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Abstract

This study was carried out to manufacture a low
calorie frozen yoghurt. The base formula contained 2%
fat, 13% milk solids not fat and 0.7% gelatine. Treatment
1 contained 13% sucrose {control) while treatment 2
contained 13% sucrose and 2% sorbitol. To each treatment
2% starter and suitable amount of wvanilla were added.
The mix of low calorie frozen yoghurt was analysed for
d'cidity, specific gravity, weight per gallon and freezing
'‘moint. The resultant low calorie frozen .yoghurt was
analysed for specific gravity, weight per gallem, cverrun
and melting resistance. Also organoleptic evaluation
was done. Acidity and overrun were increased in the
presence of sorbitol. Specific gravity of the mix as
well as the resultant low calorie voghurt was decreased
in the presence of sorbitol. Alsc freezing point decreased
as sorbitocl was added. The difference between treatments
in the organoleptic properties was not significant.
This study concluded that, an acceptable and palatable
frozen yoghurt can be made by using sorbitol as a partial
substitute of sucrose.

Intreduction

Kosikowski (1) defined frozen yohurt as a flavoured
yoghurt which is frozen in ice cream feezers with the
introduction of air to give about 50% 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 (ll-report%d two very low 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 mafing a plain frozen yoghurt.
He also explained the process of a suitable plain frozen

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

Bray (3) stated +that, frozen yoghurt could be
produced from mixes containing hydrolysed whey, in which
the  lactalbumin acts as a stabilizer ané emulsifier.
The enzymic splitting of lactose into glucose and galactose
enhances the swectness and reduces the need for sucrose.
Alsc he mentioned that there are different ways of adding

fruit to frozen yoghurt.

Megregor and White (4) studied the effect of
sweeteners on the quality and ;cceptability of ¥yoghurt.
They manufactured sweetened ‘low fat plain and swisg-

style fruit flavoured yoghurts using cream and

reconsitituted non fat dry milk. They concluded that

as amount of sweetener increased, the time required

to get pH 4.4 is increased.
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This study was carried out to prepare a low calerie

frozen yoghurt using sorbitol as a partial substitute

for sugar.

Material and Methods

I- Materials:

Fresh cow's milk used in this stndy was obtained
from the herd of faculty of agriculture, Minufia
University, Egypt. Skim milk powder was an U.5.A. low
heat product. Gelatine used was a pure arade produced
by Adwic Labortary Chemicals, Cairo, Egypt. Sucrose
and Vanilla were Egyptian products. Sorbitol used in
this investigation was brand called, sorbitol WHeosorb
Reguitte P 11 420. Stabilizer used in this study was
Palsgaard 5936 ({emulsifier and stabilizer), produced

by palsgaard Industrie AIS, Denmark.

II- Preparation of low calorie frozen yoghurt:

Low calorie frozen yoghurt was prepared using milk
standardized to 2% fat, 13% solid non~fat, 0.7% gelatine,

cuitable amount of venilla, starter [Loctobacillus

bulgaricus and Streptococcus Thermophilus] and two

different kinds and concentrations of sugar as follow:

- myeatment no. 1 (control), contained 15% sucrose.

Pach batch from the mix weighted approximately {1kg}
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was consisted of: standardized milk 817 om, skim
milk powder 32.68 gm, sucrose 127.45 gm, gelatine

6.84 gm and starter 16.34 gm.

- Treatment no. 2 contained 13% sucrose + 2% sorbitol.

Fach batch from the mix weighted approximately (lkg)
was consisted of: standardized milk 817 gm, skim
milk powder 32.68, sucrose 110.46 gn- + “tgorbitol

16.99gm, gelatine 6.04 gm and” startér 1634 gm.t

SR prm AT g

In each treatment, haIf amount of gelatine was
added to the standardized milk then: mixed very well,

pasteurized at 72°C for 30 minutes and cooled to 30°C.

The starter (Lactabacillus bulgaricus, Streptococeus

thermophilus) was added t6 the above ' milk and mixed
'

very well. The mix was pﬁl’;:-fced' in' an electric controlled
cabinet at (40-14°C) for 3 hours then “cooléed in a

" LA

refrigerator at 5°C for 24 hours. e RSN

The other amount of gelatine was added to these

-

ingredients (skim milk powder; “sugars {sucrose, or a
mixture of sucrose and sorbitel) and suitable amﬁunt
of water) and mixedl very well. The mix was pasteurized
at 72°C for 30 minutes, cooled to 5°C and aged in the
refrigerator at S°C for 24 hours. Then the first part
of (fermented milk) was added to the second part, mixed

very well and suitable amount of wvanilla was added.
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Finally the mix was frozen in an exprimental ice cream
freezing machine [KAPRICE-CATTABRIGA]. This freezer
was automatically controlled to stop whippiné wvhen ice
cream reaches the right consistency. It was packaged
in cups 100 ¢gm, and placed in a cabinet held at - 25°C

for hardening for 24 hours.

III- Methods of analysis:

a- Mix properties: The mix was examined fer acidity
(5} specific gravity (6), weight per gallon {7.8)
and freezing point according tec the method recomended
for milk by the FAO Regional Dairy Devclopment and
Training Centre for the Near East (9).

b- Low calorie frozen yoghurt properties: Specific gravity
{6), weight per (7,B), overrun (10}, melting resistance
{11) ané crganoleptic evaluation (12), were determined

in the resultant low calorie frozen yoghurt.

The organoleptic evaluation was carried out by
a regular panel from the Food Science Department, Faculty
of Agriculture, Hinufiya University. BEvaluation was
carried out according to Kothwell (12), for flaver (50
points), body and texture {40 points) and (10 points)

for melting quality.

c- Statistical aralysis: The data were statistically

analysed according to Steel and Torrie (13).°
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Results and Discussicn

a— Mix properties:

Effect of paratial replacement of sucrose with
sorbitol on acidity, specifjc gravity, wcight per gallon
and freezing point of low calorie frozen yoghurt mixes

are illustrated in table (1). S

Acidity percentage in treatment 1 was 0.62%, while

it was 0.65% in treatment 2.

The mean values of specific gravity (table 1) for

treatments 1 and 2 were 1,1060 and 1.1030

The mean values of weight per gallon were d4.19

and 4.16 kg fdr treatments 1.,and 2.

~These resvlis indicate that weight per gallon of
mixes were closely related to the specific gravity of

the corresponding mixes.

Freezing points were - 2.23°C apnd - 2.14°C for

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

point increased very slightly din treatment 2 than

treatment 1.

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

between treatments 1 and 2 in atcidity, specific gravity,
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Tole ¢4 ) ¢ Effect of panial seplacenteat of sucrose with sorbitel on acidity, specific pravity

weight per palion and freezing poim of fow calorie frozen yoghur mixcs.

Goup coiparison - Sucrose Swrbito! Starter Acidity Specifie gravity Weight per gallon Freczing

% % % % (Kg) g4
Teatment -1 15 - 2 0.62 1.1060 4.19 -2.23
Tamemt 2 13 2 2 0.65 £.1030 4.18 -2,2:4

Tahle (Z): T icst results for compatison of pestments 1 and 2 in acudity,
specific gravity, weiphs per gallon il freezing point of Tow caloric

fiozen yophur mixes.

1-vithue {-value
I'uiiicﬂics : .
{Cnleulnted) ( Vabulaied a0 .05 pobabitity level )
() Aciduy, comgarison © 119 278

eaaents 1ol 2,

12) Specific Yravity, 4.4
Comparison treatmenls = .
1and 2 ¢

2.18

S et mELuE A mE A Em e S R E M a A r— R Am G R T AT AR eSS m—— " B mwmb e

By Weight per pallon 0.4 2.7%.
CONPALISON IIcatnents
a2,

f) Freezing point, h.42 2.78
 comparisoi lieaticts

Dand 2, " =
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weight per gallon and freezing point did not excecd

the tabulated value at 0,05 level of probability.

b- Low calorie frozen voghurt properties:

1- Specific gravity, weight per gallon and coverrun:

The effect of partial replacement of sucrose with
sorbitol on the specific gravity, weight per gallon
and overrun of low calorie frozen yoghurt is shown in

table (3}.

The mean values of specific gravity for treatment
1l was 0.6420 and then slightly decreased to 0.6080 in
treatment 2 due to the presence of 2% sorbitol (14).
The mean values of weight per gallon were 2.43 and 2.30kg
for treatments 1 and 2. From table (3) it could be seen

that the averrun was 71.70% and 73.13% 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 of low calorie frozen
yoghurt. ‘These results-agree Qith that of Hefi et al.
[ 15 ) and Omer (16). T.test for the difference between
treatments 1 and 2 in specific gravity,weight per gallen
and overrun did not exceed the tabulated value at the

0.05 level of probability table (4).
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and pveriun of Jow calorie frozen yophurt,

Able £33 Effects of panial replacement of sucrose with sorbitel on specific pravity, weight per galtm

Group Camparison  Sucrose  Swibitol - Staner  Specific gravity Weipht per gallon Qverran

~

Ta % Fa (Kg) 0
Treauncnt (1} 15 - 2 {.6420 2,13 71,70
Treatment(2) 13 2 2 £.6UB0 2.3¢ 73.13

Tabic () : T-1est results for comparison of wreatnems 1 and 2 in specific

pravity, weight per gallon and overrun of Jow caloric yoghun.

Propentics t-value t-value
(Calculared) (Tabulated at 0.05 probability level)
(1) Specific pravity, 0.94 2.78

comyparison hicatmenls

| and 2.

(2) Weiglt per gullon, 0.72 278

comparison reauncnts
T and 2. .
{3) Ovemun, comparison 0.18 2.78

ireatments 1 and 2,
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2= Melting resistance:

Table (5) shows the effects of partial replacement
of sucrose with sorbitol on the melting resistance of
low calorie yoghurt. The melting resistance is given
as loss in weight percent of the initial weight of the
tested sample at the end of 1, 1.5 and 2 hours. The
average loss in weight at the first 60 minutes for
treatments 1 and treatment 2 were 26.53% and 28.31%
respectively. Both treatments showed a tendency to
be highly resistance. It could be observed that treatment
1 has a high resistance than treatment 2. This may be
due to the effect of sorbitol on the freezing point

of low calcorie frozen yoghurt mixes.

During the next 30 minutes the samples showed the
same previous trend which occured during the first period.
Loss of weight was 42.62% and 46.81% for treatments
1 and 2 in the same order. At the last 30 minutes of
the test the melted protions were 22.96% and 18.62%

for treatments 1 and 2 respectively,

Table (6) shows that the T.test for the difference
between treatments 1 and 2 melting resistance. After
the first 60 minutes, and after the last 30 minutes
it did not exceed the tabulated wvalue at 0.05 level

of probability: while after the second 30 minutes, it
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Tahle (5 J 2 Kafeet of pacsial replacement of suctose with sarbitol s the onching

resistance uf low calotic ozen yoghmi.

