Pakistan Journal of Nutrition 3 (6): 322-330, 2004
© Asian Network for Scientific Information, 2004

Carrot Yoghurt : Sensory, Chemical, Microbiological Properties
and Consumer Acceptance
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Abstract: Plain and carrot yoghurt were prepared in the laboratory scale production from cow’s milk obtained
from Fayoum district, Egypt. Carrot yoghurt was prepared by blending milk with 5, 10, 15 and 20% carrot juice
before fermentation. The sensory, rheological, chemical, and microbiological quality of yoghurt samples were
investigated during refrigerated storage at 4°C for three weeks. The Sensory scores increased especially
for yoghurt samples with 15% carrot juice. Chemical analysis revealed an increase in acidity, decrease
soluble nitrogen /total nitrogen ratio and curd tension with increasing carrot juice. On the other hand, high
carrot juice suppressed the growth of mold and yeast, Coliform organisms while Lactobacillus bulgaricus
and Streptococcus thermophillus were not significantly (P > 0.05) affected. Yoghurt with 5, 10, 15 and 20%
carrot juice showed a significant decrease (P < 0.05) in aflatoxin M1 respectively. The results of the study
showed that carrot had significant effect on the acceptability of yoghurt during shelf life. The economic and
public health importance of carrot in yoghurt was discussed.
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Introduction

There has been a phenomenal increase in the
production of fermented milks in developed countries.
Yoghurt is a very popular flavorful and healthful dairy
product in Egypt. Its production and consumption is
growing continuously due to its therapeutic properties
beside its high nutritive value (Karagul et al., 2004).

The health promoting properties of live lactic acid
bacteria in yoghurt include protection against
gastrointestinal upsets, enhanced digestion of lactose
by maldigesters, decreased risk of cancer, lower blood
cholesterol, improved immune response and help the
body assimilate protein, calcium and iron (Perdigeon et
al., 1998; Marona and Pedrigon, 2004).

In efforts to offer variety and competition in the market,
new research is currently in progress on the use of
carrot juice in yoghurt industry (Schieber et al., 2002 and
Simova et al., 2004).

Carrot (Dascus carota L.) is one of the more commonly
used vegetables of human nutrition. It is rich in beta
carotene, ascorbic acid, tocopherol and classified as
vitaminized food (Hashimoto and Nagayama, 2004).
Combination of Carrot juice and yoghurt produce a
nutritionally balanced food. Carrots are good source of
carbohydrate, calcium, phosphorous, iron, potassium,
magnesium, copper, manganese and sulphur. It is an
excellent source of vitamin A, B1, B2, C, E, thiamin, folic
acid and riboflavin but lack in protein and fat. Yoghurt is
rich in protein and fat but is deficient in iron and vitamin
C. Blending of yoghurt with carrot juice would produce a
nutritionally rich food (lkken et al., 1998 and Raum,
2003).

The intake of carrot as potent antioxidants, appear to be

322

associated with better health. It is not only preventing
vitamin A deficiency but also cancer and other diet
related human diseases. It has greater cytotoxic effect
against cancer cell and reducing the enzymes that
promote the conversation of precarcinogens to
carcinogens. It may also enhance the immune system,
protect against stroke, high blood pressure,
Osteoporosis, cataracts, arthritis, heart disease,
bronchial asthma and urinary tract infections (Beom et
al., 1998; Sun et al., 2001; Seo and Yu, 2003).

Many trials had been made to prolong the shelf life time
of yoghurt. The short shelf life is mainly due to mold
growth. It causes economic losses by discoloration,
poor appearance and off flavor during cold storage.
Some molds are capable of producing toxic metabolites
known as mycotoxins causing serious public health
concern. Aflatoxins have been demonstrated as potent
human carcinogenic, mutagenic and teratogenic. They
are highly stable during processing and storage of
yoghurt (Kivanc, 1992; Egmond, 1994; Roy et al., 1996;
Shibario et al., 1998; Hassanin, 1999; Galvano et al.,
2000; Mishra and Das, 2003 and Elena et al., 2004).

As little works have been cited on the combination of
carrot with yoghurt, this investigation has carried out to

study:
1. The effect of carrot on sensory, chemical,
microbiological properties and consumer

acceptance during cold storage of yoghurt.
. The stability of aflatoxin M1 during carrot yoghurt
processing and storage.

