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ABSTRACT 
 

Defatted apricot kernel powder (DAKP) was added as a supplementary protein 
source while making ice cream and yoghurt in different ratios ranging from ۱۰-٥۰٪ for 
ice cream and ۱۰-٤۰٪ for yoghurt to replace a part of added skim milk powder (SMP). 
Values of ice cream pH, specific gravity and weight per gallon increased by increasing 
amount of DAKP. Irrespective of the replacement level, higher protein stability was 
noticed. Supplementing with DAKP led to reduce the overrun of the resulting ice 
cream. However, the use of DAKP deteriorated the flavor more than body and texture 
and appearance of the resulting ice cream. Substitution of supplementary SMP by 
DAKP in ice cream could be recommended up to ۳۰٪. 

When supplementary SMP was replaced by DAKP in yoghurt manufacture, the 
average titratable acidity, total solids, total nitrogen, tyrosine, tryptophan and non-
protein nitrogen contents of yoghurt were increased by increasing DAKP. Conversely, 
pH and acetaldehyde values  decreased with increasing of DAKP. Also, addition of 
DAKP led to a decrease in the counts of lactic acid bacteria and psychrotrophic 
bacteria in the resultant yoghurt when either fresh or after cold storage for ۷ days. 
Substitution of supplementary SMP with DAKP in the manufacture of yoghurt could be 
recommended up to ۲۰٪. 
Keywords: Ice cream, Yoghurt, Apricot kernel, Skim milk powder  
 

INTRODUCTION 
 
 The consumption of food enriched with protein from plant sources 
has been increased among vegetarian and health conscious people (Wu et 
al. ۲۰۰۱). However, efforts need to ensure that enrichment should not cause 
any important alteration in the sensory and functional attributes of final 
product (Topgul, ۱۹۹٦). In addition, enriched product should be economically 
affordable, nutritive and satisfactory in terms of consumers' expectations 
(Ugarcic Hardi et al. ۲۰۰۳).  
 The kernels of apricot which considered as a waste in the canning 
and fruit industries, have been utilized in Germany and USA for the 
manufacture of fixed oil. On the other hand, the defatted apricot kernel 
powder (DAKP) containing ٥۲٪ crude protein, which can be used in 
supplementing some food industries with vegetative protein (Rizk et al. ۲۰۰۹ 
and Volotavskaya et al. ۱۹۸۰). 
 Defatted apricot kernel powder mainly contains high levels of 
potassium and magnesium and amino acids: methionine, phenyl alanine 
valine, therionine, arginine, aspartic acid and glutamic acid (Azouz et al. ۲۰۰۹ 
and Kamel & Kakuda, ۱۹۹۲).  
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 Many investigations had been undertaken to study the possibilities of 
manufacturing some new edible recipes containing vegetable protein which 
could be added in significant amounts to many food recipes as an excellent 
low cost protein (Hammad et al. ۱۹۸٥; Megdoub et al. ۱۹۹۲ a & b and Paik et 
al. ۱۹۸٥). 
 The objective of this research was to study partial substitution of 
supplementary skim milk powder (SMP) with defatted apricot kernel powder 
(DAKP) while making ice cream and yoghurt  for lowering cost and improving 
their qualities. 
 

MATERIALS AND METHODS 
 
 Apricot seeds (Prunus ameniaca L.) were collected during ۲۰۰۹ 
season from Food Processing Unites of Food Technology Research Institute, 
Agriculture Research Center, Giza, Egypt. 
 Pure culture of Streptococcus thermophiles and Lactobacillus 
bulgaricus were obtained from Cairo – MIRCEN, Fac. of Agric., Ain Shams 
University. These cultures were propagated weekly in sterilized buffalo skim 
milk at ٤۲°C and held under refrigeration at ٤°C after coagulation. 
 Fresh raw buffalo milk was obtained from Dairy Industry Unit, Animal 
Production Research Institute, Ministry of Agriculture, Giza, Egypt. 
 Skim milk powder was from USA, its composition was protein ۳٤٪, 
lactose ٥۱٪, fat ۱٫۲٪, mineral ۸٫۲٪ and moisture ٤٪. 
 The apricot seeds were washed with water, and sun dried for ۳ 
weeks, then manually crushed. The kernels were collected and boiled for ۳۰ 
min. in ۰٫۱٪ sodium bicarbonate, then soaked in distilled water for ٤۸ hrs. to 
remove bitterness (detoxification) and strip off the brown skin. The peeled 
kernels were dried in a forced draught air oven at ٥۰ºC. Then, the apricot 
kernels were ground and sieved to pass through a ۷۰ mesh sieve to get 
apricot kernels powder. Then, defatted apricot kernel meal was prepared 
using hexan (۸۰٪). 
 Control yoghurt treatment was made from fat standardized buffalo 
milk (۳٪ fat) with adding ۱٫٥٪ skim milk powder (SMP) in order to improve the 
yoghurt consistency. The supplementary SMP was substituted in four yoghurt 
treatments with DAKP at levels of ۱۰, ۲۰, ۳۰ and ٤۰٪, respectively. 

