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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 ang 2% sorbitol. To each treatment
2% starter and suitable amount of wvanilla 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 gallen, overrun
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. Also freezing point decreased
as sorbitol 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 uvsing sorbitol as a partial
substitute of sucrose.

Introduction

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 unusuwal 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 maﬁinq a2 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 counld be
produced from mixes containing hydrolysed whey, in which
the lactalbumin aets as a stabilizer ané emﬁisifﬁer.
The enzymic splitting of lactose into glucose and galactose
enhances the sweetness and reduces the need for sucrose.

Also he mentioned that there are 8ifferent ways of adding

fruit to frozen yoghurt.

Megregor and White (4) studied the effect of
sSweeteners on the quality ang ;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 carrieéd out to prepare a low calorie
frozen yoghurt using sorbitol &s a partial substitute

for sugar.

Material and Methods

I- Materials:

Fresh cow's milk used in this study was obtained
from the herd of faculty of agriculture, HMinufia
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 FEgyptian products. Sorbitol used in
this investigation was brand called, sorbitol Heosorb
Requitte P 11 420. Stabilizer used in this study was
Palsgaard 5936 (emulsifier and étabilizer), produced

by palsgaard Industrie AIS, Denmark.

IT- Preparation of low calorie frozen yoghurt:

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

suitable amount of venilla, starter [Loctobacillus

bulgaricus and Streptococcus fthermophilus] and two

different kinds and concentrations of suvgar as follow:

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

Each batch from the mix weighted approximately {1kg)
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was consisted of: standardized milk 817 agm, 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 gm- + “sgorbitol
16.99gm, gelatine 6.34 gm and”statrtér Y634 gmt
e AT TR O

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, Streptococcus

thermophilus) was added 40 the above “milk and mixed
¢ .

very well., The mix was placed in' an electric ¢ontrolled

cabinet at (40-14°C) for 3 hours ‘then “cooled in a

Lo A

refrigerator at 5°C for 24 hours. o e

The other amount of gelatine was added to these
ingredients (skim milk powder; “sugars (sul;;:os'e.: or a
mixture of sucrose and sorbitol) and suitable amﬁunt
of water) and mixed. very well. The mix was pasteurized
at 72°c for 30 miputes;- cooled to 5°C and aged in the
refrigerator at S5°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 automafically controlled to stop whippiné when 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 for acidity
(5} specific gravity (6), weight per ga;lon {7.8)
and freezing point according tc the method recemended
for milk by the FAO Regional Dairy Devclopment and
Training Centre for the Near East (3].

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

in the resultant low calorie frozen yoghurt.

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

for melting quality.

c- Statistical aralysis: The data were st2tistically

analysed according to Steel and Torrie (13).°

-477-



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

Results and Discussion

a- Mix properties:

Effect of paratial replacement of Sucrose with
sorbitol on acidity, specif}c gravity, wcight per gallon
and freezing point of low calorie frozen yoghurt mixes

are illustrated in table {1). »

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 4.1%

and 4.18 kg for 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 and - 2,14°c for

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

point increased very slightly in 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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Tle (4 ¢ Effeet of panial replacement of sucrose with sorbitel on acidity, specific pravity

weight per galion and licezing poin of {nw caloric (rozen yoghurt mixcs,

Goup comparistn - Sucrose Surbitol Starter Acidity Specifie gravity Weight per gullon Freezing

% % % o (Ke) C
Txnlmcmr -1 15 - 2 0.62 11060 4.19 -2.21
Tamznt 2 13 2 2 0.65 £.1030 4.18 -2,24

Tahle (Z): 1 icst resulis for compatison of ueatments 1 and 2 in acidity,
pecific gravity, weiphs per gallon aid Freeziag point of low caloric

fiozen yophur mixes.

. t-vihie t-valuc
Prspertics .
{Calculmed) (tabulated ar Q05 protability level )
() Acidity, comparison .~ 119 2.8

teaiments 1t 2,
tl ala v avi

}Sptltflc grav tﬁ; 4.4 _

Comparison treatmenls '

1and 2 t

) Weigli per gallon 0.4 2,7%
COMparison Hcatments

i) 2,

f) Freezing paint, 1.42 ; 2.78
" comparison lieatents

Land 2, ol . - - . -

-479-



Women's Coll. Ann. Rev. -8
Vol 17 (1992).

weight per gallon and freezing peoint did not excecd

the tabulated value at 0.05 level of probability.

b- Low calorie frozen yoghurt properties:

1- Specific gravity, weight per gallon and overrun:

The effect of partial replacement of sucrose with
sorbitol on the specifie 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 (1l4).
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 overrun was 71.70%8 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 :esults.agree Qith that of Hofi et al.
{ 15 ) and Omer (16). T.test for the difference between
treatments 1 and 2 in specifiec gravity,weight per gallon
and overrun did not exceed the tabulated value at the

0.05 level of probability table (4).

&
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bl {3 3 : Elfects of panial reptacement of sucrose with sorbitol on specific pravity, weight per galhm

and ovenun of low caloric frozen yoghurt,

Gioup Comparison  Sucrose  Swrbitol Staner  Specific gravity  Weipht per gallon  Overrun

Ta % T (Kgp) o
Treaenent (1} 15 - 2 {.6420 243 7170
Treatment(2) 13 7 2 ().6UBO 2.3 73.13

Tablc (l!n : T-test results for comparison of weamemts 1 and 2 in specific

gravity, weight per gallon and overrun of low caloric yoghun.

],fl'[ll.‘lli(.'!i - value t-value
{Calculatcd) (Tabulaied at 0.05 probability level)

(1) Specific gravity, 0.94 278

Comparison heatmenls

I and 2,
(2) Weight per galion, 0.72 , 2.78

comparison treauncnls

Tand 2 :
{3) Overmnum, eomparison 0.48 2.78

ireatnents 1 and 20
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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 calorie 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.Bl% 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 1last 30 minutes
it did not exceed the tabulated value at 0.05 level

of probability: while after the seccnd 30 minutes, it
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Tahle (5 ) @ Fafeet of pantial replacoment of sucruse with safitol ar the mching

resistanve uf fow caloric fozen yoghm,

Ganep Suctose  Sorbiiol Stnice Lasss prer centapee alies the cud of

AL EsEFAT R s TR PR AS ANE R ————

Coanpagison - o

ral

Irirst OU) Nrxt [.as1 30

Control (1) 12 " 7 26.S5) 42.62 22.96
(2) i3 2 2 2RA A6 K1 18.62

Tuble (&) : 'l'—lcﬁl resulis fur compatison of Ircauncnls 1 and 2 in wcliing

sesistanee ol low calorie frozen yoghuri,

. T-vaiue 1-viluc 2
Kionarisg (Catuchated) (Uabulaied at (105 probuability level)
Mclting, Resistanee,
cotyhiison heatiments -
Jaud 2 afler:-
(1) First 60 wiputes 0.08 2,78 )
(2) Next M) rminutes : 143 -2.78
(3) Last 30 minutes : 1.57 2,718
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exceeded the tabulated wvalue at the same Ilevel 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 effeect of sorbitol 2% with 13% sucrose
on the organoleptic properties of low calorie Erozen
yoghurt is given in table (7). From these results, the
score average fof flavour were 40.7, 38.8 and 35.2 ‘points
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 mixes, due
to the presence of sorbitel 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 3 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 of lew 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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Qe (7 ) 1 Effect of sothitol 2% with 135 suctese on the onganuleptic propetties of low calorie frazen

yoghul,

Trumenms  Suweiose  Sarhitol  Stwler  Flavous 'Iisnlymul textie  Mchiing quality “Total score

+ No, o o % (50 puints) (41} points) (10 poims) (100 paints
Ceitraf (1) is - 2 40.7 353 B.U 84.0
@ 13 2 2 38R 14.2 1.5 74.3
¢y 0, 2 2 0.2 M5 7.8 8.5
= Table (8 ): Analysis of varanc for organoleptic peopertics of low caloric frozen
y\lghurl. .
Source ol Yariance N 8.5 M.5 F 1.5.D
Blcks L] $12.4500 162.4Y00
Ticatucms 2 14,1100 57.0550 285 -
Error 10 4428900 44.2H90
Talal i 17
i
-1
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The statistical analysis of variance (table 8)

proved that the changes occured in the total score of

the resultant low calorie frozen yoghurt were not

significant between treatments l,2 and 3.

