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Abstract 

This study aimed at the production of low-calorie icy milk by the use of some natural sweeteners like Stevia 
replacing sucrose in a zero, 50 and 100 percent. Also, the use of green coffee which is considered as one of the richest 
sources in linoleic acid (one of the essential fatty acids), antioxidant, anticancer, flavoring agent. Therefore, the granule 
green coffee has been used in a replacement percentage of zero, 1, 3 and 5% of the skimmed milk powder for the 
production of ice milk. The mixtures as well as the ice products were tested for their chemical, physical, and 
microbiological properties and also the sensory evaluation. The results demonstrated that there are elevated total solids 
in the mixtures containing sucrose more than those containing Stevia either the 50% or 100% mixtures. In contrast, the 
contents of fat, protein and ash did not vary, but the caloric content decreased when replacing sucrose by Stevia in a 
50% mixture in all of the treatments. Replacing the skimmed milk with granules green coffee led to variations in the 
values of specific gravity of all the treatments (mixtures and ice products) and therefore, elevation in the overrun and 
decrease in the melting resistance using rising replacement percents. The ice products became more preferable in panel 
test when replacing sucrose by 50% and adding granules green coffee in a percentage of 3% of the dry skimmed milk. 
On the other hand, the treatments sweetened by 100% Stevia were less accepted by the panel test as regards the 
characters and appearance. The results revealed also that total bacterial count in the treatments were in the allowed 
limits and so were the yeasts and moulds while the treatments were totally free of coliform bacteria. 

Key words: 	Green coffee —Stevia- ice milk - Essential linoleic fatty acids— healthy food — 
physico-chemical properties — melting resistance and functional foods . 

Introduction 

Ice milk is a popular frozen food made from varying mixtures of cream and milk, sweeteners, flavorings and air. 
The air is beaten into the milk mixture as It freezes, making the final product light and spoonable. Ice cream is a frozen 
dairy product made by freezing the mixture with agitation to incorporate air and ensure uniformity of consistency 
(Arbuckle, 1986). Consumers' interest in the relationship between diet and health, increases the demand information on 
functional foods. Functional foods or dietary components may provide a health benefit beyond basic nutrition. Ice milk 
has become one of the most acceptable desserts in Egyptian market. 

Several resources of non-milk materials have been researched to partially replace mix ingredients in ice cream 
industry such as soy flour (Hammad et al., 1985), soy milk (Saleem et al., 1989) barley, (Abd-El-Rahman 2003), chufa 
milk (Abd-El-Rahman and Assem 2004) oil seed protein concentrates (Salama et al., 2007) and , Safflower milk (Abd-
EI-Rahman and Salama, 2009). 
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The green coffee is one of the important functional foods, especially in the Arab countries. Green coffee beans 
have supplied a new player in the antioxidant arena. 

The active constituent in coffee which is responsible for its many health benefits is a compound called 
chlorogenic acid. It neutralizes free radicals, and addresses the problem of hydroxyl radicals, both of which can lead to 
cellular degeneration if left unchecked. Chlorogenic acid also helps in regulating metabolism. Compared to green tea 
and grape seed extract, green coffee bean extract is twice as effective in absorbing oxygen free radicals. An extract of 
green coffee beans has been found to have a stronger antioxidant effect than the established antioxidants like green tea 
and grape seed extract. Other benefits of green coffee bean extract include an increase in the effectiveness of pain 
killers, especially for migraine medications; a reduction in the risk of diabetes; and assisting the body burn a higher 
proportion of lipids (fats) compared to carbohydrates, which could help with muscle fatigue for athletes and body builders 
(Veda 2009). 

A single-dose study was performed to assess the effect of whole coffee fruit concentrate powder (WCFC), 
green coffee caffeine powder (N677), grape seed extract powder (N31) and green coffee bean extract powder (N625) on 
blood levels of brain-derived neurotrophic factor (BDNF). The collected data revealed that treatments with N31 and 
N677 increased levels of plasma BDNF by about 31 % under these experimental conditions, whereas treatment with 
WCFC increased it by 143 % (n 10), compared with baseline. These results indicate that WCFC could be used for 
modulation of BDNF-dependent health conditions (Reyes-lzquierdo, et al., 2012). 

