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Abstract
The present work was assessed to study the effect of supplementing ice milk with germinated Fenugreek
blended in permeate (GFBP) on its quality. Ice milk mix was supplemented with GFBP at ratios 0, 2, 4, and 6
%. Changes in the physical and chemical properties of ice milk were investigated. The results indicated that
increasing the ratio of GFBP in ice milk caused a gradual increase in viscosity and overrun, while values of pH,
specific gravity, weight per gallon, freezing point and melting resistance were gradually decreased. Also, the
supplementation with GFBP raised the total solids, protein, crude fiber, volatile fatty acids and caloric values.
Amino acids content showed that ice milk supplemented with GFBP contained most amino acids at higher
concentration than the control. Moreover, GFBP highly increased the level of vitamins (a- tocopherol, Bs, Bg, Bg
and By3) and minerals (Ca, P, Fe, Mg &Zn) of ice milk compared with the control. Sensory evaluation revealed
that ice milk supplemented with GFBP at ratios 2 and 4 % were highly accepted and gained more scores. It
could be concluded that using GFBP in making ice milk is a good source for vitamins and minerals which

improved the nutritional and functional values of the product.
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Introduction

In recent years there is an increase demand for
functional foods including dairy products for their
unlimited advantages to human health. Several
reports recommended a low overall consumption of
fat and in particular high cholesterol butter fat for
elderly people (Ibrahim et al., 1994; Giese, 1996).
Ice milk is a frozen dairy product with a range of 2 —
4 % fat content. Its price is lower than ice cream.
Food and Administration rules (1994) allowed ice
milk to be labeled as low-fat ice cream. Germination
Fenugreek (Trigonella foenum graecum) is a good
source of nutraceutical ingredients for food
applications. It is rich in protein (20 -30 %), crude
fiber, vitamins, essential amino acids and minerals.
Fenugreek is one of the richest sources of selenium
which is among the most important antioxidant
micronutrients (Joomla, 2009) and a- tocopherol
which is the predominant component found in the
Fenugreek lipid antioxidants, and it constituted over
84% of the total amount of tocopherols. The amount
of a- tocopherol in Fenugreek seed lipids ranged
from 620 to 910 mg / Kg lipids (Ciftci and
Przyblski, 2011). Fenugreek is known to have
hypoglycemic, hypato-protective antioxidant
properties and also stimulates lactation in women,
(Sharma et al., 1990, Gholamali et al., 2005 and
Joomla, 2009). Also, EImnan et al. (2012) reported
that Fenugreek seeds had a significant decrease in
triglycerides, LDL and an increase in HDL
cholesterol.

Fenugreek is one of the most promising
medicinal herbs known from ancient times, having
nutritional value too. Its green leaves and seeds are

used for multi purpose. 100g of seeds provide more
than 65% of dietary fiber due to its high fiber content
and it has an ability to change food texture. It is well
known for its gum, fiber, alkaloid, flavonoids,
saponin and volatile contents in various medicinal
applications (Meghwal and Goswami, 2012).

In modern food technology, Fenugreek is used as
food stabilizer, adhesive and emulsifying agent due
to its fiber, protein and gum contents (Brummer et
al., 2003 and Isikli & Karababa, 2005).
Germination of Fenugreek improved the protein and
starch digestibility and increased the bioavailability
of minerals. It had also significant higher contents of
total protein and total lysine compared to raw seeds.
In vitro starch and protein digestibility and
availability of Ca, Fe and Zn were also increased
appreciably due to reduction in anti nutrient content
(phytic acid and polyphenols) after 48 hr.
germination (Hooda and Jood, 2003)

Permeate is still viewed as approximately 85 %
of total milk UF process used for manufacturing
cheese is discarded as permeate . Milk plants in
Egypt do not have proper treatment systems for the
disposal of permeate and the dumping of permeate
constitutes a significant loss of potential food and
energy. Its disposal as waste poses serious pollution
problems for the surrounding environment. Permeate
contains lactose in a water solution with various
minerals as well as citrate and soluble nitrogen, and
it is one of the only milk by — products that has not
been extensively used in the food or health industry
(Hegazi et al., 2009).