From frozen yoghurt results it could be concludegd

that, the acidity was increased in treatment 2 than

treatment 1 and this may be due to the presence of

sorbitol. 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

l. But the differences between the treatments were not

significant. Melting resistance for treatment 2 was

low than treatment 1. The difference between treatments

in organoleptic 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.
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STUDIES ON LOW CALORTE TC: MIT.K
1- THE USE OF SHCORT. AND SORBITOL
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Low calorie ice milk was mada by using different
percentages of sucrol and sorbitol as a partial
substitute of sucrose. The formula used for making
the low calorie ice mili: contained 2% fat, 15% sucrose,
13% milk so0lid not fat milk and 0.7% gelatin. The
low calorie ice milk mix was. analysed for acidity,
specifie gravity, weight per gallon, viscosity and
freezing point. The resultant low calorie ice milk
was analyzed for spzcific gravity, &eight per gallon,
overrun, melting resistance, organoleptic evaluation,
and energy content. It was concluded that sucrol
and scrbitol can be used as a partial substitute
for sucrose (2% sucrol or sorbitol, 1% sucrol or
sorbitol and 1% sorhitol + 1% sucrol) to produce
an acceptable and palatable ice milk.

Obesity is one of the most common nuatritional
disorders in present days especially in development
and fast developing countries {1),_and it represents
a serious health hazards. Excessive weight increase
susceptibility +to a number of digcases, such as
diabetes mellitus, hypertension, - renal diseases,
arteriosclerosis, zerdiovascular diseases, gall
bladder, renal diseases and others. ILocu fat ice milk

is suitable to obesc people and to tlhose who suffer
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from arteriosclerosis and cardiovascular diseases.
Low calorie ice milk is characterized by: lecw 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 protzins.
Ice cream is an easily digestible and nighly palatable
food. It possesses special advantages as a food for

various 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 cbtained
from the herd of Faculty of Agriculture, Minufiva
University, Egypt. Skim milk powder was an U.S.A.
low heat product. Gelatine, vanilla, sucrol and sucrose
were Egyptian products. Scrbitol was a brand called,
sorbitol Neosorb Requitte P11 420. Stabilizer used
in this study was Palsgaard (emulsifier and stabilizer)

produced by Palsgaard Industrie A/S5, Denmark.

-490-
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Preparation of low calorie ice milk:

Low caleorie ice milk using sucrecl and sorbitol

as a partial substitute for sucrose was done as follow:

It was made froem milk standardized to 2% fat
and 13% solid-not-fat and 0.7% gelatine, suitable
amount of wvanilla 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 No. 2 contained 14% sucrose and 1%
sucrol. In each batch approximatly lkg of the mix was
consisted of 830 gm standardized milk, 33.2gm skim
milk powder, 120,B7gm sucrose, 8.63gm 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, 33.2gm skim
milk powder, 112,24gm sucrose, 17.26gm sucrol and

6.95gm gelatine.

Treatment No. 4 contained 1l4% sucrose and 1%

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

6.95gm gelatine.

Treatment No. 5 contained 13% sucross and 2%
sorbitol. In each batch, approximatly 1lkg of the mix
consisted of 630gm standardized milk, 33.2gm skinm
milk powder, 112.24gm &sucrose, 17.26gm sorbitol and

©.95gm gelatine,

Treatment Ho. 6 contained 13% sucrose, 1% sucrol
and 1% sorbitol. -

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

sorbitol ané 6.55gm gelatine.

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

- Viscosity was carried out by using Hoppler viscometer

type BHp No. 17663 with calibrated tube No. 69016.
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Freezing poinlL was determined according to the method
recommended for milk by the FAO. Regional Dairy
Development and Training Center for the Near East

(7).

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

* Overrun of the frozen product was calculated using

the following equation (8).

= Welqht of mix-weight of frozen ice cream
Weight of frozen ice cream

% overrun X 100

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

Organoleptic scoring was carrieﬁ. out by regular
panel from the Food Science Department, TFaculty
of Agriculture. Scoring was carried out according
to Rothwell (10), for flavour (50 .pcints}, body
and texture (40 points)y 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 sucr&se with sucrol and sorbitol
showed that the mean wvalues of specific gravity
and weight per gallon ranged from 1.1016 to 1.1553
and from 4.17 to 4.37kg respectiveiy (Table 1).
Analysis of variance showed that the differences

for both were not significant.

Freezlng 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 sucrol and sorbitol, added. The freazing
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 1least lowering of £reezing point, and lower
molecular weight constituents 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

=494
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Tabfe (1) @ Effeet of pactial replacement of  suciase with soerol ol
sarhito] ou avidity, specilic grvity, weighn per patlon (102} mal b ering pnin
nf Weov eatar? doe mitk mix.

. Teeatinem Sucrnse  Sarbilal Sucral Acitlily S;.u‘t;il‘ir Woiply prr Freezing pumt
Mo, ot o i o pravily palloi {13) (L‘]
Coneol) 3 15 " . 017 11230 am 214
2 1 - i 0.9 LI3S3 a3 22
B I - 2 DR 1856 P A
4 18 ! - 037 LIRS AN -2.30
5 n 2 - a1 1,ma 407 2,32
6 1 1 1 019 L1533 4.3 232

Pabitef 2t el aof pantical eplacemem of sucnise with saero? anch saebital om e viscosity (Cp)
af kyw caliic ice milk niws ped for dilfesent perily, ’

Visenvi ).'"(-(.:ﬂ ol ais aped for s

Trealments Sucrase  Swrhilel Suernl —— ——e— - ——
No. Th <. L ll.l'l[mv; 4 honirs 24 honrs
i
Congral 1 15 - - LWL 140 12107
2 14 - 1 5.495 1450 126,50 -
3 13 - 2 612 AR 1] 136.90
4 (2] | - H.51 2425 136.65
5 13 2 - 5.13 2610 - 129.00
s G 13 1 1 474 7.4 134,49
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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 wviscosity of low

calorie ice milk mix aged for different pericds.
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 aftar 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 between 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 galloen 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.
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Talte 131 ¢ Effect of poantinl replicenieul of suciore with suend sod sobiwl o specific pravity,
weiphe per gallon and ovearun af low ealurie ice milk,

-

Teeasnenls  Sperase  Sothind guera) Spoeaafic gravity  Woeyt per gallan Overrun

M. " o = (e o,

Contrul {1} 15 = - (.738G 2.80 6267
@ - | 0.7285 2.6 s872
o 3 - 2 0.7397 2.80 60.25
M o i . - 0.7130 2.70 6615
(» 13 2 C - 07297 276 55.43
0y N 1 1 07108 2.69 55.37

Tablel4): Lffeets of partiad eepliventent of sugrose with suerol aud smbitel on (he melling

resistanee of low ealwric ice milk.

