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ABSTRACT

Probiotics are live microorganisms and if they are applied adequately can have useful effect on the health of host.
One of the advantages of fruits as the basic medium to produce probiotic drinks is the lack of consumption
limitation by specific people due to the lack of lactose and cholesterol, enriched with nutrients. The present study
evaluates fermented functional drink production based on the mixture of pineapple, apple and mangifera by
Lactobacillus caseiPTCC 1608. Factors such as reducing sugars at times after fermentation and acidity, survival of
probiotic bacteria after fermentation during 28 days at temperature 4°C are evaluated. To produce probictic
fermented drink based on the mixture of pineapple, apple and mangifera, microbe suspension with initial
concentration 10, 10’cfu/ml is provided and is inoculated to concentrate mixture of juice with concentration of 20,
30, 40% of juice and fermentation processis performed for 72 hours at temperature 37°C. The data analysisis done
by multi-range Duncan test in fully randomized design consisting of 6 treatments with 3 control treatments with
three replications. During fermentation in all treatments, the population of probiotic bacteria was increased due to
using sugar and nutrients in juice, acidity is increased and reducing sugar is reduced. Based on the results, F,T,
treatment with concentration of 30% of juice (including 15% pineapple juice, 7.5% apple juice and 7.5% mangifera
juice and density 10°cfu/ml is the best treatment and it has the highest bacteria after 28 days.The results of study
show that mixture of pineapple, apple and mangifera juice is a good medium for the growth of lactic acid bacteria
and functional drink production.
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INTRODUCTION

The increasing consumption of useful food produstshout pathogens or toxics or different types

microorganisms changing chemical compound can a&ser@ariety of food products. On the other harténtibn of
users to food diets have useful and preventivectffen chronic diseases and this increases therepdf using
natural foods and functional foods by people [5].

Probiotics is one of the most famous functionadpiais with great importance in this regard [12].

Current industrial probiotic foods are basicallyirdgroducts, which may represent inconveniences wutheir
lactose and cholesterol content of these produnttgtds has led into the consumption limitationdoyne people. In
recent years, the demand of consumers for non-gaihiotic foods is increased. Useful effects afitfrand
vegetable are improved with a biological procesdaatic fermentation. In addition, some fruits avepetables
consist of probiotics stimulating specific probgrowth [3], [9].
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In this study apple is used as it is full of nutie as vitamin, pectin, fiber and antioxidant ane do its great
therapy features [19] ,Krchegani&Mokhtari,2012).

In addition to apple, tropical fruits as pineappled mangifera are applied. Mangifera has high cunaton of
sugar, antioxidants and enriched with vitamin Adagith good organoleptic properties [7].

Pineapple is a good source of vitamin A, C, B, @roand ash and it is also an antioxidant [13].

This study aimed to produce probiotic ferment bagerbased on mixture of pineapple, apple and menagdnd
determining optimal keeping time of product by ddesng concentration of fruits juice, inoculatisatio and
density of probiotic bacteria and evaluation ofugdg sugar after fermentation and evaluation dafligcand
survival of probiotic bacteria after fermentatiamdaduring 28 days being kept at temperature 4 °C.

EXPERIMENTAL SECTION

Materials
The applied material in probiotic beverage productprocess is concentrate of pineapple, apple rfexagjuice
from Alifardcompany (Sanich),Ll'actobacillus casei 1608” from scientific and industrial research avigation in
Iran. mixture of pineapple, apple and mangiferaprisvided as ratios 20, 30, 40% and reaches volld@ec by
distilled water and then the specimen are kepiviater bath for pasteurization and temperature 8@ Ged for
5min [20].

Table 1- Introduction of tested treatments

Bacterial | mangifera juice| Apple juice | Pineapple juicel Fruit juice
density concentration | concentration| concentration | concentration| Treatments
(Cfu/ml) (%) () (%) (%)
10° 5 5 10 20 FiTy
1¢° 7/5 7/5 15 30 FTy
10° 10 10 20 40 FsT,
10 5 5 10 20 FiT,
10’ 7/5 7/5 15 30 F.T,
10’ 10 10 20 40 FsT,
- 5 5 10 20 C,
7/5 7/5 15 30 C,
10 10 20 40 Cs

Preparation of strain for inoculation

Activation of Lactobacillus casei 1608 is performed at liquid culture medium MRS aachperature 37 ° C for 24
hours [8].

