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Du Hji thio quic té FerVAAP 2013

Poan Dai biéu cia Vién NC & PT CNSH gom 2 can bg, 1 nghién clru sinh va 6 sinh vién khoa 34-CTTT di
cOng tac tai Théi Lan tir ngdy 20 dén 26/8/2013. Poan da tham du Hoi thio quéc té FerVAAP 2013 “The 5"
International Conference on Fermentation and Value Added Agricultural Products” va budi trao ddi chuyén dé
“The 5-Universities Joint Student Meeting” tai Khon Kaen. Trong hdi thao, doan tham gia 6 bai bdo cdo oral va
5 poster trinh bay vé céc dé tai nghién ciru khoa hoc va trao doi kién thirc chuyén mén véi cée nha khoa hoc va
sinh vién dén tir nhiéu quéc gia khac. Poan ciling ¢6 dén tham va lam viéc vdi doi ngii can bd va sinh vién cua
truong Pai hoe Khon Kaen va truong Pai hoc Kasetsart. Ngoai ra, doan con ¢6 co hdi dugc trao dbi, giao luu
van hoa, tham cac di tich lich sir va cac dia diém ndi tiéng & Khon Kaen va Bangkok.

From August 20 — 26, 2013 a Delegation of BiRDI including 2 staff, 1 PhD candidate and 6 undergraduate
students (class 34-Advanced training program) attended “The 5" International Conference on Fermentation and
Value Added Agricultural Products” and “The 5-Universities Joint Student Meeting” held at Khon Kaen. In the
conference and meeting, the BiRDI delegation contributed with 6 oral presentations and 5 posters reporting
about the research results and exchanged the specialization knowledge with scientists and students coming from
other countries. The delegation also visited and discussed with staff and students at Khon Kaen University and
Kasetsart University. Besides, the delegation had an opportunity to visit some representative historical places,
cultural and religious attractions in Khon Kaen and Bangkok.

Poan Vién NC & PT CNSH trong H{i thao FerVAAP tai Khon Kaen -

The BiRDI delegation at the FerVAAP conference in Khon Kaen




Poan Vién NC & PT CNSH trong budi hop mit The 5-Universities Joint Student Meeting tai Khon Kaen

The BiRDI delegation at The 5-Universities Joint Student Meeting in Khon Kaen
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Poan Vién NC & PT CNSH tai Pai hgc Kasetsart -
The BiRDI delegation at Kasetsart University
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ISOLATION AND SELECTION OF LACTIC ACID BAGTERIA

HAVING ANTI-MOULD ABILITY FROM NEM CHUA

Ngo Thi Phuong Dung*, Tran Hong Van and Huynh Xuan Phong
Biotechnology Research and Development Institute, Can Tho University, Can Tho City, Vietnam

Introduction

Lactic acid bacteria (LAB) play an important role in fermented food preservation thank to their anti-fungal
ability and bacteriocin activity. They produce antifungal compounds like organic acids, hydrogen
peroxide, cyclic dipeptide, hydroxyl fatty acid, etc. One of typical traditional fermented meat products in
Vietnam, namely nem chua is usually placed under negative effects due to manual production process,
uncontrolled ambient preservation condition, and consuming without cooking. In this study, the anti-
mould ability of LAB isolated from nem chua was examined.

Objective: Toscreen LAB isolated from nem chua for their strong anti-mould ability.

Materials and methods

- Samples of nem chua were collected in Can Tho City, Vietnam. PCA used for total plate count; LAB e

counted and isolated on MRS agar; Moulds counted and isolated on Sabouraud Dextrose agar. s i FH

- All bacterial isolates were characterized by Gram staining, catalase and oxidase reaction, spore 8. | Appearance of anti-mouid sbilly by LAB
staining and disintegration of CaCO,. from - (nothing) to +++ (very much)

- Lactic acid content was analyzed by titrate method with NaOH 0.1N and also determined through Therner value.

