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	Title of the Project: 

STUDY ON USING AGRICULTURE BY-PRODUCTS FOR PRODUCING MICROBIAL ENZYME-FEED USED FOR POULTRY AND PIG HUSBANDRY IN VIETNAM

	Reporting period:

 4/2004 to 12/2004

	Sida/SAREC Ref.:

VS-BT-05
	Date of submission:

                       31.1. 2005

	
	Sida funding (SEK):
	30.000.000 SEK

	
	National funding (USD):
	300USD (for lab equipment, chemicals, electricity, water)

	
	Other contribution (USD):
	0

	Submitted by:
Hanoi National University of Education (HUE), Vietnam Department of Biotechnology – Microbiology, Faculty of Agro-Biology


	Name of collaborating institution(s): 

 Lund University
Biotechnology, Centre for Chemistry & Chemical Engineering

	Name of Principal Investigator:

1. Dr. Mai Thi Hang. Department of Biotechnology- Microbiology  (HUE)

House: 191/46/7 Lac long quan Hanoi

hangchivanan@hn.vnn.vn
tvbloan@yahoo.com
Tel. 7.682252 (Office), *.362990 (Home)

Mobile: 0904298188

2. Prof. Nguyen Thanh Dat, Ph.D. Department of Biotechnology- Microbiology  (HUE) 

-Home: Ngo 106, A8 North, Hoang Quoc Viet Road, Nghia Do Cau Giay, Ha noi Vietnam

Tel. 7. 682252(office). 7.540578 (home)

 Fax: 7.549105

 3. Associate Prof.  Vuong Trong Hao, Department of Biotechnology- Microbiology  (HUE)

 -Home: 78 A, Hang Bo, Hoan Kiem Ha, Noi Vietnam

Tel. 7. 682252 (office) 8.245804.

Fax: 7.549105

4. Tran Thi Thuy MBs.  Department of Biotechnology- Microbiology  (HUE)

-Home: 78 kim ma, ha noi vietnam. 

Tel. 7. 682252(office) Fax: 7.549105

 8.436.436 e-mail: thuy-nam@saigon.net.vn
5. Dr. Van Le Hang Ph.D. 

-Department of animal husbandry Faculty of Agro-Biology,  HUE.
-Home: house  1,  group 35/ 5  Xuan la tay ho

Tel. 7. 682252(office)  

 04.8.386367
 (Home)  

6. Dr. Tran Quoc Viet

Head of Department of Animal Feeds and Nutrition. - National Institute of Animal Husbandry.

Office address :  Thuy Phuong commune, Tuliem district, Hanoi, Vietnam.

Tel: 04 8286126.        Fax: 04 8389775.

Home address :  Cau dien town, Tuliem district, Hanoi, Vietnam

Tel : 04 8370096

Mob : 0912211584.

E-mail address :  ddvcn@hn.vnn.vn

	Name of Principal Investigator (collaborating institution(s): 

Professor Bo Mattiasson-  Department of Biotechnology, Center for Chemistry & Chemical Engineering, Lund University. P. O. Box 124, SE-221 00 Lund, Sweden., E-mail: Bo.Mattiasson@biotek.lu.se; tel: +46-46-222 8264; fax: +46-46-2224713

Assoc. Professor Rajni Hatti-Kaul - Department of Biotechnology, Centre for Chemistry & Chemical Engineering, Lund University. P. O. Box 124, SE-221 00 Lund, Sweden., E-mail: Rajni.Hatti-Kaul@biotek.lu.se; tel  +46-46-222 4840; fax +46-46-2224713


	OBJECTIVES: 

· Screening a set of microbes strongly producing the desired enzymes (amylase, cellulase, protease and phytase) from Vietnam culture collections.

· Developing technology for efficient enzyme production via liquid or solid-state fermentation, via cloning and expression and via improved conventional fermentation processes.

· Developing the user-friendly procedures for obtaining partially purified enzyme preparation (20%, without end toxins) from fermented mashes.

