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ABSTRACT
The aim of this study was to estimate the intake level of glutamate and caffeine from some snacks and drinks. The survey was carried out during 2008 to 2009 in 3 selected governorates (Al-Hassa, Al- Katif and AD-Dammam) localized in
the eastern area of Saudi Arabia. The age of study participants (298) was ranged between less than 4—over 30 years.
The snacks and drinks consumption data were gathered and calculated using the frequency methods. Forty nine samples of snacks and beverages were analyzed by High Performance Liquid Chromatography (HPLC) for glutamate and
caffeine contents. The results indicated that total intake of snacks, chocolates and drinks were significantly correlated
(spearman r = 0.856, 0.591, 0.943, p = 0.0) with total intake of glutamate and caffeine. The mean of caffeine intake was
40.4 ± 44.5 mg, while the mean of glutamate intake was 0.134 ± 0.146 mg. The highest concentration of glutamate was
in Pringles with Ketchup (0.420), Bugles Smoking BBQ (0.660) and Indomie with Vegetables (0.860). The high caffeine
concentrations of Kit Kat, Ulker and Galaxy samples were 166, 165.5, and 134.5 mg/kg respectively, while the beverages, the high caffeine concentrations were presented in energy drinks like Red bull (345.5), Power Horse (339.0) and
Bugzy (333.0) mg/L. The children aged between 4 and 8 were the most consumers of snacks which containing glutamate,
while the adolescents consumed more chocolates and beverages which containing caffeine. These finding suggests that
consumption of salty snacks, and sugar-sweetened beverages is mounting between important categories in the community, so interventions focusing on increasing physical activity and fruit and vegetable consumption will have an impact
on obesity control and promoting health.
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1. Introduction
It is commonly stated that “snack” foods provide “empty
calories” and, played an important role in increasing energy Consumption [1] and [2]. Not only energy but also
contained additives such as Monosodium glutamate
(MSG) and Caffeine. L-Glutamate is reported to be a
potent neuroexcitatory amino acid involved in several
behavior patterns [3]. It has widespread use as a flavour
enhancing food additive, being linked to Chinese Restaurant Syndrome (CRS) [4]. Food and Drug Administration (FDA) interpreted the findings of the Federation of
American Societies for Experimental Biology (FASEB)
report to be generally consistent with the safety assessments of other authoritative organizations (presumably
including the Joint FAO/WHO Expert Committee on
Food Additives and EU Scientific Committee on Food
(JECFA and SCF) that have affirmed the safety of MSG
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at levels normally consumed by the general population,
and concurred with the conclusion that there is no evidence linking current MSG food use to any serious,
long-term medical problems in the general population [5].
Also, caffeine is the most widely used stimulant in the
world [6]. Caffeine has classified on Generally Recognized As Safe (GRAS) list [7] and [6] but in other studies
like [8] remembered that the adverse effects of caffeine
in hypertension, abortion and impaired fetal growth.
Most of the evidence supporting caffeine safety comes
from studies conducted in adults. Given that children
ages 12 to 17 are among the fastest-growing segment of
the population for caffeine use, it is imperative that more
empirical data be collected in children and adolescents to
understand how acute and chronic caffeine use affect the
physiology and behavior of this population [6]. This
means that there are two different views, so we designed
the study to assess the amount of glutamate and caffeine
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in the snacks and drinks/ day and understanding of some
factors affecting the intake of glutamate and caffeine.
Also, extract estimate the content of both glutamate and
caffeine in some snacks and drinks by HPLC.

2. Materials and Methods
2.1. Source of Samples
The snacks (27 potatoes chips ,corn products and noodles), chocolates and beverages samples( 9 samples chocolates,13 beverages (soft drinks, energy drinks and other) were purchased from local supermarkets (Al-Reda
Market, Al-Yahya Market and small shop in Al-Hassa,
Saudi Arabia) by us, then were sent to Edak Lab-Al
Ridah.

2.2. Participants
The participants were 298 individuals, 150 males and
148 females, at the age ranged less than 4 to over 30
years old, living in Al-Hassa, Al-Katif and AD-Dammam districts in the eastern province, Saudi Arabia.
Additionally they were asked about consumption, and
other relevant data using questionnaire covering demographic characteristics, the questionnaire includes questions on the frequency and amount eaten for the snacks
and beverages.