Cacao-derived foods such as Cacao powders,
chocolate and other Cacao-related products are
polyphenol-rich foods (Wollgast & Anklam, 2000).



118

Hayam El Gazzar et al.

Phenolics of Cacao have been reported in many
studies as being bio-active compounds especially for
their anti-oxidant, antiradical and anti-carcinogenic
properties .The consumption of Cacao powder
enhances the antioxidant capacity of plasma and
decreases the content of lipid oxidation products in
human plasma (Wang-Polagranto et al., 2006).
Also catechin in Cacao prevents oxidation stress
caused by exposure to UV rays and prevents also the
hepato-toxicity and nefrotoxicity caused by oxidative
damage.

A new study by Desideri et al. (2012) showed
that the regular consumption dietary of Cacao
flavanols improves co-genitive function in elderly
subjects with early memory decline.

Therefore, this study was undertaken to assess the
effect of supplementing ice milk with germinated
Fenugreek blended in permeate on its quality.

Materials and methods

Materials:

Fresh cow milk and milk permeate were
obtained from the Dairy Production Unit, Animal
Production Res. Inst. Agric. Res. Center. Permeate
contained 5.01 % total solids, 4.2 % lactose, 0.24 %
protein and 0.56% ash. Skim milk powder; sucrose
and Vanilla were purchased from the local market.
Carboxy methyl cellulose (as stabilizer and
emulsifier) was obtained from the Pharmaceutical
Chemicals Nasr. Co., Abo- Zaabel, Kalubia, Egypt.
Fenugreek seeds (Trigonella foenum graecum L.),
Cacao powder and Nescafe were purchased from
the local market. Cacao contained 84 % total solids,
3 % protein, and 3% lipid. Nescafe contained 87 %
total solids, 12 % protein and 10 % fat was also used.

Methods:
Germination of Fenugreek seeds:
Hooda and Jood (2003) reported that

germination improved the nutritional quality of
Fenugreek and reduced bitterness to some extent.
Germination was carried out by using dry cleaned
Fenugreek seeds in sterile Petri dish lined with wet
filter papers for 48 hr. at 37 °C, with frequent
watering (The sprouts reached 2mm) then rinsed with
distilled water, and blended in permeate at rate 1: 2
(W /W). This mixture was stored at -8 °C until
analysed  for pH, total solids, fat, protein, crude
fiber and ash (Table 1).

Table 1. Chemical composition of germinated

Fenugreek blended in permeate (GFBP)

Items GFBP
pH 5.8
Total solid % 16.02
Fat % 1.67
Protein % 6.60

Carbohydrate %  6.39

Crude fiber % 2.1

Ash % 1.36

Ice milk processing:

Cow milk was heated to 40 °C and separated into
cream (65% fat) and skim milk by using mechanical
separator (Cerezo). The formulation of ice milk mix
was 4% fat, 10.5% solid not fat, 15% sucrose, and
0.5% stabilizer. Treatments of ice milk mixture were
prepared. The levels of germinated Fenugreek
blended with permeate in the mixture of ice milk
were 2, 4 and 6 %.

Ice milk mixture was homogenized and heated to
80°C for 15s then cooled to 5°C and aged at this
temperature for 24 hr. The mix was frozen by a
batch freezer system (lce cream freezing machine
type IGLC, Italy). The resultant ice milk samples
were packaged in plastic cups and stored at -18°C
until analysed for physical and chemical properties.
Three controls were carried out (first with Vanilla
0.05%, the second with Cacao 2% and the third with
Nescafe 2%) beside different treatments. All
experiments were carried out in triplicate.