Lass {'croeniyic alter”

Tremtmenis Sucrose Sordsingd Sucrn!

b o Fiest neal o La:t
e " ” o0 mim:lvs A0 minues+ 30 winules
Controf (1) 15 - - 747 2400 BA5
@ 14 - 1 4.4% 20,17 “‘5.6
)] 13 - 2 R0y 36.13 34,76
(L)) 4 1 -~ 162, p 1 151
5y 13 2 - 162 26.39 63.00
(D] 13 1 1 25 1604 78.79
. . B m————— re . - .
~497-



Women's Coll. Ann. Rev.

vol 17 (1992). -10 -
2~ Overrun: Table 3 shows that ihLe 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
suerol and sorbitol content decreased. This is
maf be due to the effect of sucrol and sorbitol
on the freezing point of the mix. The statistical
analysis showed £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 flavour score of treatments’

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

was added, and there was a slight decrease in
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Tablel S Iifec it of sucred (I'.‘{-i wilh sucrose (11%) oa the ergmalepli, (roperties uf fow ealoric

ice mitk,

Treatments  Swerose Sweral  [hieons Rudy &ieature  Mclling qualisy

Tutal scoré

N, “ o {50 poinis) (10 pevinig) (10 prints) (100 painis)
Comrnl{l} 15 - 117 24 .0 2.5
2 | 40.8 .z 7.0 77,3
M M I 34.5 a7 1.7 6.7

Table i B) : Effect of sucral (25 with 117% sucruse on the erpansleplic propenies of low calasie

icc anilk.

»

Treatments  Sucrose  Sucrol  Tlavemr Dody & texwure  Meling guatily  Towl score

No L] % (S poins) (40 pPerins)

(10 paints) (100 painws)
Contrni(1) 15 — 422 16.5 #.8 853
@) 1 1 422 ana 63 R0.§
'8 i3 2 423 ng 6.3 795
-49 ‘.!- -

B
f
1
i
A



Women's Ceoll. Ann. Rev. 12 -
Vol 17 (1982).

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 wix. 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 wusing 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 gquality decreased in
treatments 2 aﬁd 3 than treatment 1. Also, there
wés a slight increase in the teotal score of
treatment 1 than treatments 2 and 3. The analysis
of wvariance showed .that the changes occcured

in the total score were significant.
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I Tahle {7°) 2 Bffoct of avbilol 19 with suerose 145 on e orpamaleptic properiics of low calaric

we milk,

Teealments Sueros Swbitel  Flivour Bandy & Texome  Mehing gaality  Tol score

No % Th SO poims) (0 poin) (10 poimis) (W00 pusinis)
Contral {1) 15 - a3 315 9.3 g2 .
[ri) 14 ] By 38 8.3 H1.0
L 1 K4 33 8.2 LIRS

Tahle { B ): Effccts of gorbitol 275 with 137 sucrose on thé arganalepuic propestics of low calurie

ice mitk,

-

Tremmenes Swersc Sorbitol  Plovour Ny & Teanwe  Meling quadity  Totl scure

oy Nat, S % (SOpeims) (50 puinks) (10 poinis) (400 poials)
Cuntral (1) IS - 425 1R 727 4.0
& 13 2 112 azn 1.2 80.3
m 3 2 A6 32.5 12 81.2
'
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d- Low calorie ice milk uring 2% sorbitol 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 34 may be due to the presence
of sorbitol (2%), since sorbitol is a one half
of sucrose as a sweetener (15). &Analysis of
variance showéd no significant difference between

treatments.

e- Low calorie ice milk vsing 1% sucrol, 1% scrhitol

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, bu; the differences were net
significant. I
Energy content: Data given in Table 10 indicate that
the reduction of the energy value was 37.37% for
treatment 1 when compared with the standard treatment
which contained 15% su»:::r..'c;wse,r 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, 0.6% gelatin (16},
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P T abte (9 ) : Flfeet uf suered P74 seelited 19 with suermse 117 on e orpaneleptic progierties ol
3 fow calfie e milk,

. -E - - - 3 B e “ -

} “ catments Sucrose Strbind Suaiol Flavour Uinly &% textme biching quitity Tot scone
' No. ® % @ O peitd) (@0 peing (10 paias) (160 points)
b ~ () 15 - - a2 3.2 X 832

.! o 1 1 1 40.7 1L 13 HL5

M 13 1 | 9] na2 i SR 4 |

4

)

: -

*

!
}

Sntde (22 Effect of suero! and sorhing repliceinonl pan on i cxerpy contenl of‘low calnsic ice
widlk. |Kito Joule 7 ¥00gmi|,

; ]
L
g .
 ; Treatments | Suenrse % Sorbital % Suered %0 Rilo owle M pn Rakection of chergy %
]‘ : '
g Starglard
Uanment 15 - - R70.44
Tieatment (1) 15 - - 545,20 n»
™ 15 . - - 519.04 AK0
M M - 1 LR 4.50
Mmoo - 2 S19.64 amn
(5) 4 1 - S519.4 4.50
" @ 13 2 - 51901 450
@ 13 t i Sta1 40
. h "
¢ .. 5
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Studies on Low Calorie Ice Milk
2- The use of corn oil

lzakia M. Abdcl-Kader, Nazira A. Shehat,
2pziz E., Khader and 3Hamdia A. Helal.

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

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

3~ College of Home Economics, Minufiya University,

r

Experiments were conducted to study the effect of
adding different levels of corn oil on some properties
of lcow calorie ice milk mixes (2% fat, 138 milk solids
non fat and 0.7% gelatin) (control or treatment 1} as
well as the resultant Jlow calorie ice milk. Increasing
added corn oil decreased the acidity in all treatments
except treatment which centains 28 sorbitol + 28 sucrose
+ 28 corn oil. Specific gravity, weight per galloa,
freezing point and overrun were decreased when the amount
of corn o0il used increased, Melting resistance of low
calorie ice milk treatments were correlated with the
freezing point. Using 1% corn oil with 1% cow's milk
fat + 15% sucrose or using 1% corn o0il + 1% cow's milk
fat + 13% 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,K vegetable fats and oils 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.S.A. This survey showed
that most ccmpanies used peanut butter in their ice cream
recently have obtained commercial success. Madsen(2)
reported that vegetable fats and eils in ice cream improved
whippability, stability and the emulsifier component
also has a significant influence. This study was carried
to study the effect of adding different levels of corn

0il in making low caleorie ice milk.

Material and Methods

Fresh cow's milk was obtained from the herd of Faculty
of Agriculture M;Pufiya University..Skim-milk powder was
an U.S.A. low heat product. Sucrose was a crystalline
commercial grade produced by thé 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 serbitol Neosorb Requitte
pll 450. Palsgaard 5936 (emulsifier and stabilizer),
produced by palsgaard industrie A/S5, Demmark, was used.

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

Treatment )} (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 oil + 1% cow's milk fat +
15% sucrose.

Treatment 4 2% corn oil + 15% sucrose.

Treatment 5 0.5% corn oil + 1.5% cow's milk
fat + 13% sucrose + 2% sorbitol.

