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ABSTRACT

This study examined the effect of supplementing yoghurt milk with soybean powder (SBP) and skim
milk powder (SMP) with different concentrations on the resulting yoghurt's chemo-physical, microbiological,
and sensory qualities. Based on the observed results, it can be stated that the fermentation duration increased
proportionally with rising SBP content. Adding different concentrations of SBP and SMP raised TS and
protein content significantly (P< 0.05). Adding SBP at a concentration of 3% with 1% SMP (T1) resulted in
the highest fat content while the lowest pH value was recorded by T3 (1% SBP and 3% SMP). Adding SBP
and SMP at varying doses caused Zn, Fe, and K concentrations to rise considerably. Adding 4%, SMP greatly
boosted P and Ca. Adding a mixture of SBP and SMP much reduced wheying off, with the lowest values
obtained by adding 4% SMP (T4) and 1% SBP and 3% SMP (T3). The exact opposite trend was observed for
curd tension. The microbiological research revealed that adding various amounts of SMP and SBP
considerably lowered the total bacterial counts (TBC) compared to the control. By combining 3% SBP with
1% SMP, anaerobic bacteria were drastically reduced. In contrast, aerobic bacteria increased significantly in
all treated samples relative to the untreated sample. The number of points awarded for general appearance and
smoothness grew as the amount of SMP rose. There were no obvious differences (P>0.05) in the flavour

rankings between the treated and untreated yoghurt; all samples were free of off-flavours.
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INTRODUCTION

Yoghurt is a rich source of numerous nutritional
components. Since it is derived from milk, it contains protein,
necessary amino acids, an abundance of bioavailable minerals
(calcium, phosphorus, magnesium, iron, and zinc), and
bioavailable vitamins (riboflavin, folate, and niacin) (Buttriss,
1997; Marona and Pedrigon, 2004; McKinley, 2005; Shah,
2006). Some vitamins, such as folic acid, are present in greater
quantities in yoghurt compared to milk since it is produced by
the bacterial culture. Regarding specific nutrients, consuming
150 g of yoghurt would give 41% of a 5-year-daily old's
calcium needs and roughly 25% of an adult or adolescent
girl's calcium needs (McKinley, 2005).

Besides its nutritional content, yoghurt has other
health benefits. According to a prior study, yoghurt eating is
associated with a decrease in lactose intolerance compared to
milk consumption. (de Vrese et al., 2001; Salminen et al.,
2004; McKinley, 2005). It has been reported that yoghurt
possesses anti-carcinogenic properties, and since then several
studies have demonstrated that yoghurt eating inhibits
numerous cancers such as breast and exocrine pancreatic
cancer (Shah, 2006; Sarkar, 2008). S. thermophilus was less
effective than L. bulgaricus at inhibiting tumour growth.
Certain strains of L. bulgaricus and S. thermophilus lower
cholesterol levels (Dilmi-Bouras, 2006). In general, yoghurt
production and consumption continue to increase due to its
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medicinal benefits and high nutritional content (Karagul etal.,
2004; He et al., 2005).

On the other hand, soybeans are one of the Far East's
most widespread and oldest crops. Large portions of the world
often consume it as a source of protein and oil. Soybeans are
a major source of plant-based protein; thus, it is the highest
protein content (around 40%) and the second largest oil
content (20%) of all legumes. So, it is produced in the greatest
quantity per unit of land. Due to the inefficiency and expense
of isolating the protein from soybeans, soy products such as
soymilk should be utilized more directly (Liu, 2012). It is
crucial to note that soybean is considered a premium source
of protein which simply digested, and its content of amino
acids matches the essential for human nutrition while it is
slightly deficient in amino acids containing sulfur
(methionine) (Belleville, 2002).). Soy milk can be regarded as
functional milk since it has additional bioactive compounds
that may improve health or reduce illness risk. Soybean isrich
in phenolic compounds with antioxidant characteristics and
isoflavones, a category of phytoestrogens that may reduce
age-related and hormonal disorder risk (Jiang et al., 2013). In
addition, soybeans provide some protective effects against
osteoporosis, cardiovascular disease, and cancer cells in
particular prostate, breast, colon, rectum, and stomach (Storm
et al, 2001). Compared to fermented milk products,
fermented soymilk products may have more economical and
nutritional value due to their higher protein content and and
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comparatively lower prices (Sun and Young, 2008). Soy
yoghurt is growing in popularity because it is free of lactose
and has low levels of cholesterol and saturated fat (Drake and
Gerard, 2003). Cavallini et al., (2009) added that the
consumption of soybean yoghurt may decrease the risk of
cardiovascular diseases by enhancing lipid profiles and
preventing the production of oxidized low-density lipoprotein
autoantibodies. In contrast, yoghurt made from imitation milk
extracted from soybeans and milk extracted from other plant
sources were plagued with numerous issues. The beany
flavour is the most frequent flaw created by using soybeans
(Bristone et al., 2015). Fermentation is recognized to improve
the appearance, aroma, and flavour of soy products, and it also
has the potential to increase their acceptability. (Favaro et al.,
2001). If the acidity of fermented soy milk is raised, it is
anticipated that flavour acceptance will be enhanced further
compared to fermented cow's milk. For this reason, soymilk
has been enriched with skimmed milk as a source of lactose
as a substance for fermentation, in an effort to improve soy
yoghurt (Buono et al. 2006).

