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A.   tinnì 9f m fn¿ici 
UM fallowing aharteeainga at tha dlatlllar/ fluni at 

l«M «litt I- 

1.     Tha lo« daily capacity of tha plan*    6,000 -6,500 

lit ras ef alcohol (calculated a« 100*) inotaad of tha nominal 

capacity of 9,000 lltraa. 

t*     Tha had quality of cariala raw aolaaaaa, apaelally thoaa 

arataeod fra« tha r« fining of ran awgara lapo rt ad from Arcanti na 

Mi »mail.    TìM faraoirtatioa of anon ajalaaaaa 1« 90 badly 

aarfaraad that ina "richaaaa* of tha fa mont ad aaah dooa not 

miri «ara thM 3-4 p«r eant alcohol, raaulting tharafora In a 

law ytald of alcohol Mí in a docraaoo of tha plant'a capacity. 

3.     Th* periodical iaciMotationa (au«« and calci«« aulpaata) 

which »look a» tha ftrat eal«aa «f tat diatillation unit, 

radaci*« Ita flan gradually, and aaaaaa>antly reducing tha capacity 

af tha plant ant 11 aeaplete ahat down far alaaning. 

B.      Ifoatlratlona ani »aaalta 

Tha taohalajaa af tha farà» at at Ion »roeaoa, M it haa fceea 

praetiaad aiae« aevaataea yoara ago, preeonted cartai a anoaalioot 

1«     *• aaratlaa waa carrlo4 oat eariag tha preparation aaaao 

af tha iaaaalwa in apite of tha vitality 9t aaah procedure 

fa» tha araaagatlaa af yeaat. 

tin) air aaaaraaaat (170 a^fr) «ai ita connectlene haw« 

WM rectore« and pat lata epe ret lea aiaaa 11 rearaary 1975t 

émffthf tha pripigatloa af tha yeaat laeealwa. 

»la« af Mittat feraeatad aaah a«d aadlatwreed fomented 

M aaBfarai is tha laaaratty ander the eane aaavHtiaaa 

foretfcer fact ora,   la tha «lam, aa rat loa ««ring preparation 

af tha iaaoalaa aw ala« teca proceeded «ita aariag a eartain carico 

M af tha tw« praoaearoo («ith and without aeration) 

ilt«d la favaar «f tha «oratio«* 
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2. 

(*)    An incraiRi» by 8 per cent of the production yield 
of alcohol. 

(b)    Hi^h count   mere .vie of yeast celle by nor« than 200 
per rent. 

(e)    Increase of the capacity of the "cuveri«" (vessels) 

by 15 per cent   an.l  consequently an increate in th«  daily 

capacity of the plant.    The data of these experiences are 

detailed in this report.    Thee« experiences de-ions trate* 

the benefit  of aeration durin» the yeast  reproduction and 
its effect on the yield of alcohol. 

The water available in the plant is artesian and not 

chlorinated.    A «ample sent to the central bacteriological 

laboratory at "Horns" for analysis revealed the pollution 

ef this water (see annexed bulletin Wo. 2). 

It «as noted that the possibilities of supplying th« plant 

with   potable chlorinated water for the fermentat io« (lOO a* 

daily) is not possible and thua chlorinatirn of the available 

artesian water has been done by using the calcium hypochlorite. 

The us« of th* hypochlorite is expensive an« not ejuita 

•fficisnt and specification* on an automatic chiorination station 
have been given for poseikle purchase. 

3.     Before the expert's arrival, th« plant use« th« eeewerelal 
WwM *•*»* 3° *•* o»nt (dry aatter) as a seeding fer inoculation, 
»wh practice is i «proper for the following reaaonsi 

(•)   Pollution of th« bakers yeast during naaufaaturlng, 

•«eking, transport fron Daaaeous t« Ran» aal «anal 

•aaipulatiene during «««dinf.    Thi. feat he» W«a ••nfiras* 
•y alereocopioal tests. 

<»)   Besides, th« baiters yeast la oeMiaered relatively old 

ana over-reach«* in it« l«gnrith»i« a*ae« «hi«« aso*«, 
therefore, that it i. *mH, i# „,^^ 9jÈmaAmaiJ émt9Êmim 

ita anajmatie effect.    I» this caa«, th« hai»*» /•«** 
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oajMot perfora tho work of M activo ;;triir aid consoruartly 

«•«urn a f30á yiold of alcohei  and officient  capacity 
of ta« plan«. 

(•)   ila«, «ho nao of bakara yoast M o««din* is vary 

•ipoaalv«.    ror thla rtwon, aine« 7 March 1973. » «trsin 

•f yuro cultura M a oo«ding h*s boon uood in a form of 

/••at croaa in tho bakora yoaat factory noar Damascus. 

Purine th« oxporiaonta with thla puro culturo nooding, 

•oration ia practicad la tho propagation vata ac wall «a tho 

oalorlnation of tho available water by hypochlorite.    Tho 

•»triant i««« (aaaoniua «i-pboaphato and aulphata) coneuieai 

haa boo* roducod to four k*a. por ton «ola* ita inatoad of 
•is kfa. foraorly. 

*•» »Milita obtain«« ara quito ouocaaaful. 

(O    ClMOltT Of th« foraairtatl». „.„«j, 

A« «oration «f tbo propagation haa notably b«on 

rotato«.    Tao capaoity of veaoela haa iaeroaaod by 

40 - 50 por cant.    la tho ««in fenwntors, tao inoroaoa 
ia ia« «apaeity ia 35 par eont. 

