REPORT

ON
POST DOCTORAL F ELLOANSH P

YEARLY ACTI VI TI ES

FEBRUARY 1996

ISRA / DIRZCTION 55 RISHERCHES
SUR LES PRODUCTIONS
] ET LA SANTE ANMALES |
ARRIVEE

o 3G
oo 04 MAGS JOCH Dr. CHEIKH MBAYE BOYE

coL| K&, oL
Wovwo 4 59€



INTRODUCTION

In midune 1994 the Senegdese government recdved an gpplication form for
KOSEF (Korea Sdence and Enginearing Foundation) post doctord fdlowship for foreign
researchers from the govenment of the Republic of Koreg, and trangmitted it to all
resarch inditutes and  univargties for  goplicants  Our ingtitute (the Senegalese
Agriculturd Reseaerch Indtitute) sdlected candidete for the fdlowship and 1 was chosen. 1
filled out the gpplication form and put together a research plan which outlined the area 1
wanted to be involved in and have research undertaken on . The plan Sated:

“ a - underteke expaimetts and courses on nutritiond  physology for smdl
ruminants to better undersand how to andyze and make inference on feeding behavior of
ot cyde rgroductive animas (smdl ruminents and poultry) and on response under
feading with agriculturd by-products under extensve or intengve feeding’;

“ b -finding ways to optimize the vaue of those by-products in the feeding strategy
to be recommended”.

In December 1994, we recaved confirmation that the goplication st was
accepted and that 1 will be working with Dr. J. K. Ha (my hogt scientist) from the Seoul
Nationd Universty College of Agriculture and Life Soences 1 made contact with him and
proposed to put together a program and schedule of activities upon my arrival in Korea

Upon my arival in Korea on the 24th of February 1995 and after a fird mesting
with my hos scientist and a brief vist to the membeas (graduate sudents and post
doctorate assigtant) of his laboratory, we decided that 1 will take some times to hand out
the proposa on the experiments 1T intended to work on for the duration of my stay. A
month later I came up with two topics

“sudy of the nutritive value of a non conventiond foodduffs cardboard” and

“tes on potentid for native chicken to use high fiber ration’.



ACTIVITIES UNDERTAKEN

Upon my arivd, 1 wes shdtered during the fird month a the guest house of the
College of Agriculture and Life Sdences then moved to a room a the farm dation.

The day of my arivd, 1 had a mesting with my hodt scientist and the graduate
sudents and post doctorate assistant of his laboratory during which 1 was gven a
summary on thar works after the meding 1 was introduced to the head of the Animd
Sdence and Technology Department dr. 1. K. Han with whom 1 took about my work and
my expectations then to the Dean of the Callege and his .

After satling down, 1 soon was faced with the fact that all activities were
undertaken in Korean language which 1 could not read, write or goeek; this was and dill is
an handicap in the pursuit of my adtivities because 1 could not use my files brought with
me and communicate or search for references on research works done by my fdlows
Korean ressarchers in my fidd. 1 did overcome some of it by buying a computer and some
Software in English which did dlow me to write my proposal and be able to perform the
andyds neaded on the data 1 gether in the course of my experiments here

The proposd on “dudy of the nutritive vaue of a non convertiond foodstuff:
cardboard” was carried out on five expaiments

1) comparative digedtibility of trested cardboard (sodium hydroxide: NaOH) and
rice Sraw usng “rumen collection” and “KNGF-SNU” a fungi isolated by the research
team of the ruminant nutrition laboratory from the rymen of Korean nétive god;

2) effect of chamicd trestment i.e sodium hydroxide, ammonium hydroxide,
hydrogen peroxide and sosked with running water) on in vitro dry matter digestibility
(IVDMD) of cardboard;

3) effect of protein supplement (cottonseed meal) on in vitro dry matter
digestibility (ITVDMD) of cardboard,



4) dfect of chemicd treament (i.e NaOH or NH,OH) on in situ dry matter
digedtibility (ISDMD) of cardboard,

5) biochemical rumen characteristics (volatile fatty acids and ammonia
concantration of sheep fed digs with differet levds of subditution of rice draw by
cardboard.