Consequently, the purpose of this study was to
combine the nutritional and health benefits of yoghurt with
SBP in a single fermented dairy product (yoghurt) while
employing SMP to prevent or eliminate the sensory and
physical abnormalities that SBP may produce.

MATERIALS AND METHODS

Materials:

The used cow's milk (3.9% fat, 3.12% protein and 0.7
ash) was got from a private farm in Desouk, Kafr EI-Sheikh,
Egypt. Skimmed milk powder (spray dried - low heat) was
obtained from Green Fields Company, Kafr EI-Sheikh,
Egypt. It contains 4% moisture, 36 % protein, 1.25% fat, 52.
5% lactose and 8 % ash. Soybean powder (SBP) was obtained
from Silver Star for Food Industry Company, containing 4%
moisture, 35% protein, 7% fat, and 8% ash. Streptococcus
thermophilus and Lactobacillus  dellbreuckii  subsp.
bulgaricus (1:1) are used as a DVS yoghurt starter culture
(YC-X11) which was purchased from CHR - Hansen's lab in
Denmark.

Yoghurt making:

The method of Tamime and Robinson (1999) was
used in the manufacture of yoghurt, including heating milk at
90°C for 20 min., cooling it to 40°C, inoculating it with DVS
yoghurt starter culture (0.02%) and incubating at 40°C to
complete coagulation followed by cooling overnight in the
refrigerator at 5+1°C. Before the heat treatment, the yoghurt
milk was separated into five equal pieces. Part(1) served as
the control, while the remaining four parts were supplemented
with SBP and SMP to create T1 (milk with 3% SBP and 1%
SMP), T2 (milk with 2% SBP and 2% SMP), T3 (milk with
1% SBP and 3% SMP), and T4 (cow's milk with 4% SMP).
Methods of analysis
The activity of yoghurt culture:

It is measured by following the decrease of the pH
values at different intervals during milk fermentation until the
pH reached about 4.6 (Swelam, 2018).

Chemo-physical analysis of yoghurt:

The TS, Fat and protein content were measured
according to the method given by AOAC (2007). A lab pH
metre with a glass electrode was used to electrometrically
measure the pH value (Crison pH meter, Spain). Titratable
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acidity was measured as lactic acid as given by Caric et al.
(2000). The method given by AOAC, (2000) was used to
assess the mineral content, thus a set weight of ashed samples
was dissolved in a solution of hydrochloric acid 20N and 2N,
which was then measured using an atomic absorption
spectrophotometer (BB model Avanta ¥ mar GBC,
Australia). The curd tension was estimated as the method of
Abd El-Salam et al. (1991). The procedure mentioned by
Lucey et al. (1998) was used to determine the Wheying-off.
Microbiological analysis of yoghurt:

Following the procedures in the Difco manual (1998),
total bacterial counts (TBC) were counted using Tryptone
Glucose Extract Agar Medium. Aerobic and anaerobic spore-
forming bacteria were counted according to the method given
by Burgess et al. (2010) using a nutrient agar medium under
certain conditions.

Sensory evaluation of yoghurt:

The sensory attributes of yoghurt were assessed by 15
professionals from the Faculty of Agriculture, Kafrelsheikh
University, using the methodology outlined by Swelam et al.
(2019).

Statistical analysis of yoghurt:

SPSS version 10.0 was used for the statistical analysis.
Analysis of variance and Duncan's test were used to obtain
any significant variations between averagesat the
significance level of 0.05. Three replicates of the data were
used to calculate the mean and standard error (SE) (SPSS,
2016).