· To scale up the appropriate feeding formula of the enzyme preparation in chicken and weaning pigs: dose of the enzyme added to feed, time incubation, liquid or solid feeding....

· To develop technology to evaluate the effect of enzymes addition to different fractions of biomass

· To develop procedure for fermented waste treatment

· To transfer the research output to Farmers and traders.




	Project Summary
	Start year:
	2004
	Final year:
	2007

	Capacity objectives:
1. Building up a knowledge base at Faculty of Agro-biology of Hanoi University of Education in general. 

2. To strengthen the Scientific research capacity of the laboratories of


Agro-biology of Hanoi University of Education and National Institute of Husbandry on enzymology, Molecular Technique, Fermentation of Micro organisms and downstream process. During this agreement period 2 PhD, 4 master  students and 1-2 technician will be graduated
PhD students:   MSc. Tran thi Thuy, MSc. Doan Van Thuoc,

Master Students:   Dao Thi Hai Ly, Ngo Thanh Xuan (2004-2006), Tran Huu Phong , Vu Ngoc Hanh (2005-2007).

Technician: Nguyen Van Tuan (2005-2006)   

3. To improve the experience on studying the reduction of potential environmental hazards through improved utilization of the by products 

4. To stimulate the international research co-operation (with Swedish scientists and other countries)

5. To have experience on transferring scientific outcomes for practical applications:



	Research objectives: 

The overall objective of the project is to get the low cost enzyme preparation using cheap by-products available in Vietnam through tools of biotechnology. On the other hand, by using the by-products as substrate for enzyme production, the project aims to convert the by-products that earlier have caused pollution into useful products for livestock. 

  The experimental work will be done at basic and also applied levels to identify the appropriate processing technologies that can be used in small scale (farmer’s level). 

	Summary of Progress :  from April.2004  to December 2004

Capacity: (education)
1. Ph.D. students:

Mrs. Tran Thi Thuy:  from 4/2004  to  4/2008: Degree will be provided by Lund University. 

Plan working in 2004:

From 4/2004- 8/2004 :  Screening for phytase producer in Vietnam

From: 8/2004 to 2/2005: Study on phytase properties, and cloning for improving enzyme productions in Sweden

From: 2-4/2005: continuing study on improvement and condition for phytase productions.

2. Masters: 

2.1. Đao Thi Hai Ly:  from June 2004/4/ to June/ 2006.  Degree will be provided by HUE

Working plan 4/ 2004 to 4/2005

   +Screening for xylanase producer, 

 +Study on improving enzyme production by conventional methods

+ Effect of the environmental factors on xylanase production

2.2.Ngo Thanh Xuan:  from June 2004/4/ to June/ 2006.  Degree will be provided by HUE
Working plan 4/ 2004  to  4/2005 

 +  Screening for phytase producers, 

 +Study on improving enzyme production by conventional methods

+ Effect of the environmental factors on enzyme production

3. Mission in Sweden for Dr.  Mai Thi Hang,  project Director : 

Go to Sweden for improving skill in enzymology and toxicology of Feed: 

15 days (in August/2004)

 

	Research: The main activities carried out during the reporting period were:

1. Screening and improving enzyme productions of the selected strains by conventional methods: 

1.1.  Screening for active enzyme producers of 5 kinds of  hydrolytic enzymes (amylase, cellulase, protease, phytase and xylanase):

+ Criteria for screening:

· High activities 

· Active at Broad range of pH: 2.5- 8,0

· Genetic stability

· Stable at various pH and temperatures

· No toxin production

· Capable of growing on cassava waste baggasse

· Capable of growing in mixed culture of different enzyme producers.