Moisture, protein, fat, crude fiber, ash hydrocyanic acids (HCN) in the 
defatted apricot kernel were assessed or checked according to the methods 
of A.O.A.C. (۲۰۰۰). 
 Essential amino acids composition of defatted apricot kernel meal 
was analyzed using Amino Acid Analyzer, Beckman ۷۳۰۰, according to the 
method of Lopez et al. (۱۹۹۱). 
 All yoghurt treatments were examined, when fresh and after ۲, ٤ and 
۷ days of cold storage for their contents of total solids, titratable acidity, pH 
values, total nitrogen and non-protein nitrogen (Ling, ۱۹٦۳) tyrosine and 
tryptophan (Vakaleris and Price, ۱۹٥۹) acetaldehyde (Lees & Jogo, ۱۹٦۹).  
 Total viable count of psychrotrophic bacteria count and coliform count 
were determined in yoghurt treatments according to (APHA, ۱۹۹٤) Lactic acid 
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bacteria count (Elliker et al. ۱۹۹٥), staphilococci count (Baird-Parker, ۱۹٦۲) 
and yeast mold count according to (APHA, ۱۹۹٤). 
   The used ingredients of an ice cream mix  were: fresh cream ۳۰% fat, skim 
milk powder, sugar, DAKP, stabilizer & emulsifier. Control ice cream mix was 
prepared (Arbuckle, ۱۹۷۷), to contain ۸٪ fat, ۱۲٪ MSNF, ۱٦٪ sucrose and 
۰٫٥٪ stabilizer and emulsifier mixture. 
 Another five ice cream mixes were prepared by substitution of SMP 
with DAKP at levels of ۱۰, ۲۰, ۳۰, ٤۰ and ٥۰٪. All mixes were homogenized at 
۷۱ºC using a laboratory manual homogenizer at ۱۰۰ pound/inch۲, and 
pasteurized at ۷۱ºC/۳۰ min. as suggested by Sommer (۱۹٥۱). All mixes were 
cooled to ٥ºC and aged at the same temperature for ۱۸-۲٤ hrs. prior to 
freezing. After aging, samples of each mixture were withdrawn for chemical 
and physical analysis. Then ۱۰ ml of edible red color solution (۱٪ w/v) and 
suitable amount of edible strawberry essence were added. Mixes were frozen 
(-۱۸ºC) in an ice cream freezing machine which was automatically controlled 
to stop whipping at unified consistency. The resulting ice cream was 
hardened in freezer at -۱۸ºC according to Rothwell, (۱۹۷٦). 

All ice cream treatments were examined for titrable acidity and pH 
values according to Arbuckle (۱۹۷۷), specific gravity (Winton and Winton,K. 
۱۹٥۸), weight per gallon (Burke, ۱۹٤۷) and protein stability (Kramer and 
Twigg ۱۹۷۳). The resulting ice cream was examined for overrun (Sommer, 
۱۹٥۱). 
 Sensory evaluation of ice cream and yoghurt manufactured with 
different ratios of DAKP were evaluated by ten trained panelists from the staff 
members of Dairy Research Department, Food Technology Research 
Institute, Agricultural Research Center, Giza, Egypt.   
 Data were statistically analyzed to facilitate comparing the least 
significant differences (LSD) between means of different values according to 
(Snedecor and Cochran ۱۹۷۳). 
 

