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ABSTRACT

Garlic is promoted for use as a preventive fac-
tor against the formation of cancer. Although sev-
eral compounds in garlic may have anti- cancer
properties, the dially sulfide compounds are said to
play a major role. garlic is known to help in regulat-
ing blood sugar levels. Therefore, yoghurt was
manufactured by using the aqueous extract of gar-
lic to produce a healthy yoghurt. Different concen-
tration of this extract; 0.1, 0.2, 0.3, 0.4 and 0.5%
were added to yoghurt milk. Results showed that
0.1% of garlic extract was the best concentration
which gained the highest score. The resultant yo-
ghurt treatments were analyzed chemically and
organoleptically when fresh and after storage at
5 + 1°C until 15 days. Yoghurt acidity was gradual-
ly increased during storage at 5 + 1°C until 2
weeks, either for control or different treatments. On
the other hand pH took an opposite trend of acidi-
ty. The resultant fresh yoghurt had high acetalde-
hyde, diacetyl, TVFA, viscosity values than control,
whereas it showed low whey synersis. During stor-
age at (5 + 1°C) acetaldehyde, diacetyl decreased
while TVFA, viscosity, whey synersis values were
increased. Statistical analysis showed high signifi-
cant difference (a 0.05) for acidity, TVFA, viscosity,
diacetyl values and non significant difference (o
0.05) for acetaldehyde content between treatments
and during storage.
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INTRODUCTION

Garlic (Allium sativaum L.,) a member of the Allium
family (Liliaceae) contains a certain immune boost-
ing properties that may help the body to fight off
diseases, such as colds or the flu as well as
reduce cancer cell growth. Garlic has been used
traditionally for ages to treat a wide array of dis-
eases, namely, respiratory infections, ulcers,
diarrhea and skin infections (Fenwick and Hanley,
1985). According to data released at the first World
Congress on the health, significance of garlic and
garlic constituents, garlic extract reduced the
incidence of breast cancer (in mice) by (70-90%).

Yoghurt has a therapeutic properties and high
nutritive value (He et al 2005). Yoghurt contains all
the elements of nutrition found in milk in more di-
gestible form. Lactic acid bacteria such as Strepto-
coccus salivarius subs p.thermophilus which is
used in manufacture of yoghurt having nutritional,
dietetic and therapeutic properties (Kisla and
Unluturk, 1998) control of intestinal infections,
anticarcinogenic activity, improved lactose diges-
tion in persons as classified as lactose maldiges-
tors and control of serum cholesterol levels
(Kisla and Unlutiirk, 1998 and Doombos, et al
2005).

Also lactic acid bacteria improve immune re-
sponse and help the body to assimilate protein and
lactose. Therefore, the aim of this work was pro-
duction of healthy yoghurt by using garlic extract
which help the people to fight off diseases.
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MATERIALS AND METHODS
I- Materials

1- Fresh buffaloe's milk

Fresh buffaloe raw milk was obtained from the
faculty of Agric Cairo, Univ. The milk was skimmed
using a mechanical separator the gross chemical
composition of skim milk was: fat 1.0%, Total sol-
ids = 10.88, Total Protein 4.1, Lactose, 5.0% and
ash 0.79.

2- Starter cultures

Lactic starter cultures of thermophilic type (yo-
ghunt yc-180) which consist of Streptococcus sali-
varius ss thermophilus and Lactobacillus delbrekii
ss. bulgaricus were obtained from the agent of chr.
Hansens laboratory Denmark A/S.

3- Extraction of crude garlic aqueous extract

The method of Whistler and Saarina (1957)
was adapted with some modifications. The aque-
ous extract was extracted with hot Water. Ground
garlic (5g) was extracted, successively, with Water
(200ml x 3) at 85°C, under reflux, for 3h (1 x 3).
After filtration, the combined extracts were treated
with 3 vols of ethanol and the resulted isolated by
centrifugation, dried and weighted.

Il - Methods
1- Preparation of yoghurt

Skim milk buffaloe's was heated at 85°C for 15
min cooled to 45°C divided into five portions. The
first portion was let as control without garlic, the
other protions were fortified with different concen-
trate of garlic 0.1, 0.2, 0.3, 0.4, 0.5 respectively. All
treatments were inoculated with 2% yoghurt starter
Streptococcus salivarius ss thermophilus and Lac-
tobacillus delbrekii ss bulgaricus and incubated at
42°C for about three hours until complete coagula-
tion and then stored at 5 + 1°C. The resultant yo-
ghurt was organoleptically evaluated by a panel of
ten experts. The preferred treatment (0.1) was
analysed periodically for chemical and organoleptic
properties up to 15 days of storage.

