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ABSTRACT

The objective of this study wasto investigate the effect of different doses
of ginger on the growth of Lactobacillus casei and Lactobacillus
paracasei (separated from Iranian dairy products) in milk produced at
one step. The product was then examined in terms of pH, acidity and
microbe counting during incubator setting period. In the milk samples
with Lactobacillus casei, the control sample reached acidity level more
quickly and inthe milk sampleswith Lactobacillus paracasei, the sample
containing %1 ginger reached acidity level earlier than other samples. In
the milk samples with either Lactobacillus casei or Lactobacillus
paracasei, it was observed that during refrigeration the control sample
had the most duration. The bioability of probiotic bacteriawas measured
by direct counting method. Duration of the product permanence was
determined within 21 days. Upon examination of theresults, it wasrevea ed
that the increased concentration of ginger had a positive effect on the
growth of the probiotic bacteria, Lactobacillus casei and Lactobacillus
paracasei inprobioticmilk. © 2014 Trade Sciencelnc. - INDIA

INTRODUCTION be consumed at |evels higher than 100 gday to have

positives effects on healthi*¥, Probiotic-containing

Probiotics are “Living micro-organisms, which
Uponingestionin certain numbersexert hed th benefits
beyond inherent basic nutrition™?. Foods containing
such bacteriafdl within the““functiond Foods” category
and these are described as “foods claimed to have a
positive effect on health”*3, Functional foods should
contain at least 10°cfug? probiotic bacteriaand should

products havebecome primary choisefor the consumer
because of their hedth atributes. Therefore, themarket
for such productshasrapidly grown*¥, Many different
srainsand speciesof lactobacilli and bifidobacteriahave
been used commercially asprobiotcs. Itiswell known
that the probiotic bacteriahave hed th-promoting effects
and antagonistic activity against food-borne disease
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agentg*2,

Recently, thedesign and production of plant-based
probiotic products havereceived much atention chiefly
duetother natural hedth benefits(protein, fiber, vitamin
and salts) and also because of the variety in their
production. Therefore, it seems that the issue of
producing probiotic foodswith gppropriatequaitieswill
beamajor research topicfor progpective researchers?.

Although, inthe past decades, thesynthetic chemicd
drugsthat make use of separation mechanismshave
been muchin demand, their corresponding side effects
are being gradually observed so much so that their
irregular andimproper consumption hasturned out to
beacritical issue.

Onthe contrary, the benefits of medicinal plants
andtheir little or zero side effects have madethem a
proper substitute, highly appreciated by physiciansand
patients. Iran possessesavery rich source of such plants
and herbsintheworldintermsof variety and amount.
On the contrary, the benefits of medicinal plantsand
their little or zero s de effectshave made them aproper
subgtitute, highly appreciated by physiciansand patients.
Iran possesses avery rich source of such plants and
herbsintheworldintermsof variety and amount. The
essenceplantsplay acriticd roleinhumanlife, and have
been used for long by Iranians. Ginger iswidely used
around theworldinfoodsas aspice. For centuries, it
hasbeen animportant ingredient in Chinese, Ayurvedic
and Tibb-Vnani herba medicinesfor thetreatment of
catarrh, rheumatism, nervous diseases, gingivitis,
toothache, asthma, stroke, consti pation and diabetesd.

Currently, thereisarenewed interest in ginger, and
severd scientificinvestigationsaimed at i solation and
identification of activecongtituentsof ginger, scientific
verification of itsconstituents, and verification of the
basisof theuse of ginger in someof several diseases
and conditiong?.

Theaim of the present study wasto evaluatethe
effect of ginger on the growth of Lactobacilluscasei
and Lactobacillusparacasai in probiotic milk.

MATERIALSAND METHODS

Materials
Materialsincluded dried ginger powder, Low fat

sterilized milk from supermarket (%1/5fat), lyophilize
Lactobacillus casei (isolated from Iranian dairy
products), lyophilize Lactobacillusparacase (isolated
from Iranian dairy products) and MRS Agar (Merk
Company, Germany).

Effect of ginger on the production of probiotic
Lactobacillus casei milk asfirst passage:

Inorder to producethemilk containing theprobiotic
bacterium Lactobacillus casel, Four containers each
containing 250 cc of low-fat sterilized milk (%1.5fat)
were considered asour four groups. 0.1 gram starter
(Lactobacillus casei) was added directly to al the
containers, followed by adding ginger powder O (the
control sample), 1, 2 and %3 to al the containers,
respectively andfindly they were placed in anincubator
at 38°C. Theacidity test was performed approximately
every 2 hoursuntil reaching 84-87 °Dornic.