Grangp Suctose  Surbiol Stwiey  [ASSper contage afics the cod eof
Compaaison o, = PP
First o) Next i Las1 30

Couttrorl (1) 12 : 2 268 42.62 22.96
2) i3 2 2 2R.2) A6 K1 IR.62

‘Table (&) ¢ T-1cst resubts for compaison of reatments 1 and 2 in welting

scsistance of low eaturie frazen yoghur,

Ivalue 1-viluc o
Poneriies (Caluclated) (Uabulated at .05 prodahility level)
Mcliiny, Resistanee,
cotaritison ieatments ©
T and 2 after -
(1) First 60 wipuies 0.08 278 _
(2} Next X} minutes 143 -2.78
(1) Last 30 nmiyuies 1.57 2,78
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exceeded the tabulated wvalue at the same level of

probability.

3- Organoleptic properties:

In this part samples 2 and 3 were the duplicate
of the same sample and the taste panel did not know
about it. The effeet of sorbitol 2% with 13% sucrose
on the organoleptic properties of low calorie ¥frozen
yoghurt is given in table (7). From these results, the
score average fof flavour were 40.7, 38.8 and 35.2 ‘prints
for treatments 1,2 and 3 respectively. Treatment 1 had
a higher flavour score than treatments 2 or 3. The
decrease in flavour score of treatments 2 and 3 Tay
be @due to the increase of &acidity in the nixes, due
to the presence of sorbitol which encourages the bacterial
growth which preduces acidity. The score averages of
body and texture were 35,3, 34.2 and 34.5 points for
treatments 1 to 2 respectivity. Melting _guality were
8.0, 7.5 and 7.8 for treatments 1,2 and 3 respectively.
These results indicated that the melting quality was
decreased in treatments 2 and 3 than treatment 1. This
decrease may be due the effect o} sorbitol on the freezing
point o©of low calorie frozen yoghurt. The total score
was B4.0 for treatment 1 while was 78.8 and 78.5 for

treatments 2 and 3 succeedingly.
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i < e 0 . i i i
Qe (7 ) 1 Kffect of suehitod 2% with 136 suetose on the mganuleptic propedties of tow calorie froze

yophut,

Troamems  Suciose Sarkitol - Staner Flavour  Bady mud texime Mchiing quality “Total score

¢ Nu. gy T % (50 poiuts) (40 points) (10 poimts) (100 paints
Ceatsns (1) i5 - 2 40.7 353 8.0 84.0
(2) 13 2 2 Kh %} M2 7.5 74.8
) (X . 1 2 6.2 1.5 7.8 8.5
= Table (8): Analysis of vadanc lor nrgmm!eplié pevpertics of low ¢alorie frivzen
yughart,
Source of Yariauce d.r 5.5 M.S F 1.5
Bhcks 3 ¥12.45(0) 162.4Y00
Ticalnics 2 HA G0 S$7.0550 285 -
Error 10 442,891k) 44.2840)
Talal . 17
13
"
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The statistical analysis of variance (table T3]

proved that the changes occured in the total score of

the resultant low calorie frozen yoghurt were not

significant between treatments 1,2 and 3.

From frozen yoghurt results it could be coneluded

that, the acidity was increased in treatment 2 than

treatment 1 and this may be due to the presence of

sorbitel. Specific gravity of the mix as well as the

resultant low calorie yoghurt were decreased in the

presence of sorbitol. Weight per gallon was closely

related to specific gravity wvalues. Freezing point

decreased slightly in treatment 2 than treatment 1.

Overrun percent increased in treatment 2 than treatment

1. But the differences between the treatments were not

significant. Melting resistance for treatment 2 was

low than treatment 1. fThe difference between treatments

in organeleptic properties were not significant.

Finally, this study recommended that an acceptable

and palatable frozen yoghurt can be made by using sorbitol

as a partial substitute of sucrose,

=486~
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STUDIES OW LOW CALORTE IC: MTT.K
1- THE USE OF SHCORT. AND SORBITOL

lNazira A. Shehata, zhziz . Khader, lzakia M. Abdel-Kader,

and 3unmdia A.E. Nelal

1- Department of Biochemistry and Nutrition, Women's College,

Ain Shims Universily, Cairo, 1gypt.
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Mipufiya University

-

3- College of Hore Economics, Minuliya University.

Low calorie ice milk was mada by using different
pcreentages of sucrol and sorbitel as a partial
substitute of sucroge. The formula used fer making
the low calorie ice milj: contained 2% fat, 15% sucrose,
13% milk solid not fat milk and 0.78 gelatin. The
low calorie ice milk mix was. analysed for acidity,
specifie gravity, weight per gallen, viscosity and
freezing point. The resultant low calorie ice milk
was analyzed for spzcific gravity, fdeight par gallon,
overrun, melting resistance, organoleptic evaluation,
and energy content. It was concluded that sucrol
and sorbitol can he used as a partial substitute
for sucrose (2% sucrol or sorbitol, 1% sucrol or
gsorbitol and 1% sorbitol + 1% sucrol) to produce
an acceptablie and palatable ice milk.

Obesity is one of the most common netritional
disorders in present days especially in development
and fast developing countries (1),_ana it represents
a serious health hazards. Excessive weight increase
susceptibility to a number of discases, such as
diabetes mellitus, hypertension,  renal diseases,
arteriosclerosis, cerdiovascular diseases, gall
bladder, renal diseascs and others. I.ou fat ice milk

is suitable to obesc people and to those who suffer
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from arteriosclerosis and cardiovascular diseases.
Low calorie ice milk is characterized by: low fat,
low Eholesterol, low sugar (sucrose). In addition
to its content of protein with high biologicel value,
it contains calcium, carbohydrate and vitamins. Sommer
(2) stated that hte proteins in ice cream are high,
and completely assimilated than most other proteins.
Ice cream is an easily digestible and nighly palatable
food. It fpossesses special advantages as a food f{for

variocus types of patients and convalescents.

In this study commercial sweetening agents sucroi
and sorbitol were used as a partial substitute for

sucrose in making ice milk.

Material and methods:

Fresh cow's milk used in this study was obtained
from <the herd of Faculty of BAgriculture, Minufiya
University, Egypt. Skim milk powder was an U.S.A.
low heat product. Gelatine, vanilla, sucrol and sucrose
were Egyptian products. Sorbitol was a brand called,
sorbitol Neosorb Requitte P11 420. Stabilizer used
in this study was Palsgaard (emulsifier and stabilizer)

produced by Palsgaard Industrie A/S, Denmark.

-490-
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Freparation of low calorie ice milk:

Low calorie ice milk using sucrol and sorbitol

e

as a partial substitute for sucrose was done as follow:

v

It was made from milk standardized to 2% fat

o

and 13% solid-not-fat and 0.7% gelatine, suitable
amount of vanilla and different amount of sugars as

follow:

Treatment No. 1 contained 15% sucrose (as a
contrel). In each batch approximatly lkg of the mix
was consisted of 830 gm, standardized milk, 33.2gm.

skim milk powder, 129.5gm_ sucrose and 6.95gm,gelatine.

Treatment WNo. 2 contained 14% sucrose and 1%

sucrol. In each batch approximatly lkg of the mix was

l consigted of 830 gm standardized milk, 33.2gm skim
I milk powder, 120.B7gm sucrose, B8.63gm sucrol and 6.95gm

gelatine.

Treatment No. 3 contained 13% sucrose and 2%

' sucrol. In each batch approximatly lkg of the mix
: consisted of 830gm standardized milk, 33.2qm skim
milk powder, 1ll2.24gm sucrose, 17.26gm sucrol and

6.95gm gelatine.

Treatment No. 4 contained 14% sucrose and 1%

sorbitol. Im each batch approximatly lkg of the mix
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consisted of 830 gm standardized milk, 33.2gm skinm
milk powder, 120.87gm sucrose, 8.63gm sorxbitol and

6.95gm gelatine.

Treatment No. S contained 13% sucrose and 2%
sorbitol. In each batch, approximatly lkg of the mix
congsisted of 830gm standardized milk, 33,2gm skim
milk powder, 112.24gm sucrose, 17.26gm socrbitol and

6.95gm gelatine.

Treatment Wo. 6 contained 13% sucrose, 1% sucrol
and 1% sorbitol. ‘

In each batch, approximatly 1lkg of the mix
censisted of B830gm standardized milk, 33.2gm skim
milk powder, 112.24gm sucrose, 8.63gm sucrel, 8.36gm

sorbitel and 6.55gm gelatine,

Methods of analysis:
a- Mix properties: -
Acidity was determined accordind-to-ﬂenry et al., (3).
Specific gravity was determined according ta Winton
(4).
Weight per gallon of the mix was directly caleulated
according to Burke (5) and Arbuckle (6).

- Viscosity was carried out by using Hoppler viscometer

type BH» Neo. 17663 with calibrated tube No. 65016,
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Freezing point was determined according to the method
recommended for milk by the TFAO. Regional Dairy
Development and Training Center for the HNear East

(7).

b- Analytical methods for the resultant ice milk:
Specific gravity- and weight per gqallen were
determined.

© Overrun of the frozen product was calculated using

the following equation (8}.

R P T Welqht of mix-weight of froczen ice cream
Welght of frozen ice cream

X 100
Melting resistance was determined according to Reid
and Painter (9).

Organoleptic scoring was carrieﬁ out by regqular
panel from +the Food Science Department, Taculty
of RAgriculture. Scoring was carried out according
to Rothwell (10), for flavour (50 points), body
and texture (40 points) and melting quality (10
points).

The caloric value of 100gm of ice milk was calculated
according to Arbukle (6) and Mottram (12).

The data were statistically analyzed (ii).
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sults and discussion:

a- Mix properties:

aciditv: It was ranged from 0.17 to 0.19% (Table
1) and the analysis of variance showed that the
differences between the treatments were not

significant.

Specific gravity and weight per gallon: Partial

replacement of sucrose with sucrol and sorbitol
showed that <the mean values of specific gravity
and weight per gallon ranged from 1.1016 to 141553
and from 4.17 to 4.37kg respectiveiy {Table 1).
Analysis of variance showed that the differences

for both were not significant.