(It) AiCsAol y tali an« «ail» cat^Uv of th. Pi^ 

As alro««y aoatloao«, a »a» atraia wao introduca« 

«• 7 ••»•» 1*75 «M »«a raplaoo« ay a «••eat m «a 

U Harab l«7>.   Burla« thia pari«, «f twonty eeaaoowtiv« 

#***, tao strain o««tlau«d to fir« «cooptabi« yiolda, 

ia spit« «f «oa« littl« laotobaoilluo atroptooocoi whioh 

M«   l«ft ia tao foraaatoro fra« th« provleua porio«. 

fs» \ntxtvlvA~n «f tho «laut bv ml 
«TCP, «arviaa«- fraa tha b^fff TTTTRWT» o 

«•tit 
t*» Hnia «a« r«pro«u«o4 ia tho labor«t«ry and tho« traaofarrod 

plan* tarca«» th« pai« «altaro TMHI, (200 litre«), and 

, astil fiaally to th« «ala f«raoat«m.   Th« duration 
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of th. „p„i,#nt wa8 unfortunat-ly briff (4 dv<) UCWM 

"-inoculation by  lh.  ^0ffTouach- gtmn ^^ ^ 

«..ion.    rh.  w„alt. „hich ..„  obtÄin.d ._d t0 u .ati8factoiy# 

%    SSÌgS^ithi^^7"f^r1 i,   ^„« 
from the •Voirelbi-îch" ¿Vi.n..„ì    »w ^    •»-en    ^Vi.nna;, thr.. «Unt. of pur. cultur. 

»n^robic ctrain Mar« r^eivd „,  tki .  , F        eultui» 
• r«-«iv«d «nd th. Uboratoiy of th. piMt 

«.    «enti, proveed with „ incub.top, gU„ 

:: ; r:wiit#d p—- - -—- * JZL « «n. pi*« by thin strain. 

Ih. p»w.,ion UiM on   ?iorllU7. 

~-l.. obt.i,»d a„rlw ..,.„ con..cutly, ~? 

11     PTRonuejirwi 

Th. dietin.jy pUnt «t  "Ho«.» «*« .«.,• ^      ^ 

n«, ««*„ t. th. „        u    "'; ,*•-*-» 7""" « «• 
Í10OÍ h«.i .,      , ' 9,20° liir»« »f alcohol 

Th.    piMt «u not provide with M »uta—**. 

<«»i*,««h.„tI,at#i^L". ~ \r^",li,,i,,E"*- 

-* «~« f.r «b. .,.„,. tmtu (1|000 ^^ rf       * 
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1X1   »QUiywayf /uro moix;^ OPERANDI» 

Aa ahown in Annas 1, tha Min aquipmaat is eonpoaad of four 
diffarant atationai 

**      ^»«»»»tlow, of tha diluted noia«««.. ft^fl 

This conaiata of a raw aolaataa tank (20 tona capacity) 

auaeoaad to ba calibratoi to graduata tha voluaa of tha consusad 

•olaaaaa.   Two ataal tanka of 6 «3 .»eh racaiv. 2¿ tona of raw 

•olaaaaa by gravity and 800 litra. of w.tar.    Aftar addition of 

12 kg.  aaxoniu» nulphat«    *     1? k*.  of ammonium ?host>h»te,   thè' 

•litara ia haatad to 90°C.    Tha dilutad mash at naarly 1.20 

daaaity ia than ooolad through a ooolar of 24 a2 and radilutad to 

1.05 danaity for faadlng during propagation or to 1.09 for 

fa «ant at ion.    Tha preparation of tha two danaitiaa ia tharafora 

dlaaantlnuad and di.tributad in on. «ingi. oonnaction.    To avoid 

ca.fu.ion during faadinga, dalay in work and loaa capacity, 

it «a* raeoaaandad to »aparata tha two diffarant maahe, I.05 and 

1.09, but thi. procadura naoaaaltataa tha incraaaa of tha aacond 
mlw <« • > «a* th« «edification of tha ayataa of tha aacond 
dilatar. 

*•      lattWlwi Preparalo» **^n 

à» it la ato»» i« anna, i, tht itmUwi u wmom%é ofl 

1.   A aop^r t«** af 200 litra. far tha preparation «f tha 
pun /aaat cultura. 

t.   Captar ya««« reproduction t«nka af 2 «3 capacity each. 

*.   tt««l t«nk« «f i4 .3 ««^44, ^ tw y#srt (i«ooulu«) 
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All   th,«, veBBel» are   cln«d   Rnd   ^^  wUh  ^^  ^ 

«eration  (perforata   ri«•)   in the bot, •>, „ w,ll   a*  for  ^.^ 

An o„ter  rt.wer rW.r.  i8 connected  to «old water for cooler 

„       °" Ur.t0P  U"r" are ""  —t1o„H Wlth  the .ai, •3h  plo. ^ 
the c^0    ,110Tyd„  PValuatloniand  the  boUoM  ar# eoMwo 

>noC^,URtrjbutlo„. ünfortunat.ly th. t«,k (iUMiW.) h.. „et 
Wn UH „ine. 17 years **,, duritl, wMch p„piod f. g ^^ ^ +^ 
c°n-,rci,l   ha.er. y,**   ln„tMd  nf th.  purfi ^   ^^   ^^ 

w., ríÍ thP r'/1"'  aerât:0n dUrÌne tKe ^«^» of the  i«•,• wa.  no.   proci,.*,  at   all.     ^  PMpviltlon of fhp   ^^ 

duetti   m the   following wav     in k» «r K i. 
r.anuall.y  in an ODened    tank     of 3rm  no- 
liter« of fluted  n|a8ht    The ,„•>,., , 

one of tne ? copper tanks (o ,,}), 

The copn,r tank  ifl then  fed wi,„ dlluW ;x>l„«.(li0-     dc,aitv) 
and  trar.Pfcrred  aft—  ic.n hou_„     - . '     at ia"vj 
t ,     , , °f yea,t   rr-P^uctiOB,   to  oie or fr- two  steel tanks ()/! m}), i w ?.   m. 

A.   Wl-   ».,„.,   „„  Mr,tioii   ^   or!otiB 

«. Pr,B„.tlon    .,    ,„. „ „, .„U.M. 
1" lh- plant  for wl„s„ ^ r      •«>»•"• 
«f this „,,«r wer, ,.„.  fop . \" ,rt"""'  "", *<"•'"»«!.  *•1.. 
lh«        „ W.riolorlol .r,lysl. ...hlch „.„.„„„.j 
.h.t  8„c„ „«„ i„ no,   „ltlM. for ^^ („M ^ 

Th« manaR^-nt of th« plant «-r.^ to l.•«  . .  .       ' 
nailon ,t.tt„„ .. r rt * ^P'«»« -'««-n chîor!. 

