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SUMMARY 

Twt bWwaUlyli». pnwMts of tar fwadartfati «f pntoûm freni pHrt4ram 
Ml *»w brw» »tttJW in M aflat pfejtt «cui«- Cmnriid» tipmyiirt M writ M 

«ihrr yran» haw bm. wrd M tW niw»3efaafaw for ta* fmaratatk«. I» 
«ar of tkr pfiwfwii, tar mthatfatt uwd M   »paraffin.   Mid,   in   the  «tart, 
if   fa 1PWM.ÍI 

I« (trarr»}, Ik mMbraMü frimrnUtk*» tavlmitw h«n fan* «feato!. IM 

«MT NM the »rtNyMNti wrr# ealtiviittd in bwtea pravrmr».  TV avrcvataje 

•f «*fwawi «I a •BIMW tel« »rtfaytarti fa akaat W-»tf. 
PwHwliwiy maju fa« rtpmwnt. M f**<Ma« afa* MMI «Mean» with 

ft paftffta   JWMM  «t    10-»%    fcwb ate« a»   IBmffe   fMtfalNgfaat   tfalM 
M tar ***i aMMaav    TW jrtwta ftwn p»«U fmaratatfa« art task, MM 

Mft-lMk« «Air tar ratrattfam wMi airatat 
IPPHMUBJI   M«W    Hv 

f^Hf^JWMJÉttl 

a^aH^Ma^    gh¿^B_ VVMirMI   pMBJM. 

CVaai Cfatt/arUa   TVUdy fafc «t afaa fed aa 
CVaai CVfatty ari* vafea art MplaJMt M tat 





SOME PROBLEMS ABOUT PETROPROTEIN 

AS A NEW FEEDSTUFF 

WANO YU ANO FANO KING-SHAN 

(,Hhu»fihai limtUuli  nf (hrmnu- 1'hmti*trn, Aitiih-mm Si nini, Shiwflhnt, China) 

The rencareh on petroleum fermentation in China tcgon in the sixty, when tin- 
('hineae people guided by the principle »if "aelfri'lmiieo and hard atruggl»»" diatsnvered 
and exploited the petroleum reaourve of Diicliini;. Heeau** l>.*u-hin>r crude petroleum i« 
highly rieh in /»Mraffili, it waa then decided to nuike uxe of thj.« uniti-rial HIMI to find 
way» by mean* of biocatulytic provenae» to convert paraffin into fut« tirici protein«. 

At preaent, the problem of petropotcin production in China hint been considered 
on the buaia of her o«n concrete eondition«. On account of different prupertie» öf 
erade nib from different petroleum renoura» und specific eonditiona of different re- 
gion« of the country, two oroeemea of petroprotein production* are being invention- 
led in parallel. One of them is the production of the protein from the fermentation 
of »-paraffin, mid the other, that, from the fermentation of wis oil. by CanAith li* 
potytien, other ycaat* being «bio employed in special tasen. From the giia-oil fermenta- 
tion dewaxed producta niay be obtained. 

Home reaulta from the atudiea on a pilot plant, tire »tinunnriscd a* follow«: 

I.     PlCTIWMHITEINH MUM H-I'ARAFFINH 

The aubntrate nan] wax n-purnffin (ao-eiilled heavy oil) prepared from tin» 220— 
&20* diatillute of a «rude petroleum oil by urea molecular complex iiiethmf. It ia 
componed of t'u—t'n a-alkmie«, mainly of Cn—C« hydrocarbon* (87 Mr/i ), the aromatic 
bjrdnautrbona being lew» than 0.5%. In the fermentation media ammonium aulphate 
(1^ ) m uaed i« uitrogen aouife, mid a-paraffin i» added at 3—*)'/. (by volume) level» 
t igcther with adequate amount* »f mineral salt» (Table 1). C. lipolyliea mid C. tra- 
yktiië have been uaed, and the former has been employed in the moat vim*. The pH 
WW maintained at 4—4.5 by adding ammonium hydroxide «»lotion, and the tempera- 
ture, fcept, at :«l—32e<T. For the *»kc of eomparinnn ¡ix well as for other porrones, a 
eontinuou« procen» with three-atuge fermentatorK of SUOO/ (with working volume« of 
34(101) «ad a batch proceM»,have been studied side by aide. 