Materials and Methods
Preparation of carrot juice: Carrot roots were washed
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thoroughly, both ends were removed, peeled by sharp
knife and cut longitudinally into halves. These halves
were steam blanched for five minutes to inactivate
pectinase and peroxidase enzymes, in addition to
tenderization the carrot tissues. The juice was obtained
by blending in blender with sieves. The obtained juice
was analyzed chemically by determined moisture, and
total soluble solids "TSS" percent according to the AOAC
(1990). The titratable acidity and total sugars content
were determined according to Ranganna (1979), Total
carotenoids and riboflavin were determined by the
method described by Reddy and Sisrunk (1980).

Yoghurt manufacture: Fresh cows milk were obtained
from private at Fayoum district, freeze dried culture of
lactobacillus  delbrueckii supsp bulgaricus and
streptococcus salivarious subsp.thermophilus (1:1) were
obtained from Chr. Hansens laboratories Denmark.
Yoghurt made from cow’s milk after heat treated at 90°C
for 10 min, and cooled to 42°C. Starter was added at the
rate of 3% and incubated at the same temperature.
Standard aflatoxin M1 (Sigma Chemical Company,
Irvine, UK) was added to the milk (previously tested for
freedom from aflatoxin M1) to obtain a concentration of
100 ng/l according to Blanco et al. (1993). The mixture
was homogenized and divided into five portion then
carrot juice was added (w/w) in a ratio of O (plain), 5, 10,
15 and 20% respectively and incubated at 45°C for about
7 hours until coagulation occur. The obtained yoghurt
was stored in refrigerator at 4 + 2°C for 21 days.
Samples were taken for organoleptic, chemical and
microbiological analysis at zero time (just after
manufacture), 1, 3, 6, 10, 13, 17 and 21 days
respectively.

Sensory evaluation

Panelists: Ten trained panelists from the staff members
of the Dairy Department of Faculty of Agriculture, Cairo
University, Fayoum branch were selected on the basis of
their training and experience in the use and evaluation
of plain and carrot yoghurt. Panelists were between the
ages of 21 and 56 years; 4 were female and 6 were
male. They evaluated 20 g portions of each yoghurt
sample and used a quality rating score card for
evaluation of flavor (60 points) and body and texture (30
points) and appearance (10 points) as described by
Nelson and Trout (1981).

Consumer acceptance panel: Plain and carrot yoghurt
samples were evaluated by 72 member consumer
panel that comprised undergraduate, graduate students
and staff members of Agriculture Faculty, Cairo
university, Fayoum branch.

Chemical analysis: Yoghurt samples were examined for
fat%, moisture content and titratable acidity according to
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AOAC (1990). Total nitrogen % and water soluble
nitrogen content using micro-Kjeldahl method were
applied according to Kuchroo and Fox (1982) and IDF
(1993). Total volatile fatty acids (TVFA) were determined
by the distillation method described by Kosikowski
(1982). Curd tension and rate of curd syneresis were
measured as described by EL-Shabrawy (1973) and
Mehanna and Mehanna (1989). Yoghurt pH values were
measured during both incubation and storage in both
plain and carrot samples by using an Orion Research
pH-meter standardized with pH 4 and 7 standard buffer
solutions.

Microbiological analysis: Yoghurt samples were
prepared according to the method recommended by
ICMSF (1996) and analyzed at zero, 1, 3, 7, 10, 14, 17
and 21 days of cold storage at 4°C.

Sterptoccoccus thermophilus. M17 agar (Difco) was
used to enumerate Streptococcus in yoghurt samples
and incubated aerobically at 37°C for 72 hours according
to Torriani et al. (1996).

Lactobacillus delbrueckii sbsp. Bulgaricus. MRS
Rogosa agar (Difco) was used for enumeration
according to Tharmaraji and Shah, (2003). Plates were
incubated under anaerobic condition at 37°C for 72
hours.

Coliform count (Most probable number (MPN). On lauryl
sulphate broth according to ICMSF (1996).

Total mold and yeast count. Sabauroud agar media was
used for enumeration according to APHA (1992) and Pitt
and Hocking, (1997).

Stability of AFM1 during manufacture and storage of
carrot yogurt

Manufactured plain and carrot yogurt samples
contaminated with aflatoxin M1 were placed in the
refrigerator at 4°C and examined after 7, 10, 14 and 21
days respectively according to (Blanco et al., 1993 and
Hassanin, 1999). Aflatoxin M1 content was extracted and
determined in triplicate 50 g per sample. Toxin free
samples were used as control. Extraction of aflatoxin M1
was applied according to Skrinjar et al. (1995) and Pietri
et al. (1997). Aflatoxin M1 was determined in plain and
carrot yoghurt samples using Enzyme linked
immunosorbent assay method (ELISA) according to
(Riedel de Haen, 1997). The detection limit was
0.02ug/kg and the recovery percentage was 90%.