«r. <iv«„.    ,, th. „,„,„„„«,• ,. ..„„ the J    .. 

«. -».. ,i.-. ^m Jwoohlortt. (poud,.r) u j; _:;;«;;;- 
C*    *»*" ?er-ientation 

It it carried out  in ut*»»!   /•-» - ^ 

rtni. ». «. ta,t„, (BM4 al>0
p

f()r a,i" * • ^Vî •»*-" ^«- 
f«edirff,  carbon dioxide -vacuati««    --»"       , ' 
••«rod      ru    * v»cuation,   •xttrnal cooling ahower .-.0. ar. aiw 
»•«red.    The farnented -aah i. th— A*      *  , •••»«    aan is then direct M to th» di.*<n-*. 
through a tank (\ mìì «~< v •"•ilUtion unit u«n a tan* (3 mi) and by « centrifugal ?1imp. 
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D.    Pi at i 11 at i on I'nit   (Annex  3) 

It  consiste o;' a p-e-onlumn,  a fore-runniip column,   reeMfvi?!|r 

column and the co-n-roial  alcohol column.    The  investigation on normal 

work of the unit  wae satisfactory. 

1.    The h*at  *>*chanrer (}? m?)  for h-atir^ the  f>rented  na«h 

(30 C to y? C) can be considered  nomai ly efficient. 

">,    The average analyses of the vinate    (slops) by Partir?* 

method  (bichromate and  ferrous sulphate)   shows that  the lor s of 

aleohol varies between '   - 7  lit*~s per certhectoliters 

•binasse" and   such an amount  can be concidered  satisfactory takin? 

into consideration th* old a*e of the distillation unit   (I34S). 

i.    The undeter-ined      losses due to technical  reasons,  bad con- 

densation,   loss by deeasifyin« etc.  are insijr.ificant. 

4.    The distillation urit  it» periodically shut down for 2 to â days 

•very two months of consecutive work.    This shut down is due to a 

«•posit of incrustations (muds and calcium sulphat« and phosphate) 

on ths trays of the first and second coluirn. 

Tfcie problem will be eliminated as soon as the 2 traps (in the 

distillery plant) are constructed.    The traps consists of a steel 

column of 4 m  high     and I.250 m diameter,  provided in the interior 

Vy chicaneries and chains (see annex ¿).    The fermentad »ash, before 

entrance to the pre-column, passes from the bottom of the trap through 

chicaneries(plated trays) and chains.    Meantime,  «tearing is also 

provided in the bottom and the temperature of the fermented mash can 

reach 90° to 95°C, the incrustations at this flow rate are caught on tht 

tray» and chains.    The effluency of this trap has been proved 
awocessful.. 

W     »OMWMTIOM OF THI ItSMPTATIOW WPCSSS 

*•     ¿oration Procedure 

After the arrival of the export it «a* agreed to adopt the 

•oration darin« the preparation of the yeast inocule».    Per this reason 

tne air compressor (150 - ITO sijAr) an« its connection, «ero resterò« 

an« aeration nao been in operation «inoo 12.2.157). 
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In o»\ìer to  d..."nnn«;t»*At»  it- -#>#•• HI. ate  jts *rficif-nrv on v»..t 
—-,,tly on en,watic 

nCy °n "^   ."»-Potion and 

laboratory a, w. n   1 ,'  ^^^ "•" — <  -t   in t,, 

era..::,: //;rpIan;-rntheub-1—•'•«»*•« 
•'••"  U'°'>  WPre PlacwJ  in ? be***,.* of i. 

«*. — »,«n.u, or ^„U1, pi,osrh,t. pIu. ,*;"  li C"P,'U, 

ti-1.« «., ,.„ ,,urB. \;?£r ;? -?-»«• - «~ 
as  follows: "»*!-• or *n»ly,,i, wer# 

alcohol ^ femtnt«! - 
Tl%*n •-              . L 

- Afrated   fV—*«•,«! mi^h 

- Fon-Gratad  (undisturbed) '       ' «ouM« rount 
fermented mash 

Aft.* ^ i. »ingU count - ' ~ ;: ;r :;:rr :;,;:; -r-*f—r— 
th. «,,»„, of ,lc„hol .   t. * %HfU «»"•« "' >••« ..11. *il.. 

••ration 

- Aw«, tiw for inoculu. p,.». l8 %mrm 

- Quantity of troatod aol«.,, l3o ^ 

- alcohol »roducod (lOCjS b«.) jif440 

- -»ich....« ,f fwi>#llt^ ^ é*4 t 

* J1*«" «f «lcohol (100*) Mr 
*•• aolMaoo ^ 

- litara of alcohol (100<) •»*. 
«**ad daily "*' >r#- ht9o 

».   A. i-r^.. of ». y1#u ,f §u^ proA(e#é 
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ß.    Quality of the water Available for Fufitntttoa 

As it WM pointed eut bofore the bacteriolericei analvri»  of this 

water fhtmmá that  it  is not suitabl* fnr »Muiw dilution.     !t HM di- 

luted with harmful micro-eel i for*   miero-orranisms r-nlerinr it not 

potable (5M  win«*  ?).     Tt wan   insisted upon to provi 4« th« ferm*nta- 

tien plant with a potable chlorinated water during th« «»périmant« but 
unfortunately this was not actually possible. 

»er this reason  it was necessary to use the calcium hypoehlorite 

in the water feeding tank and to carry eut eontinuoun sterilisa*ion cf 

the vessels of the pUnt *ith this disinfectant durine the experiment*. 

Meanwhile the specifications for the proposed chiorination station was 
«iron for possible purchase. 