In the eaae of the eontinuou» fermentation, the volume ratio of aeration waa aro* 
mid ls2 to 1:2.5; the yeaat eon.-eut rat ¡on in the firet KIUJCV fermen tor in average, 
5—Î It/fj the rate of flow, MXtl/hr; and the rate of dilution in average, I/f»—1/tt. The 
fermentation haa been enntinuued uninterruptedly for a month. The fermentation 
prudurtH wen- aeparated by a High »peed cent rifugi« and t lie crude yea»*» WMH wanhi-d 
by water, Finally the product either directly or after »ubjeetion to »ubnpqnent treat- 
ment» waa drum-dried or »pray-dricd. The percentage of convention of «alkanes into 
dry yeaat« waa about 70—80'/. 



lì.      l'l/IKUt'KílTKIV*    Kiii.Y!   tiANOII.   ( t *H   FnflM   « ÍTIIOt 

l'iTTHOI,»:» M    |)|MTll.l,AT>a*) 

The esaetinl features ut the fermentation prut-«*** for >ra^"il »f »he *a*w aa the 
above-mentioned one*, with the . xi-< piinii th.i* ga*.«ii! ••< ni. initi^ <v. 1 .*»';; »alkimew 
(or other (ÜHttilalrs i« us.'fl us tlw Kiihatrate. The |iereentage <»f convenuon w.m in aver- 
age 7V/Í. leiden the petroyeaat HM the main produit, liiere m alan .»»United deWaXed 
oil HH M byprodiiet. After rentrifagntion and »uhHetjuent treatment», th. -:aiwt yeaat 
wa» dried 

HT      Hl'MMIITKNT   TafcAfMENTh   AvTKK   KCl'A«ATK»N 

The yeaat obtained from * paraffin wa* either directly dried after «rater waahing 
or fìr»t »ubjeeted t« ith-oMie extraction with or without pritreataMot with alkali »ml 
thru dried. 

The yeant  from ga*-oil wa* Kubwquentlv treated in tlN> following way*: 
(1) The yeaat eom-en trate from the eentrifagatiun waa wtirred up in difvte an» 

ilmm hydro«id.- m.lufion (10% of dry yea*t) ut WC Im Ihr. !» mauve nwh- 
ncids, eentrifugrd und dried. 

(íí) The alkali-treated yeaat wa* further extracted with petroleum ether rtoefty 
t« remove the residue of non-fenneiitable hydrocarbon* and then dried. 

(») The alkali treated yeaat «m farther extracted with ¡tleatod t« mm*» oik 
«id fats until the fut content wa» helow '17,  and then dried. 

The defHtted yeaat thaw obtained cin.^m »f jo^f erude »rotei», 1 t'¿ fat, *JH% 
nidi HIHI ^ÍO'/Í water (Table 2) The «wentiul ammo «ehi emitetit* »f the itrtrwyeaat« 
un* given in Tubh« ¡I. 

IV.     TnftM'lTY   TgHT« 

Preliminary tent* »how that C. /ipWytfr* und other yea*t* empfctyed are *#a py»«. 
genie and product» no toil* «ubataiH-e« Toxicity teat* bare h m performed on pur», 
chicken* and iithino rat»*. 

In H number of expriment« with pi*», groupa «f five a*¡maK«f 3 month» old 
(except one experiment with pig» of ? month, of «ge) of the mm were employed. 
Control group* were put on a ration <oH»i»t.ni« of wheat bran, riee bra«, barley ne*i, 
corn meat, soybean cake, »tone powder «ml table aa'f, vegrtahlea being give* daily in 
extra. In teat «roup*. petroyeaat* with differ, »it »ub*et|ueiit treatment* were M at 
tv/o different level* ( 10 and «5* » hi »onWjtttlion for «>y bean eake, »ltd in «aae of 
the 2.V/Í group the yeast abo jairtialiy dutplaced the other feedatuffa (TaWe 4). 
During the experimental Period* of four month*, the average d*uly eonwmption »f the 
rations and the gain in body weight* have been noted. At the end of the experimenta 
the animala of both the eontrol and teat gratta« were aaeriffeed »ad examined for 
groaa pathologieal ehangea ami hwtoHiffirjil ieakiBa of internal «rgam (Mver. hiwrt, 
»tomaeh, kidney etc.). 