RESULTS AND DISCUSSION

The activity of yoghurt culture:

The required time to attain pH 4.6 was utilized to
evaluate the activity of the used culture. The addition of SBP
to yoghurt milk increased (P< 0.05) the time needed to a pH
of 4.6, and this increase was proportional to the SBP content.
As demonstrated in Fig. (1), the addition of SBP and SMP did
not affect pH at the start of incubation. A negligible effect was
observed at 30, 60, and 90 minutes. After 90 minutes of
incubation, the data were significantly different. Since the
longest period was observed by introducing SBP at a
concentration of 3%. On the pH development, no significant
variations were noticed between the control, T3 (1% SBP and
3% SMP), and T4 (4% SMP). For soy-based yoghurt,
Pinthong et al. (1980) and Ismail et al. (2016) found longer
fermentation times or lower final titration acidities,
presumably as a result of the SBP addition to the used milk
depriving the lactic acid bacteria of vital nutrients (Karleskind
et al. 1991; Chumchuere and Robinson 1999).

Chemical composition of yoghurt:

Table (1) demonstrates that the TS content in the
control yoghurt was significantly lower than in the other
treatments. On the other hand, the variations between the
treated samples were minor (P<0.05). This could be
attributable to the almost identical TS content of the
supplementation materials (SBP and SMP). T1 (cow's milk
with 3 % SBP and 1% SMP) had significantly higher fat
content than the control and other samples. Negligible
variations (P > 0.05) in fat content between the control and
other treatment samples were found. According to Table (1),
the protein content of yoghurts was considerably greater in all
treatments than in the control. There were insignificant
changes between various treatments. As anticipated, the
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resulting yoghurt's protein content rose with increasing SBP
or SMP. Treatment 3 (cow's milk with 1% SBP and 3% SMP)
significantly lowered pH compared to the control and other
treatments. However, the acidity readings followed the
opposite pattern as pH. The changes in the chemical
composition of the treated yoghurt samples compared to the
control may be related to the chemical composition of the
additives of SBP and SMP. Our results are reinforced by
Krupal (2003), who found that adding soymilk increased the
protein content of yoghurt. EI-Sheikh (2001) revealed that
adding SMP by the concentrations of 2, 3, and 4% to cow's
milk increased the acidity of the resulting fresh yoghurt from
0.68 to 0.70 and 0.73% respectively and dropped the pH
values from 4.76 to 4.73 and 4.76 in order. Olubamiwa et al.
(2008) reported that adding 5g of SMP to soya milk increased
the acidity of the resulting yoghurt, while the pH was much
lower than the control (soya yoghurt without SMP). explained
that SMP offers lactose as a substrate for the used culture
while the low levels of lactose in soy milk result in a relatively
high pH value and low acidity in yoghurt (Lee et al., 1990;
Yang and Lee, 2010). In addition, Ponka et al. (2022)

confirmed that yoghurt manufactured from cow's milk alone
has a higher titratable acidity than yoghurt prepared from soy
milk..
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Fig. 1. pH development during yogurt preparation
supplemented with soybean powder (SBP) and
skim milk powder (SMP).

- Control: cow's milk only; T1: cow's milk contained 3 % SBP and 1 %
SMP; T2: cow's milk contained 2 % SBP and 2% SMP; T3: cow's milk
contained 1 % SBP and 3 % SMP; T4: cow's milk contained 4 % SMP.

Table 1. Chemical composition and some properties of yoghurt supplemented with soybean powder (SBP) and skim

milk powder (SMP).

Treatments” TS (%) Fat (%) Protein (%) pH Acidity (%)
Control 125+0.28" 3.90+0.35 312+0.12° 476+001%® 0.75+0.01°
T1 16.57 £0.34% 447+0.312 438+0.132 487+0.042 0.71+0.03°
T2 16.53+0.29* 427+031° 443+012° 485+0.03? 0.71+£0.03°
T3 16.57 £0.29* 4.07+0.31° 435+0.10° 468+0.03° 0.84+0.042
T4 16.70 £ 0.29* 3.92+0.37° 440+0.10° 477+0.04% 0.75+0.02°

- *Control: cow's milk only; T1: cow's milk contained 3 % SBP and 1 % SMP; T2: cow's milk contained 2 % SBP and 2% SMP; T3: cow's milk

contained 1 % SBP and 3 % SMP; T4: cow's milk contained 4 % SMP.
- Average with varied superscript letters differed significantly (P < 0.05).