2- Preliminary experiments
Preliminary experiments were carried out to se-

lect the best ratio of garlic extract garlic extract was
added by the ratios 0.1, 0.2, 0.3, 0.4 and 0.5%

respectively. Sensory evaluation of the fresh yo-
ghurt indicated that 0.1% was the best ratios which
gained the best score value.

3- Analysis of milk and yoghurt

Total solids were determined according to IDF
(1982). Titratable acidity, fat content were deter-
mined according the Ling (1963). Total protein
content was assessed by Kjeldahel method (IDF,
1993). pH values were measured using a digital
pH meter model HANNA at 4817, equipped with a
combined glass electrode and lactose according to
Nickerson et al (1976), total volatile fatty acids
were determined as reported by Kosikowski
(1982) while acetaldehyde and diacetyl content
was determined according to Lees and Jago
(1969). Viscosity of yoghurt was determined using
zum viscosimeter type-RN-50Hz. Statistical analy-
sis were performed using GLM procedure with
SAS (2004).

Total carbohydrates were determined after
complete acid hydrolysis according to (Dubois,
1956). The resulted acid hydrolysates were exam-
ined by PC using n-BuOH-Me2CO-H20 (4:5:1)
Jayme and Knolle (1956), and aniline phthalate
as spraying reagents Partridge (1949). Quantita-
tive determination of separated sugars was carried
out according to Wilson method (1959). Total
nitrogen of the investigated samples (0.3 gm) was
determined adopting the usual Micro-Kjeldahl's
method (AOAC, 1970). The crude protein was
calculated by multiplied the total nitrogen by 6.25
Black (1948).

4- Total colony count of aqueous garlic extract

The total colony count of bacteria was per-
formed using the pour plate method using nutrient
agar (oxoid) as follows:

One gram of garlic extract was serially diluted
and 10 ml of an appropriate dilution was used to
inoculate the plate in duplicate. The plates were
incubated at 37°c for 24 hrs, after which the total
colony count was determined as previously de-
scribed (Nwachukwu, 2000).

Similarly, the total count of the fungi, dilutions
of the extract were surface-spread on potato dex-
trose agar in duplicate and then incubated at 30°c
for 48-96h. At the end of incubation, the colonies
were screened based on the descriptions by
Buchanan and Gibbons (1974).
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RESULTS AND DISCUSSION

Table (1a) indicates the chemical of aqueous
garlic extract. Chemical composition was: total
carbohydrates 25.5%, protein 2.5% and galactose,
glucose were 3.9%, 98.1% respectively, whereas
there is no manose, arabose and xylose. The mi-
crobiological examination of aqueous extract of
garlic (Table 1b) show that the total bacterial count
was 7 x 10* cfu/gm and free from yeast and fungi.

Table (2) show preliminary experiments, to es-
tablish the best concentration of garlic extract. Da-
ta obtained show that 0.1% of galric extract gained
the highest score (91 points) improved the body,
texture and flavour followed by control (87 points)
whereas 0.5% of garlic extract had gained the low-
est score (69 points). Accordinglly 0.1% of garlic
extract was the best concentration which choosen
for further experiments.

Table (3) illustrates the chemical composition
of prepared yoghurt by using 0.1% garlic extract
either when fresh or during storage period at 5°+1.
Acidity increased through storage until 2 week both
control and garlic treatment. This may be due to
the fermentation of lactose (Tamime and Deeth
1980). On the other hand pH took an opposite
trend of acidity. These results agreement those of
Hassan et al (1999) and Abou Dawood et al
(1993). The same table indicates that TS, protein
and ash increased gradually during cold storage (5
+ 1°C) for 2 weeks.

Table (4) indicates the effect of cold storage (5
+1°C ) on viscosity (Cp/s) and whey synerthesis of
prepared yoghurt by using 0.1% garlic extract. It is
clear that viscosity of garlic yoghurt was higher
than viscosity of control either fresh or during stor-
age period. Viscosity increased during cold storage
until 2 weeks. This increase may be attributed to

the increase of acidity and the interaction between
garlic extract as stabilizers and milk proteins
(Schmidt and Smith, 1992).

From the same table whey syneresis was in-
creased in both control and garlic treatment during
storage up to 2 weeks. Garlic yoghurt showed low-
er whey syneresis than control either fresh or dur-
ing cold storage. The garlic extract improved the
yoghurt wheying off. These results are in accord-
ance with Abd El-Salam et al (1996) and Hassan
et al (1999).

