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ABSTRACT

Caffeine is the most commonly used psychoactiveriabin beverages and foodstuffs in the world.f€af can be
included as a medicine in the formulations of vasidoodstuffs such as chewing gums; however, titsr iaste
poses a problem for manufacturers of food produntshis research, we have dealt with the releaseaéfeine from
chewing gums during the chewing process and withréuluction of the bitteness of caffeine by usitgaets of
ziziphora. Moreover, we have carried out the sepswaluation of ziziphora as a flavoring substanmcehewing
gums. Finally, we have compared the degrees obxidtint activity of ziziphora using the two solgentethanol
(80% v/v) and ethanol (80% v/v). The results oldjnindicated that by raising the caffeine contehthewing
gums more of it is released from them, and that mbthe caffeine in chewing gums is released dutiire first 5 to
15 min of their chewing. The results also shovied the use of ziziphora decreases the bitternésafteine, and
that the antioxidant activity of ziziphora in thetimanol solvent is greater than that in the ethasaVent.
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INTRODUCTION

Caffeine is an edible chemical substance foundanious plants such as coffee, cocoa, cola andttisaan alkaloid
of the methylxanthine family with characteristiésigar to those of theophylline and theobromineréPcaffeine is a
bitter white powder formed from the combinationcafbon, hydrogen, nitrogen, and oxygen. Caffeirgse used
in formulations containing little amounts of swe®es or no sugar. Strong sweeteners reduce thernggs of
caffeine. Compounds such as gluconates, sodiunttzgep or other sodium salts combine with caffeind lower
high levels of caffeine bitterness, and thus raisstomer satisfaction. Caffeine imparts a bittavdr and this
creates a problem for manufacturers wishing to edphe range of products that contain caffeine. Miost potent
materials in reducing the bitterness imparted bfeage are 71% zinc lactate, 49% fat — free milkg 81% sodium
gluconate; while 32% chocolate and 17% coffee m®eethe bitter flavor of caffeine. Zin lactate fig tmost
effective agent for lowering the bitter flavor dcfteine (23).

Ziziphora, with the scientic name @iziphora tenuioy is an annual, herbaceous, flocculent, slendet eaect plant
with a height of 10 to 30 Cm. Its leaves are sm@bposite, more or less lanceolate, and withoublest the
flowers are small and complete and red, pink opleum color (2). Ziziphora is an aromatic plantdaie most
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important constituents of its essential oils inélysulegone, limonene, and cineol (18). Its medicpraperties
include a cure for gastrointestinal disorders sagkiarrhea and gripes (8). Moreover, ziziphoraami®xidant (22)
and antibacterial activities; it is also used asndstinal antiseptic, an expectorant, and an-antld medicine (14).
Studies have also been carried out concerning ttheulating effects of ziziphora essential oils dre timmune
system (3). Among the main active chemicals in pésit is a substance by the name of pulegone weéthknown

analgesic and anti - inflammatory effects (5). Balee is used to treat fever and dysmenorrhea ampietserve
stomach tonus (8).There are some reports suggestingnalgesic effects of the plants of the mimifa result

from the presence of compounds such as carvatawhrfoids , and steroids (25). Ziziphora extraoisdr blood

pressure but do not substantially influence heattlhee essential oils present in ziziphora aretifelaubstances
with curative effects as expectorant and carmieathedicines , and as tonics for the stomach.cbinstituents of
the essential oils in ziziphora have anti — tunaivities and reduce the growth of some malignantdrs by up to
36.6% and that of some cancerous glands by up ® %7(1). These constituent essential oils are ameg of
mixtures of volatile chemical compounds and inclte€igenes, sesquiterpenes, their oxygenated degasatand
other substances (20). Pulegone is the main coestibf the essential oils in some of the plantthefmint family

such as ziziphora, it has antibacterial and angdliproperties (especially on the different strashssalmonella),
and is able to prevent the growth of Candida afisand Salmonella typhimurium (its effect on Caaditbicans is
twice that of nystatin) (19).

MATERIALS AND METHODS

The chewing gum base, which was made in Turkey, otdagined from the Minoo Compay, and caffeine, gokb
xylitol, mannitol, glycerine, and lecithin from tt&gma Company. The essential oils of ziziphoraewsught from
the Exsir Gol- e Sorkh (Rose Elexir) Company in pin@vince of Khorassan Razavi (the city of Mashh&diffeine
was added at the three levels of 0.2, 0, 3, addgd to the base formulations of the chewing gums.

A. The method of chewing gum preparation

To prepare the chewing gums, the gum base waspfaised in the laboratory mixer and kneaded forig at 45
°Cto obtain a sticky soft paste. The mixture of swaets, caffeine (at the three levels of 0.2, 0n8, @4 gr), the
emulsifier, and the ziziphora extracts were theadgally added. After mixing, kneading, and flattenthe chewing
gum paste, it was molded to take the shape of stimalllar pieces. After the chewing gum samplesewsepared,
they were packaged in plastic bags, randomly coaled tested (8, 19, 20).

