(t) 15 2 40.٦ .35.3 8.0١ 84.0)

(7) 11 2 ٦ 38.8 .14.2 7.s 78.8

13 م٦) 2 2 36.2 314.5 7.8 78.5

'IaLle (8): 8naiysis of vatianic fr «rgnIolcptic [epcrtics uf low caloric frozrn

yvglwr١. ،

Wariace١0٢owreeا،٢ ؟. $.$ M.5 ٢٦  .ا١.5

tlrRks

Tictlnrc١1s

lzrtrr
'1alal

$

2

١0

١7

812.A45t)

114.١١00

442,8t١

162.A%tI)

57.055 2.85
4A.2R%)

 ؤة ا:
١ '·

}

:
6
»

 ز
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٢٠

 إ ه

٢

 و و

١٦
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The statistical analysis of variance (table 8)

proved that the changes occured in the total score of

the resultant Jow calorie frozen yoghurt were nat

significant between treatments l,2 and 3.

From frazen yoghurt results it could be concludeda

that, the acidity was increasea in treatment 2 than

treatment 1 and this may be due to the presence of

sorbitol. Specific gravity o٤ the mix as well as the

resultant low calorie ybghurt were decreased in the

presence of sorbitol. Weight per gallon was closely

related to specific gravity values. Freezing point

decreased slightly in treatment 2 than treatment 1.

Overrun percent increased in treatment 2 than treatment

l٠ But the differences betveen the treatments were note

significant. Melting resistance for treatment 2 was

low than treatment l٠ TThe 8ifference between treatments

in organoleptic properties were not si .nificant و

Finally, this study recommended that an acceptable

and palatable frozen yoghurt can be made by using sorbitol

as a partial substitute of sucrose,
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Low calorie ice milk was madc by using &ifferent
percentages af sucrl and sorbitoI as a partial
<ubst±tute of sucroGeي . The formula used for making
the low calorie ice niii: contained 25 fat, l5% sucrose
13s milk solia not fat milk and 0.7٤ gelatin. THs
low calorie ice milk mix was- analysed for acidity
specific gravity, 'eight per gallon, viscosity ana
freezing point. The resultant low calorie ice m51}?
was analyzed for spcific gravity, feight per gallon,
overrun, melting resistance, organoleptic evaluatior
and energy content. It was concludea that sucroi
and sorbitol can he u5cd as a partial substitute
for sucrose {25 sucrol or sorbitol, 1% suerol or
sorbitol and l$ sorhitol + 18 sucrol) to produce
an acceptable and palatahle ice mill.

0besity is one of tlae most commron nutritional

disorders in present days especially in developuent

and fast developing countries (l), ana it represents

a serious health Hazards. Excessive teight increase

susceptibility to a numbe٤ o٤ diseascs, such as

 فر

&iabetes mellitus, hypertension, renal diseases,
,arteriosclerosis ت- rdiovascular:ة iseases, gal1

bladder, renal diseascs and others. 1،ou fat ice milk

is suitahle to obesc people and to tlosc who suffer

-489-



Bomen's Coll. Ann. Rev.
Vol 17 (1992). - 2-

from arteriosclerosis and cardiovascular dliseAses.

Low calorie ice milk is characterized by: low fat,

low cholesterol, lo sugar (sucrose). In addition

to its contcnt of protc n ذ with hih tiological alue,

it contains calcium, carboHydrate and vitamirs. S0mmer

{2) stated that he proteins in ice cream are high,

and completely assimilated tRen most ather proteins.

Ice cream is an easily d1gestible and ighly palatable

food. Tt [assesses special advantages as a food for

various types of patients and canvalescents.

In this study comTnercial sweetening agents sucroi

ana sorbitol were used as a partial substitute fcr

sucrose in making ice milk.

Material and methods=

Fresh eow's milk used in this study waA obtained

from the herd of Faculty of Agriculture, Minufiya

University, Egypt. Skim milk poder was an U.5.A.

low heat product. Gelatine, wanilla, sucrol and sucrose

were Egyptian products. Sorbitol was a brand callea,

sorbitol Neosorb Reguitte Pll 420. Stabilizer used

in this study was Palsgaard (emulsifier and stabilizer)

produced by Palsgaard Industrie A/s, Denmark.
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Preparation of lou calorie ice milk-

Low calorie ice milk using sucrol and sorbitol

as a partial substitute for sucrose was done as.follow:

It was made from milk standardized to 2% fat

and 138 solid-not-£at ana 0.7? gelatine, suitable

amount of vanilla and ifferent amount of sugars as

follow:

Treatment o. 1 contained 15% sucrose (as a

control). In each batch approximatly lkؤ of the mix

was consisted of 830 gm، standardized، milk, 33.2gm-

skim Milk powder, 129.5gm.sucrose and 6.95gm.gelatlne.

Treatment No. 2 contained l4 sucrose ؟ and 1%

sucrol. Ir each batch approximatly lkg of the mix was

consisted of 830 gu standaraized rilk, 33.2gm skim

milk: powder, 120.87gm sucrose, 8.63gm sucrol and 6.95gm

gelatin.

Treatment No. 3 contained l39 sucrose and 28

ucrol. In each batch approximatly lkg of the mix

consisted of 830g standardized MiLk, 33.2g» skim

mلأ Ak powder, ll2.24gm sucrose, 17.26gm sucrol and

6.95g gelatine.

Treatnent Io. 4 cantained 148 sucrose and  ؟1

sorbitol، In each batch RpproxinAtly lkg of the ixد
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consisted of 830 gm

-4 ب

standardized milk, 33.2gm skin

milk powder, 120.87gm sucrose, 8.63gm sorbitol and

6.95gm gelatine.

٩'reatment No. 5 contained 13 sucrose and 2?

sorbitol. In each batch, approximatly lkg of the mix

consisted of 830gm standardized mill:, 33.2gm skir  و·

milk owder, 1l2.24gr sucrose. 17.26gm sorbitol and

6.95gm gelatine.

Treatment Ko. 6 contained l3% sucrpse, 1% sucrol

and l% sorbitol.

In each batch, approximatly lkg of the mix

consisted o٤ 830gm standardized milk, 33.2gm skذ m

m±lk powder, ll2.24gm sucrose, 8.63gm sucrol, 8.36gm

sorbitol and 6.95gm gelatine.

Methods of analysis=

a- Mix properties:

Acidity was determined accordind to Henry et al, (3).

Specific gravity was determined according to Winton

(4)٠

weight per gaLlon of the mix was directly calculated

according to Burke (5) an Arbuckle (6).

Viscosity was carried out by usinو Hcppler viscometer

type BH2 No. 17663 1ith calibrated tube No. 69016.
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Freezing poinL was determined accardig to the method

recomuended for milk by the FA0. Regional Dairy

Developrent and Training Center for the Near East

(٦).

b- Analytical methods for the, resultant ice wilk:

Specific gravity and weight per gallon were

determined.

Overrun of the frozen product was calculated uslng

the following eguation (8).
of

cream
% overrun =

Melting resistance was determined. according to Reid

and Painter (9).

Organoleptic seoring was carrled aut by regular

panel from the Food Science Department, Faculty

of Agriculture. Scoring was carried out according

t٥ Rathell (1٥), tor flavaur {50 points), body

and texture (40 points) and melting quality (l0

points) .•

The caloric value of l00gm of ice milk was calculated

according to Arbukle (6) and Mottram (l2).

The data were statistically analyzed ( ز)
«

«
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Results and discussion:

a- Mix properties:

- 6 -
 ا-

1- Acidity: It was ranged from 0.17 to 0.l9% (Table

1) and thc anlysis of variancc siRowed hat the

differences

significant.

betveen the treatments ereة not

2- Specifi.c gravity and weiahtPeLgallon: Partial

replacement of sucrose with sucrol and sorbitol

showed that the mean values of specific gravity

and weight per gallon rangea from 1.10l6 to 1،1553

and from 4.l7 to 4.37kg respectively (Table l).

Analysis of variance showed that the differences

for both were not significant.

3- ٤ree1ةn9Point: mhe mean vaAues o٤ freezing point

ranged from -2.l4 to -2,32°C (Table l). Boweyer,

the freezing point decreased by 1ncreasing the

amount of sucrol and sorbitol. added. The freezing

point of the mix depends on the soluble constituents

in the mix And their molecular weight. Soluble

contituents with high molecular weights will cause

the least lowering of freezinو point, and lower

molecular weight constituents will depress the

freezing poLnt to a greater extent (l3). 0ur ±esults

agreed with tbe observation of Bae and Bladwin

{14) who found that sorbitol caused greater freezing
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point depression than sucrose. Analysis of variance

showed that the differences between the treatment

were not significant.

4- yذscosity: Table (2) showes the viscosity of 1ow

calorie ice milk mix aged for different periods.