Then, from liquid MRS media with microorganism dmaleen well with shaker, microbial suspension istaky
sterile needle and is cultured on solid mediumwafase and it is put inside jar and anaerobic devwscused and
then is kept in incubator 37 ° C for 48 hours. Thée bacteria being grown in solid medium are usetkext stages
of study [20].

Microorganismsinoculation
The microbial inoculation was conducted by the Mtdfad method [1]. which was used to determine theunt of
bacteria at the two levels of 1.5X¢fw/ml and 1.5x18cfu/mi.

I noculation of microor ganismsto specimen

10 cc of MRS broth was transferred to a steriledalby a sterile pipette in a laminar hood underilst conditions
and centrifuged at a speed of 4000 for 10 minukeen the supernatant fluid was separated and somerd of
sterilized distilled water was poured into the saghit by sterile pipette and was mixed well withkgraand it was
centrifuged again with the above conditions. Thiswepeated twice to wash the bacteria complesgly [

Then some amount of sterilized distilled water wemured into the falcon containing sediment to wésh

remaining medium. The spectrophotometer was adjusted.5 McFarland, in fact the turbidity was eqtml0.5
McFarland. Then, a little amount of created tutyidiabout 3cc) was transferred separately to sigecill of
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spectrophotometer and after putting cell in optisaption at wavelength 623nm (as applied for b&gjtevas
measured and recorded for bacteria species. @fecteurbidities equal to 1/5x%Bu/mlof bacteria strain, 1cc is
taken by sterile pipette and is added to the tuite 9cc sterile distilled water to achieve dilutidgfix10cfu/ml and
microbial dilution1/5x 18cfu/mlis achieved similarly [15].

fermentation
The specimen flasks were transferred into incubeat®@7°C for 72 h for fermentation. After fermeidat the flasks
were stored at 4°C for 4 weeks [16].

Tests

1- Lactic acid bacteria counting

For counting live microbial cells, serial diluti@and pour plate methods are used in accordance @o(Sfndard
plate counts) . Ringer solution was prepared flutidin. 9cc of mentioned ringer was transferred itatbe and then
it was sterilized in autoclave121°Cfor 15min. Afigwoling solutions, 1cc of specimen with microorigam was
added to ringer solution and was mixed by shakél: Wee dilution is 10". This trend was continued to dilution 10
8 The final dilutions were used to count the numbemicroorganisms. Of selected dilutions, 1mL dtrbial
suspension was transferred into sterile plate &edles solid culture medium MRS was added adequatkiter
closing cultural media, plates were transferred jar and anaerobic system was used. Then, plates kept in
incubator at temperature €7for 72h. The numbers of grown colonies were catiatiéer 72 hours. The number of
colonies as in equation (1) was multiplied by ddaotinverse and final value was defined as numlb@otonies in
each milliliter ¢fu/ml) [14].

Equation (1): Number of colonies per mifu/ml) =Number of coloniesx inverse of dilution factor

2- Measurement of reducing sugars
According to the mentioned method in national stadaf Iran, NO. 2685, Equation (2) is calculated.
M=Equation (2)

M=the amount of reducing sugars (sugar before Hysiig) gram percent mL
F=Fehling's Factor
V=Consumption volume of neutralized solution (a)

3- Measurement of acidity in termsof lactic acid
The method of titration with 0.1 N, NaOH to creatstable pale pink color was applied to measurddttec acid
content. It is noteworthy that 1 ml of 0.1 N NaGtkiqual to 0.009008 g of lactic acid [4].

Statistical analysis

To investigate the results of present study inclgd treatments with 3 control treatments with @ications, fully
random design by factory method is used. The datmalyzed by SPSS 22 software. The comparisoneahmis
compared by multi-range Duncan test at level 9580pl6t the c harts, Excel software is used.

RESULTSAND DISCUSSION

The changes of reducing sugar s during fermentation

As shown in Chart (1), general changes of redusimgar of beverage before and after 72 hours ofeetation at
temperature 3T showed that the trend of changes of reducing suyaning the storage time for all treatments were
equal. As shown, beverage reducing sugar had gigntfreduction after 72 hours fermentation intrgatments (R
0.05).
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Chart 1: The general changes of reducing sugar of bever age before and after 72 hour s fermentation at temperature 37°C

As shown in the results, it was shown that bactgravth led into reduction of reducing sugar durfagnentation
and the main reason is regarding the consumpti@ugédr and production of organic acid.