Freezing point: The mean values of freezing point

ranged from =-2.14 to =~2.32°C ({(Table 1). However,
the freezing point decreased by increasing the
amount of sucrel and sorbitol. added. The freszing
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 freezing point, and Ilower
molecular weight constituvents will depress the
freezing point to a greater extent (13). Our results
agreed with the observation of Bae and Bladwin

{14} who found that sorbitol caused greater freezing
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Table (1) ¢ FRffeet of pactial replacemecnt of  sucione with soecol sl
sarbito] on avidity, *pecific grasvity, weigln per prtlon (0 p) sl Leeviog poing
al e v ealard joe itk mix.

—_— - - - — -

. Tecausent Sucrose  Sorbilal Suvrel Acility  Specific Weiphy per Freezing pomt

Mo, T % i s yeawity pallon {13) ()
{Conteat) § 15 = o= w17? o 1a2% 4m 2.4
2 11 - i 002 LS 4.3 -2.23
3o = 2 AR 18156 191 228
4 M i - 047 31 1.3 -2.30
5 1 2 - g Lnn 4.7 2,32
4 17 1 1 019 L1ss3 LR Y 212

Tablef 2,2 Erfect of pargical repliwenem of sucose with siecrod and wrbital on die viscasity {Cp)
af law caloie ice miilk. niives sped for ditfescut periinls, i

— e . - Ll st N G AtE e e S ———t—————

Viseotiny ) ol sy aped for

Tmalineste  Sucrase  Sorhitol  Sueenl s —e = —
Nao. Th <. W ll.(‘lmu; A hienurs 24 bours
{
Coutral { ] - - LNLL KD 127,07
2 14 - L 5.495% 14.50 126,56t
3 13 - i 0642 28! 136.90
4 141 | . .51 2425 136.05
5 1 2 . 513 219 - 129.00
. 6 13 1 474 27 14,49
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point dépression than sucrose. Analysis of variance
showed that the differences between the treatment

were not significant.

4- Viscosity: Table (2) showes the viscosity of low
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 aging could be due to the hydration process
of initial milk protein and to the effect of the
stabilizer used (l3). Analysis of variance showed
that the differences ©bLetween treatments were

significant after 4 hours of aging.

b- Low calorie ice milk properties:

1- Specific gravity and weight per gallon. As shown

in Table 3, the weight per gallon was closely related
to the specific gravity. Specific gravity and weight .
per gallon of low calorie ice milk Were decreased
when 1% of sucrol or sorbitol was used and increased
when the amount of sucrol or sorbitol added
increased. Statistical analysis proved that the
changes in both specific gravity and weight per

gallon were not significant.

-496-



. ————

S S g Sl S

-

P P ey R

-

S -

T TN W W Wy T s

i

Women's Coll. Ann. Rev.
Vol 17 (1992}.
=]

Cahbe 1311 Effped of pantial repliceoear af sucin-e with swerad aod sorbinl an specific pravity,
st per gallon and ovearun af Tow calurie ice nill:,

BT Sorhi . i
Treainenls Sucr_nsc Sorhitut  Queiol  Spesdic praviy  Weydt per gallon Overrau

Ne. e e o p) b+
Contral (1) 15 - = {17346 2.80 G2.67
@ W ~ I 07285 16 §3.712
(&)} 13 - 2 0.7397 2.80 60.25
@ v - 0.7170 2.70 66,15
" n 2 ~ 0.7297 276 55.43
O R 1 l 07108 2.69 55.37

Tablel 4): Brfeets of partiad eeplivcoent of sugruse with suerol aud sbite] on the mclling

resiztanee of low ealwic ice niilk.

Tares Temeniage alter

Treatmienls Sucrose Sodvit) 5 ucﬂ::l

Niv o ] i Fiest nest N Lo
GO winutes 30 mimuese 30 wanules

Conurp! (1} 15 - - 747 2400 A5

@ 14 -, | 4.4% .47 13.56

1)) 13 - 2 RO 36.33 34,76

55} l | - 16,62 2058 [APY]

(S) 13 2 - 1662 20.39 63.04

(0] 13 1 1 .25 16.04 729.79
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Overrun: Table 3 shows that LhLe overrun decreased

in all treatments, except treatment No. 4, the
overrun increased, and this may be due to its low

specific gravity.

Melting resistance: Melting resistance means the

percent loss in weight of the initial weight of
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 freezing point of the mix. The statistical
analysis shaowed £hat the differences between

treatments were significant.,

Organoleptic evaluation:

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

sucrose. Table 5 shows +that treatment 1 had

a higher flavour score than treatments 2 and

3. The decrease in the flavouxr score of treatments’

2 and 3 may be due to the unlike after taste
of sucrol. Ales the.results indicated that the
score averages of body and texture were 32.8,
41.2 and 30.7 points for treatments 1, 2 and
3 respectively. From the same table it is clear
that the melting gquality decreased when sucrol

was added, and there was a ©Blight decrease in
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Tablel St Pifen i of sugred (1700 with sucrose (1-175) oa the tgmatepliy propeeies af Jow caloric

ice milk,

Treatments Swerose Sncral havous Raldy &icalure Mclling qualisy  Totad scare

Nao, % (S0 poins) (11 pains) (10 pivins) (100 poinis)
Comrol(1) 15 - 11.7 Y R.0 82.5
)y W l 408 .2 10 77,3
" I NS 32 1.7 6.

Table {6} : Effect of sucral {295 with 1375 sucrose on the organoleplic propaties of low calasic
ice anik.

~

Treatwents  Sucrose Swcre!  [lavenr DBody & 1exture M&"Il‘m:qu:llilly Tow] wive

i

W M - e e
oft, o .

-

-

W e mEt e e

e = =

No [ % (B pains) (10 poins) (10 puines) (100 poinws)
Caonttrnl(1) 15 -— 422 6.5 #®.8 85.8
@ n 2 M2 ana 63 RO.S
&)1 i3 2 423 g 6.3 NS
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the total score of treatments 2, 3 than treatment
(1), control sample. Rnalysis of wvariance
indicated that +the effect of using 1% sucrol
with 14% sucrose on the organcleptic properties

was not significant.

Low calorie ice milk ﬁsing 2% =sucrol and 13%

sucrose. Results given in Table 6 indicate that
melting quality decreased in treatments 2 and
3 than treatment 1. This decrease may be due
to the effect of sucrol on the freezing point
of low calorie ice milk mwix. Also there was
a slight decrease in the total score of treatments
2 and 3 than treatment 1. The analysis of variance

showed that the processing of low calorie ice

milk using 2% sucrol with 13% sucrose had no

significant effect on the organoleptic properties.

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

sucrose. Table 7 shows that treatment 1 had

the highest score for both flavour and body
and texture. Melting guality decreased in
treatments 2 aﬁd 3 than treatment 1. Also, there
was a slight increase in the total score of
treatment 1 than treatments 2 and 3. The analysis
of wvariance showed that the changes occured

in the total score were significant.
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i Tahle {7} 2 Blfeet of sorbiot 19

owith suerose 145 anihe arpanoleptic properiies of Jiw ealorie

we milk,

=15 =

T e . e ————————— e e,

Teealments Sugtos Swbiwd  Flvour Bandy & Trsone  Mehing gality  Towl score

No % oh (S0 poings) CI0 pasinns) (10 poims) (300 Jusinis)
Couwral (1) 15 - a3 375 9.3 g2
@ i A7 3 8.3 "0
 u 1 kLI 313 8.2 LIRS

Table ( B ): Bffccts of sorbilel 2% with 137 sucrose on the argannkepuiv propestics of low caluric

ice milk,

-

Treavmemes Sucpase Sorhil  Slovour fladdy & Teshue

Mcliing quality  Tol scure

by Nu, % T (50 poits) (50 puint) (10 puinis)  (E0D poials)
Cuntral (1} 13 - 425 R XN ] 1.3 f4.0
> 13 1012 o0 1.2 803
M n a1.6 325 12 81.2
!
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d- Low calorie ice milk using 2% sorbitel and 13%

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 3 may be duc to the presence
of sorbitol (2%), since sorbitol is a one half
of sucrose as a sweetener (19). BAnalysis of
variance showéd no significant difference between

treatments.

e- Low calorie ice milk uvsing 1% sucrol, 1% socrhitol

and 13% sucrose: Results given in Table 9

indicated that treatment 1 had the highest score
for flawvour, body and texture, melfing' guality,
and total score, bué the differences were net
significant. I
Energy content: Data given in Table 10 indicate that
the reduction of the energy wvalue was 37.37% for
treatment 1 when compared with the standard treatment
which contained 15% sucrose, 12.5% fat. 11.5% milk
solids non fat and 0.3% gelatin (6). The reduction
of energy value was 4.0% for all treatments when
cempared with treatment 1 which contained 15% sucrose

3% fat, 12% solid non fat, D.6% gelatin {16}.
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] T emments Suerose Surbind Suc) Pivonr aly & extoe Klebing, gty Touzd scone
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' ~ () 15 - - a2 M2 7K -
! o 13 1 1 40.7 L5 13 K23
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Studies on Low Calorie Ice Milk
2- The use of corn oil

lzakia M. Abdel-Kader, Nazira A. Shehat,
2pziz B, Khader and 3famdia A. Helal.

1- Department of Biochemistry and Nutrition, Women's
College, Ain Shams University, caira, Egypt.

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

3~ College of Home Economics, Minufiya University.

:

Experiments were conducted to study the effect of
adding different levels of corn oil on scome properties
of low calorie ice milk mixes (2% fat, 13% milk solids
non fat and 0.7% gelatin) (control or treatment 1} as
well as the resultant low calorie ice milk. Increasing
added corn oil decreased the acidity In all treatments
except treatment which contains 2% sorbitol + 28 sucrose
+ 2% corn oil. Specific gravity, weight per gallon,
freezing point and overrun were decreased when the amount
of coxn eil used increased. Melting resistance of low
calorie ice milk treatments were correlated with the
freezing point. Using 1% corn oil with 1% cow's pilk
fat + 15% sucrose or using 13 corn o0il + 1% cow's milk
fat + 138 sucrose + 2% sorbitol! produced low calorie
ice milk with similar quality as compared with the sample
which contained 2% cow's milk fat + 15% sucrose (control).
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INTRODUCTION

The use of, vegetable fats and o0ils instead of butter
fat in the manufacture of ice cream is of interest for
various reasons, such as price, consistency, whippability,
stability and nutrition. Hausman(l) carried out a survey
on the production of ice cream with peanut butter flavour
&t eight manufactures in the U0.S5.A. This survey showed
that most companies used peanut butter in their ice cream
recently have obtaiped commercial success. Madsen{2)
reported that vegetable fats and ecils in ice cream improved
whippability, stability and the emulsifier component
also has a significant influence. This study was carried
to study the effect of edding different levels of corn

0il in making low calorie ice milk.