Coffee silver skin (CS) is a thin tegument of the outer layer of green coffee beans and a major by-product of the 
roasting process to produce roasted coffee beans. CS extracts obtained by the treatment of CS with subcritical water at 
25-27°C were investigated for their antioxidant activity using hydrophilic oxygen radical absorption capacity (H-ORAC) 
and 1,1-Diphenyl-2-picryl hydrazyl (DPPH) radical scavenging capacity assays. The antioxidant activity increased with 
increasing the extraction temperature and the highest activity was observed with the extracts obtained at 270°C.High 
correlation (R=0.999) was observed between H-ORAC and DPPH values for the CS extracts. High correlation of the 
antioxidant activity was also observed with protein and phenolic contents in the extracts. The CS extracts could be useful 
as a good source of antioxidative materials (Narita and Inouye 2012). 

Epidemiological studies regarding the associations of tea and coffee consumption with esophageal cancer (EC) 
risk are still inconsistent. Random effects model was used to pool the odds ratios (OR). A borderline significantly inverse 
association of highest vs. non/lowest coffee consumption against EC risk was found (OR = 0.88; 95% CI: 0.76, 1.01). 
These data showed that both green tea and coffee consumption, but not black tea consumption, have protective effects 
on esophageal cancer (EC) (Zheng et al., 2013). 

Recently, coffee consumption has been related to decreased risk of type 2 diabetes mellitus (DM) among those 
with high levels of serum y-glutamyltransferase (GGT). The association between coffee and glucose tolerance was 
examined and determined by a 75 g oral glucose tolerance test, and the effect modification of serum GGT on the 
association. Statistical adjustment was made for age, body mass index, smoking, alcohol use, leisure-time physical 
activity, green tea consumption, parental diabetes, hospital, and rank in the Self-Defense Forces. Men with normal 
glucose tolerance, isolated impaired fasting glucose (IFG), isolated impaired glucose tolerance (IGT), combined IFG/IGT, 
and type 2 DM were studied. The prevalence odds of isolated IGT, combined IFG/IGT, and type 2 DM, but not of isolated 
IFG, decreased with increasing consumption of coffee. An inverse association with coffee was observed for isolated IGT 
in both low (55.40 1U/L) and high (>40 IU/L) GGT groups, and for combined IFG/IGT and type 2 DM in the latter group. 
They concluded that Coffee drinking is protective against glucose intolerance. A possible effect modification of GGT on 
the coffee-DM association warrants further studies (Hiramatsu etal., 2013). 
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Green coffee contains antioxidants which are good for the heart and arteries. Studies suggest that moderate 
coffee-drinkers have an 80% lower risk of Parkinson's disease, a 25% lower risk of colon cancer, a 50% lower risk of 
kidney stones and an 80% lower risk of cirrhosis of the liver. In addition, it has recently been shown that coffee may cut 
the risk of type II diabetes and that a decaffeinated extract of green coffee may be effective in controlling weight (Smart 

City, 2010). Uto-Kondo, et al. (2010) hypothesized that coffee may enhance reverse cholesterol of high- density 

lipoprotein (HDL). 

Elizabeth Barrett et al (1994) reported that Lifetime caffeinated coffee intake equivalent to two cups per day is 
associated with decreased bone density in older women who do not drink milk or dairy product on a daily basis. 

A study was conducted to assess the efficacy of green coffee extract (GCE) as a supplement for weight loss, 
using data from human clinical trials. Electronic and non electronic searches were conducted to identify relevant articles, 
with no restrictions in time or language. The results revealed a significant difference in body weight in GCE compared 
with placebo (mean difference: -2.47 kg; 95°/DCI: -4.23, -0.72). The magnitude of the effect is moderate. It was concluded 
that the results from these trials are promising (Onakpoya et al., 2011). 

Overweight and obesity have been considered as a serious health concern (Ana et al., 2011). Many types of 
sweeteners are available and have been used for the purpose of weight loss. Stevia is considered as natural and safe 
sweetener. Stevia plant leaves have sweet taste 300 times more than sucrose. It is highly stable to heat and acid . 
Besides that it is suitable for diabetics and hyperglycemia (Chalopathiri, et al., 1997). 

Materials and Methods 

Materials 
Green coffee seeds were obtained from local market. Milk cream was obtained from Faculty of Agriculture, 

Cairo University, Egypt. 
Skimmed milk powder, sugar and vanilla were purchased from local market. Gelatin was purchased from the 

Egyptian Company for Milk products and additives. 
Stevia was purchased from the Egyptian Company for milk products and additives. 