Treatment € 1% corn oil + 1% cow's milk fat +
138 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 to 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 minutes, then cocled 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 to 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 houars,

Methods of Analysis:

a- Mix Properties: The mix was examined for acidity(3’,
specific gravityl4), weight per gallon {s & 6),
viscosity using viscometer type BH3 Ho; 17663 with
calibrated glass'tube No. 69016 and freezing point
according to the method reéommended for milk by
the FAO Regional Dairy Development and Training

Center for the Near Bast(7).

b- Resultant ice milk: The resultant ice milk was
ctudied for specific gravity(4), weight per
gallon(3,6), averrun(8),  melting resistance(9)

and organoleptic evaluationf{l0),

Tﬁe organoleptic evaluation was carried out by regular
panel from the Food gcience Department, Faculty of
Agriculture, Minufiya University. Evaluation was carried
according to Rothwell{1l0), for flavour (50 points), bady

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

c- Statistical Analysis: The data were subjected to

analysis of variance(l1l).
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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 jncreased slightly
in treatment 7. Analysis of various indicated 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}. The differences between treatments

were significant.

3~ Freezing point: As shown in table (1) the *freezing
peint was slightly decreased when the 1level of
corn oil increased. The differences between

treatments were significant.

4- Viscosity: It was very low in treatment 1. Thia 1S
may be due to the presence of gelatin as a stabilizer
in this treatment, but in treatments 2 to T
pPalsgaard was used as a stabilizer emulsfier to
corn oil. Also viscosity decreased when the amount

of corn oil increased {Table 1l). The differences

between treatments were insignificant.

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

chows the effect of different percentages of corn
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cil on specific gravity, weight per gallen and
overrun of low calorie ice milk. From this table
it was clear that the specific gravity decreased
when the percentage of corn 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 specific
gravity value in all treatments. The differences

between treatments for specifié gravity and weight

per gallon were not significant.

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 specific 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
Salamafl%" who found that the overrun decreased
as the¢:isccsity of the mix decreased. Also these
results agreed with those of Hofx(15l who mentioned
that when the specific gravity of the mix decreased
the overrun percentage also decreased, Analysis

of wvariance indicated that there was significant

difference between treatments.
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Table (2 ) @ Eifect of partial replacement of cow’s milk fat with corn 0il on specific

grwvity, weight per gallon aud overnin of ow caliaie ice milk,

Treswmenis Cormoif Cow'simlk Suerase  Sorbitol  Specific Weisht per galion  Gversun

N, o1 fan 4 % % pawvily (Ky) . %
Couirad {1} . 2 15 - N 6036 2.63 6546
(0} 0.5 15 15 - 06817 2.59 61.50
(1 i l 15 . 0676 2.56 63.70
) 2 . 15 ~ 0673 255 ana3
@S s 13 2 067 2.57 G300
(it | } 13 2 04664 2.52 61.30
i 2 - 13 2 A0 242 5312

Tauble (7375 : Tffect of portial replaverncn of cow's miitk will cor oif ot meling

resistance of low calorie ice mi's

Teeanments Com Qi Cow's milk  Suceose Sorhitol Lo pereent aller
U e — » -
=% Nn Yo - lattn i o Thirst 60 Next 30 Last 30

HULLLEs  numutes mumiics

= — v -

Comtral (1) - 2 15 - 739 2438 583 °

) .

2 05 1.5 15 . 1250 34.40 4856

1 i (5 - 1320 3740 4230

@ 2. : 15 < 1651 41.50  38.50

(5 0.5 . 1.5 13 2 1625 41.63 3290

@ ! | 13 2 2005 4303 2690

2 . 13 2 W0 4820 1190
2 —'512' - -

o



Women's Coll. Ann. Rev. -7-=

vol 17 (1992).

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 7.39%
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 T: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. From table (3) it could be concluded
that the highest resistance was obtained with
treatment 7 which contained 2% corn oil + 13% sucrose
+ 2% sorbitol. The digferences between treatments

were significant.
/

Organoleptic evaluation: Organoleptic propertiea
of the resultant low calorie ice milk as affected
by corn oil are shown in Table (4). From this table
it was c¢lear that using 1% corn oil with 1% cow's
milk fat produced low calarie ice milk with similar
guality 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 contaimimg-1l %-corn oil, 1% cow's
milk £fat and 15% sucrose or l% corn oil, 1% cow's milk
fat, 13% sucrose and 2% sorbitol preduced low calorie
ice milk with similar quality 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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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 ‘overrun was slightly
increased. Also energy content was decreased. So using
strawberry or apricot 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 o 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 f£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 very

¢t

well in a food processing machine [Blender)}. The frui
juice was heated separately in a water bath at 80°C
for 15 minutes. Total solid was determined by using
Abbe Refractometer to calculate the amount of fruit

juice which suvbstitutes the amcunt of sugars.

Preparation of low caleorie ice milk: Low calorie

ice milk was prepared as follow:

=519
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Group A:
- Treatment 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 batech weighted approximatly (1 Kg) consisted
of 830 ¢m 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% sucrose, 2% sorbitol

and 1.5% strawberry solids (30 gm strawberry juice).

Fach batch welghted approximatly (1 Kg) consisted
of B30 gm standardized milk, 33.2 gm skim milk powder,
99.268 gm sucrose, 17.26 gm sorbitol, 12.95 gm strawberry

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

Group B: ®

- Treatment no. ‘1 (control) contaiﬁed 15& sucrose +

suitable amount of vanilla.

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

solids [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 1ll% sucrose, 2% sorbitol

2% apricot =olids [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- Mix properties: The following properties were
determined: acidity (4), specific 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 galleon " {6), overrun (9}, melting
resistance (10), organcleptic scoring (11) and energy

content (7,12).

The data were subjected to analysis of variance (131}.

‘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 consjiderable increase in the acidity

=071 =
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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 differernces between treatments. 2 and 3 were

not significant.

2- GSpecifiec 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 o0of decreasing
the specific gravity in both treatments than treatment
1 (7,14). HWeight per gallon of the mixes wefe ¢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 Tabkle (1) and this might be due
to the prescence of fructose in strawberry and sorbitel,
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 energy fruit { Strawberry ] and sorbitol on the
acidity; speciic-gravity, weight per gallon and freezing point of low

caloric ice milk mixes.

Trcatments Strawberry solids  Sucrose Sarbilol - Acidity Specific Weight per Freezing

gAY galiun(kg) poimi &

No. % ] % g
Conuol (1) - 15 - 0.19 11263 4.20 215
2 1.5 13.5 - 0.53 10844 411 -3.01
(£)) 1.5 1.5 2 058 Lo6D7? 4.0 -1

Table ("2) : Eficct of ndding steawberry froit un thie speeific peavity, weight per

gallon and overrun of low calwrie ice milk,

Treaunens Strawberry solids  Sucrose  Sorbitol  Speeifie Weipht per pallon Overnin
Na. % . % %  grvity © (ky) %

Control (1) - 15 -~ 07554 2,86 59.58

(2) 1.5 13.5 -~ D.7535 2.85 5972

) 1.5 11.5 2 0.6641 251 63.08
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b- Resultant strawberry low calorie ice ﬁllk préperties:

1- Specific gravity and weight per gallon. Table
(2) showad that the specific gravity~ for treatment,
l was 0.7554 then decreased from 0.7535 to 0.6641 Eo?
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 gilven in Table (2) indicated
that the overrun value was slightly increased in
treatments 2 and 3 than treatment 1. This increase might
be due to the decrease 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.' Analysis of variancé

was not significant.