The increase in the viscosity was slight in the

fresh mixes, and high in the 24 hours aged samples.

This sharp increase in the viscosity after 24 hours

of aو ing could be due to the hydration process

oE initial milk protein and to the eEfect of the

stabilizer wsed (l3). Analysis of ariance showed

that he differences between treatments were

significant after 4 hours. of agin9.

:Low calorie ice milk propertiesن 

]- As shown

in Teble 3, the weight .per gallon was closely related

to the specific gravity. Specific gravity and weight

per gallon o٤ low calorie 1cemilk were decreased

when 18 of sucrol or sorbitol was used and increased

hen the amount of sucrol Or sorbitol added

increased. Statistical analysis provec that the

changes in both specific gravity and weight per

gallon were not significant.
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2- Overrun: Table 3 shows that tke overrun decreased

in all treatments, except treatment No. 4, the

overrUn increased, and this may be due to its 1ow

specific gravity.

3- Meltimgresistance: Melting resistance means the

percent loss in weight of the initial weight 0f

the tested sample. Table 4 shows that low calorie

ice milk had a tendency to be low resistant as

sucrol and sorbitol, content decreased، This is

may be due to the effect of sucrol and sorbitol

on the freez1nو point of the mix. The statistical

analysis showed that the differences between

4

treatments were si4nificant.

a- Low calorie ice milk usin 1% sucrol and 14%

sucRose. Table 5 shows that treatment l had

a higher flavour score than treatments 2 and

3. The decrease in the £lavour score of treatments

2 and 3 may be due to the wnlike after taste

of sucrol. Alra the.results indicated that the

score averages of body and texture vere 32.8,

31.2 and .30.7 points for treatMents' l, 2 and

3 respectively. From the same table it is clear

that the meltlng quality decreased when sucrol

was added, and there was a slight decrease in
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the ا total score 0f treatments 2, 3 than treatment

(1), cantrol sample. Analysis of variance

 ر

٥

indicated that the effect of using l٤ sucrol

with l4% sucrose on the organDleptic properties

was not significant.

b- Low calorie ice milk using 28 sucrol and 13%

sucrose. Results given in Table 6 indicate that

melting guality decreased in treatments 2 and

3 than treatment l. This decrease may be due

to the effect of sucrol on the freezing point

of lo calorie ice milk mix. Also there was

a slight decrease in the total score of treatments

2 and 3 than treatment l. The analysis of wariance

showed that the processing of low calorie ice

milk wsing 2% sucrol with 138 sucrose had no

significant effect on the organoleptic properties.

c- Low calorie ice milk using 1% sorbitol and 14%

5ucrose. Table 7 shows that treatment l had

the highest scpre for both flavour and body

and texture. Melting quality decreased in

treatments 2 and 3 than treatment l. Also, there

was a slight increase in the total score of

treatment l than treatments 2 and 3. The analysis

o£ wariance showed that the changes occured

in the total score were significant.
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d- Low calorieice milk uRing 2% sorbitol and 134

sucrose. Table 8 indicatEs that treatment 1

had a higher flavour score than treatments 2

and 3. The decrease in the flavour score of

treatments 2 and may ذ be duc to the presence

of sorbitol (2%), since sorbitol is a one half

of sucrose as a sweetener (l5). Analysis of

variance 'showed no significant difference between

treatments.

e- Low calorie ice milk using l& sucrol, 1% sorhitol

and 13% sucrose: Results given in Table 9

indicated that treatment l had the highest score

for flavour, body and texture, melting quality,

and total score, but the ifferences were not

significant.

Energy content: Data given in Table 10 indicate that

the reduction af the energy value was 37.37% for

treatment l when compared with the standard treatMent

which contained 15% sucrose, 12.58 fat. 1l.5% milk

solids non fat and 0.3% gelatin (6). The reduction

of energy value was 4.05 for all treatments when

compared with treatment l which contained 15s 5ucroseو 
35 fat, 12% solid non fat, 0.0 gelatin (16).
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Studies on Low Calorie Ice Milk
2- The use of corn oil

 يه
±Zakia M. Abdel-Kader, Nazlra A. Shehat,

2Azi .E ء Khader ana 3Hamdia A. Helal.

1- Departnent of Biochemistry and Nutrition, Wonen'
College, Ain 5hams Unlvers4ty, Cairo, Egypt.

2- Department of Food Science, Faculty of Agriculture,
Minufiya University.

3- College of Home Rconomtcs, Minufiya University.

Experiments were conducted to study the effect o٤
adding different levels of corn oil on some properties
of low cAlorie ice milk mLxes (24 fat, 138 milk solids
non fat and 0.78 gelatin) (control or treatment 1) as
well as the resultant low calorie ice Milk. Increasing
added corn oil decreased the acidity 1n all treatments
except treatment which contains 28 sorbitol + 26 sucrase
+ 28 corn oil. Specific gravity, weight per gallon,
freezing polnt and overrun wEre decreased when the amount
of corn oil used increased. Meltng resistance af loy
calorie ice Milk treatments vere correlated with the
freezing point. Using 1 corn oil vith 19 cou's Eilk
٤at + 158 sucrose or using 13 corn ail + 18 cou's milk
fat + 138 sucrose + 24 Eorbital produced low calorie
ice milk ith ب similar quality as compared with the sample
which contained 28 cow'A milk fAt + l5% Eucrose (control}.
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INTRODUCTIoN

The use of, vegetable fats and oils instead of butter

fat in the manufacture of ice creann is of interest for

vario u sت reasons, such as price, consistency, whippability,

stability and nutrition. Hausman(l) earried out a survey

on the productlon of ice cream wlth peanut butter flavour

at eight manufactures in the D.S.A. This survey showed

that most companies used peanut butter in their ice cream

recently have obtained commnercial success. Madsen{2)

reported that vegetable fats Ana oils in ice cream improved

whippability, stab1lity and the emulsifier component

-2
 ي

also has a significant influence. This study was carried

to study the effect of aading different levels of corn

oi1 in making low calorie ice milk.

Aaterial and Methods

Fresh cou's M1lk was obtained from the herd of Faculty

of Agriculture Minufiya University،.Skim-miLk povder was

an U.5.A. low heat product. Sucrose was a crystelline

commercial grade produced by the Egyptian sugar and

Dist1llation Company. Corn oil was a commercial brana

"Coroli" produced by Cebag B-7-5wolle-Holland، Sorbitol used

in this study was a brand called sorbitol Neosorb Reguitte

p11 450. Palsgaard 5936 (emulsifier and stabilizer)

produced by palsgaard industrie A/S, Denmark, was used.

Vanilla and gelatin were obtained from the local Market.
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Loب calorie ice milk was made y ط using corn oi)

as a partial substitute of cw's milk fat. It vas prepared

as follow:

Treatment l (control)

rea tment 2

Treatment 3

Tzeatment 4

Treatment 5

Tج eatment 6

Treatment 7

Method of Manufacture±

28 cou's milk fat + l58 sucrase.

0.55 corn oil + 1.58 cow's milk

fat + 158 sucrose.

18 caRn oil + l8 cow's milk fat +

158 sucrose.

2٩ corn oil + l56 sucrose.

0.58 corn oil + l.58 cow's milk

fat + 13% £ucrose + 24 sorbitol.

+corn oil + 1% cow's milk fat1 و

139 sucrose + 2 .sorbitol ؟

28 corn oi1 + 138 sucrose + 2%

sorbitol.

The mix was sifted slowly to the standardized milk

at 45°c nder ى vigrous agitation to prevent lumping, and

the required amount of palsgaard {0.78) was added after

dissolving 1n warm water٠. The mix was pasteurized at

72°c ٤or 30 minutes, then cooled to 5°c and aged at that

temperature for 24 hours prior to freezing (6). After

ag1ng, a suitable amunt of uanilla vas added, then each

batch was frozen in an experimental ice cream freezing

machine {Kaprice-Cattabriga). . This freezer was auto-
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matically cantrolled to stop hipping when iee cream

reaches the right consistency. Ft was packed in CuPs

100 gm0., and hardened in a cablnet held at -25%C for

24 hours.

:ethods of Analysi4لا 
. 3)

a- Mix Properies: The mix was examined for ac±aity'' ',

specific gravity(4), weight per gallon (5  ة6)٠

viscosity using viscometer type BH; Na. 17663 vith

calibratea glass tube No. 690l6 ana freezinو point

according to the method recommended for milk by

the FAO Regional Dairy Development and Train1ng

Center for the Near Bast47).