- Dual culture overlay assay"” applied to detect the inhibitory activity of LAB against mould. LAB inoculated in two 2 cm lines on MRS agar plates
and allowed to grow at 30°C for 48 hrs. The plates were then overlaid with 10 mL of malt extract soft agar (0.05% malt extract, 1% agar)
containing 10° spores/mL of mould. Measure the inhibition zone after incubation at 30°C for 48 hrs.

Table 1 Chemical and microbiological analyses of 5 nem chua samples = The target LAB isolates identified by molecular technique with the
; Microbiological Enumeration | Primers 1492R (5'-TACGGTTACCTTGTT ACGACT-3') and 27F (5'-
Names of SHE e (CFUlg) AGAGTTTGAT CCTGGCTC-3").
No  memchua  Lactic acid Therner Total Rtesults
samples  content (g) in g plate Mould LAB > : : : ;
100 gsample: "W CT) connt - Results of chem‘mal and microbiological analysis of 5 nem chua
1 Tu Kien 2.00° 231.67°  2.8x107  1.9x10°  1.7x107 sampie_s reported in Table 1. i - )
¥ ot s sat s e B LAB isolates had round, smooth, white colonies, cocci or rods,
g i A e s = VA L producing typical smell of acid; Gram (+); catalase (-); oxidase (-);
3 CoPhuc 1.35° 150.00°  23x10°  1.5x10°  1.6x10° | have ability to disintegrate CaCO,. Mould isolates had spores, gray
4 Trang 1.15¢ 127504 3.9x10"  74x10°  2.7x107 | or black, branching mycelia, cell wall or no, sphere or pear versicle,
S XuanKhanh 246" 27333%  33x107  38x10°  3.sx107 | Single layer seriation.
Note: Mean values of triplications with different subscripts within a column are statistically - The anti-mould abil!ty of LAB described in Table 2 and Flgure L
different at 95% confidence level. - |solates P32B and V13A characterized as Lactobacillus

plantarum; and P41A as Pediococcus pentosaceus.
Table 2 Anti-mould ability of LAB isolates

J P Number of
LAB ki antimonkd inhibited
L41 L42 All A24 C21 C32 T22 T71 X20 abllity mould isolates
VilB _ 2 o e rRE| 4 + 4+ ot 7 94 = 5/9
VI3A ++ ++ ++ + et ++ e oot + 18+ 9/9
ViiB - *: - e - - - + - E b 3%
V3B - - = = = = g ” 3+ 1/9
O22A - - - + — = o - 4+ 29
032A - + ot - 5+ 4/9
033A - - - ot = 2+ 1/9
P21B ++ - + + + + ++ +++ - 11+ 79
P31B ++ = ++ ++ eese + 4t bt - 15+ 7/9
P32B ++ +++ ++ ++ e ++ ot +++ ++ 22+ 9/9
P41A et At + ++ - ++ -+ 4 -+ 17+ ®/9
RIIB ++ - - +4 +-+ = eobd 4+ + 14+ 7/9
RI13A = - + o, + n g - - 7+ 5/9
R14B ++ + - + -+ + 4+ -+ 11+ 7/9
R22B Y + +++ + + ++ 4 - 12+ 7/9
R33B - - = ¥ - - - - 6+ 3/9
K21A + + ! | A+ + 8+ 5/9
K32A - - - + = + + 4+ < 5+ 4/9
K34B 4+ + < +—+ + + ot ++ - 11+ 7/9
Notes: " Total anti-mould ability rJf LAB isolate; Rwu,m;, af anti-mawld abilitv: (=) d = 0; (+) d < 2 nn, (+ +; d=8 mm; (++ r) d = 8 mm.

References: ”Mayh Harttng A, HedgesAJ Befikley F. Methods for Studying Bactoriocins. In Methods in Mrcroblofogy Nons JB and Ribbons
NW, Vol. 1972; 7A: 315-442.