Recyding wagte products has recaved atention in recent years due to shortages of
food (roughege, cared and cared by-products) for feeding of animd egpeddly in
developing countries where there is competition between humans and animals in the use of
some foodduffs This lead to the trial of non conventiond foodsuffs Wood products and
resdues have been recaving consideration as posshle energy sources for ruminents. Their
use could free more additiond foodduffs for men and alow recyding of wood products
such as waste pagpe into productive use (meat and milk) in ruminants Feeding weste
paper to ruminants has crested interest because it utilizes a waste product which hes the
potentid to become an economicaly feasble roughage subdtitute in ruminants diets

Ealy works have shown thet varieties of waste papers can be consumed ad
digested by ruminants, thet dry matter disgppearance (DMD) rate varies depending on the
naure of wade papeargi.e brown cardboard and brown wrappings paper have higher
DMD then glossy or slk magazine which have higher DMD then newsparint paper). The
vaidion could be the effect of difference in manufacturing process Chemical trestment
(many NaOH) of cardboard have shown to improve IVDMD and the same is true for
nitrogen supplement. Complete diets incorporating cardooard have been well digested by
ruminants

To be successful in the promotiona use of cardboard, one may show how well it
can be a subdtitute to low qudity forage and roughage. Our objective in the different trids
done was to evaluate the digedibility vadue of cardboard and its ability to be a good
subdtitute to low qudity forage as basal diet in a feeding Srategy of areas where there is
shortage of conventiond foodduffs for animds



Experiment 1

200 g of cardboard were tregted with a 2000 ml solution of 4% sodium hydroxide
(NaOH) into a becher, seded for 96 hours & room temperaure, then ar dried for 48
hours. The trested cardboard and a same amourt of rice Straw and non treated cardboard
were grinned (1 mm) separady. 2 g of triplicates samples of each trestments were put
into test tubes and 10 ml of Lowe's medium were added under CO, and autoclaved for 45
mn. Rumen content from a fistulated sheep fed rice straw and concentrate (ratio 30:70)
was coollected by aspiraion through a rubber tube and under anaerobic conditions
(Hungate aneerobic sysem CQ,) wes filtered using a four layer cheesedoth, the rumen
fluid westhem centrifuged a 10000 rpm for 15 mn a 10°C, the supernaant and the upper
white layer were collected and the ““rumen collection” which was homogenized usng a
vortex and then diluted a 10% with a Bryant's solution under CO,. Culture of “KINGF-
SNU” fungi was ds0 homogenized usng a vortex and then diiuted a 10% with a Bryant's
olution under CO,. Samples were then inoculated with 1 ml of one of the trestments
(“rumen colledtion” or “KNGF-SNU™) and incubated for 7 days a 39°C. Replicates were
teken out a day 4 and 7, dried for 48 hours a 70°C then weighed for dry matter
disgppearance (DMD).

The results show & 4 days of incubation a DMD rate of 88, 165 and 30.0 by
“rumen collection” for trested cardboard, non trested cardboard and rice Straw
respectivdy 100, 205 and 29.2 by “KNGF-SNU” for trested cardboard, non tregted
cardboard and rice straw repectively. At 7 day incubation the DMD rates were 13.2, 17.0
and 325 by “rumen collection” for trested cardboard, non tregted cardboard and rice
draw repectively and 89, 21.9 and 31.8 by “KNGF-SNU” for treated cardboard, non
trested cardboard and rice Sraw respectively.

Thee dala suggest tha rice straw is more digested than cardboard and that
chemical trestment did not improve the digedtibility of cardboard. The “KNGF-SNU”
shows higher (p < 0.05) potentid for digesting cardboard than “rumen collection” but no
difference in digedibility potentid between “KNGF-SNU” and “rumen collection” was
found for rice draw. This may be due to the fact that “KNGF-SNU” is cultured ad



conserved under filter paper which may incresse its potentid for wood by-product
degradetion.