3- Melting resistance: Tablé f3) 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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Table 131 0 Nffeer of miding stawhieny booin i e necliing l't'.';i.-il.'lm‘c ol low

valorie ive nanlk.,

Treatinenls Suawheiry soluls Swerose Sonbital

Na. h ot g
Cuntyol (1) - 15 i
(2) 1.5 Iv5 -

()] 1.5 11.5 2

e —— CEE Y Y

- e ma e e

| aiss peacent aller ;-

st 60 Nest M Last 30
BimEes  mipules  unies

.23 24.07 60.00
2273 IR 20.20)
25.39 <145 24.16

Tuble (4% : Effect of adding siawkeny fruit on the erganulepiic propenies of low calori: ice milk,

Treatments Smawbery Sucrose  Sorbitoi

Flavour DBody and texwre

Mleong quality  Tota! score

No. solids % % % {50pcints) (40 poinis) (i0 poiats)  ()CO points)
Coamol (1) - 15 - 3687 36.5 8.3 81.7
(2) 1.5 135 - jil 34.3 83 78.3
(3) 13 113 2 35.3 35.0 83 78.7
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4- oOrganoleptic 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 dus to
the .effect of fructose on the freezing point of the
mixes. Analysis of variance for total score points
indicated that- the effect of strawbherry, sucrose a.nd

sorhitol 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% gelﬁtin {7), and the reduction of e-nergy
was 3%.7% for treatments 2 and 3 when also compared
with the standard treatment which contained 15% sucrose,

3% fat, 13% milk solid 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= .. -
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Table (57 : Cffcct of using low cnergy fruit [ suawberry ] on the encrgy conlent
of low calerie ice milk. ( Kilo Jovle / 100 gm ).

Treaiments  Strawberry solids  Sucros  Sorbitel  Kilo Juule Reduction of

No. % % % /100 gm the;:r%h%
st
Standard ’
treatment - 15 - 870.44 -
Treatment (1) - 15 - 545.20 37.37
(2) 1.5 13.5 - 524.85 39,7
373 (&)] 1.5 ns 2 524.85 39.7

Tablc ('6") : Iffect uf using low encrgy fruit [ apricot § m the neidity, spevific gravity, weight

per gallon and freezing point of low calorie jce milk mixes,

Treatments  Apricot solids Sucruse Sorbitol  Acitity Specific Weigltt per Freezing puint

No. % % oh % gravity gnllon (Kp) c
Controi (1) - 15 - 017 L1ao 4.28 -2.14
2 2 13 - .76 1,1226 4.52 316

3 2 i1 2 0,96 1.0809 4.09 -LIR
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Tuble (-7) 1 Elfeet of adding apricot fruit on she specific pravity, weight per pallon
and overrun of lew euloric ice nnlk,

Trements  Apricot solids  Soucrose Surbitol Specific Weight per, Overmn

No. 1 T % prawity  gallen (Kg) o
Control (1} - L5 - 0.7121 2,70 65.23
2) 2 1} - 6461 2.45
66.37
(3 2 1 2 06445 2.44
68.19

Table ( 8) : Effect of adding apricot fruit on the meling resistance of fow calorie

fce milk,
Treannents  Apricat solids Sucrose Sorbitol Loss percent aficr
No. % % % ;
First G0 Next30 Last30
minyles  minues  minules
Conwrot (1) = 15 & 7.25 3280  59.00
' ) 2 n ., - 25.9 4243 2513 -
M 2 It 2 nm 44.30 16.42

‘Valite (10) : Analysis of viiance for mclting resistance of apricot low calotic ice

ik,
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Table ( 90 Effect of adding apricot fruit on the arganoleptic prapertics of low

cloric ice milk,

Teatments  Apricot  Sucrose  Sorbitol TFlavour DBody and texture Mcllin};qu;ﬂit}r Tolal score

No. solids% % b3 (50 points) (1} poinis) (10 points} (100 puints)
Control (1) - 135. -- 41.8 36.0 8.3 T 853
2 2 13 - 41.7 J2.2 0.8 - B0.G

@ 2 1 2 40.2 3.2 7.5 BO.8

Table 29} : Effect of using low enerpy fruit { Apricot ) on the enerey cantent of

low caleric ice milk { Kilo Joule / 100 gm ). .

Treaimenis Apricot Solids  Sucrose  Sorbitol Kilojoule Reduction of encrpy

No, T % T PR ILIFULY Than th%
: standare
Sianderd
" weaument - 15 - B0A4 -
Treament (1) - 15 - 545.20 37.27
@ 2 13 - 521.75 40.0 .
@ 2 " 2 82175 40.0 L
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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 low calorie ice milk could
be made successfuly with strawberrg 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

protsin metabolism were studied. Body weight gain, liver weight and liver
giycogen were significantly decreased, bul blood glucose was markedly
glavated as comparad to cantrols. Total lipids, fofal cholesterol, phospholipids
and triacylglycerols were slightly decreased. Gmeen S feading resulted in
- significant decrease of tofal lipids as compared to conirols and to rats fed
Chleorophyll.

Aminciransaminases wers  slightly stimulated, while lactate
dehydrogenase was markedly inhibited on fesding food colourants. Serum
total proteins and gamma-globulin were significantly elevated, while albumin,
glphal-, alpha2- and beta-giobulins showed slight variations as compared {o
controls.

Our histological results were mainly found with rats raceiving Green S.
The inflammatory foci seen in fhe hepafic parenchyma showed higher
incidencs in rets fed with the synthetic dys, which might be due to the toxic
effect of Green S .

Introduction
The relative safaty of a colouring material in food may be judged by the

satistfactory outcoma of approved experimental investigation. Arificial foed
colourants ars used in great amounis. Several Scientists and consumer
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crganizations have raised the question as to , whether artificial colourants
should be allawed at all { Henry, 1980 ). 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. Two
forms of chloraphyils { a, b)) are usually found in a ratio of 3:1 . Some of
synthetic dyes have been used as food colourants, but some of these
possessed potential hazard o humman health. Green S { wool Green BS, Cl
(1971) No. 44090; EECE. 142 ) is a water-soluble dye used widely hy the food
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 recavered in the feces
and up to 0.34% in the urine. No evidenca for metabalism of the dye in these
species ( Phillips et. al.,, 1980).

The present study aimed at the investigation of the hiologica! effects in
male alkino 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 aclivities. Moreover, histological studies were
perfarmed on liver samples for normals and rats which were fed by atfifitial dya
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 conditions for 60 days. The rats were fed
batanced diet as described by E-Shabaky and Saleh ( 1985 ). They wera
divided into three groups ( each of six rats ). The first was kept as controls (
fed colourant free diet } The secand and third groups fed their diets
supplemented with one gram of chiorophyll and of Green S pigment / kg diet,
respectively. After 60 days and avemight fast, rats wera sacrified, blecd
samples were collected, sera were separated and livers were dissected out.