Methods 
Green coffee seeds was Milled in the blender to obtain coffee grinding. 

Preparation of Ice milk mixes 
Three replicates of ice milk mixes were prepared using Stevia 50% and 100 % from sucrose and green coffee 

granules as a substitute for skimmed milk powder at the levels of, 1, 3 and 5% respectively. All mixes were standardized 
to contain 5% fat and 11% solids no fat (S.N.F) using fresh cream and skimmed milk powder. 15% sugar, and 0.5 % 
gelatin were added. All mixes were heat treated at 85°C for 5min., then cooled to 5°C and 0.2 % vanilla was added. 
There after, the mixes were aged at 6°C for 24hr before freezing as reported by Arbuckle (1986) using hard ice cream 
machine (Taylor Co. USA). The resultant ice milk was filled into PVC cups (cap. 60 ml) covered and hardened in deep 
freezer at -16°C) for 24 hours before analysis. The composition of six different ice milk mixes is shown in (Tablet ). 
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Tale (1): 
Formula of ice milk mix made by substitution of milk solids not fat (MSNF) by green coffee granules and sucrose 

by Stevia. (Kg1100Kg mix). 

Ingrediant Control 
1% 3% 5% 

T1 T2 T3 T4 T5 T6 T7 T8 T9 

Cream 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 

Sucrose 15.0 15.0 7.5 - 15.0 7.5 - 15.0 7.5 - 

Stevia - - 0.4 0.8 - 0.4 0.8 - 0.4 0.8 

Skimmed milk 12.2 11.2 11.2 11.2 9.2 9.2 9.2 7.2 7.2 7.2 

Gelatin 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

Green coffee - 1.0 1.0 1.0 3.0 3.0 3.0 5.0 5.0 5.0 

Venilla 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

Water 59.6 59.6 66.7 73.8 59.6 66.7 73.8 59.6 66.7 73.8 

Ti: 100% sucrose +1%green coffee 
T3: 100% Stevia + 1% green coffee 
T5: 50% sucrose + 50% Stevia +3% green coffee 
T7: 100% sucrose + 5% green coffee 
T9: 100% Stevia + 5% green coffee 

T2: 50% sucrose + 50% Stevia +1%green coffee 
T4: 100% sucrose +3% green coffee 

T6: 100% Stevia +3% green coffee 
T8: 50% sucrose +50% Stevia +5% green coffee 

Chemical analysis:- 
Fresh skimmed milk, skimmed milk powder and cream were analyzed for their total solids (TS), fat, total protein 

and ash according to the methods outlined A.O.A.C, 2000). Total carbohydrates were calculated by difference. 
The prepared mixes and ice milk were analyzed for their titratable acidity, pH value as reported by Ling 

(1963). Specific gravity was determined at 20°C using pycenometer as described by (Winton, 1958), weight per gallon 
(Burke, 1947). Melting resistance of the resultant ice milk was examined according to Reid and Painter (1933). The 
overrun of the resultant ice milk was examined according to Arbuckle (1986). Viscosity was determined using a 
viscometer LV model DV-IIL according to Johson et al., (1995). The freezing point for the mixes was tested as in 
Mrshall et al., (2003). 

Microbiological analysis:- 
The ice milk products were microbiological examined for total bacterial count, mould and yeasts count and 

coliform group according to the American Puplic Health Assoc. (A.P.H.A., 1994). 

Sensory evaluation:- 
The organoleptic properties of each patch of ice milk were evaluated according to Nelson and Troat (1951). 

Results and Discussion 

Chemical composition of ice milk mix:- 
Table (2) illustrates the chemical composition of ice milk mix made by substitution of milk solids not fat (MSNF) 

with Stevia. The results indicated that the control had the maximum value of total solids (T.S) while T1, T4 and T7 had 
the higher values of total solids than the other treatments. The Fat content in T9 had the higher values (5.50) than the 
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other treatments, while the control had the lower value of fat. Total protein was 4.80 in the control sample and 4.66 in 
treatment T3 while the other treatments had the less values of total protein. The results of Ash content had the higher 
value (0.97) in the control sample while T9 had the lower value (0.78 ,(this results may be due to the composition of 
green coffee. The content of Carbohydrates in the control sample was the higher value than the other treatments, while 
T3 was the lower value. 