Analytical methods:

pH values of ice milk mix samples were
measured by a digital pH meter (Jenway 3505 pH
meter ) .Viscosity of ice milk mix samples of each
treatment was measured by using a Brookfield DA -
E viscometer in 100 ml ice milk mix at 25°C.The
samples were stirred for one min. before measured.
All viscosity values were measured at 50 rpm with
spindle # 3. The values were recorded as centipoises
(cP) units.

Specific gravity of ice milk mix and resultant
product were measured, Weight per gallon was
calculated according to Arbuckle (1986).

Overrun and melting resistance of ice milk were
determined according to Marshall and Arbukle
(1996).

Total solids, protein, ash and crude fiber were
determined according to AOAC method (2007).The
fat content of all ice milk samples and GFBP were
determined by Rose — Gottlieb method (AOAC,
1991). The total volatile fatty acids were determined
as described in the method of Kosikowski (1982).
The carbohydrate content was calculated by
deference. The caloric value was calculated
according to the following equation (FAO/WHO,
1985):

Caloric value = 4 (protein + carbohydrate) + 9 (fat)
Amino acids analysis of ice milk was performed
according to Bailey (1967). LC 3000 Amino acid
analyzer (Eppendrof — Germany) was used for
analysis at the condition: Flow rate is 0.2 ml /min.,
pressure of buffer from 0 — to 50 bars, pressure of
reagent to 0 — 10 bars and reaction temperature 123
°C.

Evaluation of protein quality of ice milk: Amino
acid score = amino acid (g/100g) of tested protein /
amino acid (g/100g) of reference pattern x 100. The
reference protein pattern was of FAO/WHO (1973).
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The water soluble vitamins (Bs, Bg, Bg and B;3) of
ice milk were determined according to Ekinci and
Kadakal (2005) using HPLC (HPLC Kbnauer,
Germany) at the condition: Kinetex 2.6 u Cy3 100 A,
100 X 4.6 mm column. Room temperature, flow rate
is 0.5 ml/min. Mobile phase is sodium phosphate
buffer (pH 2.8): Methanol (90:10 %). Detection at
254 nm, 278 nm and 358 nm.

Determination of minerals: minerals content of ice
milk samples including (P, Mg, Ca, Fe, Zn) were
determined by colorimetric methods according to El-
Merzabani et al., (1977) for Phosphorus, Teitz
(1983) for Magnesium, Ginder and King (1972) for
Calcium, Dreux (1977) for Iron and Hayakawa and
Jap (1961) for Zinc.

Sensory evaluation was organoleptically assessed
for flavour (50), body and texture (40) and melting
quality (10) according to the score card suggested by
Kaul and Mathur (1982).

Results and discussion
Chemical composition of ice milk mixes
supplemented with GFBP:

The chemical composition of ice milk mix

supplemented with GFBP was recorded in Table (2).
The results showed that GFBP increased total solids,

protein, fat, carbohydrate and ash in all treatments
compared with the controls. The protein contents of
ice milk mix supplemented with GFBP at 2 — 6 %
were higher than the control due to protein content in
germinated Fenugreek (Hooda and Jood (2003).
Also it was found that increasing the ratio of GFBP
in ice milk caused proportional increase in the values
of crude fiber due to the high content of fiber in
Fenugreek (sharma et al., 1990). Soukoulis et al.
(2009) explained that, the enrichment of ice cream
with dietary fibers is effective way to enhance the
nutritional aspects and to promote the rheological
and thermal properties of the final product. Fiber
helps to lower the rate of glucose absorption in the
intestines controlling blood sugar levels (Maghwal
and Goswami, 2012). Also, the data showed an
increase in T.V.F.A. values with increasing GFBP
proportion. These increases were probably due to the
high contents of the corresponding constituents of
fenugreek as reported in the study by Meghwal and
Goswami (2012). As regard to caloric values,
fenugreek treatments were higher than the controls. It
was clear that supplementing ice milk with
germinated Fenugreek blended in permeate improved
the chemical characteristics and nutritional quality of
the product.