B. Measuring residual caffeine in chewing gum

A UV - vis (Milton Roy D, made in Korea) spectropbmeter was used at the wavelength of 273 nm tcsunea
the remaining part of different concentrations affeine, which had been added to the chewing gunpkss, after
the chewing gums were chewed for different timequks (11).

C. Comparison of the antioxidant activities of che&ing gums with ziziphora flavoring in the solventsethanol
and methanol

1. Preparation of the extracts

In this research , the solvents ethanol (80%V/\f) arethanol (80% V/V) were used to compare the aittamt
activities of chewing gums to which ziziphora flavg essential oils had been added. To the chewings
prepared were added the three different levels.2$,00.50, and 0.75 ml of the essential oils ofphiara as
flavoring. The chewing gums were then frozen andgered. Ethanol and methanol (80%V/V) were empdotge
prepare extracts of ziziphora. 50 ml of each sdlweare added to five grams of the powder and tlseiltant
mixture was mixed for two hours at the ambient terafure using a magnetic mixer. The solid part tie
removed by using ordinary filter paper and the aotton process was repeated as before using fodgbns. The
extracts obtained from these two steps were cordbim®ncentrated at 40 by using a rotary evaporator (Model
Laorata 4000 , made by the Heidolph Company) ,vaeck finally dried at the ambient temperature rliterials
used in this research were of a high degree ofyparid they were obtained from the Merck Compah¥, (5)

2. The extent of capturing DPPH free radicals

To measure the extent of the capture of DDPH feslicals, 0.5 gr of the powders obtained from eackhe
solvents was dissolved in 50 ml of the respectolgent. .5 ml of the methanol solution of DDPH (1) was
added to 3.5 ml of the extract and the mixture wigerously shaken. The test tubes were placedardtrk for 30
min. The degree of absorption at the wavelengthlaf nm was then read. It must be mentioned th#tdrcontrol
sample the extract was replaced with 3.5 ml of aneth Finally, the percentage of the capture of DifPH free
radicals was calculated using the following formula

The percentage of captured free radicalsAz £ fTS] x 100
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In the above relationA. and A, are the control and the sample absorptions , respectively. (24)

3. Sensory evaluation

The sensory features of the chewing gum sampletydimg the reduction in the bitterness of caffelme the
extracts of ziziphora, the aroma, and the smedl, the stability of ziziphora essential oils in tfeewing gums were
investigated. Eleven trained evaluators were asftexkpress their views on the chewing gum samflasy gave
scores to the degree of bitterness ( 1 = veryrhits= bitter , 3= average , 4= good , 5= very gdodo the aroma
and smell (1= very little , 2= little , 3= averagé= good , 5 = very good ) , and to the stabdityiziphora essential
oils (1 = very little , 2 = little , 3 = averagé ,= good , 5 = very good ). In this method, thessepn tests mentioned
were analyzed using the completely randomizedssidi design, while taking the scores given by ekialuators
into consideration. Duncan’s multiple range test e software Minitab 16 were employed to compheemeans.
(13)

RESULTS AND DISCUSSION

A. Residual caffeine in the chewing gums

Results show that at different times after thet sththe chewing process, there are significaffetinces between
the residual caffeine contents of the chewing gtonshich different levels of caffeine are addednih after the
start of the chewing process, there are no stibti significant differences between the residoahtents of
caffeine in the chewing gums to which 0.3 gr offeigihe is added and those to which 0.2 or 0.4 graffeine is
added. However, the differences between the chewings to which 0.2 or 0.4 gr of caffeine is added a
statistically significant. (figl) The reason foidHifference is that with an increase in the dofseaffeiene added to
the chewing gums the residual caffeine in thesesyulacreases.The more caffeine is added to theimpeums ,
the more caffeine is released. There is a stalbtisignificant difference at 15 min after therstaf the chewing
process, too. With an increase in the length oétohchewing the gums, the residual caffeine cdatefithe gums
decrease, and most of the added caffeine is releddter 15 min of chewing the gums, statisticadignificant
differences are not observed between the treatmenighich 0.2 or 0.3 gr of caffeine is added; noe #here
statistically significant differences between chegvgums to which 0.4 gr of caffeine is added amy #hre chewed
for 15 or 25 min. No statistically significant défiences are observed between the treatments th @fcor 0.3 gr
of caffeine is added after 25 min of their chewihgt the differences between the other treatmemtstatistically
significant. The reason for this is that with anrgase in the level of caffeine added to the chgwiiim (and with
an increase in the length of time the gums are elgwthe residul contents of caffeine in the chewgjums
decrease, and most of the added caffeine is releBsesenhek et al. (1993) concluded that when dheentrations
of saccrose and sodium bicarbonate in chewing gmerease, caffeine is released more rapidly from fitst
moments of chewing the gums. They also found thebhardness of chewing gums decreases with areseia the
length of time they are chewed; hence, more ofcthestituents of the gums are released after 5 shewing
(16). Ochoa et al. (2008) showed that more caffemeleased from the chewing gums after 10 to 8D ahtheir
chewing (6).
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Figl: Change of Residual caffeine in the chewingugns
B. Capturing DPPH free radicals
Results showed that with an increase in the levElsssential oils of used ziziphora as flavoringe antioxidant