Statistical analysis: Data were analyzed statistically by
running Student t test using Statview 512+ software
(1986). Chi square was performed to compare between
the plain (control) and carrot yoghurt. Significant effects
were declared at P < 0.05.

Results and Discussion
Organoleptic examination: Sensory properties of foods
offer quality control criteria. With regard to sensory
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Table 1: organoleptic examination of plain and carrot yoghurt

Score Flavour Body & texture Colour and Total score

(60 points) (30 points) Appearance

(10 points)

0 % Control
0 56 25 9 90
1w 48 22 8 78
2w 40 20 8 68
3w Excluded for spoilage
5%
0 25 25 9 90
1w 55 24 8 87
2w 46 23 8 77
3w Excluded for spoilage
10%
0 56 25 9 90
1w 57 24 9 90
2w 49 23 8 80
3w Excluded for spoilage
15%
0 57 25 9 91
1w 58 25 9 92
2w 57 25 9 91
3w 55 24 8 87
20%
0 53 23 9 85
1w 54 22 9 85
2w 50 20 7 77
3w 48 21 7 76

Table 2: Chemical composition of fresh carrot juice

Chemical composition Values
Moisture % (F.Wt.) 92.85
Total solids% (F.Wt.) 7.15
Total soluble solids% (T.S.S & F.Wt) 6.45
Titratable acidity as citric acid% (T.A and D.M) 2.58
Total sugars% (D.M) 36.80
Total carotenoids (mg/100g) 12.00
Riboflavin mg/g 0.62
PH 5.85

*F.Wt.: Fresh weight. **D.M: Dry Matter.

properties, plain and carrot yoghurt were evaluated for
flavor, body texture and color and appearance. The mean
flavor scores for plain and carrot yoghurt samples are
shown in Table 1. The organoleptic properties in both
control and carrot yoghurt samples after manufacture
were good. There was no significant differences
(P>0.05) observed between plain and yoghurt with 5, 10,
15 and 20% carrot juice at zero time. The flavor and odor
were pleasant and sweet, appearance and color were
normal. During cold storage the scores increased with
increase in the percentage of added carrot juice. This
can be attributed to the sweet taste of manufactured
carrot yoghurt. After 2 weeks of storage, the organoleptic
properties of yoghurt with different carrot juice
concentration become even better particularly yoghurt
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with 15 % carrot juice. On the other hand, during the third
week plain, and yoghurt with 5 and 10% carrot juice were
rejected as they spoiled. However, yoghurt with 15 and
20% carrot juice can be considered acceptable, and
showed better shelf life than the control ( Fig. 1 and 2).
The addition of 15% carrot juice to yoghurt showed to be
the best concentration as it got the highest evaluation
marks during the storage period. It implies no
unpleasant aftertaste, a pleasant level of acidity and
pleasing balance of flavor during the storage period.

Chemical composition: As shown in Table 2 the
major component of carrot juice was 92.85% moisture,
7.51% total solids. Total soluble solids, acidity, total
sugar, total corotenoids and riboflavin were 6.45, 2.58%,
36.80%, 12 mg/100g and 0.62 mg/g respectively.
Concerning the gross chemical composition of carrot
yoghurt samples, fat, total nitrogen and total solids %
decreased with the increased carrot juice, while the
moisture content was increased (Table 3). This may be
due to the high moisture content of the added carrot
juice. The acidity increased and the pH decreased
progressively during the storage period especially for
samples with 15 and 20% carrot juice. This may be due
to the excessive sugar fermentation and the presence of
lactic acid producing organisms. Storage of all



Salwa et al.: Carrot Yoghurt

Table 3: Chemical composition of plain and carrot yoghurt

Parameters Plain Carrot Juice

5% 10% 15% 20%
Total solids% 13.52 12.90 12.25 11.75 11.05
Total nitrogen% 0.65 0.62 0.60 0.55 0.52
Fat% 3.75 3.55 3.35 3.20 3.05
Fat/D.M%* 27.74 27.52 27.35 27.23 27.60
TVFA** 0.27 0.23 0.21 0.18 0.15
Coagulation time (min) 140 165 198 205 205
D.M* Dry Matter, TVFA**  Total volatile fatty acids

Table 4: Acidity % of plain and carrot yoghurt during storage period

Storage period (days) Control Carrot Juice

5% 10% 15% 20%
Fresh 0.52 0.55 0.50 0.52 0.48
1 0.85 0.93 0.98 1.05 1.18
3 0.92 0.97 1.07 1.22 1.28
7 0.98 1.05 1.18 1.32 1.40
10 1.07 1.18 1.27 1.38 1.45
13 1.22 1.35 1.38 1.45 1.52
17 1.37 1.32 1.40 1.42 1.48
21 1.35 1.35 1.35 1.37 1.45