2.3. Determination of Caffeine Contents
Sample preparation and analyze determination; 2.00 g of
samples were weighed in triplicate and put into 250 ml
beakers. 100 ml of boiling distilled water was added and
let to stand for five minutes with stirring, the solution
was cooled and filtered into conical flasks. 5 ml of the
filtrate were pipette into clean 50 ml volumetric flask and
made to the mark with the mobile phase. The standards
and the samples were run in the HPLC system. The following were the HPLC conditions: Column, Reverse 355
phase—ODS, 250 × 4.6 mm, flow rate, 1 ml/min, detector, photodiode array set at 278 nm, pressure, 150 khf/
cm2, mobile phase, water, acetic acid, methanol (79.9,
0.1 and 20) and sample volume, 10 μl. A calibration
curve of peak areas versus concentration of the standards was plotted. The caffeine level of the various samples was calculated using the regression equation of the
best line of fit [9].

2.4. Determination of Glutamate Contents
The HPLC system used was of LC-10 AT VP Shimadzu
pump, SPD-10AV VP with Shimadzu UV visible detector, au Bondapak 125 A C18 10 μm column (particle size
10 μm) was used for separation. The chromatographic
and integrated data were recorded using a CBM-102
communication Bus Module Shimadzu on a Pentium-IV
Copyright © 2011 SciRes.
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PC. The mobile phase was acetonitrile-water (1:1), the
pH of this mobile phase was adjusted to 2.9 with phosphoric acid (85%). Before delivering into the system it
was filtered through 0.45 μm filter and degassed using a
vacuum. The analysis was carried out under isocratic
conditions using a flow rate 1.7 ml/min at room temperature. Chromatograms were recorded at 205 nm using
a detector SPD-10AV VP Shimadzu UV visible injector
with a 10 μ liter [10].

2.5. Statistical Analysis
All analyses were performed using the Statistical Package
for the Social Sciences for WINDOWS (version 13.0;
SPSS Inc, Chicago). Conventional statistical methods
were used to calculate means and standard deviations.
The potential differences (P < 0.05) between subjects
were analyzed using a one-way analysis of variance
(ANOVA), with gender, governorate, age, number of
snacks and caffeine & glutamate concentrations.

3. Results and Discussion
3.1. Demographic Characteristics
The distribution of some socio-demographic characteristics of the participants of the cohort study, according
to sex, is presented in Table 1. Among participants the
Table 1. Descriptive statistics for demographic factors &
some eating habits.
Variables
Governorate
Al-Hassa
AD-Dammam
Al-Katif
Total
Gender
Male
Female
Total
Age (years)
<4
4-8
9 - 13
14 - 18
19 - 30
> 30
Total
NO. of Meals/Day
1
2
3
4
Total
NO. of Snacks/Day
<1
1
2
3
4
Total

NO

%

100
102
96
298

33.6
34.2
32.2
100

150
148
298

50.3
49.7
100

42
53
63
50
52
38
298

14.1
17.8
21.1
16.8
17.4
12.8
100

20
115
124
39
298

6.7
38.6
41.6
13.1
100

5
35
31
89
137
298

1.7
11.7
10.4
29.9
46
100
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following characteristics predominated: males (50.3%),
people 18 years or less (69.8%), people living in ADDammam and Al-Hassa (67.8%).

3.2. Eating Habits (Meals or Snacks per Day)
About 13% of the participants consumed four meals in a
day. While the majority (45.3%) consumed only one or
two basic meals/day. Among the 298 who stated they ate
snacks, almost 87% consumed snacks two or more each
day. However, almost one-eighth of the sample reported
that they had one or less snack at each day. The results of
this study provide descriptive and analytical information
regarding snack patterns of people in Saudi Arabia. Our
results showed that the number of snacks eating
occurrences per day varies roughly between 1 and 4.
However, a majority of the subjects (69.8%) were
children and adolescences and high percent (44.3%)
consumed only one or two main meals. This implies that
a trend of an increasing number of snacks between most
important categories of any community. As found by
Shrivastav and Thomas [11] Children and adolescents
have reported frequent snacking that can be a significant
contributor to the energy content of their diets. This
affects the consumption of normal nutritious diet. In
addition breakfast or lunch skippers who ate more than
two snacks had higher intakes of energy on average than
those who ate three meals, suggesting that eating snacks
contributes to higher consumption of energy and lower
quality diets [12]. Salty snacks and candy, deserts and
sweetened beverages remain the major sources of
calories from snacks [13].