Resultant ice m1lk: The resultant ice milk wasط- 

studied for specific

averrunl8),
)(,ravityو 

melting

weight per

resistanee(9)(,al1on(5,6و 
• ٤ 1٥)and organoleptic evaluation  :أ ه

·The organoleptic evaluation was garried out by regular

pAne] from the Faoa Science Department, Raculty of

Agriculture, Hinufiya University. Evaluation was carried

according t٥ Rothwe1(l0), ٤or flavour (50 points), body

and texture (40 points) and l0 points for melting quatitY.

- Statist1cal Analysis: The data were subiecte4 to

analysis of variance(lI).
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Results and Discussion

a- Mix Properties:

1- Acidity: Table {l) shows that the acidity. decreased

in treatments 2,3,4 ana 6 while it increased slightly

in treatnent 7. Analysis of various ±ndicatea that

there were no significant differences between

treatments.

2- Specific gravity and weight per gallon: They

decreased when the level of corn oil increased

(Table 1). ٩The differences between treatments

were significant.

3- Freezing point: As shown in table (l) the'freezing

point was slightly decreased when the level of

corn oi1 increased. The differences between

treatments were significantت٠ 

4- yiscoslty: It was very low in treatment l. Thi is

may be due to the presence of gelatin as a stabilizer

in this treatment, but 1n treatments 2 to 7,

Palsgaard waA sed as a stabiliaer emulsfier to

corn oil. Also wlEcosity decreased when the amount

o٤ corn oil 1ncreased (Table l). The a±fferences

between treatments were insignificant.

M- ResuLtant ice iLغ properties:

1- specific gravity and weight per gallon Table (2)

shows the effect of different percentages of corn
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oi1 on specific gravity, vei9ht per gallon and

overrun of lau calorie ice milk. From this table

it as ب clear that the specific gravity decreased

when the percentage of corn oil Increased. The

changes in specific gravity May be due to the

differences betueen cou's milk fat .and corn oil

in unsa turated fatty acida content : م

Beight per gallon was praportional to specific

grauity walue in all treatments٠ The differences

between treatments for specifie gravity and weight

per gallon were not si4nificant.ء جد «

2- overrun: Results given in table (2) indicAte that

٤he owerrun pereentage of 1ou calarie ice milk

decreased as the amount of corn o±l increased or

when the specific gravity decreased. ThE decrease

in the overrun mlght be due to the decreases 1n

the viscosity as the level of corn oil increased.

These results were in ،agreement wtth those of

Salam8 (214) who found that the overrun decreaseD
as معي ، the viscosity of the Mix decreased. Also these

results agreed with those of H٥٤;f]5) who ientioned

that whenthe specitic gravity of the Mix decreasad

the averrun percentage also decreased. Analysis

o٤ wariance indicated that there was significant

difference- between treatments,
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3- Melting resistance: At the first hour of exposure

t٥ 30%c, the low calorie ice nilk treatments had

a high resistance. While treatment l lost 7.398

of its weight after one hour, the corresponding

values were 12.58, 13.208, 16.5l8, 16.254, 21.15٤
and و٠ 3l.l08 for treatments 1 to 7respectively table

{3). This decrease in melting resistance may be

due to increases in viscosity. These results agreed

with those of Rofi et. a1.(l6) uho found that the

melting resistance of the resulting ice creamo

decreased hen ب the viscos4ty of the Mix increAsed.

During the next 30 minutes and the 1ast 30 minutes,

the 5ifferent 1ow calorie ice milk sAmples showed

the same previous trend which occured during the

first periad. Prom table (3) it could be concluded

that the highest resistance was obtained with

treatment 7 which contained 28 corn oil+ 136 sucrose

+ 28 sorbitol. The differences between treatments

٩

were s1gnificant.

4- 0rganoleptic evaluation: organoleptic properties

o٤ the resultant low calorie ice Milk as affected

by corn il ه are shown in 'Table (4). From this table

it was clear that using l8 corn oil vith 19 cdw's

milk fat produced lov calarie ice milk wlth similar

guality as compared with treatment ] (2& cow's

milk fat). Analysis of variance, showed that 'the

difference between treatments were significant.
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Jn conclusion nix ز contairing-1 5crn oil, 14 cow's

miIk fat and 158 sucrose or 18 corn oil, l6 cow's milk

fat, 13٧ sucrose and 2% sorbitol produced low calorie

ice milk with sinilar quality as treatment I which

contained 28 cow's milk fat and 158 sucrose (control).
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ABSTRACT

This study was canducted to study the effect of
using strawberry and apricot fruits as a partial
substitute for sucrose on some properties of the ice
mi±k mixes s ة well as the final product. These properties
were: acidity, specific gravity, weight per gallon,
freezing point, melting resistance, organoleptic
Properties and energy content. It was Found that acidity
o٤ the mixes increased while specific gravity, weight
per gallon and freez1ng point decreased when fruitG
were adde8. Also specific gravity and weight per gallon
of the final product decreaaed while overrun was slightly
increased. Also energy content was decreasEd. So using
strawberry or apricat fruits in making ice milk gave
a more acceptable and palatable product.

IrTRODUCTION

The ice milk is one o£ the chief markets for fresh,

frozen and canneD fruits. Rabricius (l) carried a great

deal of experinents on the use of strawberries for ice

cream manufacture. His experiments proved that cold-

packed strawberries were superior ta canned berries

and that both gave products that were superior to those
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packed usinو strawberry extracts for flavourin9. Bray

(2) found that the use of tropical frult in the processing

of ice cream improved its nutritive value. In the present

study sttawberry and apricot fruits were used as a pariial

subst' tution for sugar (sucrose) and as flavouring agent

in ice milk. These fruits were added in juiEe form before

whipping.

Material and Methods

Ingredients are the same as in part one of this

series (3). In addition low calorie fruits, strawberry

or apricots were used. There fruits were purchased from

the lacal market.

Methods:

Preparation of fruit juice: Stravberry or apricot

was washed, cut into small pieces and homogenized very

well in a food processinو machine (Blender). The fruit

juice was heated separately in a water bath at 80%C

fo٤ 15 .minutes. Total solid was determined by using

Abbe Refractometer to calculate the amount o٤ fruit

juice hlch ض substitutes the amount af sugars.

Preparation of low calorie ice milk: Low calorie

ice Milk was prepared as follow:
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- ·Treatment no. 1 (control). contained l5% sucrose and

suitable amount o£ wanilla.

- ٤eatment na. 2 contained 13.58 6ucrose + l.5%

strauberry solids {30 gm strawberry juice).

RAch batch welghted approximatly (1 Kg) cons4sted

o٤ 830 gm standardiaed milk 33.2 gm skim milk powder,

116.532 gm sucrose, l2.959ب strawberry sl1a [258.96

gm strawberry Juice] and 6,95 gm gelatine.

Treatment no. 3 contained 1l.58 sucrose, 28 sorbitol

and 1.54 Etrawberry solids {30 gm strawberry juice).

Each batch we1ghted approximatly (l Rg) consisted

m milk poderذ٠ gm standardized milk, 33.2 gm sk830ه٤ 

99.268 gm sucrose, 17.26 gm sorbltol, 12.95 g» stravberry

solid (258.96 gm strawberry juice) and 6.95 gm gelatine.

 tB؟ropم
Treatment no. '1 (control) cantained 15& sucrose +

suitable amount of wanilla.

ent no. 2 contAined 138 sucrase + 28 apricotه Treat؟ -
 م

eolids [25 natural و apricot juice].

Baeh batch weighted approximAtly (l Kg) consisted

o٤ 830 g Etandardized milk, 33.2 gm skim milk pouder,

112.22 gm sucrose, 17.26 gm apricot solid. (215.8 gm

apricot juice) and.6.95 gm gelatine-

٤« -
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- Treatment no. 3 contained ll8 sucrose, 2% sorbitol

28 apricot solids [25 gm natural apricot juice].

Each batch weighted approximatly {1 Kg) consisted

of 830 gm standardized milk, 33.2 gm, skim milk powder,

94.95 gm sucrose, 17.26 gm sorbitol, 17.26 gm apricot

solid {215.8 gm apricot juice) and 6.95 gm gelatine.

a- Hix properties: The following properties w ereي

determined: acidity (4), specific gravity (5), weight

per gallon (6,7), ±scosity and freezing point (8).

b- ResultAnt ice milk properties= The resultant 1ow

calorie ice milk was studied for specific gravity

(5), weight per gallon (6), overrun {9), melting

resistance (l0), organoleptic scoring {1l) and energY

content {7,l2).

The data were subjected to analysis of variance (l35.

' Results and Discussion

Group A±(Strawberry lo¥ calorie ice Milk):

a- ±ixProPeEties:

1- Acidity: Table (1) shows the effect of strawbe±ry

and sorbitol on the acidity, specific gravity, weight

per gallon and freeaing point of low calorie ice milk

mixes. There was a considerable increase in the acidity
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bf treatments 2 and 3 than treatment l (control). This

increase might be due to the acid nature of strawberry.