RESULTS AND DISCUSSION 
 

 Chemical composition of apricot kernel and defatted apricot kernel 
powder are illustrated in Table (۱). It could be observed that the apricot kernel 
contained ٥٫٥٪, ۲۷٫۸۳٪, ٥۰٫۳۰٪, ۲٫۲۰٪ and ۳٫۱٦٪ moisture, protein, crude lipid, 
ash and crude fiber, respectively. On the other hand, the chemical 
constituents of defatted apricot kernel powder were ٦٫۱۲, ٥٥٫۷٦, ۰٫۷۲, ٥٫۳۲ 
and ۷٫۹۲ for moisture, protein, crude lipid, ash and crude fiber respectively. 
These results are similar with those obtained by Rizk et al. (۲۰۰۹); Azouz et 
al. (۲۰۰۹); Galal (۱۹۹۲) and Lazos (۱۹۹۱). 
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Table ۱: Chemical composition of dried apricot kernel and defatted 
apricot kernel powder. 

Constituents Dried 
Apricot kernel 

Defatted apricot 
kernel powder 

Moisture (%) ٦٫ ٥٫٥۱۲ 
Crude oil (%) ٥۰٫۳۰ ۰٫۲۷ 
Protein (%) ۲۷٫۸۳ ٥٥٫۷٦ 
Ash (%) ۲.۲۰ ٥٫۳۲ 
Crude fiber (%) ۳٫۱٦ ۷٫۹۲ 
Total carbohydrate* (%) ۱٦٫٥۱ ۳۰٫۲۸ 

• Calculated by difference. 
 

Regarding the amino acids composition of DAKP, Table (۲). reveales 
the presence of ۱٦ amino acids . The major amino acid were glutamic 
(۲۰٫۷٥), aspartic (۱۲.۸۲), glycine (٦٫۹٥) g/ ۱۰۰ g protein. On the other hand, 
serine, valine, isoleucine, tyrosine, arginine, lysine, histidine, leucine and 
therionine were ٥٫۳۸, ٤٫۷۳, ٤٫٥۰, ٥٫۹۳, ٤٫۷۳, ۱٫۸۳, ۲٫٥۳, ۳٫۲٦ and ۰٫۸۲ g/ ۱۰۰ g 
protein, respectively. These results are in agreement with Azouz et al. (۲۰۰۹) 
and El-Samkary et al. (۱۹۹٥). 
 
Table ۲. Amino acids profile of DAKP.  
Amino acid g/ ۱۰۰ g protein 
Aspartic ۱۲٫۸۲ 
Therionine ۰٫۸۲ 
Serine ٥٫۳۸ 
Glutamic ۲۰٫۷٥ 
Glycine ۱۱٫۸٦ 
Alanine ۷٫٥۲ 
Valine ٤٫۷۳ 
Methionine ۱.۱۸ 
Cystine ۱٫۲۷ 
Isoleucine  ٤٫٥۰ 
Leucine ۳٫۲٦ 
Tyrosine ٥٫۹۳ 
Phenylalanine ٦٫۹٥ 
Histidine ۲٫٥۳ 
Lysine ۱٫۸۳ 
Arginine ٤٫۷۳ 
DAKP= Defatted apricot kernel powder. 
 
 Physicochemical properties of ice cream mixes being manufactured 
with different ratios of DAKP are illustrated in Table (۳). 
 Titrable acidity (%)of ice cream mixes slightly decreased with the 
addition of DAKP. This decrease could be attributed to some differences in 
the nature of apricot protein, as compared with milk proteins. The increase of 
DAKP ratio led to the decrease of titratable acidity. Changes in pH values of 
ice cream mixes of all treatments were opposite to those found for titratable 
acidity. These results are in agreement with Hammad et al. (۱۹۸٥) and 
Magdoub et al. (۱۹۹۲). 
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 The specific gravity values of ice cream mixes increased by 
increasing the replacement of DAKP. This could be attributed to the nature of 
DAKP protein. 
 
Table ۳: Physicochemical properties of ice cream mixes and product 

containing different levels of DAKP. 
Physicochemical properties of ice 
cream (mix & product) 

Replacement of SMP will DAKP (%) 
۰ ۱۰ ۲۰ ۳۰ ٤۰ ٥۰ 

Titratable acidity (%) ۰٫۲۳ ۰٫۲۱ ۰٫۲۰ ۰٫۱۹ ۰٫۱۹ ۰٫۱۸ 
pH values ٦٫ ٦٫٥٥۹۰ ٦٫۹٦٫ ٤۹۸ ۷٫۰۰ ۷٫۰۰ 
Specific gravity ۱٫۰۷٤۰ ۱٫۰۷۷۹ ۱٫۰۸۰۰ ۱٫۰۸۷۰ ۱٫۰۹۰٤ ۱٫۰۹٤۸ 
Weight per gallon (kg)  ٤٫۰٤٫ ٦۰۸ ٤٫۰۹ ٤٫۱۱ ٤٫۱۳ ٤٫۱٥ 
Protein stability (ml ۹٥٪ ethanol) ۸٫۰ ۹٫۰ ۹٫۰ ۹٫۰ ۹٫۰ ۹٫۰ 
Overum % (Product) ۷۲٦ ٫٥۸٫۳ ٦۷٫۷ ٦۱٫۳ ٥۹٫۳ ٥۷٫۱ 
SMP= Skim milk powder. 
DAKP= Defatted apricot kernel powder. 
  

