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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 10-50% for
ice cream and 10-40% 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 30%.

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 7 days.
Substitution of supplementary SMP with DAKP in the manufacture of yoghurt could be
recommended up to 20%.
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INTRODUCTION

The consumption of food enriched with protein from plant sources
has been increased among vegetarian and health conscious people (Wu et
al. 2001). However, efforts need to ensure that enrichment should not cause
any important alteration in the sensory and functional attributes of final
product (Topgul, 1996). In addition, enriched product should be economically
affordable, nutritive and satisfactory in terms of consumers' expectations
(Ugarcic Hardi et al. 2003).

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 52% crude protein, which can be used in
supplementing some food industries with vegetative protein (Rizk et al. 2009
and Volotavskaya et al. 1980).

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. 2009
and Kamel & Kakuda, 1992).
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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. 1985; Megdoub et al. 1992 a & b and Paik et
al. 1985).

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 2009
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 42°C and held under refrigeration at 4°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 34%,
lactose 51%, fat 1.2%, mineral 8.2% and moisture 4%.

The apricot seeds were washed with water, and sun dried for 3
weeks, then manually crushed. The kernels were collected and boiled for 30
min. in 0.1% sodium bicarbonate, then soaked in distilled water for 48 hrs. to
remove bitterness (detoxification) and strip off the brown skin. The peeled
kernels were dried in a forced draught air oven at 50°C. Then, the apricot
kernels were ground and sieved to pass through a 70 mesh sieve to get
apricot kernels powder. Then, defatted apricot kernel meal was prepared
using hexan (80%).

Control yoghurt treatment was made from fat standardized buffalo
milk (3% fat) with adding 1.5% 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 10, 20, 30 and 40%, 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. (2000).

Essential amino acids composition of defatted apricot kernel meal
was analyzed using Amino Acid Analyzer, Beckman 7300, according to the
method of Lopez et al. (1991).

All yoghurt treatments were examined, when fresh and after 2, 4 and
7 days of cold storage for their contents of total solids, titratable acidity, pH
values, total nitrogen and non-protein nitrogen (Ling, 1963) tyrosine and
tryptophan (Vakaleris and Price, 1959) acetaldehyde (Lees & Jogo, 1969).

Total viable count of psychrotrophic bacteria count and coliform count
were determined in yoghurt treatments according to (APHA, 1994) Lactic acid
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bacteria count (Elliker et al. 1995), staphilococci count (Baird-Parker, 1962)
and yeast mold count according to (APHA, 1994).

The used ingredients of an ice cream mix were: fresh cream 30% fat, skim
milk powder, sugar, DAKP, stabilizer & emulsifier. Control ice cream mix was
prepared (Arbuckle, 1977), to contain 8% fat, 12% MSNF, 16% sucrose and
0.5% stabilizer and emulsifier mixture.

Another five ice cream mixes were prepared by substitution of SMP
with DAKP at levels of 10, 20, 30, 40 and 50%. All mixes were homogenized
at 71°C using a laboratory manual homogenizer at 100 pound/inch?, and
pasteurized at 71°C/30 min. as suggested by Sommer (1951). All mixes were
cooled to 5°C and aged at the same temperature for 18-24 hrs. prior to
freezing. After aging, samples of each mixture were withdrawn for chemical
and physical analysis. Then 10 ml of edible red color solution (1% w/v) and
suitable amount of edible strawberry essence were added. Mixes were frozen
(-18°C) 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 -18°C according to Rothwell, (1976).

All ice cream treatments were examined for titrable acidity and pH
values according to Arbuckle (1977), specific gravity (Winton and Winton,K.
1958), weight per gallon (Burke, 1947) and protein stability (Kramer and
Twigg 1973). The resulting ice cream was examined for overrun (Sommer,
1951).

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 1973).

RESULTS AND DISCUSSION

Chemical composition of apricot kernel and defatted apricot kernel
powder are illustrated in Table (1). It could be observed that the apricot kernel
contained 5.5%, 27.83%, 50.30%, 2.20% and 3.16% moisture, protein, crude
lipid, ash and crude fiber, respectively. On the other hand, the chemical
constituents of defatted apricot kernel powder were 6.12, 55.76, 0.72, 5.32
and 7.92 for moisture, protein, crude lipid, ash and crude fiber respectively.
These results are similar with those obtained by Rizk et al. (2009); Azouz et
al. (2009); Galal (1992) and Lazos (1991).
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Table 1: Chemical composition of dried apricot kernel and defatted
apricot kernel powder.

Constituents Dried Defatted apricot
Apricot kernel kernel powder
Moisture (%) 55 6.12
Crude oil (%) 50.30 0.27
Protein (%) 27.83 55.76
Ash (%) 2.20 5.32
Crude fiber (%) 3.16 7.92
[Total carbohydrate* (%) 16.51 30.28

e Calculated by difference.