Analysis of variance showed that the differences between

treatments l,2 and 3 were significant. 0n the ather

hand the differences between treatments 2 and 3 were

not significant.

2- Specific gravity and weight per gallon: It is

notced that the Epecific gravity decreased in the

prescence of strawbetry (Table l). This؟ decrease is

due to the prescence of fructose in strawberry with

a 1ow molecular weight = l80, while the molecular weight

of sucrose = 342. So the prescence of fructose in

treatments 2 and fructose vith sorbitol (low molecular

we1ght) in treatment 3, are the cause of decreasing

the specific gravity in bath treatmente than treatment

1 (7,1٩). Weight per gallon of the mlxes were closely

related to the specific gravity of the carreaponding
 ثا ،

.mniXes ت#٣ Analysis of variance indicated that there was
٥

a s1gnlfitant difference between treatments.

3- Freezing point: The freezing point decreased

in .treatments 2 and 3 Table (l) and this might be due

to the prescence of fructose 1n strawberry and sorbitol,

a low molecular weight sugars (7,14). Analysis of variance

showed that the differences between treatmnts were

significant.
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Talle ( : إ ر Effect of using low encrgy fnit [ Strowtemy ] and sarbiuol on ١he
acidiy, sfccicgrviy, wcight per g:llon and freezing point of low

caloric ice mlk mixes.

TrealmenL6 Suawtrcrry snlis Swcta5ع nrbi [ ما Aciliy Specife Weigh1 pEer Trezing
r٧iyع 

 م

N٥. $ و » ؟ galluntKg) pin١ C

Coul ( ( ا I5 ٥.19 1.1263 4.2 215

(2) 1 ق، 13.5 0.53 1،08٩4 4.11 .3.01

(3) 1.5 ١١.5 2 0.58 ٤٢a4.02 .ا٦ ·3.١٥

Table (2); Tffeet uf nUding stawbcmy frtit un thc speife ٢raviry, weight pr
gلa lun MnU owern of' low calUrie Ice milk.

 أ.

TreatnenL Strawlxcrry solius 3ucroعs Sctlitol S٨efe ١٧٤'pht per gllon 0wemuu

No. % ٩ % grviwy (H ٤ ر %

Conuol (V) 15 0.755٠ 2.86 59.58

(2) 15 13.5 0.7535 2.85 59.72
(5) ١.5 11.5 2 0.6641 25١ 63.08

،
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b- Resultant strawberry 1ow calorie ice milk properties=

1- Specific gravity and weight per gallon. Table

{2) showed that the spec1fic gravity- for treatment,

1 was 0.7554 then decreased from 0.7535 to 0.6641 for

treatments 2 and 3 respectively. Weiqht per gallon was

proportional to the specific gravity in all treatments.

Analysis of variance .showed that the di£ferences betveen

treatments were significant.

2- overrun: Results g1ven 1n Table (2) indicated

that the overrun value was sl1ghtly increased in

treatments 2 and 3 than treatment • This increAse might

be due to the decrease in the specific graity and these

results are in agreement with those of Hofi et al (l5),

who found that the overruN percentage increased when

the specific gravity decreased. ' Analya1s af variance

was not signiflcant.

3- Meltinو resistance: Table ٢3) 1ndicated that

the lowest reaistance was obtained with treatment 1

which contained l58 sucrose. Differences nذ meltlng

property are mainly due to the differences in the freeazlnو 

point of the mixes. These results are 1n agreeMent with

those of Hofi (l6). There were no significant ifferences

betueen treatments.
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·[:lt {]) ٠!٠٢}٤١٢٤٤١ :0h !liwy ء s11wlwny ١nit ١«١١١0 iIing rrsisl:rce wf lwv

،:larie irc wwilk.

 ، ود، د،ي لا د

·٢reutIIciIs 5617:١٧1١C1٢٧ &9hils 0urFns50 ؟nlwitwl
٠;pctcnt af١er١ %ء٢

 لاد«دي»٠٠ و،،،»،،،،،«،

Na. ٨٨ ؟ ٢, 1is١ 6) Nw٦١t١ I:١s1 70١

itcs iItlEs ittIcs

 بهيه د٠ د ،

15 ة:(tru١ )ا}أ 8.23 24.67 6t.IM)

(2) ١.5 ١3.5 23٦7٦ ·K.0)1 26.20

(3٦١ ١.5 ١١٠5 2· 2..٦9 ،٤.3.٠15 201.46

T:Ule ( : ز:4 Eiteer of aل i Lwvteny ي د fruit on the crganulepnic proreTies of 1owv cloris iee miLk.

TreaIments Saa w berryي SucrDs SarbiuoI Fla vOur D y لت textre مد MfleDng quدliry Total scor
Na soli 6 ذ 6؟ ٩ (50 poinus) (oir1s40 ع) (i0 poinKs) (0 poinu)

Conaol (I) ١5 36.7 36.5 8.5 $1.7
() 1.5 13.5 15.1 34.3 8.3 78.3
(3) 1 ذ. 115 35.3 و 35.0 8.3 78.7
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t 4- 0rganoleptic properties: Table (4) showed that

the score averages for flavoir vere slightly decreAsed

as the strawberry was added. Also there was a decrease

in body and texture when adding strawberry and this

decrease might be due to increase in acidity percent.

when acidity percentage increases in the mi2, the ice

crystal size increases, thus produces a coarse texture

(7)٠ Also this table shoved that the melting guality

was decreased in treatment l and this might be due to

the effet o٤ fructose on the freezing point of the

mixes. Analysis o٤ variance for total scare points

indicated that the effeet of strawberry, aucrose and

sorbitol was not signlficant.

5- Energy content: It was noticed that table {5),

the reduetion af ener9y walue was 37.37٤ for treatment

1 when campared ith ب the standard treatment which

contained 15% sucrose, 12.58 £at, Jl.58 milk solia non

fat, and 0.3? gelAtin (7), and the redution of energy

was 39.74 for treatments 2 and 3 when also compared

,ith the standard treatment which contained 154 suEroseب 

(,fat, 134 milk solid non fat amd 0.86 gelatin 3 و17}

Group A (Apricot lo calorie ice =(i1kه

a- 4ixمroPerties:

Acidity, specific gravity، eight ب per gallon and
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Table (.5): Effcct of using low cncrgy fruit [suawbcmry ] nu the energy content
of low caloric icc milk, ( Kilo Joule / 100 gm).

Trea4n1cn1٤ Smawbcry solids Sucios Sorbito) Kilo Juule Rcduclion of

No. 4 % % /I0 gm encrgy %
than the
tandarD

Standard
 ك

trcatmvnt 15 870.44

Tmameen (l) 15 545.20 37.37

(2) 1.5 13.5 524.85 39.7

373 (3) 1.5 1١.5 2 524.85 39٠7

Tablc (:6) : IzfFEct uf wsing 4owv c01Ergy fnit [ =pricot } m Ilr neitlity, S١reific gavity, weiglt
prr gallnn aal freezing pitt tf low clnrie ke mik rnixes,

Treatments hprcot slids ucnre ؟ Sorbitl hciliy Sreifie Wciglnt prr Frecrig pint
No. n 4, %, ٢٢, (nllnn (Kgم ravityع ع 

Conumol (1) ١5 0,١7 1.1301 4.2R -2.14
(2) 2 13 ٨.٦6 1.1226 4.52 -3.16
03) 2 1١ 2 0.96 1.0R0 4.089 .3.٢8
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r[allonنw[١:}Ifet ot :uin? apricot fTit an tle sp1eeif7[!rviy, wei2:لا"١١١٤(٠٦):١: 
:١n @verun f lcw €:lurie i'ewrk.

 سدلا،

"Trc:tncaIs ٨ricot sutius Souerusc Surا itel Spcific Icil» pr. Ovcmn  وب

N. ,% ؟ %, Fr٦٧ily £:0llon (KK)  لان٢

 «د ددو
Contol tI) 0.7121 ا5 2.70 65.23

(2) 2 1٨ 0.646١ 2.45
66.37
(3) 2 1١ 2 0).44٠$ 2.44
68.19

pricot fruit o tle nneli resistace of iow calorie١ ةf atddingfrecr:lwle (  :لا'8١:٢
icc mik.