C*    **w'*tw with Pure Culture «Strain Combined with »»ration and Water 

A« indicata« before, the commercial baker« yeast (77-ÎOÎ dry matter) 

wee normally used in the plant a* a seeding tur the preparation of the 

"Saocharoayeee cervic«e?| such proc«dur« cannot b« adopted for th* following 
r«ae«nai 

I. »elWtio* of this seeding (the baker« yeaat) éurinr the manufacturer 

•t«a«, packing, traneport, and »anual »anipulation« in the distillery 
Plant. 

t.    Thin faat waa confirmed by the aicreecepical t««tiag. The commercial 

beater« yeaet attain«« it« le«; ari thai« phase ana cannot,  therefore, be 

able te farfara the werk ef M active «train and result in a read 

yi«ld ef alsehel and an efficient capaci«/ e» the plant. 

f»# —    af the cesserei al baker« yeaet aa «train is vary expensive. 

1%a aaraal «aneaeartian ef bakers yeaet, »eed an seedier, ia abewt 

fnrt» afa per en/ (U hanra) «srrsssendin« te 6000-6*00 liters ef 

aleeael (100 i basa) produce*.   Vwr this reeoea it was aÉvise« t« 

innari a «elected «are yeaet «train ana fartanately three «lent« «f trjre 

•altara was received froa Vagelbueaa in fi«««;. T« the aeaatiae, ueee «Mrehi-j 

far aaethar alternative, it wan eaggaated te aaa a fir«t raneratien of yeast 

in ta« far« «f .ilk ef yeaet fra« the bakers yeaet faeterv near Damascus whi* 

•aaally aravi*«* tha sean irsi al »altare yeaet ta ta« «iatillery alsat at Kc«r». 

3. 
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Th.  Wulu- of th. -nilk of yea«t   fm,  n. 

inin^ of rirrh   IQ75. 

Erp«ri-...-.t ,  ln  the    v   , 

.-.., „„., -„„_„„„ „v, u„.:;',v;:;::;;r•" 7 •"* "" - 
<«'- -en,,., „  ,„, p,.,^   " "*""" «"• "P'«-.n. -., .... 

.ir-   rr'TiCn   nroi<*iig   IM-H,   m   , « 
•'  ««*.*.„,   ,„„,,„,„,    ,„,'  f        "   ';"-'•«-«)  «.*   Mn,lrt<i 

«... ... „.*    «      ' v ""• "<•"•'-". « ukm. »• unwa,    ««ration MM nMrt,».j - «... ,_., „,.„ ( r: 1 v.r.;;r4; : •"* - 
propw.tor (14 ,(), 

w •)'"» »» ««• .«¡«X 

«•• ««t.r for dilution .u .,.,,i,„j ._ 

•W«««».. «11  .K 1. of    * ~"        """,,M " e,Uí- * •—« « cu,, ¿ii*:: ""'—- •«•-.* ..-...« 
(-^::z:: ri;r::;::,:; r ~ - —— 
pr~i.u. «„«ri«•..  ^  th. nJ"    UlPhftt,)'  tÄk"* ""• -»i*^*« 

« »M MAH ftrm.ntor« «uriM MM 1»« ^ 
»• r^H. .bui«,*, w%rt _. "* th# lmt ***• * »• •«P^I^Bt. 

w«r« quit« ««eeMsfui. 

f-tljr «f u. ..ity ^••»•1 *M ^^. 

»• ygKMftMi^»  ,„ 

•••»• •«•ti«a«)4 *• A
  mm^ 



- Il - 

ífcia MM« an inerMM «f 50 por ettit «f th« eapaeitr of thia 

*ta««l.   Th« 4urati«n «f propagati«« m tho lar*a prop«*»t«r 

(14 «3 «apaeitjr) «H im« heur« againat tw«lr« hour« »varar« 

Wfer« «•• of th« a«ntioit«4 «ilk of /iut|     thi« r«pr*««nt« m 

ia«r«M« «f fort* p«r e«at «f th« capacity of thi« T««««1. 

- Th« .»ration of e«apl«t« f«r»«ttati«* in th« «mi« f.roonter 

(40 >3   capacity) *M 24 h««r« «»ina* 36 hour« which «m   M 

iaaroaa« «f th« capacity «f nearly 33 »or tout. 

*• Alc*tlrt yi,1< Mf ItilT nrrt^ •* th. »^ 
Aa alr«aè> »«nti««««, th« aw atraia ««a introduco« ia th« »laut 

«i««« 7 «arch 1*75 a*4 haa taa» i^placad hy a .«con« on. m 26 Kareh 

im.   tarla« that pari«4 «f tvaity c«a««euti»« a«,., th« .trai. 

••atlaaoi to Civ« ao««ptaol« yi«14 ia apita of »«a» littla Ucto- 

•aaillaa atroptooacciwhich «ar« ta th« feraaatars 4«rin« th« laat 

«agra «f th« «aria«.   Th« avara«« raoalta «f th« firat «oe«4« (fro« 
f Mara» 1J75 „»tu lf p^rt W5)j ^ ^^^ M fon««, 

- Rataaaai tratta* (t«aa) 

- total ««farà (aaaaaraaa • 
ftavartal ) (h«a) 

Qaaat  ity «f f 
*U)(a3) 

- Al«ohol 
1 latrai 

it«« 

(100K 

- ilaaMi % U 
(rlaaaaaa) 

- Ti«14 «loohol ÌOOi *«r aaat 
WUI ««tar (Utraa) 

• Ti«l4 alaatol 100* 
(Ut 

0i Mp 

Total «—«M 
tari— 10 ¿ara 

J4Î 

UH73 

im 

fOTlO 

T.* 

XJ1 

SLdL 

34.1 

1UÍ73 

Iti.) 

IO?» 

2Ú  

raaalta «f alaaaat jrt«l4 me «aily «aaaaity of «IM 

lai aakara »aaat «a« aap« far ««««Uffa vltaaat aaratiaa 

Ila« tari aatrlaat   «atar alarli laati «a, ava a* 
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¿y—'JMgS »*»r»ary 197* 

?5.16û 2%êil 

50. ê? 

57?? 