*Corresponding Author: ntpdung@ctu.edu.vn

ﬁ Blotechnology Research and Development institute, Can Tho University
Campus I, 3/2 Street. Xuan Khanh, Ninh Kieu Dist., Can Tho City, Vietnam




INTRODUCTION

Spirulina sp., multicellular filament algae, is helically coiled. This is a rich nutrition microalgae with
protein, carbohydrate, vitamin, chlorophyll and carotenoid. Many researches and applications of
Spirulina sp. have been studied by interested scientists, especially, pigment production.

THE EFFECT OF pH, DARK-LIGHT CYCLE AND LIGHT €
CHLOROPHYLL AND CAROTENOID PRODUCTION OF SPIRULINA SP.

~
GOLOUR ON THE

'I

Nguyen Thi Huynh Nhu and Nguyen Huu Hiep
Biotechnology Research and Development Institute, Can Tho University, Can Tho City, Vietnam

Application in human nutrition, medicine, cosmetic, waste water treatment.

OBJECTIVES

Figure 1. Spirniina sp. under
microscope at magnification E40

Determination of pH concentration, dark — light cycle and light colours appropriate for biomass growth rate, ehloraphyll and

carotenoid production in Spirulina sp.
MATERIALSAND METHODS:

Materials: Spirulina sp. was received from Microbiology Laboratory of Biotechnology Research and Developmcntl‘nstimtt, Can
Tho University, Can Tho City, Vietnam. Chemicals in Zarrouk media (1), acetone, alcohol 90 %, alcohol 70 %.

Methods
Spirulina sp.
Celi density
Microalgae biomass increasing

Cell density
Study the ei’f’eft of pH s

Study the effect of light colours

i Clorophyll, Caretenoid. biomass, pH

Study the effect of dark - light cycles

Ui, Carotenoid, biomass, pH

5 ml ube  300m] flask 1 liter fask

Clorophyll, Carotenoid. biomass, pH

i
Study the growth recovery of Spirulina sp.
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The results showed that biomass,
chlorophyll and carotenoid
production of all treatments were
highest in day 8 and pH 9 was the
better condition for the growth of
Spirulina.

Table 1. The effect of pH on Spirulina sp. biomass,
chlorophyll and carotenoid production

Day @ Duyd Doy K Day 12 Day 16 Day 20

Hivmass (/50mL.)

phi=5 04 O 013 0l 0l 0.5
pH=9 LA [ S Lo N .14 i3 0.12e
pH=10 [T R T VA 1 O W L X
pH=I1 LU (A1) nil QLD L D05
ns
Chiviophy!la (gl
pH=§ 0ol 06 20 LE® 190+ 093 :
pH=% 0oz 07 2400 2T 27D (X
pH=10 Buz 1w 0.94% 0,78 0,65 0,54
pH=11 002 035 08T 06T 074 07w
"
Chlorophyll b {pgank)
pH=3 007 085 3326 310 32 245
pH=4 005 2Am 335 JASY 3 AT
pH=10 006 246% 235 093 063 OS]0
pH=11 005 148 238 039 04 032
ng ne
Cargtenond  {pgrmly
pH=¥ noz 0,45 113 077 0.9 058
pH=9 003 051 1.43 132 108 0,79
pH=1G ooi 0,36 103 I.Ee 053 0,36%
pH=11 oA 033 021 67 04 026
s ns

Mote: mean volues with different subscripls within a column are statistically
different al the 95% confidence level, s’ no significantly differem

CONCLUSIONS
pH =9, white light,

In this experiment, three different
colours (green, red and white) had
significantly different effects in all
treatments. In this case, Spirulina grew
well at white light and slowly under
green and red light.
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Figure 4. Biomass, chlorophyll and carotenoid
in Spirufinag under different light colours

In sufficient light regime (24/24 hour of
illumination) Spirulina grew better
than 12/24 hour of illumination. After 4
days, biomass was similar between two
treatments but pigments of Spirulina
were significant difference. In day 5,
both biomass and pigments of Spirulina
at 24/24 hour of illumination were
higher than 12/24 hour of illumination
(1.08 times in biomass, 2.36 times in
chlorophyll a, 1.2 times in chlorophyll b
and 1.7 times in carotenoid).