sented in Red bull (345.5), Power Horse (339.0) and
Bugzy (333.0) mg/L. There was no significant relationship between caffeine concentration and kind of chocolate (only chocolate or chocolate with nuts, coconut, and
caramel). The differences between glutamate and caffeine concentration means were not significant according
to living city, and presented similar variance according to
F test (Table 4).
The results furthermore showed highly significant
variance between males and females in glutamate &
cafeine concentrations (mean = 0.15 for males, mean =
0.12 for females F = 9.345, p at 0.01, mean = 45.2 for
Table 2. Glutamate concentrations in some snacks are
marketed in Saudi Arabia.
Item

Sod. Glutamate % As
Glutamic Acid

Blank

0.075

Pringles Original

0.070

Pringles with Mozzarella

0.350

Pringles with Ketchup

0.420

Pringles with Salts and Vinegar

0.080

Lays with Salt

0.100

Lays with Salt and Vinegar

0.260

Lays with Ketchup

0.150

Lays Delights with Natural Herbs
Lays Delights BBQ Sauce with
Paprika
Bugles with cheese

0.090

0.310

Bugles Smoking BBQ

0.660

Bugles with Ketchup

0.620

Table 2 shows glutamate concentration in some snacks
and control sample. We found that a sharp increase in
glutamate concentration in the majority of snacks versus
control chips (without any additives). The highest increase of glutamate concentration was in Pringles with
Ketchup (0.420), Bugles Smoking BBQ (0.660) and Indomie with Vegetables (0.860).There was no significant
relationship between glutamate concentration and kind of
snack flavor.
From Table 2, it could be seen that glutamate concentration was highly significantly (t = 6.054, p < 0.001) increased in the sample (0.352) for the blank (0.075), and
this proves that samples of snacks containing more glutamate than blank.

Cheese Balls

0.335

Qatar Pafki

0.255

Doritos with Cheese

0.455

3.4. Caffeine Content

Indomie with Vegetables

0.860

About the caffeine content (Table 3) of chocolates and
beverages sampled in this investigation, the high caffeine
concentrations of Kit Kat, Ulker and Galaxy samples
were 166, 165.5, and 134.5 mg/kg respectively. While
the beverages, the high caffeine concentrations were pre-

Indomie with Chicken Flavour

0.082

Maggi with Cheese

0.000

3.3. Glutamate Content
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0.010

Doritos with Sizzling

0.540

Doritos with Sweet Chili Pepper

0.575

Fantazee with Cheese

0.260

Fantazee with Ketchup & Cheese

0.485

Cheezels

0.410

Muncheez with Ketchup

0.480

Muncheez with Chilies

0.510

Tasali with Spicy BBQ

0.260

Tasali with Ketchup

0.110

T-test value between means of glutamate concentration in samples¹ and
control² is 6.054, p = < 0.001. 1= means of glutamate concentration of samples (0.352), 2= means of glutamate concentration of blank (0.075).
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Table 3. Caffeine concentration in some chocolates and
beverages are marketed in Saudi Arabia.
Item
Chocolates
Galaxy
Bounty
Kit Kat
Snickers
Mars
Twix
Ulker
Kinder
Ferrero Rocher
Beverages
Bison
Mountain Dew
Bugzy
Red Bull
Qoet Jabal
Power Horse
Pepsi
Coca Cola
Alsi Cola
Jims Cola
Lipton Ice Tea with Lemon
Lipton Ice Tea with Peach
Milk Chocolate ( mix all samples as one )