51.30 

83.ao 

- Jverv-# daily trente «OUMM 
(toni) 

- ""otal   tucura < rrolass.a 50.82 

- Diily alcofiol   ICC ' produced 
(litree) ^jj 

- Yield  alcohol   loo ' pmr cent 
filers  (litre) 50.14 

- vicld  alcohol   IOC* per cnt 
theoretical 8?>00 

Thn eo-npavierr - f th. tw reaulta indicatesi 

•)    Tncr*a»e of the daily capacity of th. pi.* fro» «5«« litr- of 

alcohol 100 p»,  cent to 007? liter, o.rreaponrtir* to }8 p«r oo«t 
increase, 

b)    Increase of tne alcohol yield f, «^r. from 5O.65  litre, lot* 

to 55.77 c-rrespoMinç to 10 per e#nt  iner...e. 

«)    The total reduced quantity of the baker« yea* B,od for «ally 

•«din*, «Mch repr..e„fn . daily economy of 40 k«. of ooe*eroi.l 

baker, yeast  or wr. than 12 ton. per year.    Thi. ouantity o..- 
tributes to c-ver the local market  demand. 

• )    The nutrient do.e for »ew ..edinff. ha. boe„ rod»e*d t* fo*r kff. 

per ton of molarer instead of .i^ k*. a. for*«rly «.ad.    TM. 

reduction represent, an economy of y& on the co*, of diaaoni« 

phoaphate a.nd ammonium .ulphate (half-half) oonewed before 

Such roduotion repre.ent. .„ economy of I4-I5 ton. of th*- „„trient. p~ 
•rn«. Al» ration, -.ere r,d. to doterai« th. content of 

Pft and „itrojen i„ the fomento« ma* (vill) mi- P-Ile, mi|(MUy 

thi. amount furthor. 

•)   * th« new toehni«n» «n incroa.. 1. the «arte, dio*yd. of at loa* 

forty per .«t i. •„***, 0orr..^niinf t. .or. than fw ton. 

•f UV fit. c/24 Hr. in.fad of 2.5.3 to», pro*** daily ar- 
^••.ljr M a by-pro«^ „ th. ,l%J|t B-tt ^^ ^# ^^ ftp 

«rW»at.d bov.ro,...   Tb. tr..t* «U.a.. duri«, tà.a. .^ria.«t. 
"M • «i*t*re obtaiaad fro« refini», raw wmn imf0ri9à ^ 
•»••11, Arfwrtiaa and Cuba. 

I» ord«r to ccpare with th. bo.« molas.,., the alaat bad b*tn 

Mf»ll«4 «urine- ••*•» ooreecutir. day. from ?? Waren 107* *0 

?0 «aro» 1975 by thi. raw mol..... .„d th. «r.ra«. r.«,H. of 
tb... experiment, v.r. a. follow.t 

LJyteiM^lá 
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Avéra** daily boot molaaaoa consumption (ton«) 35.357 

••114 matter« (bri*) £ aalaaaaa 70.00 

tao oh aro at £ mala«««« 43.18 

Invartod aunara f? molata«« 1,70 

Total  aunara £ melaaaaa 44.08 

Total  augara «ally conawiad (>&) I5868 

Alcohol yiald 100?? por o«nt total aufara (li*raa) 54.1 

AleoKol yiold por eont thoorotleal yiald 80.54 

Aloehol 100** «ally produeod (litroa) 8583 

Concluaion 

Tat romita obtalnod from tht boot aolaaata aro littlo lowtr than 

thooo obtained fro« tha rofinad «ufara awlaeoaa aa indicated btlowi 

-     Dooroaa« of 5 - 6 $ on tht daily oapaoity and yf- en ti « alcohol 

yitld.    Thia doeroaao ahould not »a attribut td totally to tht 

Wot awlaaao« ooaparad to tht roflnod aunara molaaaea. In fact, 

tho quantity of tr.la molaaa«, ob jtct of tho «xporintnt, waa a 

realdual atook of nearly 300 tona la a main atora«« tank and which 

had toon dilutod ay attornia« up to 70 ari* with oonaequent invtrt 

oontont of1.7 par ooat. 

oa thia obaorration, it waa rooowaoadod that earo bo takon 

that tho brix of tho aolaaata ahould not bo ltaa than 78 and 

dlroot at«amin«, ahould bo 00 at rollad atricualy.    If naeaaaary, 
lailroet at taming ahould bo aoeliod. 

It MM aloe rooomaendod that faraonftoi aolaaata ahould not bt 

«•ai, 1% ahould bo rojoetoi. 

')   to>riuht with inoculation by win« a »oo4lat of »taooharoryott 
oonriooa" fro« tht browtrr of Alo»— 

Tbo strain MM roproduood la tat laboratory and than traaaftrrod 

«• ih« plat* throu«* tht pitra wit ort veaaol (200 litro«), 
a»t   tho   propagator   taaka,   until    finally   *o   tho 

Mia faraoatoro.   TU« duration of tho txporiatnt «a« unfortunataly 

brlof (four daya) bocana« it waa aoooaaary to ro-iaooulata tht 

ft «ad by tht fogolbmaoh strain btforo tho and of tho «spart* s ni «aior.. 

It ippiira, that th« roaalta at loh oould M «btalaod would bt 
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P)    £^:^^^ocul,tion of the  pi .„i  ^ M#tM> ^.^^ 

*o» Vo*olbu,c„  (Vi,««)  tare« .la*. of ^.^u^ ^wble 

-train wer* recewod  and  tr. Uhor.fr, of th. plaBt  WM r_ 

oontly provide  wUh  an  incubar,  ,!..«.*„ ,.. ^  ywt   „^ 
which  r~r*ittH   r*-"~>»rs*inri «»*• *w- .... ,     t  v «r.  ton of t*. «,Mi^ ftr4 inecul,ti0B ef ths 

plant toy this atri in. 

The preparano,  Bw on 2 April  1975 ^ th. ^^ „^ ^ 

fini <urin« *eV.n ^nrecutiv, dv.  fro, 5 April  , 

U Apr^l  197s ar- a*   follow». 

Th» Capacity of th. g—..^^ 

Th. dur«,,* ef „„,,.,,   ,M w, „t.u%p to thgt rf th>    ^ 

«or» «f th. „in f.renter ... )ner„,^ ^ „,„„,   „^ 

O^h-,1 TUM anil rally c,PM,t. „f .,,. p1._ 

"*" "   i«•'"'"1 W<*.»M U(.r. of 

'-4-1975 '*> T.* ¿¡i  
6:*-ì9,i      »o T.«        a„« 
I-4-1975 "» T.* am 
Mw' «<" 7.« an« 

Alcohol vj aid ^ „^r. 