During growth of Spirulina, pH remained stable from 10 to 10.18.
In inappropriate conditions, Spiru/ina was broken into small fragments, and quickly recovered when it was grown in appropriate conditions.

REFERENCE: (1) Zarrouk, C. Contribution a I’étude d’une cyanophycée. Influence de divers’ facteurs physiques et chimiques sur la croissance et
la photosynthése de Spirulina maxima. Ph.D. Thesis, Université de Paris, Paris; 1966.
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Figure 5. The effect of dark - light cycle on
chlorophyll a, chlorophyll b and carotenoid in
spiruling at day 5

After 5 days in Zarrouk media, pH 9,
24/24 hour illumination and
continuous aeration, Spirulina grew
and recovered very fast. The algae
fiber was longer and biomass
increased day by day.

Figure 6, Spirnlina growth during 5 days
(magnification E40)
a: day 0; b: day 1; c: day 2: d: day 3; e: day 4; [: day §

24/24 light illumination were appropriate conditions for biomass, chlorophyll and carotenoid production in Spirulina,

/




EVALUATION OF EFFECTS OF LINGZHI MUSHROOM (GANODERMA LUCIDUM) ON NEURAL STEM
CELLS ISOLATED FROM EMBRYONIC MUUSE BHAIN {MUS MUSCULUS VAR. ALBINO)

Nguyen Thi Mai D il Pham YVan Phuae

Neural stem cells possess the capacity to self renew and differentiate into astrocytes, neurons and oligodendrocytes. Moreover, neural stem cell proliferation and differentiation
could be triggered by appropriate extrinsic factors in in vitro conditions (Reimers etal., 2008),

Ganoderma lucidum is a fungus widely used in Chinese, Japanese, Korean and Vietnamese medication for several years (Kleinwatcher et al., 2001). Triterpenes, polysaccharides
and peptidoglycans are reported as the key components responsible for its important biological activities. Besides, Lingzhi-8 is documented as a mitogen-like protein that could
promote cell division in in vitre conditions. Such mushroom extract was demonstrated to induce neuronal phenotype formation of pheochromocytoma cells and protect neurons
from apoptosis due to NGF withdrawal (Cheung etal., 2000). According to Zhu et al. (2005), Lingzhi extract could prevent the loss of dopaminergic neurons in the striatum.

OBJECTIVES

* Evaluating the role of Ganoderma lucidum extract on neural
stem cell proliferation.

¢ Determining the concentration of Ganoderma lucidum extract
having the best growth stimulating effects.

MET ]i()l)S

leduun of uﬂ]d]d..l[L
| neural stem cells from |
{;—mluwniL mouse

Hoechst 33342 1500bp

r

300bp
200bp

|— Neurosphere assay

i . v gpare Nesti b
| | Expression of NS( e Merge

markers (Nestin,
Soxl, CD133)

Figure 3. Nestin expression of spheres consisting of candidate
neural stem cells cultured in DMEM/F-12 serum-free medium
modified with B27, N2, heparin, EGF and FGF.

Figure 4. Electrophoresis of RT-PCR
produects. 1: Ladder, 2: GAPDH. 3: Soxi.

Examination of

candidate cells'

--hur'.lutrn\tlu |
3 : Differentiation and

- GFAP expression of |

differentiated cells |

Evaluation of the
effects of G.lucidum
on \‘\( |1rn|11u.!lmn

Hoechst 33342

Merge ]
s

Figure 5. Hlstugramﬁ revealed CD133-
positive cell population.

Figure 6. Fluorescent photomicrographs represented GFAP-
positive cells after 10 days of non-orientable differentiation.