In euM> of test* for a-puraffin y ml treated with alkaline and tkemdir extrartáma, 
the average daily eoaaiunptiona of the fodder* of the te*t and emttrvt yroun» were 
praeta-all.v the name, 1.«-- 2.0kg per pig (Table .*•).     In *v««rage, eaeh teat  peg had 
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tnkeii a«» ¡tr».l "«tlkr : 'tr<>i-i*t< rfs|M-.-tiv«-ly in the NI", ¡,mi '».Vi level «/roup*. At 

the tini of the lenta, tin- Hv.ratr»' body wifiUl ineren.** \*-r pi« of the two test fcroups. 

wen- greater Ih.tn thus.- oí the control* bv Ï and ll''í r< speefively, i-orre*|a»iMlitijr ft» 

0.4 and O.JfHo/.day'piír in the te*t group*, hi e«»i»ipnri«oi» with <>&» ami H.44 kg/dny/ 

]»i^ in tbc i-otitml grulli».  (Tabi«• <M.   KxperiiiteiitK   with   defatted   petn»yeastH  gave  ai- 

mi IM«   re»«jlt*.    «"onHHmifMHi  «imlysi« of the i >»rk freni both II «»itti il ami trat ifroU|m 

nhnw% IMI «jiniiitiint clif f» nin-.i* -Table "» 11»' iipH-ttr.Hiee di' the «rt'Wth im well »x 

tke rea»ilt* fr«w srn»»* autopay and hi»ti»i«íri<-¡il examination of tin- intentai organ» of 

HII tn«t grow* «till »tot iitdteate any «pivi fie p.ilhobvieitl L-stons «lia- IO petroyvast-feed- 

ing. 

In .-h* k<"ii t««-.ta, «ir«»u|** «if HI) «litt-kitw of rWk raer  lo d.iys after h«t«'l«»p. wer* 

eatptnyed,   One «.'roup was put «M» ;I ««»mtrtil ration,   rottaiftling   nt eurn,   br«*««« rk-ea, 

bariev meni, wheat brun, aoybeau riiki», finn meal, tabkV «alt, *»*«»»»<' |iow«ler, ptawpnatea, 

Im«« ebmenta, vitamin* A. IU ami I> ¡imi al*»   trmit     vi «eUbte*.     Th.-   tent   irnmpa 

were **t »» r*i**t* aimilwrly «<.HI|K«ìNI b«t with the «weptii'ii that  10% ef *>y beau 
eake «M «mhrtituUKl ky petroy««a' fro» n-nnraffin (Tubi«- *).  The durati«» »f eiperi- 

•m«  ««, tv» iHOMtk*.    I» the »•«.••««I mont h. mote «-«rii wa* given at the eipewe «f 

kgafcea ri««*, kark-y atea!, *lwal  bran and fiati »trai    'Tabi«   è).   Durili«/ the period 

af tw» MMtk, tke average daily ««MlMtawiHMm «ti the f.akler (77(f) «ad the «wngr 

irrighi kwreaa»   (16Ì0g>   per «hit-ken   wen» pr*etieally the lame far bwth the rmtrt 

atal tke tent group* (TaMr* il ami 10>.   The feath.- appear»*«? nul the  rranlt» «f 

i •lliilittmi analyaia of the breaa* IMIXITH of the < bk*k«*iw in the tft»t ami runtrot imrtipa 

»htm m ai(r«ifírai»l diffefenew iTaWe 11).   A  »UHIIWT «»f the ebieluiMi in enek ff»W» 

•we kilW im a»topa>.   tirum «xaminatibim «a well »a h»M<4 npi«al atujas #f *•»• i»- 

IrffMri arpM «f Mil r»t«tr»#l ami te»4 unteketia «IMI n»»t  revtal any *fie<-iffe pmtH»»h»- 

&&à rlianjtea awrtbtibiV t« tbe toxwlty ut petrnyeaat».   Th.- ii**t i»f tke «-biekeii« «re 

Wut« k*f* •Ww •* tnr ,BI1^* r«,t'»»1«-    T^** »»»»••^•*r »' «TW '*W *"^ "** e*'w,»tl»í,,i 

•f the a«*e«»fttl k»tL-tiinfr i»f tl«" f««nil*Mnl egg» <»f  the t»'*t ftnm¡m dkl w4 differ 

aigntflrMttly fro« tlmae ©f tbe «••mtr»l (rn»»p«. lUperimenta n«1re keen carried a« far 

tlkWe ((efienrtwiia,   TV mineral if»»wtk «.f the dem«end*jrH of the tert *rt»«p »ad the 

kytair •«! kutekia« «Jf Ikeir efp» were all n***»»»  m r«N»pari»«n »Hb thoae of tke 

i Mitrati  «ml «ave m* «in« <>f afMH-ifie aymplM» «>f pttniyeaat tusklty. 