Slight and variable differences in Calorie Values (K.Cal) content between the treatments were detected, It was 
noticed that T1and T7 had the higher value than the other treatments. 

Table (2): 
Composition of ice milk mixtures made by substitution of milk solids not fat (MSNF) 

by green coffee granules and sucrose by Stevia. 
Treatments T.S 

ok 
Fat 
ok 

Total Protein 
% 

Ash 
% 

Carbohydrates 
% 

Calories 
Values (K.Cal) 

Control 34.10 5.10 4.80 0.97 22.70 150.5 
T1 33.80 5.15 4.60 0.95 22.65 156.0 
T2 27.18 5.15 4.60 0.93 16.50 105.0 
T3 23.58 5.20 4.66 0.82 12.90 70.3 
T4 33.00 5.30 4.30 0.92 22.55 154.0 
T5 27.27 5.30 4.32 0.85 16.80 117.0 
T6 23.52 5.30 4.29 0.83 13.10 71.5 
T7 32.72 5.40 4.00 0.90 22.50 150.4 
T8 27.80 5.40 3.99 0.79 16.90 112.0 
T9 23.48 5.50 4.00 0.78 13.20 70.1 

Properties of ice milk mixes:- Acidity and pH content are considered as important factor in developing the flavor and 
texture of Ice cream. Table (3) illustrates the properties of ice milk mixes made with green coffee and Stevia. It can be 
observed that acidity was higher in treatment T1, T4 and control samples than the other treatments, while pH values had 
the opposite trend to the same treatments. 

The results showed that Viscosity (C.P) had the higher values in treatment T7 while T3, T6 and T9 had the 
lower values compared with the all treatments,  These results may be due to the percentage of green coffee. The 
differences of specific gravity between treatments were clear, it differed from 0.9305 to 1.041 . The less value of 
Specific gravity was in control treatment and the highest was in treatment T7. Freezing Point (°C) changed from -2.40 to 
-3.70 between treatments. 
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Table (3): 
Properties of ice milk mixtures made by substitution of milk solids not fat (MSNF) 

by green coffee granules and sucrose by Stevia. 

Treatments Acidity pH value Viscosity Specific gravity Freezing 
Point (c°  ) 

Control 0.21 6.41 35 0.9305 -2.40 

T1 0.21 6.42 40 0.9469 -2.41 

T2 0.22 6.40 30 0.9467 -2.61 

T3 021 6.40 25 0.9465 -2.90 

T4 0.22 6.41 45 1.0070 -3.00 

T5 0.23 6.39 30 1.0020 -3.20 

T6 0.23 6.39 25 1.0010 -3.20 

T7 0.20 6.37 55 1.0410 -3.40 

T8 0.22 6.36 35 1.0320 -3.70 

T9 0.20 6.32 35 1.0110 -2.90 

Properties of resultant ice milk 
Table (4) shows the Properties of resultant ice milk of 9 treatments and one control. The results indicated that 

the highest value of specific gravity was in the control sample (0.6301) while the lower value was in treatment T9. It was 
noticed that there was a slight differences between treatments T1 to TB . 

It was found that treatment T7 had the highest value of the overrun% , control and T3 samples had the lowest 
values of overrun %. Weight gallon of control treatment had the highest value (5.2582 (while all treatments had 
decreased of weight gallon compared with the control samples. 

Properties of resultant ice milk was affected by melting resistance which was divided in to 3 portions : loss of 
melting after 30 min., loss of melting after 45 min., and loss of melting after 60 min. Results indicated that the control 
samples had the highest value of melting resistance after 45 min. while treatment T4 had the highest value after 30min., 
and treatment T9 was the highest value (50) after 60 min 
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Table (4): Properties of resultant ice milk. 