Caffeine Concentration
( mg/kg )
134.5
66.0
166.0
59.0
89.5
57.5
165.5
58.0
92.0
(mg/L)
238.0
166.0
333.0
345.5
163.5
339.0
115.0
106.0
82.0
39.5
58.5
49.5
17.0
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males, mean = 35.5 for females F = 6.468, p at 0.01 respectively) that’s mean males were consuming more
snacks, chocolates and caffeinated beverages than females. Analysis of variance (Table 4) showed statistical
significance at 0.1% of probability between age groups in
Quantity glutamate and caffeine consumption, children
aged between 4 - 8 years who the most consumption for
snacks containing glutamate, while adolescents consumed more snacks and beverages containing caffeine. In
our study men were consuming more snacks and drinks
that contain glutamate and caffeine; this is not supported with [14], women were more frequent snackers
than men. We think that men consuming more snacks to
their more need for energy, but to caffeine they may be
thought that beverages containing caffeine give them
power, activity and attention. Although both the men and
women saw an improvement in their activity levels with
the coffee, [15] observed a greater impact among the
males. Our results were in harmony with [6] Boys reported consuming more energy drinks and girls reported
consuming more tea. Energy drinks have significantly
more caffeine than tea. Perhaps boys enjoy or require
larger doses of caffeine than girls. Alternatively, energy
drink consumption may be elevated in boys because of
energy drink marketing directly to adolescent and young
adult males. Boys were also more likely than girls to re-

Table 4. F-test comparisons of mean glutamate & caffeine for governorate, gender, age and no. of snacks/day.
Total Glutamate Intake

Total Caffeine Intake

Governorate

Mean ± SD

Al-Hassa
AD-Dammam
Al-Katif
Total
Gender
Male
Female
Total
Age( years)
<4
4-8
9 - 13
14 - 18
19 - 30
> 30

0.13 ± 0.14
0.14 ± 0.12
0.15 ± 0.17
0.15 ± 0.13

0.14 ± 0.13
0.19 ± 0.19
0.17 ± 0.16
0.11 ± 0.12
0.12 ± 0.11
0.08 ± 0.07

Total

0.15 ± 0.13

44.5 ± 40.40

NO. of Snacks/Day
<1
1
2
3
4
Total

0.15 ± 0.07
0.14 ± 0.09
0.08 ± 0.09
0.12 ± 0.12
0.17 ± 0.17
0.15 ± 0.13

18.6 ± 8.3
27.7 ± 34.9
38.9 ± 40.8
35.8 ± 38.1
48.1 ± 50.5
44.5 ± 40.40

0.16 ± 0.15
0.12 ± 0.12
0.15 ± 0.13

F-value
0.883

9.345**

3.683**

3.55**

Mean ± SD
34.9 ± 37.6
42.1 ± 48.7
41.4 ± 48.7
44.5 ± 40.40
50.9 ± 45.2
35.5 ± 36.3
44.5 ± 40.40
27.9 ± 26.9
41.09 ± 49.9
38.27 ± 36.1
55.02 ± 56.0
48.90 ± 49.7
26.91 ± 31.1

F-value
0.294

6.468**

3.063**

2.675*

*p < 0.05; **p = 0.01; ***p < 0.01.
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port using caffeine for energy, to get a rush, or to enhance performance. Previous studies have report and association between caffeine consumption and intake of
other types of foods. They reported that soda consumption is inversely correlated with fruit, vegetable, milk
intake and positively correlated with intake of “junk
food”. In addition, children who consume soda on a regular basis are at higher risk for obesity and for every additional serving of sugar-sweetened beverages consumed
daily, and boys have greater energy needs compared with
girl. Also the prevalence of obesity and overweight is
increasing globally. Frequently coexisting with under-nutrition in developing countries, obesity is a major contributor to chronic disease, and will become a serious
healthcare burden especially in countries with a larger
percentage of youthful population. 35% of the populations of Saudi Arabia are under the age of 16, and adult
dietary preferences are often established during early
childhood years. A higher intake of Sugar-sweetened
carbonated beverage (SSCB) is associated with poor dietary choices. Male SSCB intake correlates with a higher
W_C and BMI. Limiting exposure to SSCB could therefore have a large public health impact [16].
Our results in the same table showed that there was
significant variation in the glutamate and caffeine concentrations relation to snack intake. As increase the number of snacks or beverages consumed increases the intake
of glutamate and caffeine.

4. Conclusion
Children and adolescences were more frequent snackers
than adults and men were more frequent snackers than
girls. Glutamate and caffeine intakes were positively related to snacking, age and gender, therefore, recommended not consuming these snacks and energy drinks
heavily for their adverse effects on health especially children and adolescences.
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