Table 5: pH of flovoured yoghurt during storage period for control and carrot yoghurt samples

Storage period (days) Control Carrot Juice

5% 10% 15% 20%
Fresh 5.15 5.20 5.10 5.05 4.90
1 4.45 4.35 4.30 4.25 4.15
3 4.30 4.25 4.20 4.10 4.05
7 4.20 4.15 4.10 4.00 3.95
10 4.20 4.10 4.05 3.90 3.85
13 4.10 4.05 3.95 3.85 3.80
17 4.10 4.15 4.00 3.85 3.90
21 4.15 4.20 4.05 3.90 3.90

Table 6: Effect of adding carrot Juice on the WSN/TN% for carrot yoghurt during cold storage

Storage period (days) Control Carrot Juice

5% 10% 15% 20%
Fresh 27.69 27.41 26.67 27.27 25.98
3 29.23 29.03 28.33 28.07 27.78
6 35.38 33.87 31.67 31.58 31.48
9 41.54 37.10 35.00 33.33 31.48
12 49.23 41.93 38.33 36.84 33.33
15 56.92 46.77 41.67 38.60 35.19
18 64.62 53.23 48.33 43.86 38.89
21 69.23 58.06 53.33 49.12 42.59

examined samples were accompanied with increased nitrogen % WSN/TN decreased with the increased carrot
acidity and lower pH. This was more pronounced with juice concentration (Table 6). This may be due to the
20% carrot juice concentration (Table 4 and 5). The inhibitory effect of carrot juice on proteolytic organisms
water soluble nitrogen and water soluble nitrogen/ total that could harbour break down of protein. These results
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Table 7: Curd tension and curd syneresis of fresh and stored flavoured yoghurt by using carrot juice

Storage period (days) Parameters Concentration of add carrot juice
0% control 5% 10% 15% 20%
Fresh Curd tension (g) 21.4 19.7 18.5 17.7 16.8
Syneresis ml/100ml 3.0 3.8 4.5 6.3 7.2
3 Curd tension (g) 23.7 21.8 194 18.8 175
Syneresis ml/100ml 6.5 7.3 8.4 10.4 10.7
6 Curd tension (g) 26.5 23.5 21.7 19.3 18.3
Syneresis ml/100ml 7.2 8.7 9.8 115 11.9
9 Curd tension (g) 27.8 25.3 22.8 20.8 18.7
Syneresis ml/100ml 7.6 9.6 10.7 12.7 125
12 Curd tension (g) 28.6 26.7 23.1 21.4 19.2
Syneresis ml/100ml 7.8 10.4 11.3 13.8 13.8
15 Curd tension (g) 29.3 27.2 23.9 21.9 19.8
Syneresis ml/100ml 8.0 10.8 125 14.6 15.7
18 Curd tension (g) 29.7 27.5 24.3 22.3 20.3
Syneresis ml/100ml 8.2 114 13.2 15.2 16.4
21 Curd tension (g) 29.7 27.5 24.5 22.5 20.5
Syneresis ml/100ml 8.5 11.7 13.6 15.8 17.2

Table 8: Effect of different concentration of carrot juice on the mean Lactobacilus bulgaricus count during carrot
yoghurt storage (Colony forming unit CFU/g)

Carrot Storage period (days)
juice %

0 time 1 days 3 days 7 days 10 days 13 days 16 days 21 days
Control  8.71x10° 8.70x10° 8.69x10° 8.73x10° 8.66x10° 8.60x10° 8.58x10° 7.50x10°
5% 8.73x10° 8.73x10° 8.77x10° 8.77x10° 8.78x10° 8.90x10° 8.91x10° 8.93x10°
10% 8.80x10° 8.82x10° 8.86x10° 8.89x10° 8.98x10° 8.98x10° 9.10x10° 9.15x10°
15% 8.82x10° 8.85x10° 8.55x10° 8.90x10° 9.00x10° 9.10x10° 9.77x10° 9.79x10°
20% 8.90x10° 8.85x10° 8.60x10° 8.92x10° 9.00x10° 9.01x10° 9.50x10° 9.90x10°
Table 9:  Effect of different concentration of carrot juice on the mean Streptococcus thermophilus count during carrot

