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MISSION SUMMARY 

The Co11Sultant visited EJRI from 28th .tune 1985 to 9th August 

1985. The techniques demonstrate• during t~e first Mission 

and the programme to aevelop an improvea methoi !or softening 

jute cuttings were developea further. 
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INrRODUCTION 

The purpeae of thia miaaion w.. te f ollov-up the first misaioR of 

Oct-Dec 1981+ (See miaaioll rep11rt DP/ID/SER.A/576, 29 March 1985). Prior 

te commencing thi• miuioll the Consul.tut heli a briefing in Eun.burgh with 

Dr. H. Stout. The Ceuul.tant left Etlinburgh on. 26th. June ani eeaenoe4l 

activitiea at BJRI on. 28th .Tune 1985. ~ctivitie• at BJRI ce .. ea on 9th J.ugust 

1985 ana a aebrie!ing was hela in Vienna ana with Dr. Stout ill EiiRburgh. 

Thua the objective• ef thi• miaaioll were rath~r '1fferen.t !rem job 

aeacriptioll aupplie& (Appen&ix I) !•~ the reaae11.a outli••• in the firat 

miuiea repert. The leng-tena ebjective vu te auiat BJRI (TRW.) with the 

aeT•l•pment of an. applicable biotechnelegical preceaa !er the impreve& seft­

ellin.g ot jute cuttiRga, anti the ahert-term objectiTe ef thia miaaion vaa te 

ce .. oliiate tho technique• iemollstrate& auriag the firs~ miaaion an& which 

were regarae4 aa beiag neceaaary ~~ the aeTelopment pregramme for achieving 

the long-term ebjective. 

1. Matters arisiag from the first missioa 

A.. Activity within the Micrebiole51 Uepartmellt 

The first miaaioa baa beea 8\lCcess!ul ia atiDaulating activity withiu the 

Department, aaa &espite the fact tbat ene ef the j~•r scientist• was 

abroa4 ••a Fellevship,vork was pregressiag more vigor•usl1 tb.aa baa 

previeualy beea apparest. '?he reapeue t• auggeatiou u.4e ia the first 

miaaiea repert ha4 beea pesitive aJt4 aev coaatruetiTe iaeaa ha& beea 

iaiepeaieatly termulatei • Revever these are impertan.t 

uenuea of the i&D pregramme (particularl1 i:avestit;llting the pessibility 

of pro&ucin~ 1mprove4 setteai.ag of cuttings b1 a ••tli!icatiea o! C•llJtOs­

tim.g cen&itioaa) vhich are uet beiag actively peraue4 aue t• lack ef 

sta!f. All iDcrease in the nuabe111ef eta:ff aeploye4 i• the 4epartment 

weul4 allev this an' ether avenues te be inveatigate4. (see Recemmen­

U.tioM) 
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B. Teat fer seftening 

Although a great aeal ia publishe• ana talke& about se!tening it appears 

t• the Censultant te be tlifficult to aefine ani measure. As peintea 

out in the first miseien report, the Consultant consiaers that subjective 

visual ana tactile assessments of softening carrie& out in the laboratory 

are wholly inaaequate for the preposea R&D pregramme. Experiments must 

be cenaucte• on a large enough scale to allev meaningful physica1 measur­

ment ef se!tening. What these measurements might be is als• preblematic. 

Werkera at IJIRA have use• such measure•enta aa·spinning efficieacy tensile 

strength. quality rati• to measure softeniag •f fibre (1) an& cuttings (2) 

an& carlling reaistance an& compreasabilit;r was ala• appliea t• the measure­

meat ef fibre sefteniag (1), altheugh which measurement(s) give(s) the 

ba.t. intlicatien of se!tening is u11clear. During the periei of this missioa 

the Ceaaultant attemptei to arrange a visit t• IJIRA to tlis~aa this ani 

ether matters (see Section.28 ) but in the event this visit was tlifficul.t 

to arruge. However a letter was sent te IJ~ (Appentlix II) asking what 

measurement in their experience, gives best inllicatien of seftelling of 

cuttings an• any response will be communicate& BJRI. Only by applying 

such measurements can any laberatery or pilet-scale work have any releva.rtce 

t• the Jute Inaustry an& it is essential for such meaningful measurements 

to be appliea at BJRI. 

C. Eltalllination of the existing ~iling process ani links between BJRI ani 
the Inaustry 

Tho appreach meat favourea by the Consultant te solve the softening 

pr~blem waa ( an& is) to a&apt the current piling coniitiona. This is 
,. 

because such a proctaure voul& not involve intre&ucing nev technelogy 

int• the Mills an& woul• thus be moat acceptable to the mill operators. 