Experiment 2

200 g of cardboard and 2000 g of a solution of pne of the chemicd trestments
(4% NaOH, 3% NH,0H, 1% H,0, and running water) were put into a becher which wes
then sedled and dlowed the chemicdl trestments to react for 96 hours, then air dried for 48
hours, then grinned (1 mm). The rumen flud was obtained in the same way then in
expaimat 1 without the centrifugetion. The fird phase of the Tilley and Tery in vitro
digedtibility method was then undertaken which consists of a 48 hours incubation of 2 g
sample with 20 ml rumen fluid a 39°C.

Thein vitro dry matter disappearance (IVDMD) rates were 65.5, 59.3, 40.7, 52.2
and 54.4 for non treated cardboard, NH,OH treated cardboard, NaOH treated cardboard,
H,0, trested cardboard and soaked cardboard (running water trestment) respectively.

Non treated cardboard has higher (p < 0.05) IVDMD rate than NaOH treated
cardboard, but no significant difference in [VDMD rate was found between non trested
cadboard and the other chemicd trestments. The overdl finding is tha chemicd
trestment does not improve the IVDMD rate of cardboard.

Experiment 3

Cottonseed med (CSM) was use as protein Source in atrid to evaluate the effect
of protein supplement level in the digestibility improvement of cardboard. Three leves
were used: 10, 15 and 20%. The rumen fluid was obtained in the same way then in
expaimeant 2 and the Tilley and Terry in vitro digedtibility method done also in the same
way then in experiment 2.

The IVDMD rates & 24 hour incubation were 257, 252 and 32.7 for non
supplemented cardboard, 10%, 15% and 20% CSM supplemented cardboard respectively,
and 458, 483, 464 and 445 a 48 hour incubation for non supplemented cardboard,
1 0%, 15% and 20% CSM supplemented cardboard respectively.



The results suggest tha supplenented CSM a 15 and 20% levels improves
IVDMD rate of cardboard a 24 hour incubaion but not a 48 hour incubation.

Experiment 4

The treated cardboard (NaOH and NH,OH) from experiment 2 were used in the in
situ trial conducted udng the facilities of the Naiond Livedock Research Inditute
Triplicates of nylon begs containing 2 g of samples of one of the treetments (non treated
cardboard, NaOH treated cardboard and NH,OH treated cardboard) were incubated into
the rumen of a four years old fisulaed Holstein cow fed concentrate and alfalfa hay.
Samples were removed & 0, 3, 6, 9, 12, 16, 24, 48, 72 and 96 hour; after removal nylon
bags are washed gently under warm running water then agitated for more washing into a
bucket full with running water for 30 to 35 mn until the water is dear. the bags are then
dried for 48 hours a 70°C and weighed for ory matter disappearance rate. all replicates of
agven removal time and trestment are then mixed and sant for ADF and NDF andysis

Thein situ dry matter disgppearance (ISDMD) rate were 29.7, 38.1 and 41.5 for
non treated cardboard, NaOH trested cardboard and NH,OH treated cardboard
repectively a 24 hour incubation time and 48.7, 47.9 and 44.4 for non trested cardboard,
NaOH treated cardboard and NH4OH treated cardboard respectively a 48 hour incubation
time

The resuits suggest that chemicd trestments (mainly NaOH or NH,OH) improves
(p < 0.05) ISDMD rate a 24 incubation but not a 48 hour incubation.