The weights per gallon of different ice cream mixes were found to be 
closely related to their specific gravity (Table ۳). It is obvious that the weight 
per gallon of ice cream mixes increased proportionally as the level of DAKP 
was increased. Such result mostly related to the increase being occurred in 
the protein content of ice cream mixes containing the defatted apricot kernel 
powder. However, slightly higher protein stability irrespective of the 
replacement level was recorded. These trends in ice cream mix results are in 
agreement with those of Magdoub (۱۹۹۲a); El-Deeb and Salem (۱۹۸٤) and 
Hammad et al. (۱۹۸٥). 
 Overrun of the resulting ice cream decreased as a result of using 
DAKP as a replacer for SMP (Table ۳). This decrease could be attributed to 
the low whipping ability of mixes containing DAKP. These data coincide with 
Magdoub et al. (۱۹۹۲a) and Hammad et al. (۱۹۸٥) who used defatted soy 
flour as replacer for MSNF in ice cream mixes.  
 The sensory evaluation of ice cream manufactured with different 
levels of DAKP are presented in Table (٤). The results indicate that the 
control sample and sample containing ۱۰٪ DAKP gained the highest score 
being ۹۲ points of investigated attributes, followed by adding ۲۰, ۳۰, ٤۰, and 
٥۰٪, DAKP respectively. 
 The foregoing results indicate that DAKP can be successfully used to 
substitute SMP in ice cream mix at  a concentration up to ۳۰٪.  
The effect of DAKP on some chemical properties of yoghurt during storage 
periods is illustrated in Table (٥). During cold storage for ۷ days, it was 
observed that the total solids content of yoghurt gradually increased as the 
DAKP increased. These results are in accordance with those given by 
Khader et al. (۱۹۸۳). Such results could be an indication for some increase in 
the protein content instead of lactose, which is mostly fermented in the 
resulting yoghurt. 
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 The acidity of yoghurt gradually decreased by increasing the level of 
DAKP. These results could mean that the DAKP has greater amphoteric 
capability than the milk protein, in addition to the decrease in the available 
lactose for lactic fermentation. Changes in pH values of all yoghurt treatments 
were opposite to those found for titratable acidity. These results are in 
agreements with those of Khader et al. (۱۹۸۳). 
 
Table ٤: Sensory evaluation* of ice cream manufactured with DAKP. 

(average of ۳ replicates)  
Replacement SMP 
with DAKP (%)  

Flavour Body & Texture Appearance Total 

(٥۰) points (٤۰) 
points 

(۱۰) 
points 

(۱۰۰) 
points 

۰ ٤۷a ۳۹a ۹٫۰a ۹٥a 
۱۰ ٤٥a ۳۸a ۹٫۰a ۹۲a 
۲۰ ٤۳a ۳٥a ۸٫٦b ۸٦٫٦b 
۳۰ ٤۰b ۳٤b ۸٫۳b ۸۲٫۳bc 
٤۰ ۳۸b ۳۲b ۸٫۰bc ۷۸٫۰c 
٥۰ ۳٥bc ۳۲b ۸٫۰bc ۷۸٫۰c 
SMP= Skim milk powder, DAKP = Defatted apricot kernel powder. 
*Values with different letters in the same column are significant different at  

p<۰٫۰٥. 
 
 The tyrosine contents gradually increased with the increase of added 
DAKP (Table ٥). This increase seems to be related to the increase recorded 
in the total protein of yoghurt containing the DAKP. However, the increase in 
tyrosine content of all treatments during the storage period could be attributed 
to partial protein degradation, that might be caused by microorganisms. 
These findings are in agreement with those obtained by both Magdoub et al. 
(۱۹۹۲b) and El-Shibiny et al. (۱۹۷۹) who reported that cold storage of yoghurt 
for ۷ resulted in an increase in soluble tyrosine content. Also, tryptophan 
content increased as the DAKP was increased in fresh yoghurt (Table ٦), but 
during cold storage, lower tryplophan content was noticed in yoghurt 
treatments. These results agree with those reported by El-Shibiny et al. 
(۱۹۷۹), who found that the soluble tryptophan content of yoghurt was 
gradually decreased during cold storage for ۷ days.  