Table 2. Chemical composition of ice milk mixes supplemented with different levels of GFBP

Vanilla treatments

Cacao treatments

Nescafe treatments

2% 4% 6 %

Control 2% 4% 6 %

31.30 3148 31.66 31.02 31.18 31.36 31.55

4.18 4.21 4.25 4.25 4.29 4.32 4.35

4.32 4.40 4.48 4.26 4.33 4.41 4.49

0.76 0.79 0.82 0.72 0.73 0.75 0.77

22.05 22.08 2211 21.79 21.82 21.87 21.93

0.30 0.35 0.41 0.25 0.30 0.34 0.40

3.75 5.50 5.75 2.00 3.50 4.25 5.50

Items % Control 2% 4 % 6 % Control
TS 2942 2958 2946 2993  3L12
Fat 4.10 413 416 4.20 415
Protein 4.20 4.27 4.35 4.42 4.25
Ash 0.70 0.72 074 0.76 0.74
garb"hy' 2042 2046 2051 2055  21.98
rate.
Fiber 0.01 0.05 010 015 0.26
*TV.FA. 175 3.25 375 4.5 2.25
Caloric

value 13538 13609 13688 137.68 142.27

Kcal./100g

1431 14381 144.61 14245 14321 14400 144.83

*T.V.F.A. = Total Volatile fatty acids (ml 0.1N Na OH / 100g ice milk mix).

Physical properties of ice milk mixture:

Data in  Table (3) represented the
physicochemical characteristics of ice milk mixes
supplemented with different levels of GFBP. The pH,
specific gravity, and weight per gallon gradually
decreased with increasing the level of GFBP, while
viscosity of the ice milk mixes showed increasing
values as the proportion of GFBP was increased.
This was attributed to Fenugreek gum which
increased stabilizer concentration (Yousef et al.,
2009). Viscosity depends on stabilizer concentration
as reported in the study of El-Etriby (1997).

Furthermore, the data showed decreasing in freezing
point with increasing the level of germinated
Fenugreek in all treatments. Arbuckle (1986) and
Marshal et al. (2003) mentioned that, the freezing
point is usually affected by the amounts, type and
molecular weight of solutes in the mix. Specific
gravity and Wight/gallon of all treatments of ice milk
mix supplemented with GFBP were lower than those
of the control.
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Table 3. Physical properties of ice milk mixes supplemented with different levels of GFBP.

Vanilla treatments

Cacao treatments

Nescafe treatments

Item Control 2% 4% 6 % Control 2% 4 % 6 % Control 2% 4% 6 %
pH 667 664 661 657 679 677 677 670 654 651 648 644
éf;‘;os'ty 15 18 22 25 20 24 27 31 21 25 28 32
Freezing 23 26 28 30 -22 23 25 27 -3.0 33 -35 -38
point (°C)

Specific

gravity 0980 0976 0970 0965 0976 0972 0967 0959 0978 0971 0963 0.957
(gmicm®)

Weight/

gallon 3710 3.695 3672 3.653 3.69  3.680 3.661 3.631 3703 3676 3.646 3.623
(Kg)

Physical properties of ice milk supplemented with
GFBP:

The results in Table (4) revealed that the overrun
of ice milk supplemented with different ratios (2, 4
and 6 %) of GFBP were higher compared to the
control treatments. This result may be due to that the
germinated Fenugreek contains fiber, protein and
gum which increased emulsification level (Brummer
et al, 2003 and Isikli & Karababa, 2005).
Boilligor et al. (2000) found noticeable increase in

it was observed that the overrun of Cacao and
Nescafe ice milk treatments were higher than Vanilla
treatments. Melting resistance was determined as
weight loss (%) after 15, 30, 45, 60, 75 and 90 min.,
and the data were recorded in Table (3). It was
noticed that melting resistance of ice milk
supplemented with GFBP gradually decreased with
increasing the substituted GFBP levels comparing
with the controls, this may be attributed to the
increasing of the overrun.

overrun with increasing emulsification level. While,

Table 4. Physical properties of ice milk supplemented with different levels of GFBP.