Treatments Specific 
gravity 

Overrun Weight gallon Melting resistance 
(loss % after) 

30min. 45min. 60min. 
Control 0.6301 40.05 5.2582 17.50 30.4 42 

T1 0.6212 50.08 5.1839 15.90 28.0 41 
T2 0.6210 45.01 5.0738 13.20 27.0 39 
T3 0.6200 40.05 5.0609 12.20 26.0 38 
T4 0.6100 60.82 5.0905 32.60 24.2 46 
T5 0.6099 50.20 5.0800 30.00 23.5 42 
T6 0.6090 42.30 5.0700 28.80 23.1 40 
T7 0.6000 71.44 5.0070 15.80 29.9 48 
T8 0.5980 48.30 5.0040 13.20 24.0 49 
T9 0.5900 42.05 5.0010 12.10 23.2 50 

Microbial Count of ice milk 
The microbial count of ice milk (total count, Lactic acid bacteria (106), coliform bacteria, mould and yeast) with 

green coffee and Stevia was illustrated in (Table 5). It was clear that ice milk samples with added green coffee had less 
microbial count than control samples. This behaviour may due be to the antioxidant characteristics of green coffee . 
Control samples had the highest number of total count bacteria (14 x107). 

The results showed that treatment T1 had the highest number of Lactic acid bacteria (9 x 105) while T4 had the 
lowerest one. Coliforms bacteria were not detected in all samples, there results may due to the antioxidant effect of 
green coffee (Veda,2009). While mould and yeasts were detected in treatments T1, T2, T3, T8 and T9 samples. 

Table (5): 
Microbial count (CFU1m1) of resultant ice milk. 

Treatments 
Total count 

x(107) 
Lactic acid 

bacteria x(106) 

Mould &Yeast 
x(101) 

Coliform 

x(101) 

Control 14.0 7.5 N.D N.D 
T1 9.0 9.0 2.1 N.D 
T2 9.0 4.0 2.0 N.D 
T3 10.0 6.0 3.0 N.D 
T4 12.0 2.6 N.D N.D 
T5 11.0 3.0 N.D N.D 
T6 11.0 4.5 N.D N.D 
T7 9.0 5.0 N.D N.D 
T8 8.0 3.0 3.0 N.D 
T9 7.0 4.5 2.0 N.D 
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Organoleptic Scores of ice milk:- 
The acceptability of ice milk depends on its appearance and sensory properties, (Flavor, Body and texture, 

Melting quality, Appearance). Among these, flavor has 45 points out of total 100 points for evaluation, body and texture 
30 points, melting quality 10 points and appearance 15 points. Therefore, flavor is the most important characteristic 
concerning the judge and consumer as well. Sensory evaluation of ice milk had been shown in Table (6) . 
Flavor: The flavor score of treatment T7 ice milk was higher than the other treatments . The results were (44.60 ) in T7 

ice milk, while T9 was lower . 
Body and Texture: The high score of texture was in treatments T4 and T5, while the lower score of ice milk was in 

treatment T9 . 
Melting quality : The control sample of ice milk had higher score than all treatments while T9 had the lower score . 

Appearance: The control had distinctly higher score than the other treatments and T9 had the lower score of 

appearance ice milk. 

Table (6): 
Organoleptic scores of ice milk treatments. 

Property Flavour Body 
Texture 

Melting 
quality 

Appearance Total 

Treatments 45 30 10 15 100 

Control 42.24 25.57 8.83 15.0 91.44 

T1 42.47 25.58 8.60 14.0 90.65 

T2 43.00 25.58 8.59 14.0 91.12 

T3 42.90 25.50 8.60 13.0 90.00 

T4 44.57 27.40 7.78 14.0 93.75 

T5 44.57 27.40 7.90 13.5 93.37 

T6 44.60 26.00 7.00 12.0 89.60 

T7 43.12 25.83 7.10 11.0 87.05 

T8 43.00 25.00 6.50 11.0 85.50 

T9 41.00 23.00 6.00 10.0 80.00 
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Lsi 0 °11151 •111% uS3  (:)41  !_}.111  LgA % 	• • • 	o. 	4i.au c ,." t:a.:111"1  Lc Z.1,71- 1  I -141-&gil .- 
I % 0. LjA 

_4,11 j 	JSJ 	j.111 1.1S11 	 1_41 	 J1.41.g" 	U.113 

s61 	 J1.14,,Hyt 	 jtee...4 	Lci 	j  t4i11 LS 	JI :46. 014 j  
kJ* 	Liu 	Jo .341 	% 1" 	 % • .446.7 jii5.11 
Lri 	.1211 c.,1 	lii11 u 	i t.s  	L)..1_,&31 	&..a 	,;1 % 	4,• t.4411,,,Sti u„.„1,.., 

cakoil 	 a:1s le.4 	 ‘:J1.1).11 
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