la «*» <»f I«*» f«»r Prtmyeaala obtained frwn (ta»*il *«d t*ly frewl frmw MMrteic 

wéii «ad reaidual prlrwieaai, ft-eiiiBU esperiairtil« i«t 10, ID a»d 90*/i leveli) *»«>» tfc*» 

aM ta* tmt niffit, eWekewi »»^d a»aiii»»r»t« g»m**l *** Myw#l|Hii» 1»«» »•* «««trttl •*#• 
dalia» Ike f«ar MtMttaa period. Kiirtberawre. Ike at««ma*h« and livrra »f tk» teat pig« 

aJmaii nifwifWant kyi»rtfa»*y »ad |T4ilk«ki«ie«l hemmm. Tke ehM«» «reurria* to 

tht W% pHr..ye«m «fw«|* «a» iw»re wwre tkua tk« W* «rmp, aad tke SOU lewl 

grwap alama tke at-vereat IraewiM t«a^llwr with m¡ ;u.iM¡aiiot» ef aaritie fMd. In ta» 

ikUlan Maat, «of** «mly «V arpn-ataja »f k»t».v l«y«,r fr»»*» **» •**• •* "M"P'*MP 

rtnaiaih «waW ke akaervetl in Ike t»^t rxrMtpa Baf tkeie were m pathniafii al eaaafea 

foaaé ài the luterani «rjliii«! «d* Ike tea* r.*t» f«l «a ma-«tü jrf4»ta. On ike «tar» knad, 

tk* pipi fed an prtmyrm** dt fatteti by «i>«»b..l aN#w tkat tke ir twreane» m lady 

weajlHa <T«k*f 12) «ftd Ibrir «alwpay findina* i»'J«*Hte no aperifir differeaeM fra» 

ta«w nf tke eenlM aainutU, akib« tin- |*ara feti *»«t a« al«»bi4ie «traef fraat tke gat. 
|e»l «»le«r itali»«»!«»»* al b»"tì«tia in their livera and «t«*i*»»*ka aimilnr to 
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«ouni De nmowri by :i!«»li.iiic- extraction. 

aml „, ,hr br,.MM ImlM.,,.s „„,, ^ ||f ^^ of   I ^ 

V.      DlHCCHMON 

1.   ^i.«f /A, rn^fc« ./ ikr t0,iei,v Tl((,   nr„liinin(lrv , 

~Z ,. *   ,'„     ,     ^ÜBM*" n4MM°*k' ",hr NI
' "M" «t'-rti«.  The toxi, mìmU^ rnvnm t« fe< difficultly miiublr in nf»tn.Uu<H -*k„-   _ i       -,       .... "^ 

«•rie* „f «»«,.,„,.T       ."• pCtP,,lM,,,, ",h,>r «"»d M»'iy *»»oWe in ^«1,«!.  (Hrwr 

¡J^J* «««Ih**. ,„ tb. »n,Ht.v in i„ »h,  wv^^ ^   „,>,„£,> 

^»-e »LTTf\Z ÌSZ    J7JMT
1
^ 

,P,W
 »I*»«» tlN«r, m f(H„»d i„ »hr 

WîATLZÏT'IÏ^?^ •r,,Í* "^ fo* *" ,k»BW ««h«W futty mnh, tot 

TlJL ^-A.  '-      T •"T- *f ih0m mm,mmh «fcw««H  in »mottBt reiiwrk^llv T^ ^. ^ ^ Wlt, |W „ ^ w,w    ^^  B|||rjtbtt ^--Jb^. 
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i 
I 

with animals whicli KIIOW, ïx-side* th*> portion »f .-.iH'<'ies-s¡K(ifi.- trlyteridex of the ununnl, 

the «uinpoMtton of the remainm* body fats is influtiued by tin* eiivironirntal i-oiuli- 

liiiiis »ml irwrfed fodders.   In ¡»enend tin- chanjfi' >* reversible 

Tin- question of the effeetn of prologred   iWdinjr <f   (wfIOVCMKIK OH animili*, how 

»•ver, reniitins fo be atiKwered by further   trtnriie». 