Regarding the amino acids composition of DAKP, Table (2). reveales
the presence of 16 amino acids . The major amino acid were glutamic
(20.75), aspartic (12.82), glycine (6.95) g/ 100 g protein. On the other hand,
serine, valine, isoleucine, tyrosine, arginine, lysine, histidine, leucine and
therionine were 5.38, 4.73, 4.50, 5.93, 4.73, 1.83, 2.53, 3.26 and 0.82 g/ 100
g protein, respectively. These results are in agreement with Azouz et al.
(2009) and EI-Samkary et al. (1995).

Table 2. Amino acids profile of DAKP.

Amino acid g/ 100 g protein
IAspartic 12.82
Therionine 0.82
Serine 5.38
Glutamic 20.75
Glycine 11.86
Alanine 7.52
\Valine 4.73
Methionine 1.18
Cystine 1.27
Isoleucine 4.50
Leucine 3.26
Tyrosine 5.93
Phenylalanine 6.95
Histidine 2.53
Lysine 1.83
Arginine 4.73

DAKP= Defatted apricot kernel powder.

Physicochemical properties of ice cream mixes being manufactured
with different ratios of DAKP are illustrated in Table (3).

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
DAKRP 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. (1985) and
Magdoub et al. (1992).
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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 3: Physicochemical properties of ice cream mixes and product
containing different levels of DAKP.

Physicochemical properties of ice Replacement of SMP will DAKP (%)
cream (mix & product) 0 10 20 30 40 50
Titratable acidity (%) 0.23 0.21 0.20 0.19 | 0.19 0.18
pH values 6.55 6.90 6.94 6.98 | 7.00 7.00
Specific gravity 1.0740 [1.0779| 1.0800 (1.0870(1.0904| 1.0948
eight per gallon (kg) 4.06 4.08 4.09 4.11 | 4.13 4.15
Protein stability (ml 95% ethanol) 8.0 9.0 9.0 9.0 9.0 9.0
Overum % (Product) 72.5 68.3 67.7 61.3 | 59.3 57.1

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 3). 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 (1992a); El-Deeb and Salem (1984) and
Hammad et al. (1985).

Overrun of the resulting ice cream decreased as a result of using
DAKP as a replacer for SMP (Table 3). This decrease could be attributed to
the low whipping ability of mixes containing DAKP. These data coincide with
Magdoub et al. (1992a) and Hammad et al. (1985) 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 (4). The results indicate that the
control sample and sample containing 10% DAKP gained the highest score
being 92 points of investigated attributes, followed by adding 20, 30, 40, and
50%, DAKP respectively.

The foregoing results indicate that DAKP can be successfully used to

substitute SMP in ice cream mix at a concentration up to 30%.
The effect of DAKP on some chemical properties of yoghurt during storage
periods is illustrated in Table (5). During cold storage for 7 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. (1983). 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. (1983).

Table 4: Sensory evaluation” of ice cream manufactured with DAKP.
(average of 3 replicates)

Flavour Body & Texture| Appearance Total
R_eplacement SMP| _ (40) (10) (100)
with DAKP (%) (50) points . . )
points points points
0 472 392 9.0 952
10 452 382 9.0 922
20 432 352 8.6° 86.6°
30 40P 340 8.3b 82.3bc
40 380 320 8.0be 78.0¢
50 35bc 32° 8.0pc 78.0¢

SMP= Skim milk powder, DAKP = Defatted apricot kernel powder.
*Values with different letters in the same column are significant different at
p<0.05.

The tyrosine contents gradually increased with the increase of added
DAKP (Table 5). 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.
(1992b) and EI-Shibiny et al. (1979) who reported that cold storage of yoghurt
for 7 resulted in an increase in soluble tyrosine content. Also, tryptophan
content increased as the DAKP was increased in fresh yoghurt (Table 6), but
during cold storage, lower tryplophan content was noticed in yoghurt
treatments. These results agree with those reported by EI-Shibiny et al.
(1979), who found that the soluble tryptophan content of yoghurt was
gradually decreased during cold storage for 7 days.

Replacing SMP with 10% to 50% of DAKP slightly increases the non-
protein nitrogen (NPN) of yoghurt, when fresh and throughout the cold
storage (Table 5). 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 5). This decrease is
presumably due to the ability of numerous lactic acid producing
microorganisms to utilize acetaldehyde (Bills and Day, 1966). Also, such a
decrease could be attributed to volatility of acetaldehyde.
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Table 5: Effect of partial replacing of SMP by DAKP on chemical
properties of yoghurt during cold storage.