"Tealmrents Apritet clids؟ Sucrose Surloitol perent aftEr3م!٩ 

No. ٤ % %  »،«،،د س««د»، د»«««،،

٢irs1 «a01 Next 30  إsما30

ninues mninuLes minutcs

Conuol (1) 15 7.25 32.80 59.00
c2) 2 25.٦9 ا3٦ 42.43 25.33 -

١
(3) 2 ١١ 2 30.12 44.30 ١6.82

١ ر

٢ و

١

١ وف

'tal(l0) ; Analysi5 cf v:1iane fir wuclting rcsist:InetIf apricnt lowv calaic iue
،ilk.
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Table ( 9.): Tffect of auing aprica! fnit on tl organtleptic Tvrapcrics ٥f lov

cmlonic ice milk,

 ة

Tremcnts 8pricot 5ucrose Snrbitol ٢-lavour Dly ad tc٢١e MelIig quality To al ا core ؟
Na., solidJs % % ٩ (oints50 م) (٠RL puils) (١0 piIs) (10 puins)

Canrol (1) 15- 41.8 36.0 8.3 - 85.3
(2) 2 13 4١.7 32.2 6.8 . 80.6
(3) 2 2 لا١ 40.2 33.2 7.5 80,٨

Table 43!9) : EfTect of using low cncrgy fruit ( 8nricot ) en thc cncrgy cantcnt uf
low caloric ice milk ( Kile Jaule / 1T) .(mn ع

Trcalmcnls Aprieo1 Solids Stcrsc Sorhitol 'Kitojotle Rcdretiton of encrgy
No. «6 ، «6 ٤0١٢١١" م٤٨a ن an

.naar3هtة 
S ardcrd ا
urcuLmmeen4 15 870.44

Trcaument (1) 15 545.20 37.37
(2) 2 13 521.75 4٥٠0
(3) 2 1١ 2 .52175 40.٥
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freezing point had the same results as that obtained

in case of using strawberry (Table 6).

b- Resultant apricot Lowcalorie ice nilkproperties:

The results obtained in case of using apricot in paking

low calorie ice milk are the same as in case of using

strawberry {Table 7,8, 9, 10).

It was concluded that low calorie ice milk could

be made successfuly wlth strawberzy or apricot and sucorse

o٤ strawberry or apricot with sucrose and sorbitol wlthout

any significant d±fferences than 1ow calorie ice milk

w±th 158 sucrose.
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Abstrect

Tha eferts of feeding Chlorphyll and Green S on carbohydrate, lipid and :"٠
protein metabolism ware studiad. Body walgh gain, Iiver weight and Iier "٠
glycogsn were significanTIy decmassd, but btod glucs was markedy
elevated as compared to cantrols. Total lipids, total cholesterol, phdsphollplds
and triacylglycerols were slightHy decreasd. Green S feading resulted in

- significant decmease of tolal lipids as cmpared to contmols and to rats fed-­
Chlorophyll.

Aminotansaminases were slightly stimulated, whils 1actate
dehydrogenasa was markedHy inhibited on fesding food colourants. Senum
total prdteins and gamma-globulin were significantHy ,levated ه wtile albumin,
alpha1-, alpha2- and beta-globulins shqwed sligtt variations as compared to
contmols.

Our histologicAl resuts were mainly found with rats receiving Green S.
The infammatory faci seen in the hepatic parenchyma shded higher
incidence in mats fed with tha synthetic dye, wtich migHt ba due to the toxie
efect o٢ Grean S.

Mntroduetion

The relative safaty of a colouring material in food may be judged by the
satistfactory outcome of approved experimental investigation. Artifeial food
colourants are used in great amounts. Several Scientists and consumer
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organizations have raised the question as to , whefher artificial colourants
should be allowed at all (Henry, 1980). Some investigators examined
synthetic as well as natural colourants on certain biachemical items ( Kiso et
a1983ا., ard Levitan et. al., 1984).

Chlorophyll is mainly present in the chloroplasts of higher plants. Two
foms of chlorophyls {a, b) are usually found in a ratio of 3:1 . Some Df
synthetic dyes have been used as food colourants, but some of theso
p0ssessed potential hazard to humman health. Green S (waol Green BS, C!
(1971) No. 44090; EECE. 142) is a water-soluble dye used widely by the food
industry. It is the monosodium salt 0f 4, 4-bis ( dimethyamino)­
dipherylmethyene -2- faphthol -3,6-disulphonic aeid. Follawing the oral
administratian of the colourant at a dose level befween 250 and 400 mgfkg to
mats, Showed that approximately 30% of the dye was recovered in the feces
and up to 0.34% in the urine. No evidence for metabolism of the dye in these
species (Philips et. al.,, 1880).

The present study aimed at the investigation of the biological effects in
male albino rats administered dlet mixed with chloraphyl as a natural green
pigment and Green S as a synthetic green coloumant to evaluate their efTecs
cn carbohydrate, pmoteln and lipids. Also liver function test was perfomed by
detemination of senm aspartate transaminase, alanine tiansaminase and
lactale dehydrgenase activities. Moreover. histological studies were
perfomed on tiver samples for nomals and rats which were fed by artifitial dye
as welf as mats ted by natural pigments.

M terialم an Methods

Eighteen male albino ras, weighing 90 - 150 g, maised indiwdualiy in a
well aerated cages, under hygienic conditions for 60 days. The rats weme fed
balanced dief as described by EkShobaky and Saleh ( 1985). They were
diwided into three groups ( each of six rats). The frst was kept as contmls (
fed coloumant free diet) The second and third gmups ted their diets
supplemented with one gram of chlomphyll and of Green s pigmentl kg diet,
respectiveky. Affer 60 days and ovemight fast, rats were sacrfed, bloGd
samples were collected, Sera were separated and livers were dissected ou

Total proteins and their electmophorelic separated fiaclions were
detemined as described by lbmahim ( 19T0). Senm glucose and liver
glycagen were detemined as described by Tnrder ( 1969), and Camol et. al.,
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{1955). Liver fnction test was investigated by estimating senum aspartate
transaminase, alanine transaminase and lactafe dehydrgenase activities
using Biochemicat Kils ( Boehnnger Mannheim Gmbh, W. Gemany ). Total
lipids, total cholesteri and phaspholipids were detemined as described by
Knight el. al., { 1972), Watson ( 1960) and Connety at. a1961)ا., ). SeNm
riacylgbycerols wera detemined by the colorimetNic method using Laboratoryا 
Kils from Wfener Lab. (2000 - Rosanio - Argentina ). Sludent's t - test was
used ta analyse the sigrifcance of experimental rat serIm constiuents
compared to the mean contml levels (Amitage, 1974). 1n all analyses a
prbability level af less than 5% was considered statistically significant. From
each group of experirental rats, liver specimans were taken and fixed in
fomnol saline 10% forhistological study as descrbed by Drry and Wallington
(197.

Results and Miscussion

Green S consists o three linked aryl ( usually phenyا ) moieties with a
central carton atom. They all contain sulphonic acid grups which rander them
highHy watersolubla and their la pKa values are held to be responsible tor a
charactenistic lo degree of absarption fram gastrointestinal tract (Drak8,1975)
No data are availabl on the metabalic fate of triphenytmethans dya in man.,
However, the prncipal factors govaming absorption of dyes in both man and
animals are the degmee of ionization of dyes in the gut, lumn, the extenf and
natur ot 4egradation effect by gut fara, Furthemore, the pH of tha various
regions of the namal human gut is substantialy similar to that of tha mat
( Crampton, 1970) and it would be measonable, therefore to expect that the
biological {ate ot the dyes would be simitar in man and the species
investigated.

Phillips et. al.,( 1980 ) reported that, 14-C-labeled Green S was not
absorbed wten orally given to rat or guinea-pig at a dose level of 30 g»رمل to
10 mgfkg and is not metabolised in the gastmintestinal trect of these speeias.
They found also that prolonged feeding of higher dose levals have no
significant eftect. Therefore, the lack ot absorption and metabolism of Green S
tolloing ingestion in the rat, mouss and guinaa-pig may account for the vary
toبw order ot topcity.

Bady weight gain, liver weight and liver glycogen were markedly
decreased wlhile blood glucose was markedly increased as compared to
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controls, on administration of either Chkarophyl orG3rean S( Table1). Ther
are slight vaniations befween these items for rats fed chlorophyll and Green S
p> 0.05). Als0, there wens a slight decrease of total choleslerol,
phospholipids and tNiacylglycerols. Total lipids were significartHy decreased tor
the Green S grup as compared to controls {Table 2). Green S is an effective
hypolipidemie ccmpound than chlorophyr ( P < 0.05).El-Desoky (1993)
reported that the natural pigments, Chlorohyit and Curcumen have powerful
hypccholesterolemie and hypolipidemic effecLs. The hypocholestemlemic
activity may be due to stimulatlon of lipolysis. He reported also slimulation of
transaminases bypigment induction. These finding led fo suggesfion that cell
metabolism was tumed ta glucose synthesis and decrease of glycogen. This is
in accorance with our experiienاAl results ( Table 1).