Replacing SMP with ۱۰٪ to ٥۰٪ of DAKP slightly increases the non-
protein nitrogen (NPN) of yoghurt, when fresh and throughout the cold 
storage (Table ٥). This slight increase in NPN % of yoghurt during cold 
storage might be due to a limited hydrolysis of proteins. 
 Increasing the level of DAKP in yoghurt resulted a decrease in 
acetaldehyde content during cold storage periods (Table ٥). This decrease is 
presumably due to the ability of numerous lactic acid producing 
microorganisms to utilize acetaldehyde (Bills and Day, ۱۹٦٦). Also, such a 
decrease could be attributed to volatility of acetaldehyde. 
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Table ٥: Effect of partial replacing of SMP by DAKP on chemical 
properties of yoghurt during cold storage.   

R
ep

la
ce

m
e

nt
 le

ve
l o

f 
SM

P 
w

ith
 

D
A

K
P 

%
 

St
or

ag
e 

pe
rio

d 
(d

ay
s)

 

To
ta

l s
ol

id
s 

(%
) 

A
ci

di
ty

 (%
) 

pH
 v

al
ue

s 

To
ta

l 
ni

tr
og

en
 

(%
) 

Ty
ro

si
ne

 
m

g/
 ۱

۰۰
 g

 

Tr
yp

to
ph

an
 

m
g/

۱۰
۰ 

g 

N
on

 p
ro

te
in

 
ni

tr
og

en
 %

 

A
ce

ta
ld

eh
yd

e 
µ 

m
ol

e/
۱۰

۰ 
g 

۰٫۰ 

Fresh ۱۳٫٤ ۰٫۷٤٫٥٥ ٦ ۰٫٥٥ ۳۱٤ ٫٥۱٫٦ ۰٫۰٥۱ ۱۸٤ 
۲ ۱۳٫٦ ۱٫۰۹ ٤٫۲۰ ۰٫٥۷ ۳٦٫٤ ۳۹٫۸ ۰٫۰٥۳ ۱٤۰ 
٤ ۱۳٫۹ ۱٫۲۰ ۳٫۹٤ ۰٫٥۸ ٤٤٫۰ ۳۰٫٦ ۰٫۰٥٦ ۱۱٥ 
۷ ۱٤٫۰٤ ۱٫۳٥ ۳٫۸۷ ۰٫٦۰ ٤۹٫۰ ۲٦٫۸ ۰٫۰٥۷ ۸٦ 