Table (5) illustrates the effect of cold storage
(5 £ 1°C) on total volatile fatty acids & acetalde-
hyde, diacetyl of yoghurt prepared by using 0.1%
garlic extract. It is clear that total volatily fatty acids
was higher in garlic treatment than control yoghurt
either fresh or during storage for 2 weeks. These
results are in agreement with Abou Dawood et al
(1993).

From the same table acetaldehy / (um/100gm)
in garlic treatment was higher than control, then
gradually decreased during cold storage
(5 + 1°C) until 2weeks either control or garlic
treatment. The diacetyl (um/100gm) took the same
trend as acetyldehyde. These results are in
agreement with Abou Dawood et al (1993) and
Hassan et al (2001).

The effect of storage period (5+1°C) on the or-
ganoleptic properties of yoghurt manufactured us-
ing 0.1% of galic extract is shown in Table (6). The
total score gradually decreased during storge for 2
weeks in both control and garlic treated yoghurt.
The score for appearance, body & texture and fla-
vour gradually decreased. This may be due to the
whey syneresis and increasing acidity. However
yoghurt manufactured with garlic had gained high-
er scores than control when fresh or during storage
(5° + 1°C) for 2 weeks.

Table 1la. Some chemical, analysis of aqueous extract of garlic

Monosaccharides Composition
Combound Carbohydrates | Protein (Yow/w)
P (%) (%)
Gal. Gluc Man Arab Xyl
Extract 255 25 3.9 98.1 -- -- -

Arab Univ. J. Agric. Sci., 18(1), 2010



174

Fatma Hassan; Wafaa Helmy; Anab; Hala Bayoumi and Amer

Table 1b. Some microbiological analysis of aqueous extract of garlic

Total count 7 x 10* cfu/gm
Yeast Free
Fungi Free

Table 2. Organoleptic properties of yoghurt prepared by using different
concentrations of garlic extract

Garlic extract | Appearance | Body & Texture | Flavour Total
% (10) (60) (30) (100)

Control 8 52 27 87

0.1 9 54 28 91

0.2 7 51 26 84

0.3 7 52 27 86

0.4 5 50 24 79

0.5 4 45 20 69

Table 3. Effect of storage (5 £ 1°C) on chemical composition of prepared

yoghurt by using 0.1% garlic extract

Control Garlic Treatment
Fresh | 1week | 2week Fresh 1 week 2 week
Acidity % 0.78 1.11 1.78 0.82 1.17 1.70
pH 4.6 43 4.0 4.4 4.2 4.0
TS % 11.7 11.9 12.3 12.0 12.1 12.4
Fat % 0.3 0.32 0.34 0.31 0.33 0.36
Protein % 4.65 4.67 4.69 4.67 4.69 4.72
Ash % 0.89 0.92 0.93 0.91 0.93 0.95
Table 4. Effect of cold storage (5 £ 1°C) on viscosity (CP/S) and whey synerthesis of prepared

yoghurt by using 0.1% garlic extract

Storage Control Garlic Treatment
Period Viscosity Cp/s | Whey synerthesis | Viscosity Cp/s | Whey synerthesis
Fresh 12400 55 13480 4.2
1 week 28300 6.3 30400 5.4
2 week 53870 7.2 65500 6.5
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Table 5. Effect of cold storage (5 = 1°C) on total volatile fatty acid (TVFA) (0.1N-NaOH/100g)
and acetaldehyde (um/100gm), diacetyl (um/100gm) of yoghurt prepared by using
0.1% garlic extract

Storage Control Garlic Treatment
period (week) | Tyra | acetaldehyde | diacetyl | TVFA | acetaldehyde | diacetyl
Fresh 8.16 325 230 8.93 337 240
1 week 12.50 295 180 12.72 312 192
2 week 17.34 272 140 18.16 286 151

Table 6. Effect of storage period (5 £ 1°C) on organoleptic properties of yoghurt prepared

by using (0.1%) of garlic extract

Appearance Body & Texture Flavour Total
(10) (60) (30) (100)
Fresh
Control 8 53 27 87
garlic treatment 9 54 28 91
1week
Control 6 50 24 80
garlic treatment 7 52 26 85
2 weeks
Control 5 45 21 71
garlic treatment 6 50 23 79
CONCLUSION AOAC (1970). Official Methods of Analysis. The

The best concentration of garlic extract was
0.1% that could be used in preparing healthy yo-
ghurt with improved appearance, body & texture
and flavour.
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