Table 1. The increase in neurosphere diameters after 72 hours of culture.
_Treatments |
100 pg/ml
SO0 pg/ml
1000 pg/ml 10.34 + 1.18
Control 10.33 % 0.95° =

* Falues were prvv(’med as Mean = 5D with 95% of confidence. Similar letters revealed that
compared valies were not significantly different (p < 0.05).

—

__Percentage of increase (%)

1077 % 0.61% ‘

16.39 + 0.78°

b

Figure 1. Sphere formation
in primary culture. (A)
Candidate cells with round
shape (red arrows) and

S
Figure 2. Sphere formation
in neurosphere assay. (A)
Clusters of 3-4 cells after
dissociation. (B) A cluster

erythrocytes (blue arrows).
(B) Small clusters of cells
formed after 3 days of
culture. (C} Spheres with
compact structure formed
after 11 days of culture.

of cells after 24 hours. (C)
Spheres with distinct
structure on day 7 of
culture.
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containing G.lucidum extract at different
concentrations compared to the Control
treatment after 72 hours of culture.

o 72% cell sample was successfully isolated and cultured in DMEM/F-12 serum-free medium
containing B27, N2, heparin, EGF and FGF. Cells from 13.5 - 15.5 day embryos had a high growth rate,
» Candidate cells formed neurospheres, expressed Sox1 and were Nestin-positive, CD133-positive as
well as differentiated into GEAP-positive cells.
Ganoderma lucidum extract at 500pg/ml showed the best effect on cell proliferation after 72 hours of

culture,




0) INVESTIGATIONOF EFFECTIVE MEDIA FOR (N VITRO PROPAGATION OF STEVIA

Nguyen Thanh Huy and Tran Thi Xuan Mai

=

Plant Genetic Engineering Laboratory, Biotechnology Research and Development Institute, Can The University.

INTRODUCTION

Stevia (Stevia rebaudiana Bertoni), a natural sweetener, can be used to produce sugar replacement
for patients suffering from diabetes, obesity, hypertension, or on-diet people. Stevioside compounds,
found mostly in leaf content of Stevia, are 300 times sweeter than sugarcane, delicious, and non-
caloric.

Large-scale production of this valuable herb is expanded in many provinces of Vietnam requiring
much investment for not only growing techniques but also large number of homogeneous and
disease-free plantlets. Propagation by seeds, however, is very poor and usually results in great
variability in features like sweetening levels and composition. Moreover, vegetative propagation can
be done from stem nodes but limitation in number is a facing problem (Guruchandran and Sasikumar,
2013). Plant tissue culture is thus an alternative way for rapid and mass production of Stevia.

To !mg outa complete process for plant

tissue culture of Stevia, starting from
callusing, shoot multiplication to rooting
and finally acclimatization,

MATERIALAND METHODS

- Invitro grown Stevia .

- All media were prepared with 20g/1 sucrose and solidified with 8g/l agar. The pH was adjusted to 5.8
before autoclaving at 121°C and latm pressure for 20 minutes. All the cultures were placed under
stable conditions, at temperature 27+1°C, light intensity 1000lux, 16-hour illumination per day.

- Callusing: culturing 0.3-0.5¢m’ leaf explant on different media with the dorsal side being in contact
with the medium surface.

- Shoot multiplication from stem nodes: 1-cmnodal segments were cultured on different media.

- Rootinduction: 4-cm-and-above shoots were subcultured in various media for rooting

- Acclimatization: 50-day-old rooted plants were taken out of the bottles and removed agar under tap
water. The plantlets were then transplanted to plastic glasses containing mixture of soil, sand and
decomposed rice straw (1:1:1 v/v/v). During the first week, plantlets were covered by plastic bags and
kept under well-managed conditions (temperature 27£1°C, light intensity 1000lux, 16-hour
illumination per day). In the second week, plastic bags were bored to allow air flow passing inside.
From the third week, non-covered plantlets were transferred to the greenhouse.