T«bW I 

CompomtkHi* iif the molin for yen»» f.-rrmutalion* of pHrvkfini 

OoMtittient» PrupottWM j|                      CpllHt it HCIt tM 

I            /.nao. 
J            H. PH. 

¡             H«° 
1              »Pìuaffin 
i            (er tJaaOil) 

Pntputiou* 

(NH.),«». 

KO 
ISitCl 

Mm** 

Miau. 
IVMO. 

2 Kg 
:t Kg 

0.2 Kg 
0.04 Kit 

1 Kg 
[             0.002 K« 

O.Ol'i Kg 

2 Kg 
200« / 

ftVHtO ( 
Cor too 0 

pH wtw amtetaìiwtl »t 4.0-4.5 l^r mMij* NIW>H «lutiun. 

Tui. a 
of thf pnttetti MMitcnf» (on dry laufe«) of prtrojrowM 

with tlKiw of mime other f«i*t*tuffti 

•  r. lifmtìttitm «iltiwtnH on garnit muí *>fuU.*l. 
**   T. Itpoi0litn vi & <lif#wnt K»«in ruHrVtiM n» » pirfiffin ami Mattai. 

•*•   C. ifwpfcw«* «rtthnttul «m * jwraffiii umt defatici. 

T«M»t 
DWrUmttam of e«Hirbil amino NM» In the proteina «f 

petrol»* («". Hfritftca) and othor fmMuffi 

JtaMaff* Protei» (%) M»t (%) 

¿•44 

0.1(1 

1.12 

4.MU 

fj.ttt 

r».»t 

A»h(%) 

Fk* MM«! 

BB^Bfiit fa«* 

fOuiut «alts 

4H.W 

63. «7 

70.«9 

4S».lM 

4. *3 

4.30 

s.ee 
M.4* 

5.«) 

«.IT 

AIM UNI WM\flm Prtroyiaif» pwtrtii VUk turai Ueyhflui rnke ''otton mri «ko 

A*gM»e 5.05 5.0:< «.til fi.» 
MMMiw 2.IM l.W 2.S4 2. »3 

IMIHIIIU 4.M 4.43 4.«P S. IT 

twine *.M «.TO H.S» «.M 

Xjránv «.48 5.70 r..ni 4.40 

Mrtfctaninc 1.17 — "" 
PlMM^IUMltaM tt. IT 4.11» 3.90 5.03 

^%ivwtoe s.aa j             -1.S5 4.«» 3.73 

Vrtb* H.4S |             8.2» 4.M ¡          4.¡s 



T«M*4 

Hu- runnmii'àm,, <,f tiitimx< [,„• ,..M».,-i,m.r.ta| p¡$, M. tMk-ily tmN 

Fwlutiiff!« 

When! lirrin 

Hi«' limn 

Iterli'y m«il 

C(«ii in.«! 

Nbylmui ndsr 

Tatui 

In íuM'ríUm 
Ntwnr powik-r 

a. 

a» 
i* 
io 
o 

Kilt uni for tost jrroup 

| 23% 
Rnlkm far Contrai group 

30 

Ywplnlih« wiTi' rmti «'xtni. 

ül r» 
1«.". » 
12..T la 
25 tt 

ii 10 
II« li» 

2 « 

(..5 o r. 

T.U.I 
A MtiijwriwHi of (iviTnm- <kutr «-MMtuuplkmit of the m«¡«m 

Iflr pins during the fxppriimtitil pvrM 

Kip. Nu. 

<<IUIipH 

Moitmt 
•'«ii-aiB]itW>n 

<¿iíniitit> 
(üR/.Say/piir) 

I    rVrii-nlafi- 

I 

Ivtrojnwt* 

Wi.8 

•   P. Hp^fHrm. rulth-atcrl mi ».paraffin »ivi urtmetnl with aki*«l. 
V. hi«!*!in, tniihii witH ¡itkíiliiN- «Mí Rlrahoiti. pxtmrttmni. 

w 

<\mtrol 
IMrgyl1^l»t•* 

1()% sa% 
ÜMrtrul 

1.IW 

1<M 

2.02 I.ff 

l«o Mí M» 

II 

(ifOttp* 

Twit 

Canin»! 