Lactate dehydrgenasa was significanty inhibited on administratlon the
،Batural or synthetic pigments (F < 0.D5). Feeding diets containing
Chlorophytl ar curEumen resukted in marked decrease of LDH activity ( EH­
Desaky, 1993). AST and #LT activities in both plasma and liverhomogenate
were stimulated by Chlorophylland Green S ( Abdel Rahim et. al,, 4987)
Hiowever, ALT is increased in iiverdamage, WWNile AST and qccasionaly ALT
actiiities are increased in progressive muscular dystrophy. The significant
inhibition of LDH on pigment feeding may be a resutt of unfavourable condition
cf liver, which cannot synthesize it. LIIH Is inhibited by reagents that react with
tHiol gmoups, Bomate and oxalate inhibt it by competig wiith lactate far binding
site on the enzye. Excass pynuvate and 1actate inhibit enzyme activity (Tiet,
1987 ). The lactae and pyrvate contents in difTerent organs were dependent
on the rate of glycolysis, pynIvate kinase and lactate dehydrogenass
activities.

Clode et. al., ( 1887) reported lc values of LDH activity, which do not
indicate any biological damage. They considered that most of the differences
from control encountered In their study do not represent any toxic efects on
administration of Green S .There were a slight transitory anaemia , mild
histologioal changes of the thymoid gland and slight nephmo-histolagical
changes. Aلl of thase were confined to the highest dose level and on this
basis, they concluded that the Green S dose up to 500 mgfkg/day without toxic
effecs.

Administration of Chlorophyll or Green S resuhted ia significant increase of
senm total proteins and gamma-globulin, but resulted in slight variations of
albumin, alpha1-, alpha2- and beta-globulins as camnpared to cantrols (Table 4).
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Feeding with Green S has variable slight effect on senum proteins fractions as
compared to the effect of Chlorophyil feeding. The increase of alphaglobulins
is a noteworthy feature of acuo febrle diseases, which resulted in increased
tssua mucopolysaccherides breakdow or their excessive fomation. The
mared hypergammaglobulinemia is due to antibodies fomation and{ or due
to regeneralion of reticuloendothelial system to synthesize globulins.

Abdel-Rzhim et. al.,, ( 1987 ) repored that colaurants might regulate
plasma proteins and liver soluble faction by stimulating prtein biasynthesis to
produce specific enzmes to protect fhese conditions { for detoxication) of
natural and synthetic pigments. This increase is still in the namal range. But
this annotث be as a pomission for continuous consumption of such
compounds especialiy the synthetic one. lbrahim et. al., ( 1988) reported an
increase of T3 and T4 homones excrelions. The elevation of senm proteins
as a resul of Green S and Chlorophyll induction may be due to increase of
DNA and RNA that stlmulate protein biosynthesis.

Histologieal studies showed thai parenchyma of control lier and liver of
rats fed diet supplemented wiih Chorophyl consisted of radiating cords of
hepatocytes.The hepatocyfes appeared pohytedral in shape wiith acidophilic
cytoplasm.The nuclei were mounded and centraly located.The blood sinusoids
appeared as namow spaces between the hepatic cords (Fig.1).Wlliams (1959)
reported that the Infomation ideally needed about food colourants,includes
Hnowledge of fts toxicity, absorption, meاabolism, excretion and accumulation.
Our histological results were mainly found wtth rats receiving GreenS. The
infammatary foci seen in the hepatic parenchyma showed a higher incidence
in ats fed with synthetic dye . These might be due to the toxic effect of this dye
on hepatocyes { Fig. 2, 3, 4). This is in accordance wih resuls of Moorouse
et. al., ( 1987 ), but they. did nat consider thess changes to be of any
toxicological signifcance.
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Table t: Enedt oT cloraphy and Green S Admkrstation on body welgtt @al, Lher
»

Welght, Blood Gkcose and Lver GHycogen

body welght gain ler weigh
(٥)(٥)

bood glucose
(mg/ dا )

Biver giycogen
(g%)

meAn ±SE. 192.54 11.05 5.33 ±0.6 94.77 ٤0.89 5.09  ن0.16+

mean 4SE.
g <

149.8 + 12.14
 sهه

7.66±0.58
٥.05٠

115.644 3.06
0.05

321 ٤07
0.05

mean 3SE.
 م<

p-  ج

163.6 ± 9.09
0.05
N.S.

7224٤0.84
٥.٥5
N.s.

146.29 +  د4.23

٥.05
N.S.

3.00 ±0.٥5
0.٥5
N.S.

.tan 0.g5 B'comlderod alrdNcamt on eamparfon to corttrohهه ues kل wa.م م 
waMes keas twan 0.95 b consldered slgritcart on comparkson beteensytetcم: م 

ard natal colousamt
NS. :mtslgbncant
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rable 2' ERect of chlorophyd amd Green s Adm!rstraton on total Wpids, totalن 
chwolesterol, Pospholpk and Ttiacygtycerols (mg!d).

total tiplds fotal choleaterol phosphoBpld tiacygtycerols

mean 3SE. 432.9 +25.64 105.7 +8.13 132.0 + 10.8 51.0 +5.1

meAnSE. 764.8+39.9
p< N.S.

104.٥ +0.41
N.s.

115.3 + 10.2
N.s.

44.8 +2.57
NS.

mean 4SE. 657.0 + 26.21
 <م0.05

p+< 0.05

92.0 +5.48
N.$.
M.s.

114.1 +10.٥
N.5.
M.S.

44.0 +2.02
N.S.
M.s.

.P vahes leds Tan 0.05 is conslered slgrfcant o comparison to cortohs:م 
p :p walues tass tan 0.05 H comldered sigvifcamt on comparison between sytetc
and natنral colouant
N.s. : mot s gdtcamtت

-54}-



١١

٢
 ؟

Womens Coll. Ann. Re7.
vol 17 (1992).

Table 3' Efect of chlorophy ard Green S Admlrbtraton on Senum AST , ALT'and
Lactate detdrogenae Artwies { (! ا

AST ALT LDH

maan ±SE. 43.42 ±0.87 16,13 + 1.92، 383.3 ± 3.58

mean yكS E.
p <

45.3 ±2.42
N.s.

17.92 +2.30،

N.5s.

2742+3.01،

0.05

mean 4SE.
p <

 ر٠

45.45± 1.81
N.s.
N.S.

18.8 ±3.35
N.S.
N.S.

269.6± 10.8
0.,05
N.S.

.P walues keasa tan 0,05 H corldered dgrncnt on comparkson to conioh•.م 
fcmt on compar#on befween sytetcلا p vahue less tan 0.05 b corsidered slg•م- 

ard ratmدl colouramt
N.S. :mt slgaamt
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TAble 4 : Efect of chlorophyl and Green s Administation on Serm Protein Fractions
 و(4d )ا

TP. Ab. aر٥ a29 ١٥ 6-g

man 4SE 72±0.16 4.64±00 058±005 057 4±0.03 054005 09±0.07

meean ±SE. 7.734023
0Gم> 

4.5±0.14
N.s.

0.64±0a
N.S.

04±00
٩.5.

0.67 ±00
N.S.

12£0.10
0 د

.m ±SEه 7824011
 م0٥٠
N.S.p  ء

4.m8±014 0.2 ج0.11 0.74 40.G 0.45±0.13 1340.1٥
N.5. N5. N.5. N.5. 0G
M.5. M5. 06 M.$. ٩.s.

T.p : tota1 protems , Aلb : abum, a1:ahpha1 -gob,¢2-g :akpha2-
,g obت 6-g:beta -glob,6د :gamma obnا
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Fig. 1: Nomal contol Iiver. H & E stain, Mlc. Mag.X100

 ر
 ا

٢
 ة
٣

544-

F-ig. 2: iiver df rets fed Green S, shoing degenerated hepafocytes
in some areas. Steaks of mononucear cellular imfltraton were

ewident ( amo ). Mic. Mag. X400



Waen's Coll. Ann. Rev.
vo1 17 (1992).

Fig. 3: Liver af rats fed Green S, shoing fca! degenerated
hepatocytes wer apparemtt Moderate cellular reaction was evident

( arou). Mic. Mag. X 400

١
٦

١

:4

١

٢

٦
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Fig. 4: Liver d rats fed Green S, shoing focal aggregatons of
cellular reactions pressing te sUmounding hepatocytes Gausing

some degenerative changes ( arow ). Mic. Mag. X400
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Green S  ل و بالكلوريإ التلية تثير عن بيولوجية مقارنة
 الهضام الفئران في

 ، خليف السيد تهاني ، صديق فهمى ،محمد
 الفتاح عبد هناء و حسن محمد

Green ل و الكلوروفيل مادتى تغنية دراسة تم Sو للكربوهيدرات الغذائى لتمثيل على 
 لهد جليكوجين مسترى كتلك ر أمدهأ و الفئران أرزان أظهرت اللبيدات، و البروتينات
 و الكلية الدهون مستويات إضت الدم. جلوكوز مستوى إرتغع بيتما راضعا تفاضا

 بمادة التغنية لت طفيفا. تخفضا جليسيرول ليل ثثى ر افسفوليييدات و الكوليسترول
Green Sالتى ر الضابطة بالقران بمقارنتهم بوضوح الكلية لدمرن مستوى إتخاض إلى 

 التقية ألت كما لمجموعة.الأمين التعلة الإنزيمات قشطة لإدادت الكلوروفيل. على تغنت
 الجاما و الكلية البروتينات مستوى زلا يييدررجعنيز. لهات بزيم تشط إعفة إلى بالملونات

 طيفة تغيرات جلوبيوليئات البيتا الألقاء الألبيومن، مستويات لظهرت بينما بوضوح جلوييولينات
 مختلقة.

