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ABSTRACT

In this study, the effect of three kinds of carlsmurces including lactose, glucose and maltose mmwilp of
Bifidobacteria bifidum BBO1 and BB28 in the extratfructus tribuli was studied by measuring optidansity at
600nm (ORQy) and pH. The concentration of three carbon sounvas 0.00%, 1.60%, 1.80%, 2.00%, 2.20% and
2.40%. Results were as follows: addition of glucasaltose and lactose in the extract of Fructubutii could
promote the growth of Bifidobacteria bifidum BB@ialtose and lactose added to the extract of Fruttilsili
could significantly promote the growth of Bifidobadum bifidum BBO1 but inhibit the growth of Bifisacterium
bifidum BB28. The optimum carbon source on growthwo Bifidobacteria in the extract of Fructus tuilb was
glucose. The optimum concentration of Glucose édktract of Fructus tribuli was 2.40% for Bifidatiarium
bifidum BBOland 2.20% for Bifidobacterium bifiduB2B, respectively.
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INTRODUCTION

Bifidobacterium is among the friendly microorgangsthat have been shown to alleviate symptoms te#rmhatory
bowel disease. Bifidobacterium is a Gram-positia@aerobic, branched rod-shaped bacterium [1]. Téey
ubiquitous, endosymbiotic inhabitants of the gastastinal tract, vagina and mouth of mammals aheéroanimals
[2]. Bifidobacteria is one of the major genera atteria that make up the colon flora in mammalfidBbacteria is
used in treatment as so-called “probiotics,” the@agite of antibiotics [3]. Antibiotics disrupt thealance of
natural intestinal flora. Bifidobacterium promotgsod digestion, boosts the immune system. In ttesiimes, they
ferment sugars to produce lactic and acetic a@tidbntrols intestinal pH [4]. These bacteria atgobit the growth
of pathogenic and putrefactive bacteria sucBasdida albicansEscherichia coliHelicobacter pylori,Clostridium
difficile. Bifidobacteria is used for many conditions affegtthe intestines, including prevention of infects
diarrhea (traveler's diarrhea, children’s acute alirdiarrhea), antibiotic- associated diarrhea, and
irradiation-associated diarrhea [5]. Some peogie ta@fidobacteria to restore “good bacteria” in the that have
been killed or removed by diarrhea, radiation, chém@rapy, antibiotics, or other causes [6]. Sonfal@bacterium
strains are also used in the food industry. Difiérepecies or strains of Bifidobacteria may exentaage of
beneficial health effects, including the regulatadrintestinal microbial homeostasis, the inhihitiof pathogens and
harmful bacteria that colonize or infect the gutcosa, the modulation of local and systemic immesponses [7].
The most recognized species of bifidobacteria wsegrobiotics ardifidobacterium animalisBifidobacterium
adolescentisBifidobacterium bifidum Bifidobacterium breveBifidobacterium infantis Bifidobacterium longum
and Bifidobacterium lactis

Tribulus terrestrishas long been a constituent in tonics in Indiaoregda practice, where it is known by its
Sanskrit name, "gokshura ". In China, it is offalled “Jili". It is an annual herb that grows alley the world,
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especially in the Africa, Europe, America and Aak#r [8], subtropical area of Asia. It has beenorégd that
saponins, polysaccharide, alkaloids, amides, flaidshand cinammic acid occurred at fruitsToterrestrig[9-12].

In our previous research, we found the hot watdraeis from fruits ofT. terrestrisadded to MRS broth can
promote the growtiBifidobacterium bifidumL.acidophilus, L.bulgaricus, L. casei, L.reuterirfhtamnosug13-16],

so we thought that the extracts from fruitsTofterrestriscan be used to cultured probiotics and maybe aulusef
alternative to MRS broth through adding some notsiesuch as carbon sources, nitrogen source, ssaltgrowth
factor. The purpose of the present work was toysthd effect of three carbon sources including gdec maltose
and lactose on growth of Bifidobacteria bifidum BB&nhd BB28 in the extract &fuctus tribuli

EXPERIMENTAL SECTION

Microorganism
Bifidobacterium bifidum BBO1 and BB28 used in the study were obtained from College d& L$cience &
Engineering, Shaanxi University of Science & Tedbgg.

Preparation of the extract from Fructustribuli

Dried fruits ofFructus tribuliwere bought from a local herb market (Xi'an, Chiaaf was ground in a high speed
disintegrator (Model SF-2000, Shanghai, China) hbiaim a fine powder, then was extracted distilledtar
(liquid/solid ratio (ml/g)14/1, While the temperagu(95C) of the water bath was kept steady, The extradtion
1.0 | stainless steel boiler in the water bath stased with an electric mixing paddle for 1.5hethwas centrifuged
(30009, 15 min), the supernatant was separatedlataihed the extract éfructus tribuli

Culture conditions

The extract ofructus tribuliact as natural medium, the addition of varioudearsources were all 1.60%, 1.80%,
2.00%, 2.20% and 2.40%, respectively. The mediaawit adding carbon sources was included in thigexgnt
as the control.

Biomass and pH evaluation

The biomass concentration was determined by opteaisity at 600nm (Ofg) through a spectrophotometer
(SP-756PC, Shanghai Spectrum Co., Ltd., Shangtémal The pH of culture media was measured thraughi
meter (pHS-3C Shanghai Precision Scientific InsgnthCo., Ltd, Shanghai, China).