Vanilla treatment Cacao treatment Nescafe treatment

Property  —=onrol 2% 4% 6% Contol 2% 4% 6% Contol 2% 4% 6%
Specific

gravity 0715 0.690 0660 0638 0710 0688 0648 0.628 0633 0610 0589  0.569
(gm/ cm®)

Weight/ 2707 2612 2499 2415 2688 2605 2453 2378 2397 2309 2230 2154
sllon (ka) % . . . . . . . . . . .
Overrun% 5714 4140 4612 5181 3987 4292 4880 5410 5370 5810 6350  69.30
Melting

resistance

as loss %

after:

15 min. 757 118 1255 1957 957 1335 1604 1986 2513 2920 3152 3431
30 min. 1860 2227 3850 46.13 2613 5187 6435 6826 6816 7280 7541  79.80
45 min. 3581 3933 5521 6663 56.63 7343 8521 8890 90.80 9460 9731  97.20
60 min. 5372 6333 7345 8433 7433 9023 9910 99.90 9755 10000 100.00 100.00
75 min. 7292 8019 86.13 8873 8873 100 100 100 100 : : :
90 min. 89.83 9622 100 100 100 } } } } } } ;

Amino acids content in ice milk: milk treatments contained higher level of essential
amino acids except lysine compared to vanilla
treatments. Whereas, adding Nescafe to ice milk
decreased some essential amino acids such as
Isoleucine, Leucine, lysine and valine, while
increased methionine, phenylalanine and threonine

compared to Vanilla treatments.

Nutritional protein quality of ice milk was
evaluated according to the content of amino acids
and compared with reference protein pattern of
FAO/WHO. Table (5-1) indicated that the amount of
amino acids content in ice milk of different
treatments exceeded than the control (EAAs and
NEAAS)) with exception of lysine, histidine, alanine,
valine and proline. EAAs are important factors in
tissue growth. Also, it was noticed that Cacao ice
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Table 5 1. Amino acids content (g/100g protein) in ice milk supplemented with different levels of GFBP

Amino Vanilla treatments Cacao treatments Nescafe treatments

Acids Control 2% 4% 6% Control 2% 4% 6% Control 2% 4% 6%
*EAAS:

Isoleucine 1.80 1.80 182 183 2.09 210 211 212 1.43 1.48 1.55 1.6
Leucine 4,74 4,90 5.06 5/23 7.43 743 743 7.43 4.18 4.34 451 4.66
Lysine 7.93 7.73 747  1.27 5.22 5,07 493 475 3.47 3.35 3.22 3.10
Methionine 0.97 1.48 198 247 3.88 433 480 5.16 1.46 1.89 236 285
Phenylalanine 431 5.18 6.02 6.88 6.87 7.70 857 9.42 6.85 7.67 8.46 9.20
Threonine 1.67 2.27 2.87 3.42 2.89 343 391 435 1.71 2.29 2.83 3.39
Valine 1.38 1.36 133 131 2.12 208 205 2.01 0.77 0.76 0.75 074
**NEAAS:

Alanine 3.17 2.62 253 215 3.27 326 325 324 2.14 1.87 159 1.29
Arginine 2.31 2.65 294 3.28 2.87 319 350 3.82 1.55 1.87 224 249
Aspartic acid 3.71 4,05 437 471 6.47 6.71 6.96 7.19 4.84 5.15 540 5.66
Glutamic acid 7.64 8.06 8.41 8.80 4.87 530 5.68 6.07 8.59 8.92 9.25 9.56
Glycine 0.64 0.63 0.64 0.63 0.80 0.78 077 0.76 0.40 0.39 0.39 0.40
Histidine 12.60 9.34 6.35 3.05 8.89 574 3.09 0.36 8.00 5.08 272 011
Serine 1.63 1.83 195 2.06 2.56 257 257 259 2.02 2.06 209 2.09
Tyrosine 7.10 7.17 743 7.94 9.18 944 966 9.89 7.56 7.85 8.12 8.33
Proline 10.07 7.63 526  2.96 4.35 2.2 0.11 - 10.23 7.81 544 314