، Green S  ملون غلى تغتت التى القتران كبد فى لهيستوليية التغيرات صلبت
 يرجع الذى و الصناعية لصبغة عطى تغتت التى القفران كبد تسهة فى ملتهبة يور ظهرت
 لسلم. لتثيرها

-5٩٤-
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Synthesis ard Sue Reacttons

T.٦1. AbdeI- Rahman ,

 سد- ولمج
FaruIty of SpecIftc EducatIon, Abbassla, Cairo، Egypt  م ة في' ه

2-(2-p-Anisaylwinyl)-4H-3,1-ben±oraztn-4-one  د«٥)

easily condensed w tthن o-toluidtne dnd/or p-phenylene-
diamine afforing the formation ٥f the correspording
quinazolone daritattwes (IIa and b),

Reaction ٥f quknazolones la an b with Br 2 د
amnies, aromattc aldehرdes, /yrazines, urea
ard thourea Ius been vestigated.

2-2-Aroylwiny!)- E:-3,1-benzoaznn-4-we با hهs been prepa,2أأرع، 

f anthanilic acidه olutuon:ل y the interaction betveen ethEriaه 

aز the productإم ith acryloyl chloride {alloued by cycluzarionب 

boiling with acetic anhydrude.

ln the present invetigazion, we uld ه like t٥ repcrt

on the ythesis د ot number م ٥f new 2,3disastituted-inazolone

for the object f ه their pharmnacologicl evalذu R1)بت ,%)

Dhs condensation ot 2-{2-p-anixoylvinyl)-4H-3لي benzoxazin-4r
،

١
 إ

(I)٠ with p-toluudine and/or p-phynelene - . 56iamins'،5ة ftorded the
tormation ٥t 2-(2-p-an١soylvinyl)-3--talyl)-4JH)-inazolinore {la) and

 اد«

2-2--anusoylvinyl)-3-{4-aminophenyl)-4(3H)-guinazolinone (IIb) rerpectiveiy
 لا
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(2)

٢ ٧بم.٤، ءيتي
R'

­k-وس، س} وهي 

,

 و
١

 ر
٢
}
)
}
،

()

R R'

a٠ CH H ي

H ,ه ٨H,

mhe brominatian of Ila in chloraorm afforded the corres­

ponding dibromide derivatLve Ill.

-٠  ,إ:"ةت٤٦
(II)

-548-
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 و ع

ReFling of the dibromide III with alcohuls ,name!y و methyl

andor etyl alcohol afforded the formation of the corresponding

G-bromo-p-methoxy or ethoxy derivatves a ا٧ and b respeciw{ آ}]ج

a,R = CH
(١٧)

5, R = Gر H  و

».­
-٠

 او٥

 و·'

١ ة
 -{ب

 ?نم
 »اي'

 ذ.:: يه
 "ي

 م#--

٣٥
·٣
#

:٤

٠

 يا

 ز

 م

٩

٨
 ج/•١

1
4

{

٠ ءت  :بييةة -يا
O th hand the reaction norpholine nd/or ج .iperidine م re

acts with the dibromide IHl gave the corresponding ­pdi بة

morpholino and ،G-$-dipiperidino derivatives ٧a aud b, resp=ctFvely.

-١. -OCH٢g-c- بله ;ج:

 ث
(٧)

٩

 .ج.
 يي ه

 ،ء."

 :.ثج،
 ن٣

 ، ي-ة

 م""::٥٠
٩2
+0٤ ة

-"٥y
٥٠٩٠٩ : ١٣٠ م<5 «

٩ «0

 م

١

١

a,» =O b, X = CH,
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(٧)

Condensatton of 2-2-p-anisoylvinyl}-3-(4-amninopleny))-4 {3HI)-
«

uinazolinone (Ilb) with aromatic aldehydes namely benzaldehyde,

anisaldehyde andor p-chlorobenzaldehyde afforded the fomation ١ of

the corresponding azomethines derivatives VLa-c respectively.

"،}»Cه..,٠" 
{٧١)

٨r = Cوع a} ٨r = CHOCHو p)«ف ) and Ar = CHCIp) (o

8s a poin± of interest lla an b condenGed easily with

hydrazine hydrate and/or phenylhdrazine in boiling ethal affording

the fommation of thee pazolinyl guinazlinae derivatives Ya-d,
respectivelyم 

١  ±يم
p3-إ 

(٧١٥

R"R'R

H- ·٤١--CHم و. 

-550 -
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(5)

HCH,b واج"

H٨١,Hc

C,8 وHHd

The synthesis of axo- and thiaxo-pyrimidino derivatives

VIIla-d tspectively was investigated.

1
١

 قد

١

 مزجه
«٧١I)

xR'R

o٢·C3 ,ة

s٢cا و, 

o• NHH٢٠
 و2

s8H,Hه, 

-551-
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EXPERIMENTAL

The inrared absorption spectra were determined with

a Unicam SP 1200 Spectrophotometer using KBr wafer technique

and listed with other physical data in Table I.

THe fMR spectra were obtanied using Varian Model A-90

spectrophotometer and listed in Table 2.

All melting points are not. correcled.

Reacvian of 2-2-anisoylvinyl)-H-3,l-benzمraتin-مore (h) wih o-toluidine.

Fomation fه la :-

A rixture of 2(2-p-anisoylvinyl-4H-3,1-benzaxazin-ا one (I)ء ، 

(0.01 mole), o-toluidine (0.01 mole) and arhydrous 2nCl ( و}0.5 ع

was heatجd in an oil bath at 150-L60%C ٤or 4 hrs. The solid

product as ؟ cooled, washEed with diل ute H! (5%) £iitered aff avd

crystallized from ethanol to give the crresponding quinozolinone

derivative a لا as yellov. crystals melted at 137-80C. Yield 75%.

Reactja of [L with ،pptenylere . dثnimع Fcrmaticn o .B ا

mixture of 2-2-p-aisoylviny1)-4H-3,1-benzoxazin--on1)ي( غ 

-- (٥.٥1' mole) , and p-phenylene dlamine (o.0l molوe 'l.08 g) was.

heated o a direct flame far t0 minutes. mhe reggtion product

The.cooled and triturated with ethanol and filtered ofو٤ aيب 

crude slid product ths obtained as و recrystallized from ethamol

t ٥ive ع IB as yellow crystals melte at 2050C. Yield 60 9.

-552-
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Dromination of ll a Formationم oF the dibromide LF:-

١
١
 ا

To a cold solution of Ila {0.0l mole) in chloroform was

added gradually a chloroform solution ot bromine (0.0l mole)

and the reacUion mixture was sTirred for 1 hr. The solvent

 لا
٦
 م

was evapor ated and the separated solid was collected and re­

crystallized from benzene / ethanol miture {5:1) to give the

corresponding dibromide' derivative llI as colourless crystals melted

 ي "ج جgG جjp{ ع4و, سدبتهب- سم مم. -صدحه م- ه مصحةدسه سدم -حمد<

ReacUon of l لا wfth alcahols. Formatio ٥f IYa and b :-

٨ miture of Il (1 g) and methyl or ethyl alcohol (50 ml)

hr. The solution concenTrated to half isيw as refhued 4or

volume, cooled and the obtained solid 'products ere crystallized

from the appropriate solvent to give the corresponding .6-broo-[٠

methaxy or thoxy ع derivatives 1Va ahd b, respectively.

ReacLiu of Dl with norphnli .na piperidimeن Fommadian  له

٣a nد b:-

A mxture ٥f Nl (] g), morphline ndة 1 or piperidine (2 ml)

an25{د ml) benzene as heated under reflu 'for 2hrs., titered

hile hot and concenter ated. TH solid product obtaird wasن 

crystalized from the appropriate solvent t .giwe. the corr±sponding

dimorholina or dipiperidino derivatives ٧a ad b, respectively.