1.2.  Improve enzyme productions of the selected strains (phytase, amylase, cellulase, xylanase, protease) by traditional methods: 

· Selection of the active variants of the selected strains

· UV  and  Chemical mutation;

· Effects of the cultural conditions on enzyme productions of the strains (pH, Temperature, carbon and Nitrogen sources and minerals on the enzyme productions).
2. Screening for probiotic micro organisms: 

  Criteria for screening are: 

+ Microbes (Yeast, fungi, lactic bacteria) producing Bacteriocin, Liz in, vitamin, lactic fermentation, 

+Microbes in microaerophylic and could survive in gut of animals

3. Studying on effect of the selected enzyme on growing of the weaning swine at Lab model:  from July 2004 to December 2004. 

 Commercial enzymes preparations will be tested on various feed used for pig in Vietnam to study on the effect of that enzyme on the growth rate and health of the weaning swine.

	


(This section should be completed ONLY at the end of the 3 year agreement period)

	Research activities and results : 

For each project carried out during the reporting period, summarise results obtained and when the project was completed or the anticipated date of completion. Give the name(s) of the scientist(s) involved in each project.

I. Screening and improving enzyme productions of the selected strains by conventional  methods: 
1. 1 Thee strains have high capacity of amylase production: Dextrinizing  activity at optimum pH and temperature attained 29-30 mg/ml/min

Reducing powers at optimum pH and temperature attained 29-30 mg/ml/min3.4 - 4.5IU (M/ml/ml)

The amylases produced by those selected strains are ideal enzymes for feeding animals in any type of formulation since they are unique enzymes that have high acid and thermal stability.

   Bacillus subtillis V37 Amylase: 

· Stable at pH 4.5 to alkaline pH.  It remained 30% activity at pH 4.0 and half-life at 4.5, 100% activity at 6.0.  

·  Optimum Temperature for Bacillus subtilis  V37  is   70oC, activity also was good at pH 4 to5.0 
· Bacillus subtilis V37 Amylase was  thermostable ,  90% of its original activity was remained. Optimum temperature at 70oC, activity also was good at pH 35-40oC.
A. niger BS1 amylase:  is  was stable at pH 2.5 - 5.0, Optimum temperature at 70oC activity also was good at pH 35-40oC and  Amylase was moderate  thermostable , 43% of its original activity was remained at 60 oC

 A. oryzae NM1 amylase:  is also pH resistant, but less stable then A. niger BS1. This enzyme is also stable at acidic pH.  Its half-life is at pH 2.5, and stable at pH 4.0-7.0.

+ Optimum Temperature for A. oryzae NM1 amylase is  60oC, activity also was good at pH 35-40oC.
+ A.oryzae NM1 Amylase was thermostable,    75% of its original activity was remained at 70oC and at 100oC the enzyme is still active (7%) for 1h.

Amylases  from B. subtillis V37 and A. oryzae NM1  have  High Dextrinizing  activity

Amylase of BS1 has low Dextrinizing activity.  In Contrast to Dextrinizing  activity,  Glucoamylase activity  from B. subtillis V37 and A. oryzae NM1  was much lower than  Amylase of A. niger  BS1.
Therefore, B. subtillis V37 and A. oryzae NM1 produce an ( -amylase, while  A. niger  BS1 produces Glucoamylase ,  (-amylases and Glucoamylases have been proved to be synergistically action on starch.    They were selected for production of mixture of enzyme feed.
1. 2. Screening for xylanase producers used in production Feed-enzyme
There were 59 strains tested showed to be xylanase producers. Among them 26 strains strongly produce the xylanase (more then 100 IU/ml for fungi, more then 2IU/ml for Bacteria) there were 2 strains of Fungi (Aspergillus NM1 and Aspergillus GM56) and 2 strains of Bacteria (Bacillus THB14 and Bacillus 55Lm6) showed to be good xylanase producers. 
+ All these strains can grow on media using grind corn cobs as main carbon source. 