activities of these substances increase. Moredber,level of activities of the antioxidants presémtextracts
obtained by using the solvent methanol 80%, wa$édri than prepared extracts by employing the sol86fb
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ethanol.(Fig2) Kalithraka et astudied the effects of different solvents in extirag various substances from gre

seeds. They found that acetone and methanol eat the largest amounts of procyanidins and catec

respectively (21These substances are among the most importaokigiaints and are capable of reducing gr

seeds; and, therefore, systems containing the rasheeetone and methanol have been al perform better in the
extraction of these substances. Systems contagxegpne perform better in qualitative extractiomilevthose

containing methanol do a little better in quanivtatextraction. Optimization of the structure ahe type of the

solvent can play an important role in improving théragtion of antioxidant compounds 1,22).
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Fig2: Capturing DPPH free radicals

C. Sensory Evaluation

Results show , there are statistically significaiffierences between the treatments vrespect to the reduction in
the degree of bitterness of caffeine in chewing ginought about by the use of ziziphora extraatscAewing gun
formulations each weighing 25 gr and containing @r.2f caffeine was added 0.25, 0.5, or 0.7L extracts of
ziziphora, respectively. Results obtained show that degree of the bitterness of caffeine declineenvmore
extracts of ziziphora are added to chewing gumdadt, physicc— chemical reactions can strengthen the flavc
chewing gums or even createwn flavors in them. These events occur in a sinagjeeous based solution: we
attracting bonds such as hydrogen or hydrophohbikithg affinity for water) ones result in structucaanges. Th
chemical compounds present on a food matrix wfluencethe perception of flavor (21). Lipids such as fatsl
fatty acids bring about a reduction in the bittash¢of caffeine) (17). When different compounds miged, the
flavors of one or more of them change,25). For example, when sugar is added toee, the both sweetness of
the sweeteners and the bitterness of caffeinergec
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Fig 3: Reduction of the bitterness of caffeindby adding extracts of ziziphore
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D. The aroma of the essential oils of ziziphora

Different amounts (0.07, 0.15, and 0.27 ml) of flagoring essential oils in ziziphora were addeahewing gums.
Figure 3 shows that there are statistically sigaiit differencs between these treatments: the arsreahanced
when more ziziphors essential oils are added tavicltitegums. The reason for this is that when morgphbra
essential oils are added to chewing gums therebeilihore compounds imparting flavor and, hencesthell of the
chewing gums will be intensified. (7,13)
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Fig 4: Study of the aroma of ziziphora essential ti against their concentrations

E. The stability of the essential oils of zizphorauring 30 min of chewing gums

Result of the stability of the essential oils ofighora during 30 min of chewing gum indicateattthere are
statistically significant differences among theatreents with respect to the stability of the egaénils present in
zizphora.(fig5) Results obtained by the panelisigeeal that the stability of ziziphora essentiat dilcreases when
more of them are added to chewing gums.
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Fig 5: stability of essential oils of ziziphora

CONCLUSION

A. Since caffeine has medicinal properties, it barused as a medicine in the formulations of chgwimms. The
higher concentration of caffeine in chewing gumghs greater the bitterness of the chewing guntisoei(and the
more of the caffeine will be released as compari lmwer concentrations of caffeine in chewing gm

B. More caffeine is released from the chewing gaifter five to fifteen minutes of chewing them.

C. As caffeine increases the bitterness of chewvgus, the use of ziziphora extracts will lower thegree of
bitterness; and when more of these extracts a ttss bitterness will decline further.

D. It was shown that using greater amounts of @i@ral essential oils of ziziphors as flavoringclrewing gums
would increase the aroma and stability of the ftang

E. When methanol is used as the solvent, the dd#ox ctivities are greater than when ethanol ipleged as the
solvent. The extent of the antioxidant activitissreases when more of the essential oils are nsgteiving gums.

311
Pelagia Research Library



Mohammad Mehdi Neamatshabhiet al Euro. J. Exp. Bio., 2013, 3(5):307-312

Table 1: Chewing gum formulations

Raw materials | Percentage by weight
Gum base 25-30
Sweetener 54 — 68
Lecithin 0.5
Glycerine 0.5
Flavoring 1
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