~. this en& it was aesirable te collect base-line &ata on some physical 

an& micr•biological changes iuring piling, an• the team were encourage& 

t• pay regular visits to mills for this (the Kari1,1 Jute Mill at D.emra in 

part1cular). The team have attempte& to carry out this wo~k, but it is 
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apparent there is no reliable transpert available within BJRI,iCthat 

without the use o#' the UNDP vehicles, visits to the mills are not 

p~ssible. It is essential that deve.opment work within Bu"'RI (Tech) 

as a whole is gearetl towards the Industry and. that close links are 

tlevelopetl and maintained. with it. The Hic:;.·obiology Department has 

attemptea to tlo this and BJRI (Tech) must ensure? that tranaport facili­

ties are available to make such links possible. (see Recommentlations) 

During the Consultant's first mission a visit was matle to j'i.&te mills in 

the Khulna area, and. in one such mill a trial vas bein~ :performe& on a 

commerciall: available product which the manufacturers claime& woul& 

promote softening when added. to the batching eil-water emulsion. The 

pro&uct appeare& by smell and colour to be base& on molou;ses, which 

with the establishment of sugar refining industries in Banglaaesh is 

becoming a reaiily available by-preduct. The effectiveness of this 

pntluct shouli be ascertaine& by consultations with the mill an& it 

coultl perhaps be use& as a basis for tleveloping an irproved. piling process. 

2. Activities Durin5 This Mission 

•· General Technigues 

The general techniques tlescribed. in the report of the first mission were 

furthe; tlevelopea, particularly the collections ef tlata on the micrebio­

logica1 changes eccuring during the piling process, antl the c·ll.tivation 

of fungi in laboratory-scale fermentation units. The former is seen as 

particularl1 important by the Conaultant for the reasoll8 outlined abov&. 

B. Visit to IJIRA. 

The Consultant attemptetl to arrange a visit te IJIRA in CalcuttA tluring 

this mission, as from the publish•• work antl iiscuss:i.ons with Dr. El. 

Stout it was concluietl that aa the greup there has eon~i•erable experience 

in the biotechnolegi.cal treatment of cuttings within the mills it. wou~• be 
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worthwhile to holtl discussions with them. Although the visit did not 

take place, correspondence with the group at IJ~ has been undertaken 

and. it ia hopetl that il)formation cf d.irect use to BJRI will result from 

this. 

RECOMMENDATIONS 

.A.. Previous recommeniations 

The CoDSUl.tant reiterates the recommeniati•ns matle in the report 

(DP/ID/SER.A/576) of the first missi•n. In particular, attention 

aheul• be pai• to recommenU.tion ! (th.at any future Traineeships 

shouli be uaetl t• gain experience in general micrebiological techniques 

neetle• fer the R&D pr~gramme) anti recommentlation .£ (that an appro­

priate level ot manpower be ma4e available to the 4epartment to allev 

it to carry out the several lines ef investigation which promise te 

p~e•uce an improvetl methot of softening). 

B. Transport facilities at B.ral!: 

The central theme of the project ot assistanc~ by UNIDO to BJRI has been 

to ~nable £11 encourage BJRI to work cloael1 with the Jute Industry to 

tlevelep anli intro•uce techDolegies that are et ~enefit to the In•ustry. 

However, tra!Ulpert facilitiea within BJRI 4e not appear to b~ available 

ter stattviaits to mills anA i:riatea• reliance is placetl on UNDP vehicles 

for such visits. BJRI should examine ita transpert facilities and make 

available to ita staff such tranaport as is nee•ei to instigate ana carry 

out ievel•pment pr•grammes in ~~llaboration with the Jute rnaust17. 
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U~ITED NATIONS 

APPE~1HX l 

UNITED NATIONS INDL'STRIAL DEVEL~PMENT ORGANIZATION 

Post title 

Duration 

Date required 

Duty station 

Purpose of project 

Duties 

Qualifications 

Language 

t:NIDO 18 .June 1982 

PROJECT IN THE PEOPLE'S REPUBLIC OF BANGLADESH 

JOB DESCRIPTION 
DP/BGD/75/013/11-51/31-7.B 

Microbiologist 

Three months 

As soon as possible 

Dacca 

INTERNAL 

To assist the Bangladesh Jute Research Institute (Tech) to develop 
its microbiological research programme especially in the areas of 
nutritional problems associated vith the grovth of anaerobic bacteria. 

The consultant will specifically be expected to: 

1. Take part in the research work concerned vith the removal of 
non-fibrous material from inadequately retted jute fibre; 

2. Advise particularly on the provision of nutrients to give 
more profuse gr~vth of bacteria associated with retting. 

The consultant will also be expected to prepare a final report, 
setting out the findings of the mission and recommendations 
to the Government on further action which might be taken. 