+Opt pH of the fungal xylanases were found to be at pH 5.0
+ Opt pH of bacteria xylanase was at pH  5.0

+ xylanase from Bacillus 55Lm6:  was not thermostable.  Its activity was lost 60% at 50oC, Stability and optimum pH of xylanase from Bacillus 55Lm6 was around 5.0,  more pH stable than strain THB14. Optimum pH was 5.0. The enzymes were active at pH 4.5 to 5.5
 + Xylanase from THB14 is the most thermostable.  It retained 51.5% of the original activity at 70 oC, pH Stability of xylanase from  BacillusTHB14 was around acidic (4.5-6.0), maximal activity was observed at 55oC

+ Xylanase from Gm56: not so thermostable,  it lost 20% at 50oC after 1h,   however xylanase from Aspergillus Gm56  was stable at pH from 3.5 to 8.0 (at pH3.0 & 6.0 remains 30% of the original  for 1h)  
   Active at wide pH from 2.0 to 8.0 (at pH 2.0 the activity was 68% of it was at pH 5.0).

+ Xylanase from Aspergillus NM1 was also not thermostable, it lost 70% activity at 50oC

. Active from 3.0 to 7.0 (at pH 3.0 and 7.0  the enzyme activity was 40% of it was at pH 5.0). The enzyme was stable at pH from 4.0 to 8.0 (Half-life of the enzyme was at pH4.0 & 6.0 for 1h) .

+There fore, Fungi xylanase  were supposed to be fit for enzyme-feed production.  Xylanase from  Aspergillus  GM56  is better than Aspergillus  NM1 in this respect. 
+ Bacterial xylanase were also meeting the requirement of Enzim feed, since they are stable and active at light acidic condition.  
All the xylanase were stable for 1h at temperatures ranging from 0 - 40 oC. They are moderate thermostable These enzymes could not be formulated in pellet form (where the process requires high temperature), but they could be formulating in liquid or powder forms only.
Therefore, it is need to investigate the right way for stabilizing and formulating of the enzyme preparation.
1.4. Screening phytase producers for enzyme-feed production 

+186 strains of Aspergillus and 36 strains Bacillus were tested for extra -cellular phytase production.   There were very few strains showed to produce phytase. Among them strain Bacillus THB17 and Bacillus VK37 showed the highest phytase activity and was chosen for phytase enzyme production.   

+ Phytase from Bacillus BT17 was stable at Neutral and light alkaline pH (6-8).  It is not stable at acidic pH (2.0 to 5.0).  Optimum pH for Bacillus BT17 enzyme action is also at Neutral and light alkaline pH (6-8). Phytase from Bacillus BT17 was rather thermostable. Its activity was remained intact at 50oC and half-life at 60oC for 1h The enzyme activity was maximum at the temperature at 50oC.  

+ Phytase from Bacillus Vk37: more stable at acidic pH than Bacillus BT17 (stable at pH 4-5), optimal pH 5.0-5.5

T therefore the enzyme is suitable for use  as mixture with feeds for certain time prior  feeding the animals

  Strains could grow very well on the agro-by product such as  rice bran and soybean meal.
The phytase of Bacillus  BT17 and Bacillus Vk37 have wide range of substrate specify.  It could digest effectively phytate in various substrates used for pig nutrition in Vietnam such as Rice bran, soy-bean meal, cassava starch, corn starch. Therefore they were selected for further study.

 Bacillus HB 17 Phytase is rather thermostable, but not acidic pH stable. Therefore, it is suitable for productions enzyme-Feed either in liquid form or powder, and feeding animal after prior incubation with feed in liquid feeding. 

1.5. Screening for cellualase producers: 

       There are two strains which could produce acidic cellulases: Aspergillus niger BS1 and Aspergillus BS2, which produce simultaneously both amylase and cellulose.  The Aspergillus niger BS1 produce complete set endoglucanase and exoglucanase and cellobiase,  they were stable and active at Acidic pH:3.5 to 4.5, optimum temperature at 50-55oC, rather thermostable (halflife at 70oC for 1h).

   The Bacillus subtillis NM1 also produce enzymes Amylase, protease and endoglucanase simultaneously.

Therefore they were chosen for fermentation of mixtures of enzyme preparation in this study.