Material and Methods

Fresh cow's milk was obtained from the herd of Faculty
of Agriculture M;Pufiya Upniversity. .Skim-milk powder was
an U.S.A. low heat product. Sucrose was a crystalline
commercial grade produced by the Egyptian sugar and
Distillation Company. Corn oil was a commercial brand
"Coroli" produced by Cebag B-V~Zwolle-Holland. Sorbitol used
in this study was a brand called sorbitol Neosorb Requitte
pll 450. Palsgaard 5936 (emulsifier and stabilizer),
produced by palsgaard industfie A/S, Denmark, was used.

vanilla and gelatin were obtained from the local market.
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Low calorie ice milk was made by using corn o0il
as a partial substitute of cow's milk fat. It was prepared
as follow:

Treatment 1 (control) 2% cow's milk fat + 15% sucrose,

Treatment 2 0.5% corn oil + 1.5% cow's milk
fat + 15% sucrose.

Treatment 3 1% corn o0il + 1% cow's milk fat +
15% sucrose.

Treatment ¢ 2% corn oil + 15% sucrose.

N

Treatment S 0.5% corn oil + 1.5% cow's milk
fat + 13% sucrose + 2% sorbitol.

Treatment 6 1% corn oil + 1% cow's milk fat +
13% sucrose + 2% sorbitol.

Treatment 7 2% corn oil + 138 sucrose + 2%

sorbitol.

Method of Manufacture:

"

The mix was sifted slowly to the standardized milk
at 45°C under vigrous agitation te prevent lumping, and
the required amount of palsgaard (0.7%) was added after
dissolving in warm water. The mix was pasteurized at
72°C for 30 minutegs, then cocoled to 5°C and aged at that
temperature for 24 hours prior to freezing (6). After
aging, a suitable amount of vanilla was added, then each
batch was frozen in an experimental ice cream freezing

machine (Kaprice-Cattabriga). . This freezer was auto-
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matically controlled ta stop whipping when ice cream
reaches the right consistency. It was packed in cups
100 gm., and hardened in a cabinet held at =25°C for

24 hours,

Methods of Amalysiu:

a- Mix Properties: The mix was examined for aciaity(3),
specific gravity(4), weight per gallon {s & 6},
viscosity using viscometer type BH2 No; 17663 with
calibratsd glass tube No. 69016 and freezing point
according to the method reéommended for milk by

the FAQ Regional Dairy Development and Training

Center for the Near East(7).

b- Resultant ice milk: The resultant ice milk was
studied for specific gravity{Q), weight  per
gallon(3,6), averrun(8), melting resistancel9)

and organoleptic evaluation{l0},

Tﬁe organoleptic evaluation was carried out by regular
panel from the Faod gcience Department, Paculty of
Agriculture, Minufiya University. Evaluation was carried
according to Rothwell(l0), for flavour (50 points), bady

and texture (40 points) and 10 points for melting gquatity.

c- Statistical Analysis: The data were subjected to

analysis of variance(ll).
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Results and Discussion

a- Mix Properties:

1- Acidity: Table {1} shows that the acidity. decreased
in treatments 2,3,4 and 6 while it increased slightly
in treatment 7. Analysis of various indicated that

there were no Gignificant differences between

. treatments.

2- specific gravity and weight per gallen: They

decreased when the level of corn o0il increased

(Table 1}). The differences between treatments

were significant.

3- Freezing point: As shown in table (1) the'freezing
point was slightly decgeased when the level of
corn oil increased. The differences between

treatments were significant.

4- Viscosity: It was very low in treatment ). Thia is
may be due to the presence of gelatin as a stabilizer
in this treatment, but in treatments 2 to 7,
Palsgaard was used as a stabilizer emulsfier to
corn oil. Also viscosity decreased when the amount
of corn oil increased (Table 1). The differences

between treatments were insignificant.

b- Resultant ice milk properties:
1- Specific gravity and weight per gallon: Table (2)

cshows the effect of different percentages of corn
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eil on specific gravity, weight per gallon and
overrun of low calorie ice milk. From this table
it was clear that the specific gravity decreased

when the percentage of c¢orn oil increased. The

changes in specific gravity may be due to the

differences between cow's milk fat and corn oil
in unsaturated fatty acids content,: . )

Weight per gallon was proportional to sperific
gravity value in all treatments. The differences

between treatments for specific gravity and weight

per gallon were not siqnificant.

overrun: Results given in table (2) indicate that

the overrun percentage of low calorie "ice milk

decreased as the amount of corn oil increased or
when the epecific gravity decreased. The decrease
in the overrun might be due to the decreases in
the viscosity as the level of corn oil increased,
These results were in agreement with those of

4
salamafl4) who found that the overrcn decreased

A
as the viscosity of the mix decreased. Also these

results agreed with those of Hofifl5) who mentioned
that when the specific gravity uf the mix decreased
the averrun percentage also decreased. Analysis

of wvariance indicated that there was significant

difference between treatments.
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Tabie (21 2 irfectof partial replacement of cow's milk fat with corn oi) on specific
gravity, weight per gallun and overnn of low caloaic ice milk.

by

Treatmcats Commmd Cow'sunlk Suerase  Sorbital Specific Weih per gallon Owverrun

No, i o 4, P % piavily (hg) . %
Conirg {1} . 2 15 - N 636 2.63 654G
O} 0.5 1.5 15 3 0.6817 2.59 61.50
n I l 1S 5 06700 2.56 63.70
e} 2 - 15 2 (G738 2.55 6n.03
{s) 5 s 13 2 06m 2.57 63.00
(i [ 1 i3 2 LG6AY 2.52 61,30
I 2 o 1 2 0600 242 £3.12

Tuble (37}« Tffect of parvial reqtlacenient of cow's milk Fa with vor oif ot melting

resistance of Tow calade ice ni's

Trc;mn;:nl.-ﬁ Com Qit Cow's milk Suﬁ'tlsg Surhine Loss percent afier
S = e P e
=* Nn o - latta in o First G0 Next 30 Laxt 30
IS IS IIMIICS
Comtrad (13 - 2 15 - 739 2438 S8.83 °
..... » - rmm— =
(2) 0.5 1.5 (8] - 12.50 34.40 4K.5G
(3 1 i (] - 13.20 37.40 4230
4) 2 - 15 < 16510 JA150 0 3NS50
{5) 0.5 - L3 13 2  162s 21,63 3290
(G} I t 13 2 2115 43.03 2690
£)] 2 - 13 2 0 48.20 1190
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3~ Melting resistance: At the first hour of exposure

to 30°C, the low calorie ice milk treatments had
a high resistance. While treatment 1 lost 7.393%
of its weight after one hour, the corresponding
values were 12.5%, 13.20%, 16.51%, 16,258, 21.15%
and 31.10% for treatments 1 to 7:respectively table
(3). This decrease in melting xesistance may be
due to increases in viscosity. These results agreed
with those of Hofi et. al.(16) who found that the
melting resistance of the resulting ice cream
decreased when the viscosity of the mix increased.
During the next 30 minutes and the last 30 minutes,
the 4different low calorie ice milk samples showed
the same previous trend which occured during the
first period. Prom table (3) it could be concluded
that the highest resistance was obtained with
treatment 7 which contained 2% corn oil + 138 sucrose
+ 2% sorbitol. The dif‘ferences between treatments

were significant.
/

Organcleptic evaluation: Organoleptic properties
of the resultant low calorie ice milk as affected
by corn oil are shown in Table (4). From this table
it was clear that using 1% corn oil with 1% cow's
milk fat produced low calorie ice milk with similar
quality as compared with treatment 1 (2% cow's
milk fat). Analysis of variance, showed that ‘the

difference between treatments were significant.
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In conclusion; mix contaiming-1 % corn oil, 1% cow's
milk £fat and 15% suecrose or 1% corn olil, 1% cow's milk
fat, 13% sucrose and 2% sorbitol preduced low calorie
ice milk with similar guality as treatment I which -
contained 2% cow's milk fat and 15% sucrose (control).
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Studies on Low Calorie Ice Milk
3- The usa of strawberry and apricot
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1- Department of Food Science, Faculty of Agriculture,
Minufiya University
2- Department of Biochemistry and Nutrition,
Women's College, Ain-Shams University, Cairo, Eqgypt.
3- College of Home Economics, Minufiya University.

ABSTRACT

This study was conducted to study the effect of
using strawberry and apricot £fruits as a partial
substitute for sucrose on some properties of the ice
milk mixes as well as the final product. These properties
werea: acidity, specific gravity, weight per gallon,
freezing point, melting resistance, organoleptic
broperties and energy content. It was found that acidity
of the mixes increased while specific gravity, weight
per gallen and freezing point decreased when fruits
were added. Also specific gravity and weight per gallon
of the final product decreased while ‘everrun was slightly
increased. Also energy content was decreased. So using
strawberry or apricat fruits in making ice milk gave
2 more acceptable and palatable product.

INTRODUCTION

The ice milk is one of the chief markets for fresh,
frozen and canned fruits. Pabricius (1) carried a great
deal of e#periments on the use of strawberries for ice
cream manufacture. His experiments proved that cold-
packed strawherries were superior ta canned berries

and that both gave products that were superior to those
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packed usiné sé?awberry extracts for flavouring. Bray
(2) found that the use of tropical fruit in the processing
of ice cream improved its nutritive value. In the present
study strawberry and apricot fruits were used as a partial
substitution for sugar (sucrose) and as flavouring agent
in ice milk. These fruits were added in juice 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 local market.

Methods:

Preparation of fruit juice: Strawberry or apricot
was washed, cut into small pieces and homogenized veary
well in a food processing machine (Blender). The ifruit
juice was heated separately in a water bath at 80°C
for 1% minutes. Total solid was determined by using
Abbe Refractometer to calculate the amount eof fruit

juice which substitutes the amcunt of sugars.

Preparation of low calorie ice milk: Low caloris

ice milk was prepared as follow:

=519
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Group A:
~ Preatment no. 1 {control). contained 15% sucrose and

suitable amount of vanilla.

- Treatment no. 2 contained 13.5% sucrose + 1.5%

strawberry solids {30 gm strawberry juice).

Bach batch weighted approximatly (1 Kg) consisted
of 830 gm standardized milk 33.2 gm skim milk powder,
116.532 gm sucrose, 12.95.gm strawberry solid [258.96

gm strawberry juice}] and 6.95 gm gelatine.

- Treatment no. 3 contained 11.5% gucrose, 2% sorbitol

and 1.58 strawberry solids (30 gm strawberry juice).