Total proteins and their electrophoretic separated fractions were
determined as described by lbrahim { 1970 ). Serum glucose and liver
glycegen were determined as described by Trinder ( 1969 ), and Camol et. al,,
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(1958). Liver function test was investigated by estimating serum aspartate
transaminase, alanine transaminase and lactate dehydrogenase activities
using Biochemical Kils ( Bochringer Mannhaim Gmbh, W. Germany ). Total
lipids, total cholesteral and phaspholipids were determined as described by
Knight et. al., ( 1972 ), Watson { 1960 } and Connerty at. al., ( 1961 ). Serum
triacylglycerois wera determined by the colarimetric method using Laboratory
Kits from Wiener Lab. ( 2000 - Rosaria - Argentina ). Student's t - test was
used to analyse the significance of experimental rat serum constiluents
compared to the mean contro! levels { Amitage, 1974 ). in all analyses a
probability level of less than §% was cansidered statistically significant. From
each group of experimental rats, liver specimens were taken and fixed in
fonmal saline 10% for histalogical 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-soluble and their low pKa values are held to be responsible for a
charactenistic low degree of absarption from gastmintestinal tract (Drake, 1975)
No data are available on the metabalic fate of tiphenyimethans dya in man.
Howaevaer, the principal factors govaming absorption of dyes in both man and
animals are tha degres of ionization of dyes in the gut, lumen, the extent and
nature of degradation effect by gut flora, Furthermore, the pH of tha varioys
regions of the nonmal human gut is substantiaily similar to that of the rat
{ Crampton, 1970) and it would be reascnable, therefore to expect that the
biclogical fate of the dyes would be similarin man and the species
investigated.

Phillips et. al., ( 1980 ) reported that, 14-C-labelled Green S was not
absorbed when arzily given to rat or guinea-pig at a dose level of 30 pg/kg to
10 mg/kg and is not metabolised in the gastro-intestinal trect of these spacies.
They found also that prolonged feeding of higher dose levels have no
significant effect. Therefore, the lack of absarption and metabolism of Green S
following ingestion in the rat, mouse and guinea-pig may account far the vary
low order of toxicity.

Bady weight gain, liver weight and liver glycogen were markedly
decreased wihile blood glucosa was markedly increased as compared to

=535~
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cantrols, on administration of either Chlorophyil or Grean S Table 1 ). There
are siight variations between these items for rats fed chlorophyil and Green S
(P**> 0.05). Also, there were a slight decrease of total cholesteral,
phosphalipids and triacylglycercls. Total lipids were significantty decreased for
the Green S group as compared to controls { Table 2 ). Green S is an effective
hypolipidemic campound than chlorophyii (P < 0.05 ). El-Desoky ( 1993 )
reparted that the natural pigments, Chloronhyil and Curcumen have pawerful
hypccholesteralemic and hypolipidemic effects. The hypocholesterolemic
aclivity may be due to stimulation of lipolysis. He reported also stimulation of
transaminases by pigment induction. These finding led fo suggesiion that cell
metabolism was tumed to glucose synthesis and decrease 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 resulted in marked decrease of LDH activity ( El-
Desoky, 1993 ). AST and ALT acfivities in both plasma and liver homogenate
were stimulated by Chlorophyll and Green S ( Abde! Rahim et. al.,, 1987 ).
However, ALT is increased in liver damage, While AST and cccasionally ALT
aclivities are increased in progressive muscular dystrophy. The significant
inhibition of LDH on pigment feeding may be a result of unfavourable condition
cf liver; which cannot synthesize it. LDH Is inhibited by reagents that react with
thiol groups, Barate and oxalate inhibt it by competing with lactate for binding
sitz on the enzyme. Excess pyruvate and lactate inhibit enzyme activity (Tietz,
1987 ). The lactate and pyruvate contents in different organs were dependent
on the rate of glycolysis, pyruvate kinase and lactate dehydrogenase
activities.

Clode et. al., ( 1987 ) reparted low values of LDH activity, which do not
indicate any biclogical 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-histolegical

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 mg/kg/day without toxic
effacts.

Administration of Chlorophyll or Green S resulted in significant increase of
sarum total proteins and gamma-glabulin, but resulted in slight vanations of
albumin, alphai-, alphaz- and beta-globulins as compared to cantrols (Table 4).
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Feeding with Green S has variable slight effect on serum proteins fractions as
compared to the effect of Chlorophyil feeding. The increase of alpha-globulins
is a noteworthy feature of acute febrile diseases, which resulted in increased
tissue mucopolysaccharides 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 ) reported that colourants might regulate
plasma proteins and liver soluble fraction by stimulating protein biosynthesis to
produce specific enzymes to protect fhese conditions { for detoxication ) of
natural and synthefic pigments. This increase is still in the nommal range. But
this cannot be as a pemission for continuous consumption of such
compounds especialiy the synthetic one. Ibrahim et. al_, ( 1988 ) reported an
increase of T3 and T4 hormones excretions. The elevation of serum proteins
as a resul{ of Green S and Chiorophyll induction may be due to increase of
DNA and RNA that slimulate protein biosynthesis.

Histologicat studies showed thai parenchyma of control liver and liver of
rats fed diet supplemented with Chlorophyll consisted of radiating cords of
hepatocytes. The hepatocyles appeared polyhedral in shape with acidophilic
cytoplasm.The nuclei were rounded and centraily iocated.The bloed sinusoids
appeared as namow spaces between the hepatic cords (Fig.1).Williams (1959)
reporied that the information ideally needed about food colourants,includes
knowledge of its toxicity, absorption, melabolism, excretion and accumulation.
Our histological resuits wera mainly found with rats receiving Green S. The
inflammatary foci seen in the hepatic parenchyma showed a higher incidence
in rats fed with synthetic dye . These might be due to the toxic effect of this dye
on hepatocytes ( Fig. 2, 3, 4 ). This is in accordance with resuls of Moorhouse
et. al., ( 1987 ), but they did not consider these changes to be of any
taxicological significance.
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Table 1 : Effect of chlorophyil end Green S Administration on body welght Galn, Liver
Welght, Blood Clucose and Liver Glycogen

body weight gain Iiver weight blood glucose  liver glycogen

(9) (9) (mg/at) (a%)
a- Rats fed diet free colourants ( conirols ).
mean +SE. 192.5+11.05 933+0.66 $4.77 £ 0.89 509+0.16
b- Rats fed diet + Chio (1g/kqdiet).
mean +SE. 1498+1214 766+058 11584 +3.08 321+027
;"< 0.05 0.05 0.05 0.05
¢- Rats fed diet + Green S (1 /Kkq diet).
mean +SE. 16364909 722+0.84 11629 +423 3.00+0.05
< 0.05 D.05 005 0.05
prre N.S. N.S. NS. N.S.

P* | P values less than 0.05 Is considerod significant on comparison to controls.
P+ : P values less than 0.05 is considered algrificant on compariaon betwzen syrthetic -

and natural colourant
N.S. : not significant
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Table 2 : Effect of chiorophyll aitd Green S Administration on total lpids, total
cholestera!, Phospholipids and Triacyiglycerols ( mg/ dl).

total lipids total choleatercl phospholipids  triacylgiycerols

a- Rats fed diet free colourants ( confrels ).

mean +SE. 8329+2564 1057 +8.13

b- Rafs fed dlet + Chlorophyll { 1q / ka diet ).

mean +SE. 7T648+29.9 104.0 + 0.41
P*< N.S. N.S.

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

mean+SE. 657.0+2621 92.0+548
Pt< Q.05 N.S.
P« 0.05 N.S.