Q a < 0 S £ X Qo

ESSR|go o 2 = ® |_5 e | &2 |22 | =8

5830|182y 3 > 2 |Bog| 59 | 28 | S5 £33

£32%|588 5| 3 S |gge| e | g5 |28 =3

§-28m = £ 5 |z |TE | 22| 32 |52| &¢&

FEN e < o - E cE |22 <=

Fresh | 13.4 0.76 4.55 0.55 315 41.6 |0.051 184

.0 2 13.6 1.09 4.20 0.57 36.4 39.8 |0.053 140
' 4 13.9 1.20 3.94 0.58 44.0 30.6 |0.056 115

7 14.04 | 1.35 3.87 0.60 49.0 26.8 | 0.057 86

10 Fresh | 13.5 0.75 4.62 0.61 44.0 59.6 |0.052 130
2 13.7 0.98 4.35 0.62 51.0 55.8 |0.055 110

4 13.8 1.00 4.16 0.64 68.5 50.50 | 0.058 67

7 14.0 1.23 4.00 0.65 73.5 45.70 |0.060 50

20 Fresh | 13.75 | 0.74 4.68 0.67 60.0 74.50 | 0.057 100
2 13.80 | 0.95 4.36 0.68 65.5 71.80 | 0.059 80

4 14.00 | 1.00 4.12 0.69 83.5 62.3 |0.061 53

7 1420 | 1.24 3.90 0.70 86.8 57.54 |0.062 40

30 Fresh | 14.00 | 0.72 4.70 0.73 66.3 80.3 |0.062 90
2 14.04 | 0.96 4.45 0.74 72.4 77.5 |0.062 68

4 14.15 | 0.99 4.19 0.75 87.3 67.4 |0.064 32

7 1428 | 1.16 4.02 0.76 | 100.20 | 61.30 | 0.066 32

40 Fresh | 14.05 | 0.70 4.73 0.76 75.6 84.63 | 0.65 80
2 14.16 | 0.83 4.31 0.77 85.4 80.5 | 0.65 65

4 14.21 | 0.92 4.11 0.78 95.2 75.4 | 0.67 35

7 14.32 | 0.99 4.06 0.80 106.4 64.2 | 0.68 27

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 7 days is illustrated in Table (6).
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. 1985).

Results in Table (6) 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 7 days.

Sensory evaluation of yoghurt made with different levels of DAKP
during cold storage for 7 days is presented in Table (7). It could be noticed
that increasing DAKP more than 20% 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 20%.
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Table 6: The effect of partial replacing of SMP by DAKP on some
microbial counts in yoghurt during cold storage.

. Total viable Lactic acid Psychrotrophic

gﬁ/lplzl)aviietrr?eDrXngv(%/lo)of(Sdtgrzsi)ge period count bacterial count | bacterial count

Y C.F.U.x107 ml C.F. U x109 ml
0.0 Fresh 5.6 5.8 4.6
0.0 2 7.7 9.6 7.7
0.0 4 8.2 11.80 10.6
0.0 7 7.9 10.0 14.8
10 Fresh 4.9 3.4 3.2
10 2 6.3 5.80 6.0
10 4 6.9 9.40 10.0
10 7 6.5 8.30 13.1
20 Fresh 4.2 3.2 2.4
20 2 5.0 4.1 4.8
20 4 7.0 5.9 8.3
20 7 6.8 4.9 10.9
30 Fresh 4.1 2.8 2.2
30 2 4.9 3.7 41
30 4 6.8 5.6 7.6
30 7 6.6 4.5 9.5
40 Fresh 4.0 2.1 2.1
40 2 4.6 3.2 3.8
40 4 6.3 4.3 6.4
40 7 6.5 3.6 8.1

SMP= Skim milk powder.
DAKP = Defatted apricot kernel powder.

Table 7: Sensory evaluation of yoghurt made by replacing
supplementary SMP with different ratios of DAKP during
cold storage for 7 days.

Storage General Body and Total
Replacement |evel Ofperiod appearance texture Flavour score
SMP with DAKP (%) (days) 10 40 50 100
0.0 92 372 452 912
%8 Fresh gb %a ?1‘313 ggb
30 7° 32° 37° 76°
40 6 28° 32° 66
0.0 92 362 462 912
10 92 35?2 442 88
20 2 8° 30° 42° 85°
30 6° 27° 34° 70°
40 5¢ 36° 30° 62¢
0.0 92 367 42% 87"
10 8° 34° 40° 82°
20 4 8° 33° 39° 80"
30 6° 28° 32¢ 66
40 5¢ 26° 25¢ 56¢
0.0 92 357 41%® 85P
10 8° 33° 40° 81°
20 7 8° 33° 40° 81°
30 6° 25°¢ 294 60°
40 54 23¢ 23¢ 51¢

* Values with different letters in the same column are significant different at p<0.05.
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
(3% fat) with replacing 10 to 20% of supplementary SMP with DAKP. Such
yoghurt treatments ascertain the objectives of lowering manufacturing cost
and improving the yoghurt quality.
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