Post-graduate degree in Microbiology/Bacteriology; considerable 
experience in the study of nutritional aspects of anaerobic and 
aerobic bacteria, or bacteria of industrial importance. 

English 

Applications and communications re9ard1twJ this Job Description should be sent to: 

Project Personnel Recruitment Section. Industrial Operations Oi'vision 

UNIOO, VIENNA INTERNATIONAL CENTRE, P.0 Box 300, Vienna, Austria 

.... I .. 



Backgruuwl 
Information 

- lt -

Jute is the most important export commodity of the country and also 
the rsw material for the country's most important industry. The 
jute industry was completely nationalised in 1972 and has been makiug 
steady progress since then towards achieving the 1969-1970 production 
level, vhich vas the highest in its history. 

There a.re currently 77 jute mills in the country, of vhich 74 are in 
operation. The estimated production in 1974-1975 vas 451,000 metric 
toLs of jute fabric in the form of hessiao, sacking and small 
quantities of carpet backing; this represents approximately 50% 
of actual installed capacity. Approximately 85% o~ this production 
goes to the export market, earning 55% of the country's foreign 
exchange. The industry provided employment for 200,000 people. 

In the last ten years, and particularly in the early 1970s, jute has 
b~en sutJect to increased competition from synthetics, mainly from 
polypropylene. The successful market development of polypropylene 
in direct competition vith jute cao be attributed to its lo- price, 
ready availability a.~d superior technical performance as a result of 
superior mechanical !ind physical properties. A typical example of 
the prevailing situation is in the area 0f primary carpet backing 
in the US market, vhere the share of jute has fallen from over 80% 
in 1967 to less than 30% in 1974. The decline in ether markets and 
other traditional jute end-users has been equally precipitous. 

While in the short term a policy of containment to minimise market 
losses on the part of the jute producing countries must necessarily 
focus on the price imbalance betveen jute and synthetic products, 
the survival of the jute industry vill depend on the increase of its 
productivity and the development, through research, of better products 
and nev end-users. This project has been cesigned vith the latter 
aim in mind. 

The Dacca Declar~tion of January 1973 envisaged the establishment of 
Jute International vith a mandate to carry out joint research and 
development activities. UNDP ~ubsequently fielded a Research and 
Development Working Group to recommend priority projects to Jute 
Interational. The technical centre envisaged to be established under 
Jute Inttrnational vould be fed vith results from various national 
aod international reserach centres for effective translation as and 
vhen necessary. The Resear~h and Development Working Group also 
stressed the need for viable national research centres to carry out 
their o~'U research projects vhich vill be valuable to their ovn 
national industries. 

In th~ country, the :nandate for carrying out technological research 
has been givmto the Bangladesh J~te Research Institute. The 
In~titute consists of an agricultural research ving and a technologice.: 
re~earch centre. Facilities at the technological research centre are 
iaadequate to carry ?ut any maaningful research and development projec~. 
In addition, the centre is understaffed and lacks expertise in all the 
important areas of jute technology. As the report of the research and 
development vorking group for Jute International states, assistance 
to the Bangladesh .;'.l'te Resea!"ch Insti tt.:':.e is ·..i..rgently :'leeded to 
ir::.pz·ove its o·..rn !"acili"..i.es !"or research 3.:i:i dev-:lop'=e:Jt, irrespective 
of related tec~~ical activities planned !":r :~:e :nternatiocal. 
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The Government has recognised the significance of technological 
research on product development, diversification of end-uses for 
jute fibres and testing quality control services. Th.rough the 
Ministry of Jute and the Bangladesh Jute Indust~ies Corporation, 
the Government is proceeding vith a re-organisa~ion of the 
Bangladesh Jute Research Institute \l:i_th the aim of malting it a 
viaule research institution. 
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APPENDIX II 

;qttt~~~~ ~s ~>its ~~PFG~s <~~~.fil)-
""'~~1 qT~oTPf~ "ffsH!i]g 

11rf~" fi'.~1 ~rt~A~. c;~1-')Q 

~T1t-•mi;~) (Cable : BAJRI) 

~ -'}O"''\t 
lf!TC'IT9f'11 : ~ }O ')O }-~/} 

Dr. D. L. Ghc::.h 
Biolob"Y Division 
Indioui Jute Industries 
17 'l.'aratola Hooi.d 
C;alcuttM - ?00 088 
IndiM 

De~ Dr~ Ghosh, 

Bancladesh Ju"t• Research Institute (Technolon) 
Qov1. of lb• Peoplc'1 Republic of B101ladub 