RESULTSAND DISCUSSION

Effect of glucose on growth of B. bifidum BB01 and BB28

The effect of glucose on growth of Bifidum BBO1 showed in Figurel.With the increasing concentratid

glucose, OD value increased gradually from 0.48@latose 0% to 0.612 at glucose 2.40%, the pH dserk
gradually from 4.3 at glucose 0% to 4.12 at gluc®gé%, which indicated that glucose could imprthe growth
of BifidobacteriumbifidumBBOL1in the extract oFructus tribuli.
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Fig.1 The effect of glucose on growth of B. bifidum BBO1 in the extract of Fructustribuli
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The effect of glucose on growth of Bifidum BB28 showed in Figure2. With the increasing concerdratbf

glucose, OD value increased gradually from 0.476&lacose 0% to 0.647 at glucose 2.20%, then deetets
0.600 at glucose 2.40%, the pH decreased gradfralty 4.35 at glucose 0% to 4.24 at glucose 2.20%n t
increased to 4.53 at glucose 2.40%, which indicdtet glucose could significantly promote the grhovef

BifidobacteriumbifidumBB28in the extract oFructus tribuli (p<0.05) .
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Fig.2 The effect of glucose on growth of B. bifidum BB28 in the extract of Fructustribuli

Effect of Maltose on growth of B. bifidum BBO1 and BB28

The effect of maltose on growth &. bifidum BBOlshowed in Figure4. With the increasing concerdraf

maltose, OD value increased gradually from 0.41Baltose 0% to 0.442 at maltose 1.80%, then deede@s0.431
at maltose 2.0%, then increased to 0.480 at mak@®%, and then decreased to 0.409 at 2.40% Hhdepreased
gradually from 4.19 at maltose 0% to 4.01 at maltb80%, then increased to 4.18 at maltose2.4%ghwhdicated
that maltose could significantly promote the growthBifidobacteriumbifidum BBO1 in the extract ofFructus

tribuli (p<<0.05) .
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Fig.3 The effect of maltose on growth of B. bifidum BBOL1 in the extract of Fructustribuli

The effect of maltose on growth &. bifidum BB28 showed in Figure3. With the increasing concerdratf
maltose, OD value increased gradually from 0.538altose 0% to 0.550 at maltose 1.60%, then deede@s0.537
at maltose 1.80%, then increased to 0.555 at neato8%, then decreased to 0.537 at Maltose 2.2@P4fsen
decreased to 0.559 at maltose 2.40%, the pH dedemadually from 3.97 at maltose 0% to 3.75 atwosal 2.0%,
then increased to 3.79 maltose 2.4%, which indit#iat maltose could not promote the growtlBifidobacterium
bifidumBB28in the extract ofructus tribuli (p>0.05) .
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Fig.4 The effect of maltose on growth of B. bifidum BB28 in the extract of Fructustribuli

Effect of Lactose on growth of B. bifidum BB01 and BB28

The effect of Lactose on growth Bf bifidum BBOlshowed in Figure5. When the lactose act as theonasburce,
with the increasing concentration of lactose, Olu@adecreased gradually from 0.525 at lactose 0%.365 at
lactose 1.60%, then increased to 0.478, the preasad gradually from 4.35 at lactose 0% to 4.3dcabse 1.60%,
then decreased to 4.19 at lactose 2.0%, and tloeeaised to 4.29 at lactose 2.40%, which indicatetl lactose
significantly promote the growth dBifidobacteriumbifidumBBO01lin the extract oFructus tribuli9 (p<0.05) .
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Fig.5 The effect of lactose on growth of B. bifidum BBOL in the extract of Fructustribuli

The effect of lactose on growth Bf bifidumBB28showed in Figure6. With the increasing concerdmdf lactose,
OD value decreased gradually from 0.525 at ladd86e0 0.365 at lactose 2.20%, then increased ftb0ad lactose
2.40%, the pH increased gradually from 4.35 atolset0% to 4.365 at lactose 1.60%, then decreaséd 85 at
lactose 2.0%, and then increased to 4.29 at la@c¥a%, which indicated that lactosenificantly inhibit the

growth ofBifidobacteriumbifidumBB28in the extract oFructus tribuli (p<<0.05) .
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Fig.6 The effect of lactose on growth of B. bifidum BB28 in the extract of Fructustribuli

The effect of glucose, maltose and lactose on drafBifidobacteriumbifidum BBO1andBB28in the extract of
Fructus tribulishowed in Figurel, Figure2, Figure3, Figure4, Féguand Figure6.Addition of glucose, maltose and
lactose in the extract dfructus tribuli could promote the growth d@ifidobacteriumbifidum BBOL, there was a
significant difference among the results of glucose at 2.40%, maltose .2092 and lactose at 1.8% for
Bifidobacteriumbifidum BB01(p<<0.001).Addition of glucose in the extract &fructus tribuli could significantly
promote the growth oBifidobacteriumbifidum BB28.The optimum carbon source on growthBifidobacterium
bifidum BB01andBB28in the extract ofructus tribuliwas glucose anthe demand of Bifidobacterium on carbon
source for strain to strain

CONCLUSION

Addition of glucose in the extract éfructus tribuli could significantly promote the growth @&ifidobacterium
bifidum BBO1 maltose and lactose added to the extra&tro€tus tribuli could significantly promote the growth of
Bifidobacterium bifidum BBOhut inhibit the growth oBifidobacterium bifidum BB28 he optimum carbon source
on growth of Bifidobacteria in the extract of Frusttribuli was glucose. The optimum concentratibglacose in
the extract ofructus tribuliwas 2.40% foBifidobacterium bifidum BBGInd 2.20% forBifidobacterium bifidum
BB28,respectively.
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