Condesatiمo of llb ith ب .aromatic adehys Formatio ٥f Vla-c:-

A mixture of IIb (0.0I mole), benzaldehyde, anisaldehyde

and} or p-chlorobenzaldehyde (0.DI mole), ethanol (30 ml) and

glacial acetic acid (0..55 mلا was reluxed. for ٩hrs. The salid

-553-
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(8)

prcdct obtained after concentration and cooling was crysTلa lized'

from proper solvent to give Vla-c, respectively :

Condenatio of Ha and b with hydrazies. Formatio ot VIla-d:­

٨ mixture of lla ad/or b (0.0l mole), hydrazine hydrate

andlor phenylbydraztne (0.٥1 mole) and ethanol (2o ·٩ml) was

refluxed for ٧ hrs. THe solid product obtaied after remov  aل

of the most ot the s lventم was crystallized from proper solvent

to give the pyrazoline derivatives VIla-d,. respectively.

Reaet f مم ه aال ar b wit u eى anلer toirea- , Formatio

 عه٧٥ -ء٥ -ج

٨ im teع of La adfor B (0.01 mole), wrea and/or thioreA

{0.٥1 mole) and ethnol {20 ml) treated بaد with 1@ dros of

olid prGdct fomedم nw refluxed 4ar 6 hs. The sه aceticلد aciاع 

ater removلa ot the of te salvet and cooLing ٣as cry٤

e te correspondin pyrimidlnoresا iع toed from proper solweالا٤iع 

and pyrimidine dioes VIIla-و reMectively,
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THe physIcal p:op2rtIs and infrared of ٢he new compounds

a.p.C 5olvent Formt'3 Nnalysis % Group freguencies
Conr1?ound (Colour) (Yield) (i.٧t) -]

Found Regunre (KBr, cm )

lia ١87-8 E C٥ او3 ر0 ر٥ C75.32 73.75 C- ١700, 1680

(yellow) 75 % (396) H 4.9١ 5.05 C-0 1580
N 6.88 7.07 C=N 1630

١I٥ 205 ٤ E C ٨٠٢ و0 واو c70.١5 70.76 C-0 I720, 1675

{yellow) 60% (w07) H4.25 4ب.66 c-C 1580
N 12.6٥ 12.77 C=N 1620

NH 38Cbroad)

٧ ا 248 6/E C,2و" e9و ",Br, C51.٧6 52.03 CO 1710, 1630

colourless 85% (576) ٤ 2.28 3.٧7 C-C 159٥ ٩
٤ 3.97 4.68 C=N 1630  ر

8r30.84 31.25

،I٧a 210-١ E Ca8339,8,Br C99.77 60.34 c=0 1710, 1690

colorless 50% {5t7) H 4.40 4.4٧ C-C 1623  ر

N 5.1١ 5٠4١
Brl6.85 17.40

١٧ 227-8 E C,,30و ,N,٥r c60.32 6L.01 C0&16,17350ء 

colorless 70% G53) H 4.05 4.70 C-N 1630
N 4.76 5.27
Br16.32 16.94

٧a 180-l B C69.5٩ ,واوو؟0 واو 69.97 c-0 1730, 1695

colourless 65% (368) H 3.57 6.33 C=٨ 163٥
N 9.27 9.85

٧6 20٥-١ E C C73.78 وو»0 ة"و 7w.64 C=0 I705, 1675
colourless 70% (56@) H 6.66 7.09 c٥N 1625

N 9.27  .و92
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(1o)

Table (C٥t٠٠.)

٧1a E ا5 -ا6 C C75.84 و,أ/و9 واو 76.70 C-0 1725, 1680
, ر (ye!lou) 65% (485) H١ 4.56 4٠74 C-N 1630,- 1645

N 8.42 8.65
 ذ

١

B]٧ و ١77-8 B C73.$1 ",و<0 و0,5 و 74.56 c-5 1710, 1665
(yellow) 50% (515) H 4٠22 4.85 C- 1635, 1620

N 7.62 8.15

٧lc 203-٧ E Cرو H,,6,N,C1 C:7i:١ 71.60 C-0 ١745, 1705
(yellow) 55%6 (519.5) H 3.93 4.23 C-N  لا6,16162٥

 م'r و
٣ ى N 7.86 8.08

Cl ونن 6.51 6.83
• م
 ر- لاء ب

٦٤
٢ a٧ لا 184-5 A Cور h0٨4و C73.18 73.71 C-o 1680

(yellow) 60% (407)' H 4.06 4.66 C-N 1635
N 13.7 13.75 NH 3380 (Broad)

٧٧B 196-7 6/E C .h رو 84،C76٠ ر9 و 77.01 C-O 1680
(yellou) .50% H ة(83) 3.52 4.76 C-  إ1650,630

N 10.76 11.59

٧Ile 132-3 B <,H,9ر ,N; C69.18 70.07 c- 1665
.(yellow) 55% (٩1١) H 4.74 6.10 C=N l640

N 16.60 17.03 NH 4080
 "م

٧١٤d ١67-8 ٤ C0ر٥ ا2 و Aو c73.22 73.92 Cء O 1660
(yellow) 70% (487) H 4.76 5.13 C-N 16%0

N 13.87 14٠37 C=N 3985

٧LIa 159-60 E C ٥٥ ا١ و%و c7١.02 71.72 C-O 1685
(yellow} 60% (435) H 3.97 4.36 C-N 164٥

N12.24 12.87 NH 3890
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Table (cont-..)

٧Iiib 227-8 A C9١/٥٤ وN,ي C63.77 69.17 C-0 1670
(yellow) (451) بن%0 H 3.$4 2I.4ب C-N i640

N ٤2.14 12.41 C5 1340

5 6.82 7.09 NH 4225

٧Ie B ا4 -ا5 C,,h,,9, C68.06 ر و 68.33 C-O 1680
(yello) €59 (43 )و H 4.42 4،78 C=N 1635

N 15.62 15.94 NH ٧ب180
٣٥

٧II١d 26l-2 ٤ C٥33 C رو0 قوم 65.44 65.93 C=٥ 1660
40% (%55) H 4٠18 4.61 C-N 1630 ١

N 15.15 15.38 C-5 1360
S 6.S5 7.03 NH 4D0 ١

 ا
E = Ethanol B = Benzene ٢-
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Table (2)

The ٨.M٠R. spectra o some new compounds

Compound SolvenT 8.values Group

Ita cDCI, • 6.65-7.85 ١2 aromatic hydrggen

6.50 ١H ٥٤ -CH-cH-&-- ٥
6 ا.٥ ١١H ٥f -CH=CH-C-

4.40 ,oCH-٥٤Hو 

2.25 3 H o٤ -CH, in pheny1 group

IIb «c Co,(٥ ر 6.95-7.40 l2 aromatic hydrogen.
o.
١١

6.65 1 H 'o٤ -CH-CH-C-د 

O.
١١6.45 1H of -CH=CH-C-د 

4.25 3 H ٥٤ -OCHو 
8.16 2H ٥f -٨H,

٧١IB D85o 6.90-7.95 I8 aromatic hydrogen

2.50 2H -CH in و pyazoline
6.65 IH ٥٤ -CH in ،pyazaline

2.3٥ 3 H ٥٤ -CH, iف phpyl grميب 
4.20 3 H ٥٤ -CCHو Group.

·٧IIa cDc7.59-6.85 وا 12 aramatic hydrogen

6.90 1H ٥f -CH in pyrimidinone

2.60 2H ٥٤ -CHرو in pyrimidinane

3.65 1 H ٥f -N٤ in pyrimidinone

2.45 3 H group وCh- 1ه

4.40 3H of -OCH, grou
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ACT٤٧1TY OF OUINAzOLOES

Quinazolones Na,b exhibit pronounced CNS depressant,

anticonvulasnt and tranguiizin3 effects.

While, quinazolones YLa,b possess antifertility activity,

muscle relaxant, antittelmintic activity against M-dublus ifection

in mice.

Guinazolones WlI successfuly screened sة antihyper tensiwes,

antiIibrillatory, ,ntiphogisticة bypotensive, antiadronergic, herbicidal

and bactericidal aget.

٦; ;
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 ردة الجد الكيازوون معتقات لتفاعلات مرا تحضير

 النعية-العباسية الترية آلية الرهن عبد محمود طه
 التاجرة

« و حدد

•  محص·٠١

 -ون ، -تبزوالزينن -ارا يد٤-( فينيل أنيزل بارا٢-)٢ يتكاف

 التيازولون مشتقات معطيا مين الا ثنائى قيتيين يارا ين طولود يعبارا(٤ )ر

)٠( II٥,٥

 الاييات، ، الوم (معIIa,b الكميازولونات) تفاعل استحداث م ولقد

• والحيو.وريا والجورنا راز.نات والهود رواتية لدهيداتالآ الا

- " و·-٩ ث  ار حد
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