1320+ 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 than 0.05 is considered significant on comparison to confrois,

P** : P values lass than 0.05 Is considered significant on compartson between synthetic

and naturat coleurant
N.S. : not significant
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Table 3 : Effect of chlorapityll and Green S Administration on Serum AST , ALT and
Lactate dehydrogenase Activitles (L1 /1)

AST ALT LDH
a- Rats fed diet free colourants ( contrals ).
mean +SE. 43,42 + 0.87 16.13 +1.92 383.3+358
b- Rats fed diet + Chlorophyfl { 10 / kg diet ).
mean +SE. 453+242 17.82 +£2.30 2742 + 3.01
< N.S. N.S. 0,05
c- Rats fad diet + Green S { 10/ kg diet ).
mean +SE, 4545+1.81 18.8+3.36 2686+ 108
P* < N.S. ) N.S. 0.05
P < N.S. N.S. N.S.

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

and natwal colourant
N.S. : not significant
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Table 4 : Effect of chlorophyll and Green S Administration on Serum Protein Fractions
(g/di)

T P. Alb. g g P4 5g

g- Rats fed dief free colourants ( controls ).

mean+SE 722+016 454+009 058:005 057:+003 0554005 098+007

b- Rats fed diet + Chiorophyll { 1g / kq dief ).

mean+SE. 7734023 453+014 06412009 042:+002 0671008 128+010
P« 005 N.5. N.5. N.S. NS, 005

c-Rats fed diet + Green S{ g/ kq dlef ).

mean3SE. T82+011 47M+014 0421011 074:005 045:+0.13 129+0.10
P*< 0.05 N.S. NS. N.S. N.S, 0.05
P« N.S. N.S. NS. 0.05 NS. NS.

TP : tota! protiens , ALD : abumin , al-g : aiphai globulin , « 2-g : alpha2-
globulin | B -g  beta - globulin , 5-g : gamma -globulin
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Fig. 2: Liver of rats fed Green S, showing degenerated hepatocytes
in SOme areas. Streaks of mononuciear cellular inljltrat'ion_were
evident { arrow ). Mic. Mag. X 400
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Fig. 3: Liver of rats fed Green S, showing focal degenerated
hepatocytes were apparent. Moderate cellular 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 causing
some degenerative changes ( amow ). Mic. Mag. X 400
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by

with acryloyl chloride followed by cyclization of the product via

baling with acetic  anhydride.

on the synthesis of a number of pew 2,3-disubstituted-%-quinazolones

for the object of their pharmacological e\ra!.uatimr"“.

(n-

formation of 2-(2-p-a.nlsoylvinyl]-J-g-tolyl)-#(Jﬁ_}-quinazolinnne {l1a}) and

2-(2-p-amsoylvinyl)-l-(&-aminophenyﬂ-ﬂJ_Pj_)-qutnazolimne (IIb} respectively.

Synthesis and Sumte Reaclions of New Quinazolone Derivatives

the nteraction between ethérial solution of anthranilic acid

with p-toludine and/or p-phynelene diamine

T.M. Abdel-Rahman ,

Faculty of Specific Education, Abbassia, Cairo. Egypt.

2-rz-p—Anisaytvinyl)-i_!i-s,l-ben:amzfn—:l-one (D E

easily condensed with o-toluidine and/or p-phenylene~
diamine affording the formation of the corresponding
quinazolone derivatives (lla and b).

Reaction of quinazolones Hfa and b with Br,,
amines, aromatic  aldehydes, hydrazines, wrea
and thiourca has been investigated.

24{Z-Aroylvinyl)-4E-3,1-benzoxazin-4-cne has  been prepared“’Z}

In the present investigaiion, we would like to report

Thus condensation of 2-(2-p-animyMnyl)-&__l:l_-s_tl-_-benzouzh-&-om

8 ttorded the
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B el R

R R
a, CH3 H
b, H NH,

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

ponding dibromide derivative Il
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Refluxing of the dibromide Il with aleohols, namely, methyl

and/or ethyl alcohol afforded the formation of the corresponding

u;-bromo-_P-metrEuxy or ethoxy derivatives [V¥a and b respectii.rely(n

- i
CH—CH—C =« OCH
[ ?
. Br OR =
| (1v)
2 R = CH, b, R=CH,

On the _imﬁd the reaction mcr"p'ﬁo!irye and/or piperidine re-

acts with the dibromide Iif

morpholine and ﬁc-'p-dipiperidino derivativés Ya and b, respactively,

CH,
O
N -
4’L\~ ﬁ
S e
[x Ex‘
(v)
aX=0 b, X = CH

2

~549~ ;
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(8

Condensation of  242-p-anisoylvinyl}-3-(4-aminophenyl)-4 (3t~
quinazolinone  (Ilb) with aromatic aldehydes namely benzaldehyde,
anisaldehyde and/or p-chlorobenzaldehyde afforded the fomation of

the corresponding azomethines derivatives Yia-c respectively.

-

Ar = CHJa) Ar = CgH,OCH(p)(b) and Ar = C.H Clp)(Q

As a point of interest Ha and b condensed easily with
hydrazine hydrate and/or phenylhydrazine in boiling ethanol affording

the formation of the pyrazoliny! quinazolinons derivatives Vlla-d,
respectively.

R R ¥ Rll

a . CH3 - H.. H =

-550 -
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(5)
b
CH, H CeHy
c NH,,
d NH, CGHJ

The synthesis of oxo- and thioxo-pyrimidino derivatives

Villa-d rspectively was investigated.

RI

&
[}
e 4
L")
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EXPERIMENTAL

The infrared absorption spectra were determined with
a Unicam 5P 1200 Spectrophotometer using KBr wafer technique

and listed with other physical data in Table [.

The NMR spectra were obtamed wusing Varian Model A-90

spectrophotometer and listed in Table 2.

All melting points are not corrected.

Reaction of 2-{2-p-anisoylvinyl)-4H-3,1-benzoxazin-4-one (1) with o-toluidine.
Formation of la:-

A mixture of 2—(2—p-anisnylvihyl}—-¢l_l-_i_-3,l-benzm;azin-‘ﬁ-one (n
(0.0} mo.r_e), o-tofuidine (0.01 mole) and anhydrous ZnC12 {0.5 g
was heat:d) in an oMl bath at 150-160°C for % hrs. _Thz solid
product was cooled, washed with dilute HCI (5%) filtered oif and
crystallized from ethanol to give the correspanding i quinozolinone

derivative Ha as yellow crystais meilted at 137-8°C. Yield 753%.

s

_ Reaction of (I} with pphenylene diamine. Formation of iIh.

A mixture of 2-{2-p-anisnylvinyll—u_li-l,l:benzuxazin-#-oné (n
" (0.0 'muié)'.hand p-phenylene diamine (0.01 mole; 1.08 g} was
heated on a dicect flame for 10 minutes. The re.‘,a_t_;tinn product
wis cooled and tritwrated with ethanol and filtered off. The
crude solid product thus obtained was recrystallized from ethanol

to give Ib as yellow crystals melted at 205°C. Yield 60 %.
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Bromination of 1lla. Formation of the dibromide [If =~
To a cold solution of ila {0.0L mple) in chloreform was

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

o — g — vt o it ot

and the reaction mixture was stirred for ] hr. The solvent
was evaporated and the separated solid was collected and re-
crystallized from benzene / ethanol mixture (52 1} to pgive the

corresponding dibromide derivative III as colourless crystals melted

g A T - (e S i R it (T, [ e e .

o RBEE Yl B S e e

-

Reaction of I with alcchols. Formation of I¥a and b:-

A mixture of III (1 g and methyl or ethyl alcohol (50 ml)
was refluxed for | hr. The solution coﬂcenr.r_ate_d to half its
volume, cooled and the obtained solid products were crystallized
from the appropriate solvent to give the corresponding .&-bromeo-g- 3
methaxy or ethoxy derivatives I¥a and b, respectively.
Reaction of [II with morpholine and piperidine. Formation ol
Va and b:- ' '
A mixture of HI (1 g), morpholine and / or piperidine (2 mb
and (25 ml) benzene was heated under reflux for 2 hrs., filtered

while hot and concenterated. The solid product obtained was

crystallized from the appropriate solvent to give the corrzsponding

dimorpholino or dipiperidino derivatives Va @d b, respectively.