Maaik Mia A•caue, D1cc•·IS 

Re::.e;uoch Aa&ociatioa 

I trust yau received my Telex ia!ormiag you that I would be 
v~able to ~y you a vici t ciuririz my ~resent st.;.y i?!. Bagl-..J.esh. I 
very mueh regret that I ~ve beea UJLable to visit you. but t~e trip 
v~ becomiJ1t di!!ieult ;uid time-co:RSumiag to arr•nge !or various 
re~&ons, and my -.ork pror.t:.amme at EJRI is very ful1 so I !elt that I 
could not really spare the time - 6 weeks p•GG•s more quickly tL-.n 
one imagines' • 

P.:owever, I thought I woula tae this opportunity to make some o! 
the comments thir.t I You1~ ~ve mace had I visi~ea you, and I Gbould G~Y 
that my backgroUDd ia ic_ Micrcbiolegy ( As epp$)&eti to Biochemistry) and 
oo '111 opinion ia obviously bi~sed towar~ this. My co~Jbents are attMehed 1 

and I !lope tbat you tinQ th~m conatructive. ~! you have ;JIJY comments on 
the!ll I would be pleased to receive thee at my tJ.K. adciresa •. 

I regret it has not be~n possible to visit you this trip but p6r­
baps VG ~ay ~eet in the future. 

Yours sincerely, 

John Green. 

EDclesurH 
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l. What physical measurement do you think gives the best indication 
of 'softening' of cuttings or do you n~e~ to look at a range of 
measurements? I ask this because although a great deal is talked 
about softening it seems to me to be difficult to define or measure 
precisely. In your paper J. Text. Inst. (1980) you applied carding 
resistance and compressibility to study softening of fibre, but have you 
applied this to cuttings? 

2. In your papers J. Text. list. (1980)» (1983) you state that the 
enzymes present in the wheat-bran extract are primarily responsible 
for softening activity (Although you concede that this is in 
conjunction with microbiological activity). (Although a 
microbiologist l would suggest that your precess could be effective 
for two alternative reasons. Firstly the wheat-bran extract may 
contain nutrients (Intrinsic materials in the bran, and/or materials 
(such as vitamins produced by fungal growth) which are stimulating 
microbial activity during piling. This could be tested by using a 
negative control such as wheat-bran extrac~ alone (that is withou~ 
fungal growth) or wheat-bran extract which has been heated to 
inactivate enzymes. Secondly, the wheat-bran extract could contain 
significant numbers of conidia of the fungus (if it has sporulated 
within the 2-3 ~dY incubation period) so that the fungal inoculum 
(i.e. the conidia) in the extract could result in fungal growth 
(and activity) in the bins. Have you examined the wheat-bran extract 
for the ~resence of conidia? A suitable control would be to use an 
inoculated wheat-~ran extract with conidia removed by filtration or 
centrifugation. 

I appreciate the problem you have in conducting such controls within 
mills - you commented on this in your papers, and how to conduct 
meaningful experiments on the laboratory or pilot-scale is a problem 
we are wrestling with at BJRI. However, without such control the 
relative effects of enzymes/nutrients/fungal lnoculum can only be 
surmised. For instance, you mention in your 1983 paper (page ql) 
that one mill blends the residual solid culture with line cuttings 
to promote softening. Have you measured the levels of residual 
enzymes in this? I suspect they will be low and that the softening 
effect results form the application of nutrients (Bran) and/or heavy 
fungal inoculum. You mention in your 1983 paper (page 115) that did 
carry out an experiment in the IJIRA pilot mill, so could you not 
test these theories using pilot-scale facilities? I concede that 
small-scale experiments with small volumes of cuttings would not 
reproduce bin conditions er provide a sufficient volume of fibre 
to conduct spinning trials. However, in your manuscript of Part Ill 
(page 2) you mention that preliminary studies had shown that any 
combination of enzyme without cellulose did not show significant 
softening. I assume these studies were carried out on a small-scale, 
so could not this system be u~ed to test controls? 
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3. I would be interested to know how the cotton activity (Part III) 
relates to the various cellulolytic enzymes mentioned in Part I 
- is cotton activity the sum of the activities of these enzymes 
and does a doubling in one or all of these enzymes' actjvities 
lead to a doubling in cotton activity? I ask because in Part III 
you state that cotton activity is absent unless the specific 
inbibitor is removed, yet in Part I the activity of the four 
cellulose - degrading enzymes was detected without removal of tre 
inhibitor. 

In co~clusion, I feel that you underestimate the role of micro­
organisms in your modified piling process and I suspect that it 
is the nutrient/fungal inoculum input which enhance~ the softening 
activity. Perhaps the additj_on of other nutrients or organisms 
with other enzyme activities might result in even better softening. 