Each batch weighted approximatly (1 Kg) consisted
of 830 gm standardized milk, 33.2 qm skim milk powder,
99.268 gm sucrose, 17.26 gm sorbitol, 12.95 gm atrawberry

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

Group B:*

- Treatment no. ‘1 [(control) contained 15% sucrose +

suitable amount of wvanilla.

- Treatment no. 2 contained 138 sucrose + 2% apricot

Bolids [25 gm natural apricot juicel.

Bach batch weighted approximatly (1 Kg) consisted
of 830 gm standardized milk, 33.2 gm skim milk powder,
112,22 gm sucrose, 17.26 gm apricot solid (215.8 gm

apricot juice) and.6.95 gm gelatine. -
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- Treatment no. 3 contained 11% sucrose, 2% sorbitol

2% apricot =solids [25 gm natural apricot juice].

Each bhatch 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- Mix properties: The following properties were
determined: acidity (4), specifiec gravity (5), weight

per gallon (6,7}, viscosity and freezing point (8).

b- Resultant ice milk properties: The resultant low
calorie ice milk was studied for specific gravity
(5), weight per gallen " {6), overrun (9}, melting
resistance (10), organcleptic scoring (11) and energy

content (7,12).

The data were subjected to analysis of variance (13}.

‘Results and Discussion

Group A: (Strawberry low calorie ice milk):

a- Mix properties:

1- Acidity: Table (1) shows the effect of strawberry
and sorbitol on the acidity, specific gravity, weight
per gallon and freezing point of low calorie ice milk

mixes., There was a considerable increase in the acidity

=5052]1-
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of treatments 2 and 3 than treatment 1 (control). This
increase might be due to the acid nature of strawberry.
Analysis of wvariance showed that the differences between
treatments 1,2 and 3 were significant. On the other
hand the differerces between treatments 2 and 3 were

not significant.

2- GSpecific gravity and weight per gallon: It is
noticed that +the epecific gravity decreased in the
prescence of strawberry (Table 1). This decrease is
due to the prescence of fructose in strawberry with
a low molecular weight = 180, while the molecular weight
of sucrese = 342. So the prescence of fructose in
treatments 2 and fructose with sorbitol (low molecular
weight) in treatment 3, are the cause of decreasing
the specific gravity in both treatments than treatment
1 (7,14). HWeight per gallon of the mixes were closely
related to the specific gravity of the corresponding
mixes. Analysis ,of variance indicated that there was

a significant difference between treatments.

3- Freezing point: The freezing point decreased
in treatments 2 and 3 Table (1) 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 treatments were

significant, . =
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Table (1 ;¢ Effect of using low encrgy fruit { Strawberry ] and sorbitol on the
acidity, specific-gravisy, weight per gallon and freezing point of low

calorie ice milk mixes.

Tecoiments  Strawbcrry solids  Sucrose  Sorbilol

Avidity Specific Weight per  Treezing
gravity gatlun(Kg) pnimi}

Na. % % % %
Conuul (1) - 15 - 0.19 11263 426 215
@ 1.5 13.5 - 053 10844 40 301

(&) 1.5 1.5 7 0SB 10607 400 3L

Table ("2) : Effcet of adding steawbcrry fruit oo the speeifie pravity, weight per

gallon and overrun of low calwric ice milk,

Treaunems Sirawberry solids  Sucrose  Sorbitol - Speeifie Weight pergallon Qvernun

Na. % ’ % %o gravity (ki) Y.
Control (1) - 15 -~ 0755 2,86 59.58
(2) L3 13.5 - D753 2.85 5972
3) 1.5 115 2 0.6611 251 63.08

-523-
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b- Resultant strawberry low calorie ice i1k prépertiéﬁ:

l- Speeific gravity and weight per gallon. Table
{2) showad that the specific gravity~ for treatment,
1l was 0.7554 then decreased from 0.75835 to 0,6641 foé
treatments 2 and 3 respectively. Weight per gallon was
proportional to the specific gravity in all treatments.
Analysis of variance .showed that the differences between

treatments were significant.

2- Overrun: Results given in Table (2) iandicated
that the overrun value was slightly increased in
treatments 2 and 3 than treatment l. This increase might
be due to the decreas¢ in the specific gravity and these
results are in agreement with those of Hofi et al (15),
who found that the overrun percentage increased when
the specific gravity decreased. ' Analysais of variancé

was not significant,

3- Melting resistance: Tablé (3) 4indicated that
the lowest resistance was obtained with treatment 1
which contained 15% sucrose. Differences in melting
property are mainly due to the differences in the freezing
point of the mixes. These results are In agreement with
those of Hofi (16). There were no significant differences

between treatments,
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Tuble (4-): Effect of adding stawbeny fruie on the erganuleplic propenies of low caloriz ica milk,

{1992).

Tadde 130 0 H0eer af wbdosp stuawlievy hioit o 1he neefling n-.‘:isl;uu‘c al low

wcalorie ive milk,

Treatmenls  Stuawhciry solids Swerose Sorhital

N,

Cuntpol (1)
(2}
(%

P

1.5
1.5

Th

.. a - - e -

| 55 peacent ahier ;-

o First 60 Next 30 Last 30

wikwics  mipules  nnunics
- ].23 24.67 60.00
- 2173 aAR.N1 26.20)
2 25.34 41,45 24.16

Treaiments  Swawbary  Sucrose  Sorbiol  Flavow Body and texwre  Miledng quality  Total score
No. solids b % % (50peints) (40 poinis) (i0 poinis}  (JCO points)
Ceawol (1) - 15 = 369 36.5 8.3 317
(2) 1.5 1335 -- Jal 34.3 83 783
(3 1.3 113 3 353 350 3.3 78.7
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4- Organoleptic properties: Table (4) showed that
the score averages for flavour were 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 mix, the ice
crystal size increases, thus produces a coarse texture
{7). Also this table showed that the melting guality
was decreased in treatment 1 and this might be duve to
the -effect of fructose on the freezing paoint of the
mixes. Analysis of variance for total score points
indicated that- the effect of strawberry, saucrose ahd

sorbitol was not significant,

5~ Energy content: It was noticed that table ({5},
the reduction of energy value was 37.37% for treatment
1l when compared with the standard treatment which
contained 15% sucrose, 12.5% fat, 11.5% milk solid non
fat, and 0.3% ge%ptin {7), and the reduction of e;ergy
was 39.7% for treatments 2 and 3 when alsc compared
with the standard treatment which contained 15% sucrose,

3% fat, 13% milk so0lid non fat and 0.8% gelatin (17).

Group B (Apricot low calorie ice milk):

a~ Mix properties:

Acidity, specific gravity, weight per gallon and

-526- .. -



Women's Coll. Ann. Rev.
Vol 17 (1992).

Tabls (5} : Cffcct of using low cnergy fruit [ suawberry ] on the encrgy content
of low caloric ice milk. ( Kilo Joule / 100 gm ).

Treatments  Strawberry solids  Sucros  Sorbite)  Kilo Junle Reduction of

No. %o % % /100 gm thcanl:rggh‘,::
standard
Standard ’
treatment - 15 -- R70.44 -
Treatment (1) = 15 L 545.20 37.37
2 1.5 13.5 - 524.85 39,7
373 )] 1.5 11.5 2 524,85 39.7

Tablc ('6°) : Lffect uf vsing low cnergy fruit | apricot § on ihe neidity, specific gravity, weight

per gallon amd freczing puint of low calorie kee milk inixes.

Treatments  Apricot solids  Sucnme  Sorbitol  Acidity Specific Weight per Freezing puint

No. % % % * gravity gnllon (Kg) c
Controi (13 - 15 - 017 L1am 4.28 -2.14
2) 2 13 = 016 11226 4.52 -3.16
3 2 {1 2 0.96 1.0809 4.09 -LIR
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Tabfe (-7) @ Elfect of adding apricot friit oa she specific pravity, weight per pallon
and overrun of low culuric ive nik.

Treamenis Apricot solids Soucrose Surbitol Speeific. Weight per, Ovenun

No, ] Tor % pawvity gallon (Kg) %
Contral (1} .. L5 - 0.7121] 2.70 65.23
2) 2 13 = (.o4G1 245
66,37
) 2 " 2 0644S 244
G8.19

Tahle { 8 : Effect of adding apricot feuit on the meliing resistance of fow calarie

fee milk.
Treaunents Apricat solids Suceose Swrbitol Logs percent after
No. o % % *
First G0 Next30  Last30
minules  minues  minutes
Conual (1) - 15 - T.25 32.30 55.00
2) 2 0, - 25.0 42,43 25.33 -
(#)] 2 4] 2 0.02 44.30 16.82

‘Tabie 120) ¢ Analysis of variance for melting resistance of apricot low calatic ice

mnilk,
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Table ( 90 : Effect of adding apricot fruit on the arganoleptic prapertics of I;Jw

crloric ice milk,

Treatments  Apricot  Sucrose  Sorbitol  Flavour Rady and texwire Ml;:|liu;;qu:||i'!}' Total score

No, solids % % ) (50 points) €Ml poinis) (10 points} (100 puinis)
Control (1) -- 15. -- 41.8 36.0 8.3 T B5.3
@ 2 13 as 4137 32.2 6.8 - 80.6
@ 2 1 2 40.2 33.2 7.5 80.8

Tablc 119) : Effect of using low cnerpy fruit ( Apricot ) on the cnerey content of

low caloric ice milk ( Kilo Joule / 1) gm ).

Treaimenis Apricot Solids  Sucrose  Sorhbitol Kilojoule Reduction of enerpy

i 5 = ® /108 g Than thg
Standerd
" treatment - 15 -~ BI044 =
Treaiment (1) - 15 - 545.20 37.27
(2) 2 13 - 521.75 40.0
(3) 2 3 2 52135 40.0 =
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freezing point had the same results as that obtained

in case of using strawberry (Table 6).

b- Resultant apricot low calorie ice milk properties:

The results obtained in case of using apricot in making
low calorie ice milk are the same as in case of using

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

It was concluded that 1low calorie ice milk could
be made successfuly with strawber:? or apricot and sucorse
or strawberry or apricot with sucrose and sorbitol without
any significant differences than low calorie ice milk

with 15% sucrose.
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Abstract

The effects of feeding Chlorophyll and Green S on carbohydrate, lipid and

protein metabolism were studied, Body weight gain, liver weiglt and liver
glycogen were significanlly decreased, but blood glucose was markedly
slevated as compared fo controls. Total lipids, total cholesterol, phospholipids
and triacylglycerols were slighlly decreased. Gmen S feading resulied in

- significant docreasa of tolal lipids as compared fo controls andto rats fed -

Chlorophyll.

Aminotransaminases were  slighfly stimulated, while lactate
dehydrogenase was markedly inhibited on fesding food colourants. Serum
total proteins and gamma-globulin were significantly elevatad, while albumin,
glphal-, alpha2- and beta-giobulins showed slight variations as compared to
comirols.