yoghurt storage
Carrot Storage period (days)
juice %

0 time 1 days 3 days 7 days 10 days 13 days 16 days 21 days
Control ~ 2.40x10* 2.48x10*  2.49x10°  2.42x10*  2.36x10* 2.35x10*  2.55x10*  2.80x10°
5% 2.50x10" 2.50x10" 2.55x10" 2.58x10" 2.59x10* 2.58x10* 2.59x10* 2.58x10"
10% 2.50x10* 2.51x10" 2.58x10" 2.59x10* 2.58x10" 2.59x10* 2.59x10* 2.60x10"
15% 2.50x10" 4.8x10* 8.50x10*  15x10° 32x10* 45x10* 69x10* 75%10*
20% 3.8x10* 6.5x10* 18.0x10* 22x10° 35x10° 50x10° 55x10° 68x10°

were in agreement with data recorded by EL-Dieb et al.
(1997) and Nyati (2000). There was positive relationship
between the added carrot juice and the decreasing rate
of curd tension. In all treatments, both syneresis and
curd tension increased during the storage period (Fig. 3
and 4). The curd tension of carrot yoghurt was affected
by the concentration of carrot juice. It was found that the
curd tension rate decreased with the increase of the
concentration of added carrot juice, on contrary, the
syneresis increased with the increase of the
concentration of added carrot juice. In all treatments,
both syneresis and curd tension increased with the
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increase of storage period (Table 7). Nearly similar
finding was reported by Galal et al. (2003).

Microbiological analysis: Table 8 and 9 showed the
growth of L. bulgaricus and S. thermophillus in both
plain and carrot yoghurt at zero time and during three
weeks of cold storage. The mean total count of both
strains of lactic acid bacteria exhibited approximately the
same behavior in plain and carrot yoghurt samples.
There were no significant differences (P<0.05) between
plain and 5, 10, 15 and 20% carrot yoghurt samples. The
viability of L. bulgaricus and S. thermophillus remained
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Table 10: Effect of different concentration of carrot juice on the total coliform count (MPN/gm) of carrot yoghurt during
storage
Carrot Storage period (days)
juice %
0 time 1 days 3 days 7 days 10 days 13 days 17 days 21 days
Control 50x10? 56x10? 57x10? 64x10? 77x10? 40x10? 90x10? 1.1x10?
5% 50x10? 40x10? 10x10? 6x10° 4x10? 1x10? NA NA
10% 46x10° 29x10? 150 NA NA NA NA NA
15% 30x10? 1.3x10? NA NA NA NA NA NA
20% 30x10? NA NA NA NA NA NA NA

*NA: not available

Table 11: Effect of different concentration of carrot juice on the total mold and yeast count (CFU/gm) in carrot yoghurt

samples
Carrot Storage period (days)
juice %
0 time 5 days 10 days 17days 21 days
Control 3.9x10° 45x10° 77x10* 12x10° 28x10’
5% 20x10° 1.8x10° 1.5x10° 4.4x10° NA
10% 5.0x10° 12x10? 7x10? NA NA
15% 4.1x10? 1x10° NA NA NA
20% 1.1 x10? NA NA NA NA
NA: not available
Table 12: The effect of carrot juice on aflatoxin M1 (ng/kg) during manufacture and storage of yoghurt
Storage Carrot concentrations
period/
day Control (0) 5% 10% 15% 20%
M R % M R% M R% M R% M R%
0 100 0 80 20 75 25 60 40 30 70
7 100 0 80 20 75 25 60 40 30 70
10 99 1 78 22 73 27 53 47 28 73
14 97 3 75 25 68 32 49 51 23 77
21 97 3 65 35 63 37 44 56 20 80

*M = Mean aflatoxin M1 concentration (ng/kg). **R= Reduction percent of aflatoxin M1

Fig. 1: Macroscopic appearance of plain ( control) and

carrot yoghurt (at zero time) after manufacture

high (> 105cfu/g) during 21 days of storage for the
examined plain and carrot yoghurt samples. Carrot juice
had no influence on the number of both L. bulgaricus or
S. thermophilus. However, there is no sufficient data
relating the effect of carrot on the survival of yoghurt
bacteria. The above results were in agreement with
Venizelou et al. (2000) who reported that the presence of
flavoring materials added to yoghurt have little effect on
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Fig. 2: Effect of different concentrations of carrot juice
on shelf life time of yoghurt during 21 days of

cold storage

the survival of L. bulgaricus and S. thermophilus.