۱۰ Fresh ۱۳٫٥ ۰٫۷٤٫٦ ٥۲ ۰٫٦۱ ٤٤٫۰ ٥۹٫٦ ۰٫۰٥۲ ۱۳۰ 
 ۲ ۱۳٫۷ ۰٫۹۸ ٤٫۳٥ ۰٫٦۲ ٥۱٫۰ ٥٥٫۸ ۰٫۰٥٥ ۱۱۰ 
 ٤ ۱۳٫۸ ۱٫۰۰ ٤٫۱٦ ۰٦ ٫٦٤۸٥ ٫٥۰٫٥۰ ۰٫۰٥۸ ٦۷ 
 ۷ ۱٤٫۰ ۱٫۲۳ ٤٫۰۰ ۰٫٦٥ ۷۳٤٥٫ ٫٥۷۰ ۰٫۰٦۰ ٥۰ 
۲۰ Fresh ۱۳٫۷٥ ۰٫۷٤٫٦ ٤۸ ۰٫٦۷ ٦۰٫۰ ۷٤٫٥۰ ۰٫۰٥۷ ۱۰۰ 
 ۲ ۱۳٫۸۰ ۰٫۹٤٫ ٥۳٦ ۰٫٦۸ ٦٥٫٥ ۷۱٫۸۰ ۰٫۰٥۹ ۸۰ 
 ٤ ۱٤٫۰۰ ۱٫۰۰ ٤.۱۲ ۰٫٦۹ ۸۳٦ ٫٥۲٫۳ ۰٫۰٦۱ ٥۳ 
 ۷ ۱٤٫۲۰ ۱٫۲٤ ۳٫۹۰ ۰٫۷۰ ۸٦٫۸ ٥۷٫٥٤ ۰٫۰٦۲ ٤۰ 
۳۰ Fresh ۱٤٫۰۰ ۰٫۷۲ ٤٫۷۰ ۰٫۷۳ ٦٦٫۳ ۸۰٫۳ ۰٫۰٦۲ ۹۰ 
 ۲ ۱٤٫۰٤ ۰٫۹٤٫٤٥ ٦ ۰٫۷٤ ۷۲٫٤ ۷۷٫٥ ۰٫۰٦۲ ٦۸ 
 ٤ ۱٤٫۱٥ ۰٫۹۹ ٤٫۱۹ ۰٫۷٥ ۸۷٫۳ ٦۷٫٤ ۰٫۰٦٤ ۳۲ 
 ۷ ۱٤٫۲۸ ۱٫۱٤٫ ٦۰۲ ۰٫۷٦ ۱۰۰٫۲۰ ٦۱٫۳۰ ۰٫۰٦٦ ۳۲ 
٤۰ Fresh ۱٤٫۰٥ ۰٫۷۰ ٤٫۷۳ ۰٫۷٦ ۷٥٫٦ ۸٤٫٦۳ ۰٫٦٥ ۸۰ 
 ۲ ۱٤٫۱٦ ۰٫۸۳ ٤٫۳۱ ۰٫۷۷ ۸٥٫٤ ۸۰٫٥ ۰٦٥ ٫٦٥ 
 ٤ ۱٤٫۲۱ ۰٫۹۲ ٤٫۱۱ ۰٫۷۸ ۹٥٫۲ ۷٥٫٤ ۰٫٦۷ ۳٥ 
 ۷ ۱٤٫۳۲ ۰٫۹۹ ٤٫۰٦ ۰٫۸۰ ۱۰٦٤٫ ٦٫٤۲ ۰٫٦۸ ۲۷ 
SMP= Skim milk powder. 
DAKP = Defatted apricot kernel powder. 
 
 The effect of added different ratios of DAKP on some microbial 
counts in yoghurt during cold storage for ۷ days is illustrated in Table (٦). 
Lower total viable counts , and lactic acid bacteria were detected in yoghurt 
with added DAKR than that found in control yoghurt treatment. This was true 
whether the yoghurt was fresh or during storage and irrespective to DAKP 
level. This could be attributed to the fact that milk sugar is more suitable for 
microbial growth than the carbohydrate present in DAKP.  However, the 
effect of DAKP on yoghurt starter is in accordance with the effect of soy 
protein in yoghurt beverage (Paik et al. ۱۹۸٥). 
 Results in Table (٦) indicate that the psychrotrophic bacterial counts 
were lower in yoghurt treatments containing the DAKP than the control. On 
the other hand, coliforms, staphylococci, yeast and molds counts could not be 
detected in all treatments, either when fresh or during cold storage for ۷ days. 
 Sensory evaluation of yoghurt made with different levels of DAKP 
during cold storage for ۷ days is  presented  in Table (۷).  It  could  be noticed 
that increasing DAKP more than ۲۰٪ tended to impair the sensory properties 
of the resultant yoghurt. Also, it could be noticed that cold storage greatly 
affected the sensory properties of yoghurt containing DAKP. However this 
effect was more pronounced when the replacement excessed ۲۰٪. 
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Table ٦: The effect of partial replacing of SMP by DAKP on some 
microbial counts in yoghurt during cold storage. 

Replacement level of 
SMP with DAKP (%) 

Storage period 
(days) 

Total viable 
count 

Lactic acid 
bacterial count 

Psychrotrophic 
bacterial count 

C. F. U. ×۱۰P

۷
P/ ml C. F. U. ×۱۰P

۳
P/ ml 

۰٫۰ Fresh ٥٫ ٥٫٦۸ ٤٫٦ 
۰٫۰ ۲ ۷٫۷ ۹٫٦ ۷٫۷ 
۰٫۰ ٤ ۸٫۲ ۱۱٫۸۰ ۱۰٫٦ 
۰٫۰ ۷ ۷٫۹ ۱۰٫۰ ۱٤٫۸ 
     