Our histological resutts were mainly found with rats raceiving Green S.
The inflammatory foci seen in the hepatic parenchyma showed higher
incidence in rats fed with the synthetic dys, which might be due to the toxic
effect of Graen S .

Introduction
The relative safety of a colouring materiat in food may be judged by the

satistfactory outcoms of approved experimental investigation. Arificial food
colourants are used in great amounts. Several Scientists and consumer

- 833 -
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crganizations have raised the guestion as to , whether artificial colourants
should be allowed at all { Henry, 1380 ). Some investigators examined
synthetic as well as natural colourants on certain biochemical items ( Kiso et
al., 1983 and Levitan et. al., 1984 ).

Chlorophyll is mainly present in the chloroplasts of higher plants. Twa
forms of chlorophyils { a , b ) are usuaily found in a ratio of 3:1 . Some of
synthetic dyes have been used as food colourants, but some of these
passessed potential hazard to humman health. Green S (wool Green BS, Cl
(1971) No. 44090; EECE. 142 ) is a water-soluhle dye used widely hy the foad
industry. It is the monosodium salt of 4, 4-bis ( dimethylamino ) -
diphenylmethylene - 2 - Naphthol - 3 , 6 - disulphonic acid. Following the oral
administration of the colourant at a dose leve! between 250 and 400 mg/kg to
rats, showed that approximately 30% of the dye was recovered in the feces
and up to 0.34% in the urine. No evidenca for metabolism of the dye in these
species ( Phillips et. al.,, 1980).

The present study aimed at the investigation of the hiologica! effects in
male albino rats administered diet mixed with chlorophyl! as a natural green
pigment and Green S as a synthetic green colourant to evaluate their effects
on carbohydrate, protein and lipids. Also liver function test was performed hy
determination of serum aspartate transaminase, alanine transaminase and
lactate dehydrogenase activities. Moreover, histological studies wers
perfarmed on tiver samples for nomals and rats which were fed by adifiial dye
as well as rats fed by natural pigments.

Material and Methods

Eighteen male alhino rats, weighing 90 - 150 g, raised individually in a
well aerated cages, under hygienic conditians for 60 days. The rats were fed
balanced diet as described by E-Shobaky and Saleh ( 1985 ). They wema
divided into three groups ( each of six rats ). Tha first was kept as controls (
fed colourant free diet } The secand and third groups fed their diets
supplemented with one gram of chlorophyil and of Green S pigment / kg diet,
respectively. After 60 days and avemight fast, rats were sacrified, bleed
samples were collected, sera were separated and livers were dissected out.

Total proteins and their electrophoretic separated fractions were
determined as described by Ibrahim { 1970 ). Serum glucose and liver
glycegen were determined as described by Trinder ( 1969 ), and Carmol et. al,,
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(1955). Liver function test was investigated by estimating serum aspartate
transaminase, alanine fransaminase and lactate dehydrogenase activities
using Biochemica! Kits ( Boehnnger Mannhaim Gmbh, W. Germany ). Total
lipids, tatal chalesterai and phaspholipids were determined as described by
Knight et. al., (1972), Watson { 1960 ) and Connerty et. al., ( 1961 ). Serum
Iriacylglycerois wera determined by the colorimetric method using Laboratory
Kits from Wiener Lab. ( 2000 - Rosaria - Argentina ). Student's t - test was
used to anatyse the significance of expenmental rat serum constiluents
compared to the mean contro! levels { Amitage, 1974 ). in all analyses a
probability level of less than 5% was cansidered statistically significant. From
each group of experimental rats, liver spacimens were taken and fixed in
fonmol saline 10% for histolagical study as descrbed by Drury and Wallington
(1967).

Results and Discussion

Graen S consists of three linked aryl ( usually phenyl } moiefies with a
cantral carbon atom. They all contain suiphonic acid groups which render them
highly water-saluble and their low pKa values are held to be responsible for a
characterstic low degree of absarption from gastrointestinal tract (Drake, 1975)
No data are available on the metabuqlic fate of tnphenytimethans dya in man.
Howaver, the principal facters govaming absarption of dyss in both man and
animals are the degrea of ionization of dyes in the gut, luman, the extent and
nature of degradation effect by gut flara, Furthemmare, the pH of tha varioys
regions of the nonmat human gut is substantiaily similar to that of the rat
( Cramptan, 1970 and it would be reasconable, therefore to expect that the
biclogical fate of tha dyes would be simitar in man and the species
investigateq.

Phillips et. al., { 1980 ) reparted that, 14-C-labelied Green S was not
absorbed when orally givan ta rat or guinea-pig at a dose level of 30 pg/kg to
10 mg/kg and is not metabolised in the gastro-intestinal rect of these spacies.
They found also that prolonged feeding of higher dose levels have no
significant effect. Therefore, the lack of absarpfion and metabalism of Green S
following ingestion in the rat, mouse and guinea-pig may account for the vary
low order of toxicity.

Body weight gain, liver weight and liver glycogen were markedly
decreasad wihile blaod glucose was markedly increased as compared to

=535~
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controls, on administration of either Chlorophyll or Grean S { Table 1). There
are siight vanations between these items for rats fed chlorophyil and Green S
(P** > 0.05). Alsa, there wera a slight decrease of totat cholestero!,
phosphalipids and triacylglycercls. Tolal lipids were significantly decreased for
the Green S group as compared to confrols { Table 2 ). Green S is an effective
hypolipidemie campound than chlorophyif ( P** < 0.05 ). El-Descky ( 1593 )
reported that the natural pigments, Chlorenhyil and Curcumen have pawerful
hypccholesterolemic and hypolipidemic effects. The hypocholesterolemic
activity may be due to stimulation of lipolysis. He reporfed also stimulation of
transaminases by pigment induction. These finding led o suggesfion that cell
metabalism was tumed to glucose synthesis and decrsase of glycogen. This is
in accordance with our experimental results ( Table 1).

Lactate dehydrogenase was significantly inhibited on administration the
natural or synthetic pigments { P* < 0.05). Feeding diets containing
Chlorophyll or curcumen resufted jn marked decrease of LDH activity ( E-
Desaky, 1993 ). AST and ALT activities in both plasma and liver hamogenate
were stimulated by Chlorophyll and Green S ( Abde! Rahim et. al.,. 1987 ).
However, ALT is increased in fiver damage, While AST and cccasionalty ALT
activities are increased in progressive muscular dystrophy. The significant
inhibition of LOH an pigment feeding may be a result of unfavourable condition
cf liver, which cannot synthesize it. LLH Is inhibited by reagents that react with
thic! groups, Borate and oxalate inhibt it by competing with lactate for binding
site on the enzyme. Excess pyruvate and lactate inhibit enzyme aclivity (Tietz,
1987 ). The lactate and pyruvate contents in different organs were dependent
on the rate of glycolysis, pyruvate kinase and lzctate dehydraogenase
activities.

Clode et. al., { 1987 ) reported low values of LDH aclivity, which do not
indicate any biclagical damage. They considered that most of the differences
from control encountered In their study do not represent any toxic effects on
administration of Green S .There were a slight transitory anaemia , mild

_ histalogical changes of the thyroid gland and slight nephro-histological

changes. All of these were confined to the highest dose leve! and on this
basis, they concluded that the Green S dose up to 500 mgfkg/day without toxic
effects.

Administration of Chloraphyll or Green S resulted in significant increase of
sarum tatal proteins and gamima-glabulin, but resulfed in slight vanations of
albumin, alphai-, alphaz- and beta-globulins as compared to controls (Table 4).
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Feeding with Green S has variable slight effect on serum proteins fractions as
compared to the effect of Chlorophyit feeding. The increase of alpha-globulins
is a noteworthy feature of acute febrile diseases, which resulted in increased
tissus mucopolysaccherides breakdown or their excessive farmation. The
marked hypergammaglobulinemia is due to antibodies formation and / or due
to regeneralion of reficuloendothelial system to synthesize globulins.

Abdel-Rzhim et. al.,, { 1987 ) reparted that colourants might regulate
plasma proteins and liver soluble fraction by stimulating protein biosynthesis to
produce specific enzymes to protect these conditions { for detoxication ) of
natural and synthefic pigments. This increase is still in the normal range. But
this eannot be as a permission for conlinuous consumption of such
compounds especialiy the synthetic ane. Ibrahim et. al., { 1988 ) reported an
increase of T3 and T4 harmones excretions. The elevation of serum proteins
as a result of Green S and Chiorophyil induction may be due to increase of
DNA and RNA that siimulate profein biosynthesis.

Histologicai studies showed thai parenchyma of control liver and liver of
rats fed diet supplemented wiih Chlorophyll consisied of radiating cords of
hepatocytes. The hepatocyles appeared polyhedral in shape with acidaphilic
cytoplasm.The nuclei were rounded and centraily located.The blood sinusoids
appeared as narmow spaces between the hepatic cords (Fig.1).Williams (1959)
reported that the information ideally needed about food ¢olourants,includes
knawledge of its toxicily, absarption, melabolism, excretion and accumulation.
Our histolegical resuits wera mainly found with rats receiving Green S . The
inflammatory foci seen in the hepatic parenchyma showed a higher incidence
in rats fed with synthetic dye . These might be due 1o the toxic effect of this dye
on hepatocytes ( Fig. 2, 3, 4 ). This is in accordance with resuls of Moorhouse
et. al., (1987 ), bul they did not consider these changes to be of any
taxicological significance.

Acknowledgement

{ would like to thank Dr, Hanae Hussein, Associale Professor of Histology,
Faculty of Medicine, Alexandria University for the histological interpretation in
this study.

=537-



DL e

i N

Yomen's Colli. Ann. Rev.
Yol 17 (1992).

References

Abdel-Rahim, E. A. ; Ahmed, F. A. ; El-Dasoky, G E. and Ramadan, M. E.
(1987 ): Biochemical role of sama natural and syntheiic foad
calourants on liver funclion of rats. Minia J. Agric. Ras. & Dav,, 9,

1117.

Armitage, P. { 1974 ). Statistical Methods in Medical Research, 3rd. ed. P.116-
120 published by Blackwell Scientific Publications,

Camol, N.V.; Longley, RW. and Roe, J.H. {1955 ): Tha detarmination of
glycagen in liver and muscle by use of Anthrone reagent. J. Bial.
Cham., 220, 583..

Clode, 8.A.; Gaunt, |.F. and Hendy, R.J. {1987 ); Shart-term toxicity study of
Grean S in rats., Fd. Cham. Toxic., 25, 969.