- Aloohol yi.ld 100« p.r co* total «i«^ (liir^, 53.5 

- Aloohol yi.ld loo* par cant thaorotioal yi.W o*.«* 

in .pit. of U, fact that th# ^ ^ ^ ^ „.^^ 

Ft—1 ootmlualon 

ffeo •odificationa nado i« th* f.-...*.«* 
tilla« •# «u. . / '•»•«latió« proooM at tk« éi- 
«ill«, of .w (MP*tio*f ». ef -t^t# ^„4B 

-tio.) „inly lneMa^ tr# pUBt„ ^ity ^ fi«- *•^ 
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Sine* 6 March 1975 up till  ì? April 197T> the average daily  capi- 

city wa« 6786 kg* corresponding to 8700 litr*i of albohol  100^6 

and th* alcohol yield par cent on total turrare io about y6   litre« 

100/t in «pit« of aom« shortcoming« during this period. 

Th* plant ia th*r*fore able to continua realising the«« dati». 

After using successfully the nan «train of Vogelbusch,  tha pl^nt will 

ba abla to prepara periodically the inoculum and reproduce  nevi culture 

aoolimatised straina. 

In apita of tha fact  that the troated molaes^e *•.•**« relatively 

viaeoua du« to tha cauaea mentioned in chapter 6, this ffct   ein net 

compromise the yield of the plant in large «cale, provided  that 

molaaae ia «torod for certain month« before use and that the Virix 

(•olid matter«) should not ba decren «ad .below l'i by exaggerated 

•teaming or water dilution. 

•.    AWAMTICAL 00>TH0L Affl> IKSffHUWPTPATIOW 

During th* misaion laboratory oontrol, «ampling and analytical 

methoda war* di*ous«*d with th« Management.    In addition to th«  normal 

and claaaio teat by th« ebullionetry apparatus for détermination of 

aloohol in the fermentad mash (vin), th« Martina method (bichromate 

wa« introduoed and ferroua sulphate) for alcohol déterminait ion in the 

"vin" aa well aa in th« vinas** («lop«).    Due to the importane* of the«1? 

analysas,  sampling of each ia taken continuously durirg th* ?4 hour« of 

th* day and an average of the »ample« ara analysed by the Knrtir.*« 

method.    fne density apparatus«s (aerometers, densimeters and brixometers) 

w*re calibrated ant correction of eaoh instrument, including temperature 

oorrootions, are now taken into oonaideratien.   The bacterio logical labo- 

ratory is malar «rootion.   PaantiM so»* n*e«saary apparatus*a,  auch aa 

incubator, glaaawar* and ohamioal* (malt extract) hav* b**a provided to 

aaaur«, tabsnavar posalbl* ta* «a* of th* pur* oultur* «tr*>in imported 

fron fiant» (Yogalbusoh), to parform th* experiaontation of th« n*w pro- 

ooMi instead of th* inactive bakers yeast. 

•   fPHWH' 
Tho plant it dir*ot*d by a ohsaiet «ni assistai by' a sooond oh«ni*t 

roaponsibl* for th* laboratory.   Tb* ooHtinooma fomentation and distilla- 

tion ia narrisi out in throo ahifta.   In *v*ry ahi ft th*re ia on* foreman 

•M flv* aaaiStaat« diatriba*«! botwoan tha diluted molaaaoa station, 
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t>-  f-iin* vat».   Ih, desiti,, contal,  th. «nit di-nUtterj  in. 
•P"tio* and  th, rurpirtg „,„,„..    Th#  ^ ^ ^  f ^ ^ ^ 

ne, •«canioue adopts   ^ d«ri,* .Tp.rim,ntftl ^ of ^^ ^ 

P*r day, the  two rh.,irtH Wi,l0Pil,  carri^ out  ^ f„ „^ ^ 

Th, d.„„ity  control  of the vi. are  no. -fit-r«!  .v.„ ho«r 
ir. a daily bullet .n. 

^    *>r th, traina of the e»~«iRt„  in Uctenol^ie«,   „,,„ „*, 

and  th, ehe^t   fro, th. Central  laboratory at  Ho«. i„  „u«,.***. 

Por placent.,   it  i.  aWe8t*  that  thft ^„^^^ Ubo 

of the dxstill.r, plant  at  Kawa^ia (lor«)  near Cairo b,  Mliet-. 
T  :S driller, bçlop/T8 t0 thc ((Societe dM wowu> rt ^ 

d'apte" and  it   is producir^ daily  100(C00 li%rmu of %icoheK 

"II    REOOWlgD.iTTn-5; 

1-    ktntior.  Bho-.U d.fir.it.l» t. .¿„„t«, 

~-«t, or »o »3/hou,. *, „ doe. „,, .„.„, ly>_uo 

l«.«-. of ,.5 Wort.   It t. hlllt a, . pl-ton w 

»rovld«, »Uh .„ «, „«,,  for „„,„„..„, ,ir ,_ m cloitj hoM_ 

»Ma! v.» for pot.tsll„ j«^, „,„„„„ ,„ ^ „,,., 
... b..„ „„„.„a«, t0 provid, the plMt >Hh 4 ^ Mtt M 

•-"•*-* -1th . „.in.! „p.»ity „f »o ., — , We.? f 

r«~«r.ir\TM',or "* "•"•" •"-"• *»«•--» <•« b«t«.lolorto«l  «Ml,.!.,  «„„„ ,). 

*«lft.Ml.„. f.r . „„„,„. ^ „^^ ÄX()Tliiatl 

*-M not «,„. ,... „ ft„ ,„,. Al.rlM>„. -1Ito!u 

•WMortt.   «• Ml «n«ll, ,„»„« tll, „,,,.,    „„„ 
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-*•    **<*»lti<>n  for the plant  • \*b ».Mtocati«» weirhjnji» er«)»  f~r 
»[•i/^ln"- raw «olaaaee 

As etentioned befor»,  the daily rolass»  cor>ri"»ed ir -eapured 

by volume taking into con sideration a standard density of 1..10. 