۱۰ Fresh ٤٫۹ ۳٫٤ ۳٫۲ 
۱۰ ۲ ٦٫۳ ٥٫۸۰ ٦٫۰ 
۱۰ ٦٫ ٤۹ ۹٫٤۰ ۱۰٫۰ 
۱۰ ۷ ٦٫٥ ۸٫۳۰ ۱۳٫۱ 
     
۲۰ Fresh ٤٫۲ ۳٫۲ ۲٫٤ 
۲۰ ۲ ٥٫۰ ٤٫۱ ٤٫۸ 
۲۰ ٤ ۷٫۰ ٥٫۹ ۸٫۳ 
۲۰ ۷ ٦٫۸ ٤٫۹ ۱۰٫۹ 
     
۳۰ Fresh ٤٫۱ ۲٫۸ ۲٫۲ 
۳۰ ۲ ٤٫۹ ۳٫۷ ٤٫۱ 
۳۰ ٦٫ ٤۸ ٥٫٦ ۷٫٦ 
۳۰ ۷ ٤٫٥ ٦٫٦ ۹٫٥ 
     
٤۰ Fresh ٤٫۰ ۲٫۱ ۲٫۱ 
٤۰ ۲ ٤٫٦ ۳٫۲ ۳٫۸ 
٤۰ ٦٫ ٤۳ ٤٫۳ ٦٫٤ 
٤۰ ۷ ٦٫٥ ۳٫٦ ۸٫۱ 
SMP= Skim milk powder. 
DAKP = Defatted apricot kernel powder. 
 
Table ۷: Sensory evaluation of yoghurt made by replacing 

supplementary SMP with different ratios of DAKP during 
cold storage for ۷ days.  

Replacement level of 
SMP with DAKP (%) 

Storage 
period 
(days) 

General 
appearance 

۱۰ 

Body and 
texture 

٤۰ 
Flavour 

٥۰ 
Total 
score 
۱۰۰ 

۰٫۰ 

Fresh 

۹a ۳۷a ٤٥a ۹۱a 
۱۰ ۹a ۳۷a ٤٤a ۹۰a 
۲۰ ۸b ۳٦a ٤۳a ۸۷b 
۳۰ ۷c ۳۲b ۳۷b ۷٦c 
٤۰ ٦d ۲۸e ۳۲c ٦٦d 
      
۰٫۰ 

۲ 

۹a ۳٦a ٤٦a ۹۱a 
۱۰ ۹a ۳٥a ٤٤a ۸۸b 
۲۰ ۸b ۳۰b ٤۲b ۸٥b 
۳۰ ٦d ۲۷c ۳٤b ۷۰c 
٤۰ ٥e ۳٦a ۳۰c ٦۲d 
      
۰٫۰ 

٤ 

۹a ۳٦a ٤۲ab ۸۷b 
۱۰ ۸b ۳٤b ٤۰b ۸۲b 
۲۰ ۸b ۳۳b ۳۹b ۸۰bc 
۳۰ ٦d ۲۸c ۳۲c ٦٦d 
٤۰ ٥e ۲٦c ۲٥d ٥٦e 
      
۰٫۰ 

۷ 

۹a ۳٥a ٤۱ab ۸٥b 
۱۰ ۸b ۳۳b ٤۰b ۸۱b 
۲۰ ۸b ۳۳b ٤۰b ۸۱b 
۳۰ ٦d ۲٥c ۲۹d ٦۰d 
٤۰ ٥٤ ۲۳d ۲۳e ٥۱e 
* Values with different letters in the same column are significant different at p<۰٫۰٥. 
SMP= Skim milk powder, DAKP= Defatted apricot kernel powder. 
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According to the present results, it could be concluded that 
acceptable palatable yoghurt could be made from a mixture of buffaloes' milk 
(۳٪ fat) with replacing ۱۰ to ۲۰٪ of supplementary SMP with DAKP. Such 
yoghurt treatments ascertain the objectives of lowering manufacturing cost 
and improving the yoghurt quality. 
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ن��وى المش��مش لمس��حوق الل��بن الف��رز الإض��افي بمس��حوق الجزئ��ي س��تبدال لإت��أثیر ا
 على جودة الأیس كریم والزبادي المنزوع الدھن
 *أماني رفعت البیلي و **، وعلیة محمد الغربلي*عبیر فؤاد زیان

 معھد بحوث تكنولوجیا الأغذیة، مركز البحوث الزراعیة، الجیزة، مصر *
 جامعة عین شمس، القاھرة، مصر كلیة الزراعة،قسم علوم الأغذیة،  **
 