Connerty, H.V.; Briggs, A.R. and Eaton, E.H, { 1961 ): Simplified defermination

of the lipids components of blaod serum. J. Clin. Chem., 7, 87.

Crampton, R.F. (1970 }: Absorption from the gastro-intestinal tracl, as applied
to food additives. In Mstaholic Aspects of Foad Safety, Edited by F. J.
C. Roe, P. 59. Blackwell Scientific Publication, Oxford.

Brake, J.J.P. { 1975 ). Food Colours ? Harmiass Aasthetics or Epicurean
Luxuries ?, Toxicolagy, 5, 3.

Brury and Wallington ( 1967 ): Carloten's Histological Techniqus, 4th. edition,
New York, Toronto, Oxford University Press, P 129.

Ei-Desoky, G.E. ( 1993 ): Health aspecis of using natural colours, Natural
Colours forthe Food Industry, Conferences and Exhibition, ismailia,
Fabruary, 6, 1993.

El-Shobaky, F.A. and Saleh, N. { 1985 ): The sffect of food stuffs commonly
consumed in Egypt on Iron absorption and utiiization. J. Sei. Food
Agric., 37, 64.

Henry, B.S. { 1980 ): Colours-altematives to synthelics., Food Proc. Ind.,11,46.

Ibrzhim, AM, { 1970 ). Studies on the separation of proteins by gel
electrophorasis. M.Sc. Thesis. Facuity of Science, Caire Universily.

ibrzhim, A.V.; Abdel-Rahim, E.A. and Ramadan, M.E.{ 1988 ): Effact of soma
natural and synthetic food colourants on protein, Nucleic acids and
Nucleasas in albino rat organs. Minia J. Agric. Res. & Daev.. 10, 1675,

Kiso, Y.; Suzuki, Y.; Watanable, N. and Hiking, H. { 1983 ): Anfihepatotoxic
principales of Curcuma longa rmizomes. Plants Medica., 49, 185.

-538-



Women®’s Coll. Ann. Rev.
Vol 17 (1992).

Knight, J.A; Andersan, S. and Rawe!, J.M. ( 1972 ): Chemical basis of the
Sulphe-phospho-vanitin reaction for estimating total serum lipid. Clin.
Chem., 18, 199.

Levitan, H.; Ziylan, Z., Smith, G.R. and Rapoport, S. ( 1984 ): Brain uptake of
& {ood dye, Erythrosine B. Brain Res., 322, 131.

Moarhause, S.R.; Creasy, D.M. and Gaunt, }.F. { 1987 ): Three-Generation
Toxicity Study of rats ingesting Green S in the diet. Fd. Chemn. Toxic.,
25, 985.

Phillips, J.C.; Mendis, D. and Eason, C.T. et, al., ( 1980 ): The metabolic
dispositian of C14-labelled Green S and Brilliant blue FCF in the Ral,
Mouse and Guinaa-pig. Fd. Cosmef. Toxicol., 18, 7.

Tietz, N.W. { 1987 ): Fundamental of Clinical Chemistry. 3rd. edition, W.B.
Saunders Company Philadelphia, London , Toronto, P 380.

Trinder, P. ( 1969 ): Enzymatic delermination of glucose. Ann. Clin. Biochem.,
6, 24.

Watson, D. (1960 ); Cholesterol determination by calarimetrnic methed., Clin.
Chem. Acta, §, 637.

Williams, R.T. { 1959 ): Biochemica! and Phamnacological Aspects of colours
and flavours., Chem. and Ind., 473 - 476.

~539-~

A e—



A D ol

Women's Coll. Ann. Rev.
Vol 17 (199%2}.

Table 1.: Effect of chiorophyll end Green $ Administration on body welght Galn, Liver

Weight, Blood Glucose and Liver Glycogen

body weight gain liver weight blood glucose  liver glycogen

(9) (g) (mg/ar) {(9%)
a- Rats fed diet free colourants ( controls ).
mean +SE. 1925+11.05 933+066 9477 +0.89 503+0.16
b- Rats fed det + Chioro 1g/ kg diet ).
mean +SE. 1498+1214 7664058 11584+3.08 321+027
P < 0.05 0.05 0.05 0.05
¢- Rats fed diet + Green S [ 1/ kg diet).
mean 4+SE. 1636+ 19.09 7.22+0.84 11629+ 423 3.00+0.05
P*< 0.05 0.05 0.05 0.05
P+ < N.S. N.S. NS, M.S.

P* : P values less than 0.05 ks considerad significant on compartson to comrols.
P+ : P values less than 0.05 is conaldered aigrificorit on compariaon betwzen symthetic -

and natural colourant
N.S. : not significant
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Table 2 : Effect of chiorophyl and Green S Administration on total lpida, total

cholesteral, Phospholipids and Triacyiglycerols { mg / dl).

total lipids total cholesterol phospholipids  friacylgtycerols

a- Rats fed dict free colourants ( controls ).

mean +SE. 8329+2564 105.7+8.13

b- Rafs fed dlet + Chioropinyil { 1g / kg diet ).

mean +SE. 764.8+233.9 104.0 +0.41
P*< N.S. N.S.

c-Ratgfed dlet + Green S { 14 / kg diet ).

mean +SE, 657.0+26.21 92.0+548
Pt < Q.05 NS.
Pt < 0.05 N.S.

132.0+108

1153+ 102
N.S.

114.1 +100
N.S.
N.S.

510+5.1

448 +257
N.S.

40+202
N.S.
N.S.

P* : P values less tham 6.05 is considered significant on comparisen to confrols,

P** : P values less than 0.05 Is considered significant on comparison between synthetic

and natural colourant
N.S. : not significant
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Table 3 : Effect of chloraphyl and Green § Administration on Serum AST , ALT and
Lactate dehydrogenase Activities (U /1)

AST ALT LDH
a- Rats fed diet free colourants ( corrols ).
mean +SE. 42,42 +087 16,13 +1.92 383.3+3.58
b- Rats fed diet + Chlorophyil { 1a / kq diet ).
mean +SE. 453 +2.42 17.52+2.30 2742 + 3.0%
P < N.S. N.S. 0,05
c- Rats fed diet + Green S { 10 / kg diet ).
mean +SE, 4545 +1.81 188+3.36 2696 + 108
P < N.S. . N.S. D.05
pr< N.S. N.S. N.S.

P* : P values less than 0,05 fe considered significant on comparison to controfs.
P : P values less than 0.05 Is considered sigrificant on comparison between synthetic

and natwral colourant
N.S. : not significant
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Table 4 : Effect of chiorophyll and Green S Administration on Serum Protein Fractions

(gfd)

TP Alb. a0 az-g p-g &g
a- Rats fed diet free colourants { controls ).
mean+SE 72+018 454+009 058:005 057+003 055+005 088+007
b- Rats fed diet + Chiorophyll ( 19 / kq diet).
mean*SE. 7.73¢023 4584014 0644009 042+008 0671008 1284010
Pe< 005 N.S. N.S. NS. N.S. 005
c-Rats fed dlet + Qreen S { 1/ kq dlef ).
meanSE. T7.82+011 4M+014 0423011 0T4:008 04540493 129+0.10
P < 0.05 N.S. NS. N.S. NS, 0.05
P e N.S. N.5, N.S. 0.05 N.S. N.S.

TP : total pratiens , ALb : abumin , al-g : alphat globulin , o 29 : alpha2-

globulin , P -g : beta - globulin , 59 : gamma -glabulin
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Fig. 2: Liver of rats fed Green S, showing degenerated hepatocytes
in some areas. Streaks of mononuciear cellular inljltration_v:ere
avident { ammow ). Mic. Mag. X 400
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Fig. 3: Liver of rats fed Green S, showing foca! degenerated
hepatocytes were apparent. Moderate celiular reaction was evident
( amow ). Mic. Mag. X 400

Fig. 4: Liver of rats {fed Green S, showing focal aggregations of
cellular reactions pressing the surrounding hepatocytes ecausing
some degenerative changes ( arrow ). Mic. Mag, X 400
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Synthesis and Sumie Reactions of New Quinazolone Derivatives

T.M. Abdel- Rahman ,

Faculty of Specific Education, Abbassia, Cairo. Egypt.

2-(2—p—Aniso_vlvinyl)-«!ﬂ-:!,l-ben:amzin-i-one 4]
easily condensed with o-toluidine @nd/or p-phenylene-
diamine affording the formation of the corresponding
quinazolone darivatives (/la and b).

Reaction of quinazolones He and b with Bry,
ainines, aromatic aldehydes, hydrazines, urea
and thiowrea has been investigated.

2{Z-Aroylviny!)-uk-3,1-benzoxazin-4-one has been prepared“’z,
by the nteraction between ethérial solution of anthranilic acd
w~ith acryloyl chloride followed by cyclization of the product via

baling with acetic  anhydride.

In the present investigaiion, we would like to report
on the synthesis of a number of pew 2.3-disubstituted-%-quinazolones

for the object of their pharmacological evaluation L& '“.

Thus condensation of 2-(2-p-anisoylvinr|)-4§_-3__,_.l:-benzmazin-h-om
(D with p-toludine and/or p-phynelene diamine.(j'a afforded the
formation of 2-(2-p-anusoylvinyll-J-g_-toly!J-klJﬂ)-quinazolinnne {lta) and

24{2-p-amsoylvinyl)-3{s-amincphenyi)-&( 3H)-quinazolinone (JIb) respectively.
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2
o)
[ NH2
P R
A |
N ScH=cH-C OCH; 4 JLusion,
) '
0
: .
R R!
a, CH,4 H
b, H NA,

The bromination of 1la in chloroform afforded the corres-
i

ponding dibromide derivative IIl.

CH=CH-C OoZH
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Refluxing of the dibromide III with alcohols, namely, methyl
and/or ethyl alcohol afforded the formation of the corresponding

tx—bromo—P-meIh-oxy or ethoxy derivatives IVa and b respectiirely(n

CH3

Qo

N .
=

N/’\ ‘ﬁ

?H—(;H—C C.‘h::H3
|

. Br OR -

(rv)
a,R:CH} . b, R =C,H

273

On  the imhd the reaction morpholine and/or piperidine re-
acts with the dibromide Il gave the corresponding o, p-di-

morpholino and e-f-dipiperidine derivatives ¥a and b, respactively,.