Experiment 5

Three figulated adult shesp were used in a Lain square desgn 3 x 3 with 3 digs
rice Sraw and concentrate (T1)(ratio 40:60), cardboard, rice Sraw and concentrate (T2)
(ratio 20:20:60) and cardboard and concentrate (T3)(ratio 40:60). The adjusment period
was 4 days and the collection period 3 days. Every 7 days each shegp was fed a new diet
dffeet from the one for the last wesk. Rumen content samples were taken udng a
rubber tube 4 hours after the morning feeding of every day of the callection period. Upon



arival & the laboratory, the samples are filtered using a four layer cheesedoth and 10 mil
of the rumen fluid are collected into test tubes where are added 1 ml of a 2% HgCl,
solution and 2 ml of a 25% HPO; solution, then the mixture is centrifuged & 3000 rpm for
15 mn a 10°C. 2 ml of the supernatant were collected for further ammonia andyss usng
the Chaney and Marbach method with a spectophotometer a 630 nm. Duplicatesof 1 m
of the supernaant are then centrifliged again a 14000 rpm for 15 mn a 10°C and the new
supernaant collected for VFA andyss a Kon Kuk universty usng a Gas Chromatograph
( Hewlett Packard Gas Chromatograph 5890A series |1).

The ammonia concentration (mg per 100 ml rumen fluid) was 5.7, 2.3 and 2.6 for
diet T1, diet T2 and diet T3 repectively.

The totd VFA concentrations (mmol per liter of rumen fluid) were 64, 9.1 and 85
for diet T1, diet T2 and diet T3 repectively.

The acetic acid concentrations were 3.6, 5.1 and 4.8 and represented 57, 56 and
56% of the totd VFA for diet T1, diet T2 and diet T3 respectively.

The propionic acid concentrations were 1.7, 2.6 and 1.9 and represented 26, 28
and 22% of the totd VFA for diet T1, diet T2 and diet T3 repectively.

The butyric acid concentrations were 1 .0, 1.4 and 1.8 and represented 16, 15 and
21% of the totd VFA for diet T1, diet T2 and diet T3 respectively.

The ammonia concentrion was lower (p < 005 for the digs containing
cardboard which show higher (p < 0.05) concentration of totd VFA.

Although the acdic acid concentration was higher (p < 0.05) for the diet
containing cardboard, there was no significant difference (p < 0.05) between diet by
looking a the acetic acid concentration as percentege of the totd VFA. The propionic
acid concentration as a percentage of tota VFA was higher (p < 0.05) for diet containing
rice Sraw. the butyric acid was higher (p < 0.05) for diet containing cardboard but was
higher (p < 0.05) as a percentage of total VFA only for the diet without rice Straw.

All diets in the expaimet show lower (p < 0.05) acetic acid concentration
expressed as percentage of totd VFA than usud (63). Diets with rice straw show higher
(p < 0.05) propionic acid concentration expressed as percentege of totd VFA than usual
(21). Dig with cardboard as s0le source of roughage (without rice draw) shows normd



propionic acid concentration and higher (p < 0.05) butyric acid concentration expressed as
percentage of total VFA than usual (16).

It seems that there is a shift in VFA production from acetic acid to propionic acid
for the diet containing rice sraw and from aoetic acid to butyric acid for diet with
cardboard as sole source of roughage (without rice draw). The higher levd of totd VFA
for diet containing cardboard may be due to the fact thet cardboard is more easly and
rgpidy degraded than rice straw, and the same fact may explain the low levd of ammonia
by a rapid incorporation of peptides by microbes because of the dreedy avaldble VFA
from cardboard degradation or by the sparing effect on protein degradation because of the
reedily avalable carbon skdeton fi-om cardboard degradation.

The overdl findings of theses trias suggests that cardboard is suitable to be a
ruminant fesd and thet it can be a good subditute for low quality forage as source of
enagy in ruminant feading.

A growth trial involving the evduation of wagh gan, body compogtion and weagh
gan compostion was on schedule but could not be done for lack of fund to buy the
number of animas necessary for the experiment.

The proposal on: “test on potertid for native chicken to use high fiber ration”
consisted of two trids a digedibility one and another on growth which would have
evaluate three levds of fiber content of the diet (3, 5 and 7) and would have look a the
level of inteke, digedtibility, waigh gan, compostion and nature of gan and the microbid
compogtion of digedive tract.