*»eh procedure can not piva an «curat* result on the alcohol 

yield in the pl*nt.    An automatic weighing pc*le with capacity 

of 5 tons/hour,  co-pl't* with buffer tank,   two wi'phin.* tarka, 

weighing m*chaniF<»i and countin/r device wi+h  ropirte»* Rhouli  he 

•uppli^d.    Thesr  apar* ft cation** were »iv?n in detail.    Besides, 

it waa advised  to provide th*» two storage tirks for "lolacse* 

(1000 tona capacity each) with  a pneu«arcato~ tank gaug*  a.ysrtem 

(ftodal Kelving and Hupe»,  England).    With this apparatus the con- 

tent of tht two no la « a« a storage tank!« can be calculate in »retric 

tont either af * or refilling or emptying.    The manare-itrit is con- 

vinced about th >. neoeaaity to provide the sugar factory and tho 

éiatillery plant with theae autota+^c weighing acales for raw 

aolaaaea because without these,  accurate control  in the two plant» 

oannot be undertaken acriously.    The specification for thie ecruip- 
!Mnt was given. 

*•    t»wtion of the diluted molte««» 1.Q5 and 1.1Q deneitv 

after th« preparation of the diluted molata«* at 1.20,  it  i« 

ecoled through a cooler of 24 «2, and then it go«* through a -nain 

dilutar for rediluting to 1.05 for feeding the propagation vate,  or 

1.09 - 1.10 for feeding the main ferment ore.    The preparation of tht 

two dentiti*« i« thtrtfor« don« diecontinuoutly and in on«  tole 

ooll«otor feeding th« propagator» and fenrentort.    Such procedure 

is «lwtkjrt «rpoted to oonfuaion of distribution, b««ides the d«lny 

which orcura when ft«ding th« two difforant der.ai*lea at th« tan« time, 

*r thit reaton it wat r-eom-!i«nd«d to atparatt th« two different 

•eneitiet 1.0? aad 1.10, by increiaing th« oapeoity of th« eecond 

oeeler (6 B2), and to «edify th« reoond dtlwtor for b«tt«r -nixing. 
(MC AM« 1). 
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S.     In£!£S^iiL^*J32í^Ü^^ r _t he .probation 
of dilute ^olaestaJ^^Q denaity 

Th. r« n„l„.„   i.  f,«t dilutod  to  1.20 in  two .t-1  tank. 

Ì ««  - h,  ani h,.tod  to  K>°r by dir.ct .t.*.,** ^^ a<Mltlon of 

nutn.HU («Moniu. pho.ph.t* nd aulph.t.).    U wa. ^.^ to r#_ 

piar«  th. fu ».ntion.d  tank«  by  two oth.r.   of 10 .3 .ach  wJuch 

-.11   «nable  better .od,«.„t.tion and •!««.*»«  of th. .».p.«do4 

"'UW" ",d 6ludrC'  •nd ••P»-tion of th. .up.rnat.nt —h.    Sue* 
proc.Jur. will  favour th. fetation and prot.ct  th. dt.tili.Uon 
unit   from incrustation deposit«. 

6'     B*ctwiologic»l   laboratory 

â n.w backt.nolo^cal lab 1. und.r .ration aad will b. ^n* 

«th  th. nec.ss.ry «u.pwnt,  *la«war. and ch-ìc.l.,  to oaabl. all 

Wt.r10lo*ical «d„«,  Bw.tion of pur. culturo .lant. local!» 

•ecli»ati..dt and th. preparation of pur. »noculua. 

7-    °f^^ *f ^ ^o.l  col^n tr,y,  fnr r„„^ incru.tatia. 
«gfSELffllranc« into the di.till.t,».. ..1it 

»«ardii* th. distillati« unit it -a. d.cxd.d to .root two .t..l 
column, of 4 . n,lÄht  ^ l#250 . in diwMtcrt ppoviM in ^ ^ 

V ,m'Wd Ch*Ín" (— Ann" 3 «d 4) on which IW.UÍ4«. «4 
~d could b. c^ht bofor. strane. i„ th. pr_colulil) „,. %hu,    t||# 

p.rxodical .hut down of th. unit can b. «»old*. 

8*    8tor»«* of raw mola««.. b«for. f.raontation 

It 1. a -.11 tao«, fact that aola...« .hould not b. troatod In 

ta. di.till.ry b.for. coin« «tor* durin* c.rt.in aontha.    Th. «T>1.- 

nation of thi. practic. can b. attribut* to carta! n f.^ir.bl. «rote 

r.aotion. during açin* a. „.11 a, t. th. d.po.it of .u.p.nd.4 -tt.ra 
hjr tia». 

F*r thi• r.aaon it was ad*.* BOt t. u.« th. rnr MIUIH, n«wly 

produce, b.for. .torin* it for at lM.t thro, aonth., posai bl,'•**.. 

T. aaauro thi. practic., th. calculation »a. «ad. on th. total rimiro- 

•«»to of «.la..., fro« b..t and r.finad iaport.d raw   .agar., oo-parH 

t. th. total capacity of .tow*, tank. di.trib.t.4 botwoa» th. thro, 

-^ r*°%ori"> *«• ai.till.ry and Lttaki. port, and for th. total 
eonoMption for alcohol production and for bak.r. y.a.t. 
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- Annual production Î1000 tons 

- Storing capacity 19500 ton* 

- Annual consumption lfiOOO tona 

fro« thia data it was calculâtad that th« storing capacity be 

•ufficiant to Maura aging    of th« noiasses for several month« 

»•for« f«rm«ntation,  provided that th* transportation of molasse« 
between factories* to »he distillery is rerular. 

9•    Mtj^i. process by aeroVic and ftna*robjr  feront"tion foi- + h*» 

production of alcohol,  fodder yeast and carbon diogyde in th* 
diatillery at »Hora" 

Th« management of th« "Union of Food Industri«*" waa enthusiastic 

te frodilo« fodder yeaat with 50-52 par c«nt protein« on dry matter 

M it ia practicad in th« two distillery plants in Egypt.    According 

to ih« «xp«ctation« of the "Union" th«r« i« future for th« production 
•f fodder y«aat in Syria. 