Effect of ginger on the production of probiotic
Lactobacillus paracasei milk at the second
passage:

To produce Lactobacillus paracasel milk, four
containerseach containing 1 liter of low-fat sterilized
milk (%1.5 fat) were considered as our four groups.
0.2 gram starter (Lactobacillus paracasel) was added
directly tod the containers, followed by adding ginger
powder O (the control sample), 1, 2and %3toal the
containers, respectively and findly they wereplacedin
anincubator at 38 °C. Theacidity test was performed
gpproximately every 2 hoursuntil reaching 89°Dornic.
After reaching Lactobacillus casei and Lactobacillus
paracasel milk samples to 84-87 °Dornic and 89
°Dornic respectively, they were taken out of the
incubator and mixed together and thentransferredto a
refrigerator and stored at 2 °C produced probiotic milk
was evaluated once every 7 days by counting the
microbesusingdirect counting method.

RESULTS

TABLE 1 showsthepH levd intheginger L. casal
milk duringincubation and TABLE 2 showstheacidity
level intheginger L. casal milk during the sametime.
TABLE 3showsthepH levd intheginger L. paracasa
milk during incubation, TABLE 4 showstheacidity
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degree in the ginger L. paracasei milk during

incubation, TABLE 5showsthePH leve intheginger

TABLE 1: ThepH level intheginger L. casel milk duringincubation

Ginger Milk 00:00 03:30 05:00 06:00 08:30 11:00 12:00 15:30 16:30
(%) (h) (h) (h) (h) (h) (h) (h) (h) (h)
0 5/06 4/99 4/93 4/83 4/66
1 ! 5/62 5/54 5/44 5/27 5/14 5/03 4/9 4/93
2 i 5/27 5/42 5/31 5/31 5/23 5/12 4/97 4/99
3 i 5/79 5/71 5/73 5/64 5/70 5/67 5/60 5/58
TABLE 2: Theacidity level intheginger L. casei milk duringincubation
Ginger Milk 00:00 03:30 05:00 06:00 08:30 11:00 12:00 15:30 16:30
(%) (h) (h) (h) (h) (h) (h) (h) (h) (h)
0 ! 71 64 64 68 94
1 i 54 58 62 70 81 70 80 89
2 i 68 56 63 64 66 79 79 92
3 ! 52 68 69 50 56 57 68 70
TABLE 3: ThepH level intheginger L. paracasei milk duringincubation
Ginger Milk 00:00 03:30 05:00 06:00 08:30 11:00 12:00 15:30 16:30
(%) (h) (h) (h) (h) (h) (h) (h) (h) (h)
0 i 6/43 6/04 5/65 5/14 4/91 4/87 a/77 4174
1 i 5/44 5/16 5/15 4/94 4/87 4/81 4174
2 ! 5/82 5/93 5/88 5/63 5/41 5/24 5/02 4/94
3 ! 5/81 5/74 5/73 5/40 5/21 5/08 4/93 4/85
TABLE 4: Theacidity level in ginger L. paracasei milk duringincubation
Ginger Milk 00:00 03:30 05:00 06:00 08:30 11:00 12:00 15:30 16:30
(%) (h) (h) (h) (h) (h) (h) (h) (h) (h)
0 ! 39 50 50 60 79 61 87 89
1 ! 85 75 75 76 8l 75 90
2 ! 54 64 43 52 69 69 84 88
3 ! 43 77 58 59 78 78 87 94

TABLE 5: ThePH leve intheginger L. casal and L.paracasei
(together) milk within 21-day storagein therefrigerator

PH Leve
Ginger Milk (%) 7 day 14 day 21 day
0 5/55 5/4 5147
1 5/54 5/50 5/37
2 5/35 5/33 5/29
3 5/63 5/41 5/41

TABLE 7: Growth of microbesin theginger L. casei and
L.paracasei (together) milk

Ginger Milk (%) 10 cfulgr

0 8/75x 10"

1 13/75% 10"

2 10x 10

3 13/75% 10"
ﬂbgecétzofog C—

TABLE 6: Theacidity level base on Dornic degreein the
ginger L. casei and L.paracasei (together) milk within 21-
day storagein therefrigerator

Acidity Level in Dornic degree

Ginger Milk (%) 7 day 14 day 21 day
0 66 83 80
1 70 76 89
2 97 86 96
3 80 81 109

L. casel and L.paracasel milk within 21-day storage
intherefrigerator, TABLE 6 showsthe acidity level
base on Dornic degree in the ginger L. casel and
L.paracasei milk within 21-day storage in the
refrigerator and TABLE 7 showsthe growth rate of
microbesintheginger L. casel and L. paracasal milk.