*EAAs = essential amino acids, **NEAAs = non essential amino acids

Table (5-2) showed the essential amino acids
content of different treatments in comparison with
the reference protein pattern of FAO/WHO; it was
observed that the most EAASs score increased in ice
milk supplemented with GFBP. The values were
higher than 100 % in lysine in case of Vanilla
treatments at the different levels of GFBP. The
phenylalanine score increased over 100% in

treatment of 6 % GFBP, also threonine increased in
treatments of 4 and 6 %. Most of EAAs scores in
Cacao ice milk treatments were over 100 % with
exception of Isoleucine, lysine and valine. While,
only phenylalanine score in Nescafe treatments was
over 100 % at different ratios of GFBP.

Table 5-2. Amino acids scores of ice milk supplemented with different levels of GFBP compared to

references pattern of FAO / WHO.

Vanilla treatments

Cacao treatments

Nescafe treatments

ErAO@fng/ 1009 control 2% 4% 6% Control 2% 4% 6% Contol 2% 4% 6% \5\/?400/
Isoleucine 64 64 65 65 75 75 73 76 51 53 55 57 28
Leucine 72 74 77 19 112 112 112 112 63 66 68 71 661
Lysine 137 133 129 125 90 87 85 82 60 58 56 53 58
Methionine 29 44 58 73 114 127 141 152 43 56 69 84 34
Phenylalanine 68 82 96 102 109 122 136 150 109 122 134 146 63
Threonine 70 95 120 143 120 143 163 181 71 95 118 141 24
Valine 39 39 38 37 61 59 59 57 22 22 21 21 35

Some vitamins content in ice milk supplemented
with GFBP:

Table (6) represented o —tocopherol, vitamins B;
(Niacin), Bg (Pyridoxine), By (Folate) and B3 (Oratic
acid) in ice milk control and treatments. The results
showed that supplementing with GFBP highly
increased o —tocopherol in Vanilla and Cacao ice
milk treatments. That was due to high level of a —
tocopherol in Fenugreek (Ciftci and Przyblski,
2011). It has been claimed that a —tocopherol
protects cell membranes from oxidation by
transferring lipid radicals into unreactive compounds
(Seppanen et al., 2010). However, it was noticed
that o - tocopherol content in Cacao ice milk
treatments was lower than Vanilla treatments and not

detected in Nescafe treatments. This may be due to
constituents in Cacao and Nescafe which interferes
or interacts with o —tocopherol.

This need more detail studies to demonstrate the
effect of Cacao and Nescafe additive on the vitamins
content of ice milk. Also, the data revealed that the
content of vitamins Bs, Bg, and B3 highly increased,
while the content of By considerably increased in ice
milk supplemented with GFBP for all treatments
compared to the controls. This effect attributed to
that Fenugreek seeds which is rich in vitamins
(Srinivasan, 2006).

Moreover, Leela and Shafeekh (2008) reported
that germinated fenugreek contain high level of
vitamin Bg. As vitamins play an important role in
promoting the health of the nervous system (Ball,
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2006). Recently, Doshi et al. (2012) indicated that
vitamins (Folate) and minerals (lron) in Fenugreek

help to prevent and cure anemia and maintain good
health life for longer duration.

Table 6. a -Tocopherol and some water soluble vitamins content (p g/100g) of ice milk supplemented with
different levels of GFBP.

