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Abstract

Introduction: Coffee is the second most profitable commercial products in the world and in addition to beverage
consumption, it is widely used in food industry. Among natural sources, coffee has the highest amount of caffeine. The
amount of caffeine in coffee varies depending on the variety of coffee and how it is brewed. Coffee beans contain other
compounds such as phenol, magnesium, potassium and fiber. Plants are the most important route for the transfer of heavy
metals to the human food chain and the natural cycle. Heavy metals in the body can cause everything from biochemical
changes in low levels of contamination to effects on the nervous system and even death in high concentrations. They slow
down the reaction with enzymes and even stop the body's essential physiological reactions and have the ability to be
stored in the bones, which enter the bloodstream after being saturated in the bone. Heavy metals are important because
they are non-degradable in the human body. Contamination with mycotoxins in coffee beans such as ochratoxin produced
by Aspergillus and Penicillium occurs under the influence of environmental conditions such as temperature, humidity,
water activity, transport conditions, storage until consumption. Therefore, the aim of this study was to investigate and
compare the physicochemical properties, fungal contamination and metal elements in 4 samples of instant coffee powder
Eagle Lux, Good Day, Nestle and Torabika.

Materials and Methods: In 4 samples of instant coffee powder fat, moisture, ash, pH, total sugar, caffeine (using
HPLC), ochratoxin A contamination (using HPLC) and lead and arsenic metallic elements (using hydride atomic
absorption spectroscopy) were determined. The results were reviewed and compared with national and international
standards. All experiments were performed in a completely randomized design. Data analysis was performed using SPSS
software. The means were compared using Duncan's test at 5% probability level.

Results and Discussion: Comparing the results obtained with the permissible limits of national and international
WHO standards, all results are within the permitted standard range (pH 5 to 7, maximum moisture 4%, total sugar
maximum 72%, ash 4%, fat in cappuccino powder maximum 30%, Caffeine was based on dry matter up to 2.8%, lead
0.5 mg/ kg, arsenic 1 mg/ kg, ochratoxin 10 ppb). The highest pH value (6.83+ 0.05) was determined in Good Day sample.
The low pH in the Nestle sample may be due to acid rain and low soil pH in the exporting countries. Minimum amount
of ash (2.38+ 0.05%), moisture (1.41+ 0.05%), lead (0.026+ 0.000 mg / kg) and arsenic (0.013+ 0.000) mg / kg) was
observed in Torabika sample. Lead level was similar in Good Day and Torabika samples. The highest amount of caffeine
(0.23 +0.05 wt %) was obtained in Good day sample. Ochratoxin A was not detected in all samples. The lowest amount
of total sugar (42.75+ 0.05 g /100 g) was observed in Nestle sample. Therefore, it is the most suitable sample for diabetic
patients. Torabika sample is recommended as the best sample due to the low amount of lead, arsenic, ash and fat, as well
as low moisture content. With increasing moisture and sugar, the possibility of liquid steps forming between particles
increases and this causes the degree of cohesion and agglomeration of the powder and the marketability of the powder
disappears. Increased mineral consumption causes disease due to inhibition of the mechanism of control of absorption in
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the small intestine and accumulation in the body. Therefore, as the amount of total ash in coffee increases, its adverse
effects on the body intensify. Torabika is the most suitable sample for people with cardiovascular disease due to the lower
fat content.
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Fig. 1. PH results in Eagle Lux, Good day, Nestle and Torabika instant coffee powder samples
Different lowercase letters have a significant difference at the 5% level.
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Fig. 2. Moisture results in Eagle Lux, Good day, Nestle and Torabika instant coffee powder samples
Different lowercase letters have a significant difference at the 5% level.
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Fig. 3. Total sugar results in Eagle Lux, Good day, Nestle and Torabika instant coffee powder samples
Different lowercase letters have a significant difference at the 5% level.

AN baiges (ol pw (F JS5) A oanlie Torabika
Ll 5l laaiges alS.(p<+/+0) 21> 359 yiuS B jlade 3 (g5 me
FauS B 5 YIIYY oleds ol (Lo 5kl 3oy uSE jlade

S5
Qgei )0 (p)5 Mo 0 p)S VY £/V0) Sk s o i
Dges ) (p)5 Mo p)5 VIYA £4/V+) Jlade oy yieS o Nestle



A4

e 3 polic 9 A (oS gil)ST (SO dumlio g (w2 | o3l g ol sl

(Y+A) Vittayaporn o Wirunthanakrit .(Belitz et al., 2009)
ogad sla 4l 3l ool Cawndds ()68 (sl orB D90 )3 yiuSL i
iy A a2 V0 5 Ve o iaSgdle b oodd dgunS) oye pb
Wirunthanakrit, 2018) 55,8 )38 Y/& £ +/+ Vg VIVAE +/+)
ol iylF pols imgh o aelie a5 (and Vittayaporn

Cw!

w
un

w
o

~
w
by

(ath g/100g)

(o5 2a 53 29 Siusla

[

o
wn

=]

good day

nestle

F29l ) OV 9 ) T g el (W) 5 Ve 25 Y
Slge Cbypas Lili3l (ISIRI, 2012, 11137) cusl 00 L3)li5
9 SeS 039y 3 o S wulSe oS5l S 4 (Sane
i 4258 alnle 250 ol Jon case N 2o
&9y 2 0 wsllash Al al i eged )3 dg2ge S S
sl s (Vauzour et al., 2010) 555 o Lhis o
Canl 0dd (0)]55 ao)d B UY Jlude 4y oye g Lwgyy pls 0008

d C
|
lL T
tora bika eagle lux
s
(treatment)

&9 o908 4399 Torabika ¢ Nestle Good day Eagle Lux slraiges ;3 punS gl -€ JSW5

Fig. 4. Ash results in Eagle Lux, Good day, Nestle and Torabika instant coffee powder samples
Different lowercase letters have a significant difference at the 5% level.
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