TW 

lion t ml 

TaU.« 
TV awraft« èiirr íMWN of rhr tal? wigtrt of i-ipprimcut«? 

pi» iM! toiWH.T tut« far petraym** 

.Number UN   IHtMittlK.) 

Start 

il 

3 

KM.1 

7 

11 

11 

H 

par pic 
al ut»'! (hg; 

tt.ttt 

lt).¿V 

43. t:, 

IMraywMt 
»M«I 

!••• 

•H. au 

44.0» 

UWly w*to 

Kg 

tMS 

0.4» 

«.« 

0.« 

r. (i/ufjrfua from * paraffin ik-f.tltul by «Irukaiic «xtmetMM. 

f. êifntglint tram « pnmffta trrntnl with ntlutliffv UKI »Imkolk' extmrfio*«. 
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MU 

111 

WT 
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Tall* 7 

•f tim tata »nark  U-hru » «W »»tfc aari • «ratt rit» af 

«mfttnyi«! far t»jmtj t*-t* on * yattffir. r*"«4 (f. ti^jyiK«} 

prt liminarii)  twwtwt with attaRac aaA »aaá»!« «-«trattia*» 

tel 

._ 

Î4.«T 

PtoMa f*» 

SI w 

•it.** 

I.TT 

A4 (»J 

~ 

Nro^ < lu««} i.IÍ 

«rtn/uaa <:tt»j KM 1.« IM 

'¿•»tat fi.s* . ss.« IM III 

ttaaVt.Jfa 

«km 

fattP 

Tatttt 

Mv* pa*"* >»-•» «a»«*« 

IS 

Î 

» 

1« 

t 

<WM 

15 

f 

• 

«•»ti 

M 

M 

* 

I» 

S 

« 
a 

i 

i 

*  ta aJÉMMi *• MMgaf «w* at »taMl ».SI« Mir *N. If If fkCBW*.itt 
•f VMMéM A, HI, 9 aai fA 

Tattat 

Oiaap» *   af 
<**»> <») (¿évtJàim) 

•ft* M «6 M ft 

—, Kl « e îl 

Aâ^É^   ftflk'^aa^aaB   ^aaY aaMPV   «^^••»•IB   ••y 



.i 
I 

J 
t 

,    ¡   f    I      £ 

"It   I 
i 

f * i 

è 

í        e       * 

i 

t 
ì   i 

|   |  

¿   I t¿ 

m 
% 

• f 
M 

J5 

i.        y 

Mi 

$ 

« 

1 

.3 »» 
L 
¿ 

t 
Î 
i 

¡ììi 

i     * í 
r   m  .9 •* 3      t 

f 

i! 
«i 

S 

ft »- 
I. 

ivi 
i 

i 

.-s 

î! 
If 

! 
i 

í 

f 
î * S  s 

¡i 
f I 
í' í i 
I*, ill 

III 
* I 

1 

41 

I 

r 

s a 
« 

8 

I I 
I 



TaMe 12 

(irniipi 
j Avitup- ,bi!y „,4^;,»  „M.r(,,N1. p,, ^ 

^"«1       (       «kiilr       I 

¡V».«i 

ttontml 

2S.fi 

Z\. n 

M. I 

ft  -«l 

O.H 

-WITT.*-- .fcúlj. r«Mii«h,^. 

gittütif.»    !        ^ 

ï*..i w.-tt 

m 

im 

i.-M 

i..ï» 

!..-a 

TiU« U 
3.4 mmmgmm «*t•^ „prrt««,«! rhw»*, »„J *» ^^^ fw 

Iß 

Im 

».HlfW^l* rammt« (j^hí« 

•«.«• 

Group* 

«» drttmii»! MnmNH« «« tfc,. »wtfc»! gtwt to J. \.». A. < 

TiMfe M 

***" * 'WÜ4?taÍ " *" **>" «~*-.M fc«r arti m,i«fc. 

s 
.*» 
ó 

s 

Wurf 

ÍMMrtkii} 

.1 

.1 

3 

3 

Dural iwii 

«* i-*pn>i«Mwt 

(montkx) 

V«*l 

4 

4* 

•i 

4 

<%> 
Tbrful fait? ar»l»       "* 

Fw fu/»*»* ías) 

Mckimw jn«i** fai) 
M<ik««M yvuxi*** (Zit 

¿:.4 

37.4 

."H.2 

— 0 — 



É 



-11«. 



M* N»IN MI - fmimtiji, 

rj 

12 — 