Data presented in Table 10 indicated that coliforms
organisms were detected in plain (control) yoghurt and
increased in count along the storage period. Coliform
counts markedly decreased with increase carrot juice
concentration and completely disappeared in yoghurt
with 15 and 20% carrot juice respectively. The obtained
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results can explain the defects which may appear in
plain and yoghurt with 5, 10% carrot juice (Fig. 1 and 2).
There were significant differences (P < 0.05) in Coliform
count between plain and yoghurt with 15 and 20% carrot
juice. This may be due to the inhibitory effect of carrot
upon Coliform organisms. In addition carrot is
considered as antibacterial agent against pathogenic
microorganisms which may get access into yoghurt
either before or even after processing rendering the
product unsafe for human consumption (Babic et al.,
1994; Nyati, 2000).

Data illustrated in Table 11 indicated that mold and
yeast count were increased along the storage period in
plain yoghurt. The count decreased with increase carrot
juice concentration and completely disappeared in
yoghurt with 15 and 20% carrot juice. The obtained
results can explain the defects which may appear in
plain and yoghurt with 5 and 10% carrot juice (Fig. 1 and
2). There was significant difference (P < 0.05) in mold
and yeast count between plain and yoghurt with 15 and
20% carrot juice. The inhibition of the growth of mold and
yeast in carrot yoghurt may be attributed to the action of
isocoumarine which naturally present in traces in carrot
(H6hn and Kiinsch 2003).

As shown in Table 12 the reduction % of aflatoxin M1
during manufacture of plain, 5, 10, 15 and 20% carrot
yoghurt were zero, 20, 25, 40 and 70% respectively. The
storage of all examined samples for 7, 10, 14 and 21
days gave 0, 20, 25, 40, 70% and 1, 22, 27, 47, 73% and
3, 25, 32, 51, 77% and 3, 35, 37, 56, 80% aflatoxin M1
reduction respectively. There was a significant difference
in aflatoxin M1 reduction (P<0.05) between plain and
carrot yoghurt. In contrast, a high reduction % of AFM1
(77 and 80%) were observed during manufacture and
storage of yoghurt with 15 and 20% carrot juice
respectively. This high reduction % may be due to the
action of riboflavin naturally present in carrot juice.
Riboflavin have complementary and overlapping
mechanisms of action on aflatoxin M1. The most
important function of riboflavin is the nonenzymic
oxidation-reduction reaction between flavins and pyridine
nucleotides. It can be phsophatized by light to form an
electronic excited molecule that may react with the
double bond in the terminal dihydrofuran moiety of
aflatoxin M1 leading to their transformation of aflatoxin
M1 into aflatoxin M2a which is non toxic (Joseph et al.,
1997; Aman 1998; Yousef, 2000; Pitt (2003) and Martins
and Martins, 2004). Nearly similar findings were
recorded by Wiseman and Marth (1983); Blanco et al.
(1993); Gourama and Bullerman, (1995); Salwa and
Diekmann, (2000) and Govaris et al. (2002) who found
that AFM1 was relatively stable in plain yoghurt during
manufacture and storage.

Conclusion: The results of the present investigation are
of practical value. The use of carrot with yoghurt was
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Fig. 4: Curd tension of plain and carrot yoghurt

advantageous due to its antibacterial and antifungal
properties as well as its inhibitory effect on aflatoxin M1.
In addition carrot is safe for public health and used as
vitaminized food supplement. The results highlighted the
possibility of processing yoghurt with 15% carrot juice.
The developed product was evaluated and proved to be
of good quality, long shelf life and could be kept at 4°C
for 21 days without significant microbial growth or loss
of the product color & texture as well as 77% aflatoxin M1
degradation during manufacture and storage.

References

Aman, .M., 1998. Aflatoxin M1 in liquid milks and
imported infant milk powder: its incidence and trials
for its degradation. 8th Con. Fac. Vet. Med. Assiut
University, Egypt, p: 65-74.



Salwa et al.: Carrot Yoghurt

Association of Official Analytical Chemists (AOAC), 1990.
Official Methods of Analysis, 15th Edition
.Association of Official Analytical Chemists Inc.,
Arlington, Virginia. USA.

American Public Health Association (APHA), 1992.
Compendium of methods for the microbiological
examination of foods. 3rd Ed. Washington DC, USA,
p: 300-344.

Babic, 1., C. Nuyen, M. Amiot and S. Aubert, 1994.
Antimicrobial activity of shredded carrot extracts on
food -borne bacteria and yeast. J .Appl. Bacteriol.,
76: 135-141.

Beom, J., S. Yong and H. Myung, 1998. Antioxidant
activity of vegetables and blends in iron catalyzed
model system. J. Food Sci. and Nutr., 3: 309-314.