لزی��ادة الجوام��د (اس��تھدف البح��ث دراس��ة ت��أثیر الإس��تبدال الجزئ��ي لمس��حوق الل��بن الف��رز الإض��افي 
في صناعة كل من الآیس كریم والزبادي بمسحوق نوى المش�مش من�زوع ال�دھن، وذل�ك لتقلی�ل ) اللادھنیة اللبنیة

ذه المنتج��ات، حی��ث أن ن��وى المش��مش ھ��و ن��اتج ث��انوي م��ن تص��نیع ثم��ار التك��الیف م��ع محاول��ة تحس��ین ج��ودة ھ��
ب��روتین % ٥۲وأن المس�حوق من�زوع ال�دھن لن�وى المش�مش یحت�وي عل�ى ح�والي ) عص�یر أو مرب�ي(المش�مش 

م��واد كربوھیدراتی��ة مم��ا یجعل��ھ م��ادة خ��ام جی��دة ل��دعم كثی��ر م��ن % ۳۰ألی��اف غذائی��ة وم��ا یق��رب % ۸خ��ام و
 .وتین بتكالیف مناسبةالمنتجات الغذائیة بالبر

نوى المشمش المنزوع الدھن إلى مخلوط الأیس كریم بنسب مختلف�ة تت�راوح مسحوق تم إضافة ولقد  
 بزی�ادة نس�بة الإض�افة زادتمن كمیة مسحوق اللبن الفرز الإضافي، ولقد أظھرت النتائج أنھ % ٥۰-۱۰ما بین 

النظ�ر ع�ن ص�رف كم�ا ل�وحظ ب. جالون للمخلوطلامتوسطات كل من الأس الھیدروجیني والوزن النوعي ووزن 
ن�وى المش�مش المن�زوع س�حوق وأدت إض�افة م. نسب الاس�تبدال المض�افة زی�ادة ثب�ات ب�روتین المخ�الیط الناتج�ة

عل�ى الق��وام ع��ن ت�أثیره ت�أثیراً عل�ى النكھ��ة بدرج�ة أكب�ر ، وك�ان ل��ھ للأی�س ك��ریم الن�اتج الری�عال�دھن إل�ى خف��ض 
یمك�ن اس�تخدامھ كب�دیل  مسحوق نوى المش�مش المن�زوع ال�دھن التوصیة بأنویمكن . والمظھرالبنائي والتركیب 

، للحص�ول عل�ى %۳۰إل�ى نس�بة إس�تبدال تص�ل ف�ي ص�ناعة الأی�س ك�ریم حت�ى لمسحوق اللبن الف�رز الإض�افي 
 .ناتج بجودة مناسبة بتكالیف منخفضة

ض��افي بمس��حوق ن��وى المش��مش الزب��ادي ت��م تجرب��ة اس��تبدال مس��حوق الل��بن الف��رز الإوف��ي ص��ناعة 
والمحت�وى م�ن الجوام�د الكلی�ة و  pHال�ـ زی�ادة ق�یم إل�ى  ذل�ك وأدى% ٤۰-۱۰منزوع الدھن بنسب تتراوح ب�ین 

 وذل�ك بزی�ادة نس�بةفي الزب�ادي وفان توالتربوأحماض التیروزین االنیتروجین الكلي والنیتروجین غیر البروتیني 
الأس��یتالدھید بزی��ادة نس��بة نس��بة الحموض��ة والمحت��وى م��ن فض��ت بینم��ا انخالإس��تبدال بمس��حوق ن��وى المش��مش، 

 . الاستبدال
ف�ي ب�دلاً م�ن مس�حوق الل�بن الف�رز إضافة مسحوق نوى المش�مش من�زوع ال�دھن كما لوحظ أن زیادة  

الن��اتج س��واء  ف��يالبكتری��ا المحب��ة للب�رودة ع��دد خف�ض ع��دد بكتری��ا حم��ض اللاكتی�ك وأدت إل��ى ص�ناعة الزب��ادي 
وم�ن ھ�ذه النت�ائج ونت�ائج التقی�یم الحس�ي یمك�ن التوص�یة بأن�ھ  .ناء التخزین بالثلاج�ة لم�دة س�بعة أی�امأو أث الطازج

یمكن استبدال مسحوق اللبن الفرز الإضافي ف�ي ص�ناعة الزب�ادي بمس�حوق ن�وى المش�مش من�زوع ال�دھن بنس�بة 
 .للحصول على ناتج بجودة مناسبة وبتكالیف منخفضة% ۲۰أو  ۱۰
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