Th« polioy of th« Syrian government is to increase the production 

•f animal protein« (chiek«n«, catti«) and it ha« been «ff-ctiv«ly 

axtawdad during th« laat year«.   For thi« r«aaon, great «cantiti«« 

«f fodd«r for catti« and livestock ara imported annually,  in addition 

to th« agricultural, vegetable and animal ingredient« such as cereals 
(omni,  barley), oil  oa>*a,  etc. provided locally. 

Tha mentioned «Union of food industries" would like to introduce 

a mix«d fermentation proce«s for th« production of alcohol, and fodder 

y«m«t M w«ll a« oarfcon dlojtyd« in th« distilery plant at "Homo". 

Th« new procedura will ha established in co-ordination with th« 

«riama i on of th« distillery plant at Horn« and th« oreetion of thro« 
••» toot sugar fattorie«. 

Certain information and data atout «xparienee in th« two di«till«ry 

plant« la tgypt in which th« «lied praeaaa ia adopted were revested. 

It ia maaaial« that UMBO «ill be repeated to provide technical 
aaaiatano« «a thia «attar. 
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10. Quality   of th*> tr»tt»d tiolasrwa used  for fermentation 

The molasses  treated in the distillery plant  is provided 

mainly fro-*  the r^fininf of raw su*:ar imported  fro« Cuba, Brar.il, 

Argentina mid Chile.    Only a certain Quantity not more than twenty 

per cent of beet  su rar mola««« IB uatd. 

The molasses used is the by-product of the three eurar factories 

in Syria where local su«ar beet and imported raw Rugar available for 

the production of 150 - 160 thouiai/i    tons of granulated white sugar 

per year. 

The information was givsn that the plant suffers fro« tiae to 

time    from the inferior emailty of the molasses, especially that 

from the refining of raw Brazilian sugar.    The fermentati«» was 

badly performed and the "richesse" of the final  fermented sash 

did not exceed more than 3-4 per cent alcohol "vin" with coneecruent 

lower yield and lower daily output of the plant. 

In order to determine the quality of the available molasses, 

determination of the viscosity was  introduced and it was found 

that the average registered viscosity for the Brasi li an beet 

molasses is about  20,000 centipoise which is relatively high.   Tais 

determination was confirmed by the présanos of an abnormal contant 

of poetic matters (gums and dsxtran) of up to A.5 per cent in raw mola« 

The explanation for such a quality can be attributed to oertain 

factors occurrin?during the production steps in the tugar factory. 

These factors, well known by the euutageaent,ar« due   possibly to bad 

defecation of juicas and syrups owing to deficiency of C0?, bad condi- 

tions of eooking, to   low vacuus (45 - 55 cms H ) in pens, and super- 

heated steaminr (250°C).   The modifications ara new taking plaes ia 

the sugar factory at "Horns" to avoid these gaps and improve the sugar 

yield a» «roll aa the quality of tho molasses. 

The rssults which wore obtained after modifications of tu       cli- 

nique of fomentation, when using either beet or refined mixture 

molasses, are quite satisfactory.    It waa advised never to ferment 

molasses before a period of storage of at least three months, and 

possibly mere for the best molasses.   Such agin« la necessary to 

improve the quality of this molasses.   As it is already aentioned 
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in  Chapter 7 COW^TP n* r+r.r)mrre*v\x* i onr c  t*e ntor*'^ t^nVp 

for rol**w»s, c.'fpurtd to th<» t-t»l p-rwurtion a-«í tre ensure», Jon, 

then*  »re  mifficient to  en-ure th» VT-ïM1: and to  eepftr-t» the beet 

molaseos  from the refined »ilaases. 

Tha »verace analysis of the beet  and  refined  su«r»r mola gros, 

am produced Tfter c»ntri'ufi*tion in an follows! 

Total   ootid matten (Brix) 

W«t«r 

Sacoharose 

Rodueinc sugars 

A oh 

Organi e nattera 

Pttrity Mcharor« 

Purity total sugars 

Refined   smrsr              Colasse« 
T'    ' Beat  turar 

81.00 64.00 
IT .00 16.00 
44.60 5?. 20 
6.40 0.66 

10.90 13.10 
21.10 lft.04 

53.7 62.1 

61.4 62.8 

M 

Durin« tha transport, direct  stsajning and atora««, tha solid 

SMrttora of tha traatad «olaasaa doors a sa to 78 - 80. 





mU il        5SfîîlîC2l *****«• •' **• A^4l«fcU WAT 1» th« MrtlUwy 

• m*/t/« L i 
liti 

**••»• 

J£» «ft«« »f «It*.», u 
a« i. « JT*O. 

-feLtta**, 

••*>wv 

?!• 

V*^»V^*y>**«JU^iLpi-Ui4v .urlati 

wi 

JtJ» 





WPWIP S0«fWW"PPIPff^pP^P^"P"w^^»^^«P 

J*ui,J _ J¿ 

% % % 

V 

«I 

/I 

J* 

*    *» 

* r % 

f 

i * 

;n 

%- <*»»>'< 

******* 

-p 

f-r <*4* 

4 >•» 

fi 

|'i W*} 

(**¿*£>k 
•jgdH ¿fíi/ítyy 

i*» 
.-•    f. 

< * H*     '«• 

fe@Í 

/*«*.«** 

4¡0" ¿í^VJCJI^U» *,#-»• J&»' 

- ¿y>\* VC- y*-*í>4->J,í 

M* 
(J^J*  ^  {*/ 

-t   - + ***** 

BUtiÁiaii<BÉÉÉU>d^aUlá^*L _i-a-là-I^Ä^j^^l, •At^aütig -,^«k^u .¿ansm ^. ;i^¿g¿^..- ^jr »_W ..,,..-W..^ ; ^ ^a 



mmmmmmmmmm 

tit 

uáU^iadlilll ••M "*-*»••     • •/,1'.¿ t.* lafe '¿* 



• t 