Vanilla treatments Cacao treatments Nescafe treatments

Vitamins Control 2% 4% 6% Control 2% 4% 6%  Control 2% 4% 6%
& 20 30 40 50 11 21 31 4 - - - -
Tocopherol

B, 220 316 413 510 220 316 414 510 218 298 388 476
B, 170 285 403 520 169 284 402 519 165 255 360 471
B, 14 16 18 20 14 16 18 21 13 14 16 18
B.s 720 915 1101 1306 700 910 1088 1209 _ 691 _ 888 1080 1191

Minerals content:

The results obtained revealed that the enrichment of
ice milk with GFBP increased minerals including Ca,
P, Mg, Zn and Fe (Table 7) as Fenugreek is a rich
source of calcium and phosphorous following by
magnesium, zinc and iron (Basch et al., 2003).
Additionally, germination of Fenugreek increased
Ca, Fe, and zinc (Hooda and Jood 2003). Also, milk
permeate is a good source for Ca, Mg, and P

(Hattem et al., 2011). Nasri and Tinay (2007)
reported that Fenugreek contains high amount of
phosphorus. The present results are in agreement
with El Atawy et al. (2001) who found that the
addition of Fenugreek to yoghurt increased the level
of Ca, P and Fe. Also, the data are in line with the
study of Jani et al., (2009) who reported high
occurrence of Ca, Fe and zinc in curry made from
Fenugreek.

Table 7. Minerals content (mg/100g) of ice milk supplement with different levels of GFBP.

Vanilla treatment Cacao treatment Nescafe treatment

Minerals —= 2% 4% 6% Control 2% 4% 6% Control 2% 4% 6%
Ca 9460 9823 10185 10545 87.36 9100 9433 9767 7652 8012 83.76 87.00
P 8631 8950 9270 9590 9021 9329 9600 100.00 8442 8720 90.89 9361
Mg 1665 1732 1800 1866 1721 1793 1866 1938 1773 1843 1913 1982
Zn 036 039 042 046 040 044 047 051 045 049 051 055
Fe 007 012 018 025 004 010 015 021 _ 005 01l 016 023

Sensory evaluation:

Table (8) represented the sensory evaluation of
ice milk supplemented with germinated Fenugreek
blended in permeate (GFBP treatments).Over all, the
data revealed that ice milk containing 2 and 4%
GFBP got high scores for flavour and melting quality
in all treatments compared to 6%. Also, ice milk

made at these ratios gained the total scores almost
close to the control treatments. Generally, adding
Cacao or_Nescafe to ice milk supplemented with
GFBP improved the flavor and body texture and
gained higher acceptable scores than Vanilla. These
results indicated that good quality ice milk can be
made by supplementing with GFBP.

Table 8. Sensory evaluation of ice milk supplemented with different levels of GFBP.

Vanilla treatments

Cacao treatments

Nescafe treatments

Property Control 2% 4% 6%

Control 2% 4% 6%

Control 2% 4% 6%

Flavour (50) 45 44 43 41

46 47 44 48 47 48 45

Body & Texture

(40) 36 35 35 32 37 36 34 38 37 36 35
Melting Quality (10) 9 7 8 6 7 7 6 7 7 6 6
Total (100) 90 86 86 79 90 90 84 93 91 90 86

Care, concern and safety in Fenugreek use:

Beside the beneficial uses and application of
Fenugreek; food safety is an important issue and is
crucial nowadays because people are very much
conscious for their health. Therefore, one should be
aware of the fact that how much, in what way, at
what time, and in which condition, Fenugreek should
be used. Diabetic patients must avoid the use of
Fenugreek along with therapeutic medication
because it could interfere with the absorption of the

therapies that control blood sugar. Also it should not
be consumed in excess amount because it has high
content of fiber which may cause problem with
digestion (Narsaial et al., 2011).

Conclusion

It could be concluded that, germinated Fenugreek
blended in permeate (GFBP) is a good source for
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vitamins and minerals in functional making ice milk
and it improves the quality and nutritional value.
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