The results of this study are consistent with Kuetal[7] applying grape, mangifera, melon as a good tsatesto
produce probiotic beverage actobacillus casel. The results showed that the amount of reducirgasuwas
reduced during fermentation and this sugar redootias due to usingactobacillus casei of reducing sugars to
produce organic acids. The results of this studycansistent with the study of Yahyaei[15] and Maouet al[20].
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Chart 2-General changes of acidity of beverage befor e fermentation and after 72h of fermentation at temperature 37°C and during four
weeks of storage at temperature 4°C

Acidity changes during fer mentation and storage

As shown in Chart (2), general changes of acidityaverage before fermentation and after 72h ohéstation are
at temperature 3€ and during storage at temperatu?€.4l'he results show that acidity changes duringasf@time
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are equal for all treatments. As shown, acidithe¥erages during storage is increased significamtiyl treatments
(P<0.05).

As shown in the results, bacteria growth led imcréase acidity during fermentation and storage. mhain reason
is regarding the consumption of sugars and orgaciit.

The results of this study are consistent with #suilts of Costat al[2] for the use of sonicated pineapple juice as
substrate for producing a probiotic beverage agtobacillus casei. The results of study showed that during storage,
acidity was increased and this acidity increase dvesto usind.actobacillus casei from reducing sugars to produce
organic acids. The results of study are consistéthtthe results of [18], [16], [7], [15].

The changes of probiotic bacteria growth during fermentation and storage

As shown in chart 3, the results show that bacigmavth trend ofLactobacillus casei after 72h of fermentation is
increased at temperature°@7and during four weeks of storage at temperatife Mactobacillus casei bacteria
growth was reduced significantly over time<(@.05).
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Linear chart 3- General changes of Lactobacillus casei bacteria growth in beverage after 72h fermentation at temperature 37°C and
during four weeks of storage at temper ature 4°C

As shown in the results, it was shown that probibticteria were increased during fermentation anthg four
weeks of storage at temperaturg€,dprobiotic bacteria were reduced. The maximum isahvwof bacteria in the
recommended range from food and drug organizat@mmmost of treatments during 4 weeks of storageeviieree
weeks and only fitreatments with 30% of fruit juice concentrationcfuding 15% pineapple juice, 7.5% apple
juice, 7.5% mangifera juice) and bacteria densi®jcfl/ml and BT, with 30% of fruit juice concentration
(Including 15% pineapple juice, 7.5% apple juicés% mangifera juice) and bacteria densitych@ml to four
weeks of storage and supported the results of oéatahyaei[15] During 28 days of storage, proludiacteria were
reduced over time.

The results of study are consistent with the figdinf Dogahet al[3] and the number of live cells of probiotic
bacteria in pineapple, apple and mangifera juicetung during storage at temperatuf€ 4vas reduced after two
weeks and it is due to acidity conditions of begera

The results of study are consistent with the figdiof Nagasivdet al [10] andLactobacillus casei in the mixture

of watermelon and tomato juice incubated at tentpega3?C, had better survival during storage at temperature
4°C.
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CONCLUSION

In this study, total acidity factors in terms ofttia acid, reducing sugars and survival of prokidiacteria in
probiotic fermentation beverage of concentrate anxbf pineapple, apple and mangifera juice irosai0, 30, 40%
and Lactobacillus casei in two levels 18, 10'cfu/ml. Based on the results, optimal temperature of éatation and
bacteria growth with high viability is 3 for 72 hours. During fermentation of probiotic t&ta due to sugar and
nutrient consumption in fruit juice was increasBe&ducing sugars was reduced and acidity was inededge to
reducing sugars by microorganisms. The maximumigairef bacteria in the recommended range of food @rug
organization for most of treatments during 4 weekstorage was three weeks and onfy;Featments with 30% of
fruit juice concentration (including 15% pineapglece, 7.5% apple juice, 7.5% mangifera juice) dratteria
density 16cfu/ml and BT, with 30% of fruit juice concentration (Including pineapple juice, 7.5% apple juice,
7.5% mangifera juice) and bacteria densitychim to four weeks of storage . Totally, the resultstoidy showed
that pineapple, apple and mangifera juice mixtuess \& good medium for the growth of lactic acid eaatand
functional beverage production.
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