Condensation of Hb with aromatic aldehydes. Formation of ¥la-c:-

A mixture of Iib (0.01 mole), benzaldehyde, anisaldehyde

- ——— e, i -

and/or p-chlorobenzaldehyde (0.0 mole), ethano! (30 ml) and

glacial acetic acid (0.5 mD was refluxed for & hrs. The solid

c— e -
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Preduct obtained after concentration and cooling was crystallized

from proper solvent to give Vla-c, respectiv'elya

Condensation of Ma and b with hydrazines. Formation of VIla-d:-
A mixture of Ha andforb (0.01 mole), hy&ra:ine hydrate

and/or  phenylhydrazine (0.0 mole) and ethanol (20 mﬂm was

refluxed for & hrs. The solid product obtained after removal

of the most of the solvent was crystallized from proper solvent

to give the pyrazoline derivatives VIla-d, respectively.

Reaction of Ila and b with urea andfor thiourea. . Formation
of Villa-d :- | |

A mixture of [a andfor b (0.01 mole), wea and/or thicurea
(0.00 mole) and ethanol (20 mi) was treated with 10 drops of
gl:ci;l acetic and refluxed for 6 hrs. The solid product formed
after removal of the of the solvent and coaling was crys-
tallized from proper solvent to give the corresponding pyrimidinones
and pyrimidine thiones VIilla-d, respectively.

~554-
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The physical propartis and infrared of

9

the new compounds

M.p.°C Solvent Formuga Analysis % Group frequencies
Comzound (~o1on)  (Yield) (Wi o
ettt Found Requre (KBr, cm 7)
lia 187-3 E CysHp05N, Cc75.32 7575 C=0 1700, 1680
(yellow) 75 % (396) H 491 505 C=O 1580
N 688 7.07  C=N 1630
11 205 EE CiH 903Ny Cc70.15 7076 C=0 1720, 1675
{yellow) £0% (407) H&.25 4.66 C=C 1580
N12.60 1277 C=N 1620
NH 3380broad)
i 248 B/E czs“zuosNzsz C51.46 52.08 C=0 1710, 1630
colourless  85% (576) H 228 347 C=C 1590
N 397 468  C=N 1630
Br0.8¢  31.25
1Va 210-1 E CpgHpsON,Br  C39.77 €035  C=O 1710, 1690
colourless = 50% (517) H 880 &4  C=C 1623
N 5.01 5.1
. Brl6.85 17.40
1V¥h 227-8 E CyyHpsOgN,Br  C60.32 6101 C=0 1735, 1680
colourless  70% (531) "H 805 670 C=N 1630
N 476  5.27
Br16.32 16.94
Va 180-1 B Cy3H3605N, C69.58 69.97 C=0 1730, 1695
colourless 63% (563) H 5.57 6.33 C=N 1630
N 9.27  9.85
vb 200-1 E CysHuON,  C7378 7464 C=0 1705, 1675
colouriess  70% {564) H 666 7.03  C:=N 1625
N 9.27 9.92
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Table §| (Cont. ..
Via 154-6 E Cy Hp305N, C75.8¢ 76,70 C=0 1725, 1680
(yeliow) 65% (35 H 4.56 474 C=N 1630, 1645
N 842 865
vib 177-8 B C3,H,550,N, C73.81 7456  C=0 1710, 1665
(yellow) 0% (515 H 422 485 C=N 1635, 1620
N 7.62 8.5
Vic 203-4 E C, 1H2263N3C1 C.Ti2) 71.60  C=0 1745, 1705
. (vellow) 55% {519.5) H 353  4.23 C=N le40, 1620
i N 7.8  8.08
Cl6.51  6.8)
Vila 1845 A Cost 190N, C73.18 ?3.71. C=0 1630
{yellow) 60% (407) : H 406  4.66 C=N 1633
N1347 1375  NH 3380 (Broad)
¥iib 1_95-7 B/E C3H,30,N, C76.8¢ 77.01 C=0 1630
(yellow) 50% (483) H 252 4.7¢ C=N 1630, 1650
N10.76 11.59
vile 132-3 B CyyHp  OpNy, C69.18 70,07 C=0 1665
(yeltow) 55% (411) H &.7¢  5.10 C=N 1640
N16.60 17.03  NH 4080
Viid 167-8 E CyoHy50N s C73.22 7392 C=0 1660
{yellow) 70% (487) H 676 5.13 C=N 1640
i N13.87 1837  C=N 3985
Vila, 159-60 E C,eH 905N, C71.02 71.72 C=0 16385
(yellow) 60% (435) H 297 4.36 C:=N 1640
N12.24 12.87 NH 3890
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Table | {cont...)

Viilb 227-8 CoH g0 N, S C63.77  69.17  C=0 1670
(yellow) 40% (4s1) H 388  0.2] C=N i640
Ni2.14 1241  C=S 1340
S 682 7.09  NH %225
Viile 164-5 B Cy5Hp 05N C63.06 6833  C=0 1680
(yeltow) €5% (439) H 4.42 478  C=N 1635
. N15.62 1594 NH 4180
villd 261-2 E CysH, O NS CE5.44 65.93  C=0 1660
40% (455) H %18 &61  C=N 1630
N13.15 1538 =5 1360
S 685 7.03 NH 4040

B = Benzene

E = Ethanol
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Table (2)

The N.M.R. spectra of some

new campounds

Compound Solvent § -values Group
lla CDCI3 6.65-7.85 12 aromatic hydrogen
6.50 IH of -CH-CH-C-
o]
5 1
640" | H of -CH=CH-C-
4.40 JH of -OC_H_3
2.25 3H of -Cl-l3 in pheny! graup
b (CD3)2CO 6.95-7.40 12 aromatic hydrogen.
s 0'
Il
6.65 1H of -CH=CH-C-
0.
I
6.43 1H of -CH2CH-C-
4.25 3H of -OCH;
8.16 2H of '-NHZ
Vilb DMSO 6.90-7.95 1& aromatic hydrogen
2.50 2H -CH, in pyrazoline
6.65 IH of -CH in pyrazoline
2.39 3H of -CH, if phEnyl group
.20 JH of -OCH; group.
"Villa cncl, 6.85-7.53 12 aromatic hydregen
) 6.90 IH of -CH in pyrimidinone
2.60 2H of -CH, in pyrimidinone
3.65 1l H of -NH in pyrimidinone
2.45 JH o -Cﬂa group
3 4.60

JH of -OCH, group
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ACTIVITY OF QUINAZOLONES

Quinazolones [Va,b exhibit pronounced CNS depressant,

anticonvulasnt and tranquilizing effects.

While, quinazolones VIa,b 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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