2. Improve enzyme productions of the selected strains (phytase, amylase,  cellulase, xylanase, protease ) by traditional methods:   Selection of the active variants of the selected strains (UV  and  Chemical mutation;

Effects of the cultural conditions on enzyme productions of the strains (pH, Temperature, carbon and Nitrogen sources and minerals on the enzyme productions).

· This thing is being to be done at the moment

4. Screening for probiotic microorganisms
      Over 300 yeast strains in Mangrove forests in “The collection of the microbiological strains of Biotechnology - Microbiology Department”, and the S.b strain from the Ho Chi Minh University of Education were subjected to screening right strain used in Probiotic preparation for piglet. 

 +There were 5 strains of Lactic bacteria  designed as CM2, CM6, M5, PL.9, PL.9.2 showed strong inhibition effect on the tested bacteria   such as dysentery bacteria ( S. .felexneri),  the intestine bacteria (E. coli) and  the typhoid bacteria (S. .typhimurium). They could carry out the lactic fermentation to reduce the pH to3.5-4,0. 

Those bacteria were micro-aerophyles, i.e they can survive in the gut of the animal where is only a limitation of the free oxygen.  There for they were considered to be the suitable for production of the probiotics

+ There were 4 yeast strains which showed inhibit the growth of B..subtilis , amino acid producers, growth in range pH from 4-5.5.  

They were identified and taxonomied to species level by using 26 S - rARN method.  The results showed that:

+ strain §M44  belongs to species Kluyveromyces aestuarii
 +strains MN7 and S.b strains belongs to species  Saccharomyces cerevisisae 

+ strain §M50.1 belongs to genus Candida. 

 Kluyveromyces aestuarii  and  Sacchaoromyces cerevisisae are considered to be safe for animals plants and humans there fore they were selected for probiotic preparation. The strain belong to genus Candida was eliminated from the list.

4. Effects of supplementation of commercial feed enzymes 

to diets on growth performance and feed utilization efficiency of fattening pigs (

   Effects of feed enzyme supplementation to diets on growth rate and feed conversion ratio of pigs in weaning ,  post weaning period and growing period were investigated  using preparations such as Natuphos( 5000 (phytase),  (amylase, protease, xylanase) and   Rovabio ( Xylanase 2200 visco unit/g; beta- Glucanase 200 AGL unit/g and other enzymes ((-arabinofuranosidase; (- Xylosidase; Feruloyl esterase; Endo-1,5 (-arabinase; Endo-1,4 (-glucanase; Cellobiohydrolase; (-glucosidase; Pectinases; Pectin esterase; Endo-1,4 (-mannanase and (-mannosidase).

  Pigs from 20kg to 90 which were fed with a diet supplemented Rovabio did not have any response in growth performance.  ADG of pigs in this group was the same as control group (622 vs 628 g). 

However young pigs (weaning and post weaning from 5-15kg) were affected by adding the enzyme with 3.5 to 5% of weight gain in comparison with non Rovabio feeding diet.

 Supplementation feed enzymes did not affect daily feed intake of pigs, but feed efficiency improved clearly in pigs given diets with Phyatse and Rovabio plus Phyatse (goup II and group IV). 

The results of experiment (in the first phase) indicated that supplementation Phytase with using Natuphose( 5000 matrix value reduced ratio of  ingredients that has high content of protein and phosphorus (soybean meal and DCP) and improved growth performance and feed efficiency in growing pigs.

  The other experiments are being done at these moments.  However, it could be seen the supplement of enzyme to feed improve growth, weight gain and performance of pig, especially in young pigs.