Blanco, J.L., B.A. Carion, N. Liria, S. Diaz, M.E. Garcia, L.
Domingues and G. Suarez, 1993. Behavior of
aflatoxin during manufacture and storage of yogurt.
Milchwissenschaft, 48: 385-387.

Egmond, H.P., 1994. Aflatoxin in milk. In: The toxicology
of aflatoxins, human health, veterinary and
agricultural significance (Eaton D.L. and Groopman,
J.D. eds.) Academic press, London, p: 365.

EL-Dieb, S., M. Abd Al-Fattah and A. Abd EL-Fattah,
1997. The antibacterial and antifungal effect of
carrot. Nahrung, 22: 155-162.

Elena, M., G. Ferdenandz, L. Weneferida and M. Joya,
2004. Development of B carotene rich juice.
Milchwissenschaft, 19: 200-206.

El-Shabrawy, S.A., 1973. Studies on Cashkaval yoghurt
made from buffalo's milk. MV Sc. Thesis, Ain-Shams
University.

Galal, E.A., A. Mahmoud, A. EL-Fakhany and A. Moawad,
2003. Effect of adding carrot puree on organoleptic,
chemical and microbiological quality of UF soft
cheese. Proc. The 1st International Conf." Food for
Better Health" NRC, 18-20 October (2003),Cairo,
Egypt.

Galvano, F., G. Vittori and G. Giacamo, 2000. Occurrence
and stability of aflatoxin M1 in milk and milk
products. A world wide review. J. Food Protect., 59:
1079-1090.

Gourama, H. and L. Bullerman, 1995. Inhibition of
growth and aflatoxin production of Aspergillus flavus
by Lactobacillus species. J. Food Protect., 58: 1249-
1256.

Govaris, A., V. Roussi, P.A. Koidis and N.A. Botsoglou,
2002. Distribution and stability of aflatoxin M1 during
production and storage of yoghurt. Food Addit
Contam 19: 1043-1050.

Hashimoto, T. and T. Nagayama, 2004. Chemical
composition of ready to eat fresh carrot. J. Food
Hyg. Soc. Japan, 39: 324-328.

Hassanin, N.I., 1999. Stability of aflatoxin M1 during
manufacture and storage of yoghurt-yoghurt cheese.
J. Food Protect., 48: 67-73.

329

Hohn, E. and U. Kinsch, 2003. Carrot flavour -
acceptance, sweetness and bitterness.
Agrarforschung, 10: 144-149.

International Committee on Microbiological Specification
for Foods (ICMSF), 1996. Microorganisms in Foods:
Their Significance and Methods of Enumeration,
2nd ED., University of Toronto and Buffalo, Canada.

International Dairy Federation (IDF), 1993. Milk total
nitrogen content (Kjeldahl method ), IDF Standard
No. 20.

lkken, Y., |. Cambero, M. Marin, A. Martner, |. Hars and P.
Morales, 1998. Antimutagenic effect of fruit and
vegetable aqueous extracts against N-nitrosamine
evaluated by the Amestest . J. Agri. Food Chem., 46:
5194-5200.

Joseph, B., M. Findley and P.M. Newberne, 1997. Some
interactions of light, riboflavin and aflatoxin M1 in
vivo and in vitro. J. Toxicol. Environ. Health, 1: 353-
376.

Karagul, Y., C. Wilson and H. White, 2004. Formulation
and processing of yoghurt. J. Dairy Sci., 87: 543-
550.

Kivanc, M., 1992. Public health significance of molds
and mycotoxins in fermented dairy products.
Nahrung, 36: 578-583.

Kosikowski, 1982. Cheese and Fermented Milk Foods.
J. Food Microbiol., 45: 200-305.

Kuchroo, C. and P. Fox, 1982. Soluble nitrogen in
Cheddar cheese and yoghurt: Comparison of
extraction procedures. Milchwissenchaft, 37: 331-
340.

Marona, D. and G. Pedrigon, 2004. Yoghurt feeding
inhibits promotion and progression of cancer. Med.
Sci. Monit., 10: 96-104.

Martins, L. and M. Martins, 2004. Aflatoxin M1 in yoghurt
in Portughal. Int. J. Food Microbiol., 91: 315-317.

Mehanna, N. and A. Mehanna, 1989. On the use of
stabilizer for improving some properties of cow's
milk yoghurt. Egyptian J. Dairy Sci., 17: 289-299.

Mishra, H. and C. Das, 2003. A review on biological
control and metabolism of aflatoxins. Crit. Rev. Food
Sci. Nut., 43: 245-264.