Hn Tudian Jounual



BTAIJ, 9(1) 2014

Mohammad Hossein Marhamatizadeh et. al. 17

DISCUSSION

Probiotic culturesaredescribed aslive microbial
feed supplements that improve intestinal microbial
balance and areintended for maintenance of hedlth or
prevention, rather than curing of disease. Thedemand
for probioticfoodsisincreasing in Europe, Japan and
theU.S. reflecting the hel ghtened awvarenessamong the
public of therel ationship between diet and hedlth.

Traditiondly, themost popular food ddlivery sysems
for these cultures have been freshly fermented dairy
foods, such asyoghurtsand fermented milks, aswell as
unfermented milkswith cultures added. However, in
the devel opment of functiona foods, thetechnological
suitability of probiotic strainsposesaseriouschalenge
since their survival and viability may be adversely
affected by processing conditions. Thisisaparticular

concern, giventhat highlevelscat least 107 per gramor

mg of live microorganisms are recommended for
probiotic products®*¥, Essencemedicind plantsand
herbs play asignificant roleinthehuman lifeand have
been very popular for long among the lranian®. The
ginger asamedicind plant, hasextensveeffectsof which
themost notableinclude arthritis, rheumatism sprains,
muscular aches, pains, sore throats, cramps,
constipation, indigestion, vomiting, hypertension,
dementia, fever, infectiousdiseaseand he minthiasi .

Theaim of the present study, the effects of ginger
on thegrowth of the bacteriaLactobacilluscasei and
Lactobacillus paracasei (together) in probiotic milk
sereinvestigated. The acidity, pH and survival of the
bacteriainthe ginger probiotic milk were eva uated at
2hintervastill reeching 42 °Dornic acidity degreesfor
milk intheincubator at 38 °C and also within 21 day
period of storagein therefrigerator.

The probiotic ginger milk %0 (the control sample)
inthe sample containing Lactobacillus casal reached
84-87 °Dornic acidity much earlier than other samples,
which wastransferred to arefrigerator and stored at 2
°C. S0, thissampl e had the most effect on the growth
of bacteriaduringincubation. Thesamplewith %2 ginger
and subsequently the sampleswith %1 and %3 ginger
and finaly the sample containing both bacteria,
Lactobacillus casel and Lactobacillus paracasei,
reached 84-87 °Dornic. So, the Lactobacillus casel
ginger milk %3 had aminimal effect onthegrowth of

————, FyuLL PAPER

bacteriaduring incubation.

The probiotic ginger milk %1 in the sample
containing Lactobacillusparacasa reached 89°Dornic
acidity earlier than others, which wastransferred toa
refrigerator and stored at 2 °C. So, thissamplehad the
most effect on the growth of bacteriaduringincubation.
Thesamplewith %3 ginger and subsequently the control
sample and the samplewith %2 ginger and finally the
sample containing both bacteria, Lactobacilluscasel
and Lactobacillus paracase reached 89 °Dornic. So,
the Lactobacillus paracasel milk sample %2 had a
minimal effect on the growth of bacteria during
incubation.

During the 21 days storage of milk samples
containing both bacteria, Lactobacillus casei and
Lactobacillusparacasel, intherefrigerator, theacidity
level sin the samplewith %2 ginger was higher than
others, and subsequently the sampleswith %3, %1 and
%0 (the control sample) werehigher, respectively. So,
during refrigeration the control sample had the most
persistence. Thesamplemilk containing %2 ginger had
aminima persstence.

Inthedirect counting method of bacteria, maximum
number of microbes(themixtureof Lactobacilluscasal
and Lactobacillus paracasel) were observed in the
milk samplewith %1 and %3 ginger and subsequently
thesamplewith %2 ginger andfindly thecontrol sample
weremore, respectively.

In a study on the effects of soya powder on the
growth of the bacteria, Lactobacillusacidophilusand
Bifidobacteriumbifidum, in probiotic products, it was
demondtrated that the shelf lifefor theacidity reaching
the desired level during incubation decreased for the
milk with both bacteriaand combined soyaand malt,
compared to themilk with only soya Asfor theyoghurt
with both bacteria, the same results yielded and
incubation time for the yoghurt with malt and soya
decreased”.

A study investigating the effect of cinnamon onthe
bacteria growth, it wasdemonstrated that theincreased
cinnamon concentration promoted the growth of the
bacteriain probiotic milk and yoghourtt®.

Inanother study addressing the effect of spearmint
on the bacterial growth, it wasdemonstrated that the
increased spearmint concentration promoted thegrowth
of thebacteriain probitic milk and yoghurt®.
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In other study addressing the effect of juiceonthe
bacterid growth, it wasdemondtrated that theincreased
juice product promoted the growth of the bacteriain
probiotic orange and apple milk®.
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