- All data collected were assessed by analysis of variance for factorial complete randomized design
(CRD) using computer software Statgraphics Centurion XV. Duncan's Multiple Range Test (DMRT)
was applied for means separation.

RESULTS - SHOOT MULTIPLIC.
MS medium (including vitamins)+0.2mg/l
NAA+0.15mg/l BAP resulted in 100% of nodal
segment developed healthy shoots (1.15¢m in average
length) with hairy and obovate leaves after 21 days.

Table 2. The results of shoot multiplication after 21 days.

_ c1 T
Shoots/explant | 214" | 224" ' 3.24
Shoot length (em) 0.36° 115 050"
Note Yellowish green | Green and hairy | Bright green
and unhairy | shoots, obovate | and unhairy
shoots, narrowed | leaves | shoots,
obovate leaves | oblanceolate
| | leaves ) i
., & means Fallowed by the same Tetters in the same row were not significnst difference (p<tl (15} i

Figure 2. Soots developed from nodal segments
and observed under stereoscope at
magnification 1,6x10x0,65.

€1 M$ [ Busal salt neixtures 140 2mg/| NAAAD,15mgd BAP
€2 MS (Inchoding vitnsing+0 2mpl NAAHD ISma/l BAP
€3 MS (Busal salt mixruresi=3 Smg) BAP

R ALL
MS medium (including vitamins)+0.2mg/l
NAA+0.15mg/l BAP was the best formula
for callusing with 92.6% of explants
forming profuse calli.

Figure 1. Callus formed in S5 medium

Table 1. The results of callusing experiment after 21 days.

Treatment oo Note
responded (%) |

st 3333" | Poor white callus
52 0.00" Unswaollen leaves

83 0.00° | Unswollen leaves
S4 3.70° | Poor yellow callus
85 92.60° I Profuse vellow callus
S6 ; 0.00" \Swollm leaves

a, b, ¢, d: means followed by the same letters in the same
column were not significant difference (p<0.03).

S51: MS (Basal salt mixtures)+ | mg/l Kinetin+2mg/12.4-D
$2; MS (Basal salt mixtures)+0,75mg/I NAA+Img/12,4-D
S3: MS (Basal salt mixtures)+3mg/12,4-D

S4: MS (Basal salt mixturcs)+0. Smg/| BAP

S5: MS (Including vitamins)+0. 1 5mg/l BAP+0.2mg/I NAA
S6: MS (Including vitaming)+0.2mg/| BAP+0.5mg/l LAA

S-ROOTI
MS medium (basal salt mixtures)+0.5mg/l TAA (R1) had resulted in 83.33% responses with fibrous
roots (9.7 roots/explant and 2.2cm/root).

RESUL

%% Table 3. The results of root induction after 25 days.
Vv Z e x e
Rooting responded (%) 83.33° 58.33° 33.3%
Number of roots/plant 9.57" 167 350"
Root length (cm) 220" 7.02° 1.39°
Note Hairy, thick fibrous Less hairy, thin [Hairy, thick
rools Taproots fibrous roots

., ¢ mscars followesd by the samme levsrs i the same fuw wers net significaet difference (p=0.08).
R1: MS (Basal salt sivturesH 0.5mg/l IAA.

BRI 17IMS ) Bamal salt sintures v | (0] acrivated charcoal.

B WS (e hidding vitssme )+ Smgd LAA,

Figure 4. Roots formed after 25 days.

Figure 5. Roots observed
under stereoscope at 4
magnification 1ox10x4. |____] L

R LIMATIZATION

Maximum percentage (100%) of plantlets
was successfully acclimatized in the
mixture of 1 soil: 1 sand: 1 decomposed rice
straw (v/v) after 3 weeks.

Guruchandran V, Sasikumar C.
Organogenic plant regeneration via callus
induction in Stevia rebaudiana Bert.
International Journal of Current
Microbiology and Applied Sciences.
2013:2(2): 56-61.