Nelson, J.A. and G.M. Trout, 1981. Judging of dairy
products, 4th Ed. INC Westport, Academic Press, P.
345-567.

Nyati, H., 2000. Method for production of yoghurt with
vegetable pastes. J. Food Biotechnol., 11: 471-476.

Perdigeon, G., J. Valdez and M. Rachid, 1998.
Antitumour activity of yoghurt. Study of possible
immune response. J. Dairy Res., 65: 129-138.

Pietri, A., T. Bertuzzi, P. Bertuzzi and G. Piva, 1997.
Aflatoxin M1 occurrence in samples of Garana
Padano cheese. Food Addit. Contam., 14: 341-344

Pitt, J.1., 2003. Biocontrol of mycotoxins in food. Nahrung,
5:32-41.



Salwa et al.: Carrot Yoghurt

Pitt, J.I. and A.D. Hocking, 1997: Fungi and food
spoilage. Blackie Academic and Professional
Press, Chapman and Hall, London, p: 413- 455.

Ranganna, S., 1979. Manual of Analysis of Fruit and
Vegetable Products. Tata MC Grow-Hill Publishing
Company, New Delhi, p: 9-15.

Raum, R., 2003. Microbiological quality of health food
and organic foods. Neth. Milk Dairy J., 14: 130-134.

Reddy, N. and W.A. Sisrunk, 1980. Effect of cultivars,
size, storage and cooking method on carbohydrates
and some nutrients of sweet potatoes. J. Food Sci.,
45: 682-684.

Riedel de Haen, 1997. Enzyme immuno assay zur
quantitativebestimung von aflatoxin M1 ELISA kits
system. ELISA diagnostic catalogue, p: 50-80.

Roy, U., V. Batish, S. Grover and S. Neelakantan, 1996.
Production of antifungal substances by lactococcus
lactis subspecies lactis. Int. J. Food microbial., 32:
27-34.

Salwa, A. Aly and H. Diekmann, 2000. Behaviour of
aflatoxin m1 during manufacture and storage of
yoghurt. Alex. J. Vet. Sci., 16: 1-7.

Schieber, A., M. Marx and R. Carle, 2002. Simultaneous
determination of carotenes tocopherol in ATBC
drinks by high-performance liquid chromatography.
Food Chem., 76: 357-362.

Seo, A. and M. Yu, 2003. Toxigenic fungi and mycotoxins.
In: hand book of industrial mycology (Andrea, Z ed.)
Academic Press London, p: 233-246.

Shibario, S., M. Upadhaya and P. Toivonen, 1998.
Yoghurt and shelf life time extending. J. Hort. Sci.
Biotec., 73: 862-866.

330

Simova, E.D., G.T. Frengova and D.M. Beshkova, 2004.
Synthesis of carotenoids by rhodotorula rubra
cultured with yoghurt starter whey ultra filtrate. J.
Soc. Dairy Tec., 31: 115-121.

Skrinjar, M., M. Daner and G. Dimic, 1995. Investigation
on the presence of aflatoxigenic fungi and aflatoxins
in raw milk. Acta Alimentaria, 24: 395-402.

Statview 512+, 1986. Brainpower Calabasas, California,
USA, p: 221- 300.

Sun, M.S., K. Mihyang and J.B. Song, 2001. Cytotoxicity
and quinine reductase induced effects of Daucas
carrot leaf extracts on human cancer cells. Kor. J.
Food Sci., 30: 86-91.

Tharmaraji, N. and N.P. Shah, 2003. Selective
enumeration of Lactobacillus bulgaricu,
Streptococcus thermophilus, Bifidobacteria,

Lactobacillus casei and Propionibacteria. J. Dairy
Sci., 86: 2288-2298.

Torriani, S.F. Gardini, M.E. Guerzoni and F. Dellaglio,
1996. Use of response surface methodology to
evaluate some variable affecting the growth and
acidefication characteristics of yoghurt cultures. Int.
Dairy J. 6: 625-636.

Venizelou, M., C. Kehagias, A. Samona and S. Koulouris,
2000. Survival of yoghurt characteristic
microorganisms in fruit yoghurt prepared under
various conditions. Food Biotec., 44: 169-190.

Wiseman, D.W. and E.H. Marth, 1983. Behaviour of
aflatoxin M1 in yogurt, butter milk and kefir. J. Food
Protect., 46: 115-118.

Yousef, Y., 2000. Stability and degradation of aflatoxin
M1 in milk. In: Mycotoxins in dairy products
(Egmond, V. ed.). Elsevier Applied Science
Academic Press London, p: 161-200.