Minerals content of yoghurt:

Table (2) displays the mineral composition of yoghurt
supplemented with protein. The addition of SMP and SBP led
to a significant increase in mineral content. The addition of
4% SMP (T4) resulted in the highest phosphorus (P) level,
while T1 (cow's milk supplemented with 3% SBP and 1%
SMP) produced the lowest P content. The addition of SBP
and SMP at varying concentrations raised Zn, Fe, and K
considerably. Since T1 had the highest concentrations of the
three minerals, The yoghurt made from milk supplemented
with 4% SMP had the greatest Ca content (121.01 mg/100 g),
followed by T3 (98.05 mg/100 g). There were no significant
changes between the control, T1, and T2 samples in Ca
content. The increased level of Zn, Fe, and K minerals in SBP
and SMP compared to the cow's milk used to make plain
yoghurt may be the reason for the rise in these mineral
contents of yoghurt by adding SBP and SMP. Thus according
to the finding of Etiosa et al., (2017) the concentrations of

minerals ( P, Zn, Fe and Ca) in soybean powder were 695.2,
2.7, 16.4, and 300.36 mg/100g respectively. While, the
contents of P, Zn, Fe, K and Ca in SMP were 970, 4.0, 0.27,
1590, and 1280 mg/100g in order (Roe et al., 2015). Moreno
Rojas et al, (1993) reported that the potassium content of plain
yoghurt was 184.3 mg / 100 g. Amellal-Chibane and
Benamara (2011) estimated the K and Fe contents of yoghurt
to be 725 and 0.96 mg/100g in order. Buttriss (1997)
determined the Zn content be between 0.385 and 0.524
mg/100g, while it was 0.550 and 0.79 mg/100g according to
Varo et al. (1980) and Amellal-Chibane and Benamara
(2011) respectively. The calcium content of yoghurt ranged
from 111.2 to 293.8 mg /100g (Rojas et al., 1993; Bulttriss,
1997; Garcia Martinez et al., 1998; Amellal-Chibane and
Benamara, 2011). In addition, Ponka et al.(2022) confirmed
that adding SBP to yoghurt milk causes an increase in Fe
content and a decrease in Ca content.

Table 2. Minerals content (mg/100g) of yoghurt supplemented with soybean powder (SBP) and skim milk powder (SMP).

Treatments* P Zn Fe K Ca

Control 142.00 + 4.53% 0.35+0.02d 1.85+0.124 14250 +2.34¢ 88.20 + 2.5
T1 117.27 +1.10¢ 0.61+0.022 4,20 +0.15% 230.12 £ 1.90% 82.64 +0.66°
T2 133.78 +4.77¢ 0.47 £0.02° 3.23+0.08° 147.77 +0.99¢ 78.15+5.04°
T3 149.15 +1.02b 0.42 +0.01° 2.63+0.13° 155.90+0.97¢ 08.05 +4.69°
T4 180.24 + 3.822 0.38 +0.00« 232+0.11° 179.00 +1.25P 121.01+2.72

- *Control: cow's milk only; T1: cow's milk contained 3 % SBP and 1 % SMP; T2: cow's milk contained 2 % SBP and 2% SMP; T3: cow's milk

contained 1 % SBP and 3 % SMP; T4: cow's milk contained 4 % SMP.
- Average with varied superscript letters differed significantly (P < 0.05).

Physical properties of yoghurt:
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Table (3) illustrates the impact of the various
supplements on the curd tension (CT) of yoghurt. Especially
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when SBP was added by 3% with 1% SMP (T1) and SMP  observed that yoghurt supplemented with non-fat dried milk
was added alone by 4% (T4), a considerable improvementin  (NFDM) had a greater water-holding capacity than yoghurts
CT was noted. The control sample had the lowest CT (25.11  fortified with soya milk powder (SYMP). They also found
g), followed by T2 (29.33 g). Wheying off expressed asa per  that wheying off the yoghurts dropped as the combination of
cent of whey is shown in Table (3). It is obvious that a sharp  SYMP and NFDM increased. This may indicate that the free
decrease in the wheying off was observed in T4 (0.56%) water molecules in the yoghurt matrix were absorbed more
followed by T1 (0.89%) and then T3 (2.67%). No statistically  efficiently as the level of fortification increased (Cais-
significant differences existed between T2 (4.00%) and the  Sokolinska et al., 2002). According to Mansour et al. (1994),
control sample (4.44%). This tendency could be related toan ~ and Sakr (2004), the rise in CT owing to TS content may be
increase in TS content. The greater the levels of TS and CT,  attributable to the functional qualities of the additional
the lesser the quantities of whey secreted from the curd (EI-  protein.