Although we hed dl the hep nesded for the feed from Dr. 1. K. Han, the animds
we hed a our digposal were from a breeding stock and part of the experiment could not be
performed. The alternative we had to but the native chicken from outside and
menufacturing a new st of digedtibility cages could not be made for lack of fund.
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On May 1995, 1 atended the symposum on “supply of livesock products to
rgpidly expanding urben populaion”.
On September 1 mede a presentetion for the graduate Students of the Department of
Animd Sdence and Techndogy on “Senegd: an ovarview” in which | underline Senegd
main characteristics: type of government, conditution, culture, politic, economy,
education system, populaion and geography.

1 ds0 have the privilege to be presant a two presentations by:

- Dr. Cheng (Livestock Scences Section: Research Sation, Lethbridge, Alberta,
Canada) on':
d the uilization of rumen fungi enzymes in hiotechnology: exploitation of rumen
microbid enzymes to the benefit of the feed indudry,
b) microbid attachment to feed and mode of action.

- Dr. Ushida (Kyato Prefecturd Universty Jgpan) on:
d underdanding of microbiologicd physology of rumen and hind gut anaerobic becteria,
fungi and protozoa,
b) inter-gpecies hydrogen trander in anaerobic microbid ecosysdems

My host scientist laboratory being mainly a rumen microbiology one, | did learn a
grest ded about rumen microbes dudies techniques (isolaion and characterization,
ezyme adiviies degemingion and evdudion). The ruminant nutriion bang the
underganding of the metabolism of the microbes of the rumen and finding way to achieve
a more efficient way to improve the production by the microbes of the end products
needed by the hogt animals for its own production, one can undersand the importance of
rumen microbiology dudies and its impact on the devdopment of future draegies in
feeding ruminants The meabdlian of the micobes bang the end result of the enzyme
adtivities, knowing and charatterizing the differet enzymes (and ther mode of action)
involved in the process of degradation of the different constituents of the feed
(carbohyadrates, protein, lipids and mingrals) are essntid in the improvement of the end
products production the hogt animd needs for its production (meat and milk).
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What | have lean in these areas will be of grest importance and hdp in
implementing new topics of research in our laboratory and will surdy improve the use of
low qudity forage and non conventiond foodduff.

ACKOWNLEDGMENTS

1 wish to thenks the Korea Sdence and Enginegring Foundation (KOSEF) by
credting this new program of pogt doctord fdlowship for a better exchange of information
and cooperation between Korean scientists and foreigners which have dlowed me to come
to Korea and work with some of my colleegues of my fidd, and giving me the opportunity
to increese my knowledge in ruminant nutrition.

My thanks to Dr. J. K. Ha for dlowing me to work with him in his laboratory, for
all the support and hdp he gave and for fadliteting the execution of dl the experiments

My thanksto dr. L K. Han for all the support and advise he gave me

My thanksto Dr. S. S, Lee, Dr. W. Y. Kim, MrsJ. B. Lee, W. D. Kimand S. H.
Kim for ther underdanding, hdp and support.

RECOMMENDATIONS

The language barier is a great handicgp in the communication process and more
efficient work by the foreigners contring to Korea, it will be therefore of greet interest for
the future post doctord felowship patidpants of this program to have a two to three
months intendve language course. 1 did have a lot of problem communicating ( undersand
and being undergtood) and think that 1 would have gain more in teem of know-how from
my hod scientist if T was able to gpeek, write and read the Korean language and dso it is
the bet way to undersand the Koreen culture which also is pat of the am of this
program.

Although we as patidpants of this program have an dlowance sufficent for our
expenses, the hodt scientist nesds more finandd  incentives to support the experiments the
particpants are underteking but dso it may be a way to hdp upgrade the laboratory or
new goparatus needed for the work they are doing