CH,
o)
N a
A ;
NN It _
(I‘_H —~:.(":H-—c QC_H_J
i Nj Nj
[x (x‘
v)
2,X=z0 b,-x:-_CHz
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Condensation of  2-{2-p-anisoylvinyl-3-(4-aminophenyl)-4 {3d}-
quinazolinone  (Itb) with aromatic aldehydes namely benzaldéhyde,
anisaldehyde andfor p-chlorobenzaldehyde afforded the fomation: of

the corresponding azomethines derivatives Via-c respectively.

o
N=CH—Ar
N
A
& CH=CH-C OCH,
M
o

- D
Ar = CHJa) Ar = C.H,OCH(p)(b) and Ar = CH -Cilp) (9
As a point of interest Hfa and b condensed easily with

hydrazine hydrate and/or phenylhydrazine in boiling ethanol atfording

the formation of the pyrazolinyl quinazolinons derivatives Vlla-d,

respectively.
n el
o
Rl
N
=~
N7 OCH
l 3
R'~N=—-N
(vio
R RI Rll
a . CH, - H-- -H =

=550 -
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{5}
b CH, H
c NH,
d H NH,

The synthesis of oxo- and

Villa-d rspectively was investigated.

R
o
N
N/
H-N\WT,N
X
v
R R’
.I G{J H
b, CH, H
<, H o NH,
4 -
_ H  NH,

~551-

CeHs

H

CeHs
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EXPERIMENTAL

The infraréd absorption spectra were determined with
@ Unicam SP 1200 Spectrophotometer using KBr wafer technique

and listed with other physical data in Table L.

The NMR spectra were obtamed wusing Varian Model A-90

spectrophotometer and listed in Table 2.

All melting points are not correcied.

Reaciion of 2—(2—p-anisoylvmyll-#ﬂ'-3,1-'benmazinj¢—one (1) with o-toluidine.
Formation aof Ua:-

A mwmixture of 2-{2-p-anisoylvinyl)-4H-3,1-benzoxazin-4-one ()
(0.01 mole), o-toluidine (0.01 mole) and enhydrous ZnCl, (0.5 g)
was hea’u:d' in an oil bath at 150-160°C for &% hrs. The solid
p-ruducl was cooled, washed with dilute HC! (5%) filtered oif and
crystallized from ethanol to give the corresponding ) quinozolinone

derivative Ua as yellow crystais melted at 187-8°C. Yield 75%.

!

 Reaction of (I} with pphenylene diamine. Formation of Iib.

A mixture of 2-(2-p-anisoyl'viny1)—#ﬂ-3,l:benzoxazin-k-oné (1
" (0.01 mnt:le')"n and p-phenylene diamine (0.0! mole; 1.08 g} was
heated on a direct flame for 10 minutes. The re?gtlon product
:r.és cooled and triturated with ethanol and ﬂltt:::d off. The
crude solid product thus obtained was recrystallized fram ethanol

to give Ib as yellow crystals melted at 205°C. Yield 60 %.
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Dromination of 1lla Formation of the dibromide [If=-

To a cold solution of Iila (0.0l mole) in chloreform was
added gradually a chloroform solution of bromine (0.0 mole)
and the reaction mixture was stitred for 1 hr. The solvent
was evaporated and the separated solid was collected and re-
crystallized {from benzene / ethanol mixture (5:1) to give the

corresponding dibromide derivative II as colourless crystals melted

ot 2B E Y ieid—E — e S e g

Reaction of M with alcchols. Formation ef IVa and b:-

A mixture of Iil (1 g and methyl ar ethyl aicohol (50 mi)
was refluxed for | hr. The solution concentrated to half its
volume, cooled and the obtained solid products were crystallized
from the appropriate solvent to give the corresponding .x-brome-f-

methaxy or ethoxy derivatives IVa and b, respectively.

Reaction of [ with morpholine and piperidine. Formation of
Va and be- ’

A mixture of HI (1 g), morpholine and / or piperidine (2 mi
and (25 wl) benzene was heated under reflux for 2 hrs,, flitered
while hot and concenterated. The .".olid product obtained was
crystallized from the appropriate sclvent to give the corr2sponding

dimorpholina  or dipiperidine derivatives Va ‘@d b, respectively.

Condensation of lb with aromatic aldehydes. Formation of Vla-c:-
A mixture of IIb (0.01 mole), benzaldehyde, anisaldehyde
and/or p-chlorcbenzatdehyde (0.0f mcle), ethanol (36 ml) and

glacial acetic acid (0.5 ml was refluxed for % hrs. The solid

-553-
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Product obtained after concentration and cooling was crystallized

{rom proper solvent to give Vla-c, respectively .

Condensstion of Ha and b with hydrazines. Formation of WVlla-d:-
A mixture of Ha andforb (0.0 mole), hydrazine hydrate

and/or  phenylhydrazine {0.0] mole) and ethanol (20 mll'“ was

refluxed for & hrs. The solid product obtained after removal

of the most of the solvent was <c<rystallized from proper solvent

to give the pyrazoline derivatives VIla-d, respectively.

Reaction of ILla and b with urea andfor thiourea. - Formation
of Vilia-d:- I

A wmixture of Ua andfor b (0.01 mole), urea andfor thiourea
(0.01 mole) and ethanol (20 - mi) was treated with 10 drops of
placial acetic and refluxed for 6 hrs. The solid product formed

alter removal of the of the solvent and coaling was crys-

tallized from proper solvent to give the corresponding pyrimidinones

and pyrimidine thiones Vilfa-d, respectively.
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The physical propartis and infrared

of the new compounds

Mop.° Analysis % Group frequencies
Comcound (¢R0) (e (v -)
S Found Reguire (KBr, cm )
lia 187-3 E CpsHo005N, C75.32 7575  (C=O 1700, 1680
(yellow) 75 % (396) H %91 505 C=O 1580
N 688 7.07  C=N 1630
1) 205 EE C,H 995N, C70.15 7076  C=Q 1720, 1675
{yellow) £0% (407) H6.25 4.6 C=C 1580
N12.6D 1277 C=N 1620
NH 3380(broad)
ui 248 B/E CysHygOaN,Br, C5146  52.08 C=0 1710, 1630
colourless  85% (576 H 228 347  C=C 1590
N 397 468  C=N 1630
Br)0.8¢  31.25
IWEY 210-1 E C,gH430, N, Br C99.77 6035 C=0 {710, 1690
colourless = 50% {517) H 5.40 &bk  C=C 1623
N S5.5!  5.61
. Brlg.85 17.40
1Vh 227-3 E CygH, g OpNBr  C60.32  6L.01 C=O 1735, 1680
colourless  70% (531) "H 405 €70  C=N 1630
N 476 5.27
Brl6.32 16.94
Ya 180-1 B CyqH 05N, C69.58 69.97  C=0 1730, 1655
colourless  63% (563) H 357 633 C=N 1630
N 9.27 9.85
vb 200-1 E C35H40Ny C73.78 7464  C=0 1705, 1675
colourless 70% {56%) H 666 7.09  C=N 1625
N 9.27 9.92
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Table } (Cont...)
¥la 154-6 E C3Hp305N, C75.84 76,70  C=0 1725, 1630
(yellow) 65% (4835) H 4.56  4.74 C=N 1630, 1645
N 8.42  8.65
Vib 177-8 B CypH,50,Ny C73.81 7456  C=01710, 1665
{yellow) 50% (515} H 4.22 4,85 C=N 1635, 1620
N 7.62 8.5
Yic 203-4 E C, 1H2263N3C‘ C.I12)  71.60  C=0 1745, 1705
. {yellow) 55% {519.5} H 353  4.23  C=N l6u0, 1620
s i N 7.8  8.08
Clé.5l  6.83
¥lla 184-3 A C,4H 0N, C7318 7371  C=0 1630
{yellow) 60% (407) ¢ H 408  4.65 C=N 1635
N13.s47 1375  NH 3380 (Broad)
Yiib 196-7 B/E C 5 Hp30,N, C76.3¢ 77.0) C=0 1680
(yellow) -50% (483) H 352 4.7¢ C=N 1630, 1650
N10.76 11.59
vile 132-3 B € Hy O,N Ce9.18 70,07  C=0 1665
(yellow) 55% (s11) H &76 510  C=N 1640
N16.50 17.03  NH 4080
¥iid 167-8 E CyoH250s C73.22 7392 C=0 1660
{yellow) 70% (487) : H 676 5.13 C=N 1640
' N13.87 1437  C=N 3985
Vila, ~ 159-60 E CoeH 903N, C7L02 7172 C=O 16385
(yellow) 60% (435 H 297 436 C=N 1640
N12.24 12.87 NH 3890
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(11)
Table | {cont...)

VIilb 227-8 A CyeH 19°2N45 C63.77 69.17 C=0 167¢
(yellow) 40% {451) H 354 a2l C=N 1640
Ni2.15 1241 C=S 1340
S 6.82  72.09 NH 4225
Vilic L4ges B CZJHZIOBN 5 C63.06 68.33 C=0 1630
(yeltow) 65% {439) H 442 478 C=N 1635
. N 15.62 15.94 NH 4180
villd 261-2 E czjﬂﬂozmjs‘ C65.44 £5.93  C=0 1680
40% (555) H %18 4.61 C=N 1630
N1S.15  15.38 C=S 1360
5 685 7.03 NH  4D40

B = Benzene

E = Ethanol
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Table (2)
The N.M.R. spectra of some new campounds
Compound Solvent 8 -values Group
lia CDCI3 6.65-7.85 12 aromatic hydroéen
£.50 I H of -CH:CH-C-
0
. i
6407”7 | H of -CH=CH-C-
4.40 3H of -OCH,
2.25 3H of -Cl-l3 in phenyl group
lib (CD3)2C0 6.95-7.40 12 aromatic hydrcc;sen.
!
6.65 ! H of -CH=CH-C-
6.45 l1H of -CH=CH-C-
4.25 3H of —OCH3.
8.16 2 H of -NHz
Viib DMSO 6.90-7.95 I8 aromatic hydrogen
2.56 2H -CH, in pyrazoline
6.65 IH of -CH in pyrazoline
2.39 3H of -CH, if phenyl group
4.20 3JH of -CD'CH3 ErOUp.
"Viila cpc, 6.85-7.53 12 aromatic hydrogen
: 6.90 IH of -CH in pyrimidinone
2.60 ZH of -CH, in pyrimidinane
3.65 1 H of -NH in pyrimidinone
2.45 3H of -Cﬂs group
v 4.40

JH of -OCH, group

-558~-
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(13

ACTIVITY OF QUINAZOLONES

Quinazolones Va,b exhibit pronounced CN5 depressant,

anticonvulasnt and tranquilizing effects.

While, quinazolones VYlab possess antifertility activity,
muscle relaxant, antithelmintic activity against M-dublus infection

in mice.

Quinazolones VII successfuly screened as antihypertensives,
antifibrillatory, antiphogistic, hypotensive, antiadronergic, herbicidal

and bactericidal agents.
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