Asfory, 1999). In this regard, Zanhi and Jideani (2012)

Table 3. Curd tension (CT, g) and wheying off (%) of yoghurt supplemented with soybean powder (SBP) and skim
milk powder (SMP).

Properties Control T1 T2 T3 T4
Curd tenstion 25.11+0.2¢ 42.80+0.22 29.33+£0.37° 34.11+0.30° 42.00 +0.16%
Wheying off 444 +04° 0.89 £0.20° 4.00£0.29% 267+0.16° 0.56+ 0.26 ©

- Control: cow's milk only; T1: cow's milk contained 3 % SBP and 1 % SMP; T2: cow's milk contained 2 % SBP and 2% SMP; T3: cow's milk
contained 1 % SBP and 3 % SMP; T4: cow's milk contained 4 % SMP.
- Average with varied superscript letters differed significantly (P < 0.05).

Microbiological analysis of yoghurt: the emergence of anaerobic bacterial spores. T1 and T4 had
Fig. (2) depicts the total bacterial count (TBC) in  the highest numbers, with minor differences (P>0.05)
yoghurt samples. TBC fell significantly due to the various  between them. T2 had the lowest value detected compared to
treatments. The sample was made from cow's milk and  other treatments. Results in Fig. (4) showed that aerobic spore
supplemented with 3% SBP and 1% SMP (T1) had the lowest ~ forms bacteria counts increased significantly by applying
TBC (8.65 log CFU/g), while the control sample had the  different treatments. Since the highest counts were noticed for
highest TBC (9.25 log CFU/g). The current results concur T4 (4% SMP). The thermophilic spore-forming bacteria, such
with those previously given by Ismail et al (2016) who stated  as Geobacillus spp., which are prevalent contaminants in milk
that the lactic acid bacteria decreased significantly in soya  powder factories, may be responsible for the high counts of
yoghurt compared to cow's yoghurt. These results indicate  spore-forming bacteria in T4, which included 4% SMP. Their
that soy milk has a detrimental effect on L. bulgaricus.  spores can survive the full industrial manufacturing process
According to Sumarna (2008), S. thermopilus, 001 grew more  for dairy powder, including pasteurization (72 °C/15 sec.) and
favourably and produced more organic acid during the  the much hotter evaporator stages, while it is not harmful to
fermentation of soy milk than L. delbrueckii subsp. human health. (Tuflikha, 2017). According to Fang et al.
bulgaricus FNCC, 0045. This can be explained by the finding ~ (2018), B. licheniform is a facultative anaerobe bacteria found
demonstrated by Mital et al. in 1974 that S. thermophilus can  in skim milk powder that can live at both mesophilic as well
grow significantly and produce significant acid levels in  as thermophilic temperatures, making it more challenging to
soymilk due to its ability to use sucrose in fermentation. Inthe  manage in dairy processes.
contrast, L. delbrueckii ssp. bulgaricus did not grow well in

soymilk due to its incapacity to ferment sucrose and other 1.60
soymilk carbohydrates. 1.40
9,60 1.20
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Fig. 3. Anaerobic bacterial spores ""CFU /g"* of yoghurt
Control  T1 T2 T3 T4 supplemented with soybean powder (SBP) and

. - skim milk powder (SMP).
Fig. 2. Total bacterial count (IOg CFU/g) of yOQhurt - Control: cow's milk only; T1: cow's milk contained 3 % SBP and 1 %

supplemented with soybean powder (SBP) and SMP; T2: cow's milk contained 2 % SBP and 2% SMP; T3: cow's milk
skim milk powder (SMP). contained 1 % SBP and 3 % SMP; T4: cow's milk contained 4 % SMP.

- Control: cow's milk only; T1: cow's milk contained 3 % SBP and 1 % Sensory evaluation of yoghurt:
SMP; T2: cow's milk contained 2 % SBP and 2% SMP; T3: cow's milk P ot ;
contained 1 % SBP and 3 % SMP; T4: cow's milk contained 4 % SMP. There were no 5|gn|f|cant variations in general
_ appearance between the control and the other treatments, as
Fig. (3) demonstrates that the control sample was free  shown in Table (4). However, T1 was considerably lower
of anaerobic bacterial spores. Different treatments resulted in than T3 and T4. The same pattern was found for smoothness,
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which recorded its lowest value at T1 (8.11). The control  flavour. Olubamiwa et al. (2008) observed that adding 5¢g of
sample had the lowest score for firmness (7.44), while  non-fat dry milk considerably improved the sensory rating of
yoghurt manufactured from cow's milk containing 3% SBP  soya yoghurt (NFDM). Similarly, Zanhi and Jideani (2012)
with 1% SMP had the highest value (9.44). Table (4) concluded that the sensory characteristics of yoghurt enriched
demonstrates that adding SBP and SMP improved the  with soya milk powder were greatly enhanced by utilizing the
wheying off property. T1 (9.22) and T4 (9.67) had the highest ~ same proportion of non-fat dried milk.