     

	OUTPUT (list only completed outputs and fill in only applicable columns)

	Postgraduate training 

(e.g. sandwich-

model):
	Sex (M/F)


	Year  training started 
	Length of

training abroad 

(months)
	MSc

Expected/

Year of completion
	Licentiate

Expected/

Year of completion
	PhD Expected/

Year of 

completion
	Prel. title of dissertation

	Name of research student:
1.Tran Thi Thuy
2. Doan van Thuoc    

3.  Dao Thi Hai Ly 

4.Ngo   Thanh Xuan

 
	F

M

F

 
	4/2004

4/2005

4/2004

4/2004


	28

28

4


	11/2006

11/2006

12/2007

12/2007


	
	12/2007

12/2008


	+Phytase and a-galactosidase 

 + amylase and cellulae  production

+Xylanase production

+Phytase production



	Postdoctoral research 

training:

Name of research student:

1.

2.

3.

4.

5.

6.

7.
	
	
	
	
	
	
	

	Other training:
(Non-academic training (e.g.

 training of lab technicians)

1. Nguyen Van Tuan


	M
	1/2005
	
	
	6/2006
	
	Lab technician

	Publications during the reporting year:4-2004-12.2004
(List of publications, incl. title, author(s), publisher and date)

a) Papers/books/reports which are published or accepted for publication:

1.  Screening and Study on microbes producing protease on cassava bagasee waste.  Mai Thi Hang, Vu Thi Lien. J. Scientific Research of Hanoi University of Education.  Accepted, January 2005.

b) Papers/books/reports in manuscript form: 

1.    Screening and study on Amylase producing microbes on cassava starch. J. Biotechnology. Submit Manuscript. Doan Van Thuoc, Mai Thi Hang,

2. Screening and study on microbes producing  xylanase on Agriculture by- Product J. Biotechnology. Dao Thi Hai Ly, Phuong Phu Cong, Mai Thi Hang.
3. Screening and study on microbes producing phyatse on Agriculture by- Product  J. Scientific Research. Ngo Thanh Xuan, Tran Thi Thuy, Mai Thi Hang.
4.

c) Conference abstracts:

1.

2.

3.

4.

5.

6.

7.




	Participation in national and international conferences and seminars:
(Theme of the conference or seminar, names of the participants from the project. Mode of participation i.e. oral presentation, poster, chairperson, onlooker/observer)

1.

2.

3.

4.

5.

6.

7.



	Courses, conferences and seminars arranged within the project:
(Summary, duration, no. of participants)

1. Training course on Genetic engineering, cloning gene and application was held on 9 to 13 November, 2004.

2. Training Course on protein purification on  November



	Strengthening of research infrastructure:
(Brief description, equipment acquired during the report year)

Equipment (>50,000 SEK):

Minor equipment (<50,000 SEK):

                                                           1 Amicon concentrator apparatus and Membranes, 

1 Shamberland filter apparatus 

1 Desktop computer 

1 Laptop computer 

1 Multimedia  Projector 

1 Scanning machine 

1 fax machine 

1 modem 



	Other activities and results:

(e.g. visits, human resource development)


	Comments:

 The study on Improve enzyme productions of the selected strains (phytase, amylase,  cellulase, xylanase, protease ) by traditional methods were  not complete at this moment. 

 Selection of the active variants of the selected strains (UV  and  Chemical mutation;

Effects of the cultural conditions on enzyme productions of the strains (pH, Temperature, carbon and Nitrogen sources and minerals on the enzyme productions) have been being  done at the moment

	FINANCIAL REPORT
An audited financial report should be attached to the progress report. (Any variance in the approved budget should be justified)

  The training course on Genetic engineering, cloning gene and application was held on 9 to 13 November, 2004 used the unforeseen budget in estimation budget.



                                                                           

   Ha Noi, January 31, 2005.

                                                                                    
        Project Manager





                            Dr. Mai Thi Hang

SWEDISH INTERNATIONAL DEVELOPMENT COOPERATION AGENCY

Address: S-105 25 Stockholm, Sweden. Office: Sveavägen 20, Stockholm

Telephone: + 46 (0)8-698 50 00. Telefax: + 46 (0)8-20 88 64.

Telegram: sida stockholm.  Postal giro: 1 56 34-9.  VAT. No. SE 202100-478901

Sida’s Homepage: http://www.sida.se
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