scores, with no significant differences between them, 160
followed by T3 (8.89). The flavour attributes did not change

due to the applied treatments, moreover, no unfavourable 40
flavours were detected for all the resultant yoghurts. These 120
findings are consistent with this of Yadav et al. (2003), who g L
observed a declining trend in the appearance attribute of ) 0.80
yoghurt as the proportion of soymilk increased. Similarly, | 0.60
Ponka et al. (2022) reported that increasing the proportion of 0.40
soy milk diminished all sensory characteristics of the resulting 0.20
yoghurt. Darke and Gerard (2003) reported that, although 0.00 . . L
soy-fortified yoghurt (2.5%) was not as well-liked as ’ Control  T1 T2 T3 T4

conventional yoghurt, the acceptance scores were higher than
5 (neither like nor dislike). However, adding little amounts of ~ Fig. 4. Aerobic bacterial spores "CFU/g" of yoghurt
soy protein to yoghurt may be a strategy to include soy protein supplemented with soybean powder (SBP) and
in the diet. In addition, (Favaro et al., 2001) discovered that skim milk powder (SMP).

fermenting decreased the soybean's beany flavour and - Csol\f)lgf)lTi ZC_OW'S 'mi"_<| Enly:tl_li 30;/\/(;/8 fgglg Cogtgi;eg |3| ;/_0 'I%D"P and 1 "I/lz
enhance .the aFCEptablhty of soya yoghurt. Whether conta,ineci i%% ;g}; ar?gg f%ngMP;E)M: coalr']s milokconta;inec-iilo‘\:/\;ssmP.
fermentation-derived flavours merely obscured the bean

Table 4. Sensory evaluation of yoghurt supplemented with soybean powder (SBP) and skim milk powder (SMP).
Treatments*

Property Control T1 T2 T3 T4
General appearance (10) 8.44 +0.41%® 8.11+0.30° 8.44+0.29%® 9.22 +0.36° 9.44 +0.24
Firmness (10) 7.44 +0.18° 9.44 +0.242 8.22+0.40 8.77 £0.44% 9.11+0.30®
Smoothness (10) 8.67 +0.23® 8.11+0.42° 8.33+0.16° 9.44 +0.242 9.33+0.232
Wheying off (10) 7.00£0.29° 9.22 +0.22% 7.67+023° 8.89+0.30P 9.67+0.172
Flavour (60) 58.11+ 1.592 55.67+ 3.252 57.22+ 2,052 57.89+1.28? 57.67+1.86°
Acid (10) 8.67 £ 0.407 7.78 057 8.441+0.372 8.67+0.5% 8.44 +0.442
Bitterness (10) 10 +0.002 9.33+£047° 9.78 £0.222 9.78 £0.23? 10 +0.002
Flat (10) 9.44 +0.552 9.00 £ 0.66° 9.22 £0.57° 9.44 £ 0.55° 9.67 £0.33?
Foreign (10) 10+ 0.002 9.78 £0.222 9.78 £ 0.222 10+ 0.002 9.78 £ 0.222
Cooked (10) 10+ 0.002 9.78+£0.142 10+0.002 10+ 0.002 9.78+0.142
Unclean (10) 10 +0.002 10 +0.002 10+ 0.002 10 +0.002 10+ 0.002

- *Control: cow's milk only; T1: cow's milk contained 3 % SBP and 1 % SMP; T2: cow's milk contained 2 % SBP and 2% SMP; T3: cow's milk
contained 1 % SBP and 3 % SMP; T4: cow's milk contained 4 % SMP.
- Average with varied superscript letters differed significantly (P < 0.05).

CONCLUSION AOAC. (2000). Official Methods of Analysis. 17th Ed.,
b luded hi dv that addi Association of Official Analytical Chemists,
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. . . X yland, USA.
improved the physical (wheying off) and sensory properties Belleville, J. (2002). Hypocholestrolemic Effect of Soy
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milk only). Bristone, C.; Badau, M. H.; Igwebuike, J. U. and Igwegbe.
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