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POPllLATION OF SF.C'RETORY CELLS AND S\'NTHETIC 
ACTIVITIES TN MAMMARY GLAND OF LACTATING SHEEP 
AFfER CONSUMING Sauropus androgynus (L.) Merr. LEAVES 
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S
aurnpu, amb-og;11�, (SA) a member of 
F11plwrl,,aa,<J11 bmtlv JS • leaf,, shrub fou<kl m 
Mal;r;�1a. Jndornu,. �west China Md V­ 

(l'admavatlu & Rao, 1990) In lndoot>csla. the leaves of tbio 
phn1 arc co1111110nl> used as 1 ,t,getable and 1""e 
propcn1cs as wmulam, m mothcto breast fecduig 
(Socparto, l 994) 

Tho SA Jcir."<:J '""" also sllmlllaie m,lk prowctiOn 
in hctaillll' rumuwits (S�ai-vg,.. 1993) le has ho"-e\"" 
n<JI been C!labl!,hcd tf the SA Jca,..:s Ulll1JCDCC nuJk 
'}11lhcoJ, p,OIXM lhroogh nnpmvmg the popuW.on of 
sccrdmy cell, and sy,,thcm": actt\'ltles m the mwruaarv 
gland or thmugh an improvement ,n Ibo lllltnelll suppl, to 
the """'111'1111 gland Besides, the � m>cmp!Lon 
on the :IC!l,e compow>eh m SA leaves 11: lbll scm:e 

'Th11 expe,iment "81 earned OU! to 00Lttt1Ubt Ille 
mil= o[ etther tho powder (I{ SA lea,.,. (SAp) or SA 
leaf alcohol txlnet (SAx) OD lhe J'JDPU]alon of se=ton 
cell, (as mdicared b) IOI.al (lconnhonude,c acid, DNA) 
8Dd ')ntbenc OCII\'IIIOII (as 1Pdi<:atcd b) tom! nbonuclctc 
acid. RNA) m !be mammary g]aod. and rts cff<CI oa milk 
yield 

Amnlal, ud Basing 

Thi, e,;penment """ =ed ot11 from March 
1998 Lrllll Jul� 199') n the Facu11) or veimnary Mrdic,ne 

''"' """""' -..... c ..... "°t"' ''"""""',! l.,,,...,, 
&pl6'1Wl - . 
- o( ,.,....., l'h,-loc:,- - ,-.I N.l,,tu.,, °""'S-""­ 
l'•"-} c..,.,.�g,,,, �dmcrwoe6 J71!n-Oc•-ltlnp '"'"""' 

•••n.i,-Wl'l,,....,.1...., __ h<»k,of\'•...,._ 
\(odocme-JPll,-l66IO,........, 

and L,fe-Sc>ei>ccs ln1Ctun1,cnt[) tenter Begor 
Agncultmal Unr.=itv, il<>gor-lr•;tmeN Thls txpCittlLCfll 
""' conruc:led wring the hol (H SO -1: '; 02 °() and •umld 
((,9 �� :!: 9 OS "•rclab,e luumd!l}) ..,...,. 

Thiny-fiv• fim 1ac1at111g Ja.ane:,c Thm-Tailoo 
ewes \\1th a mean ood)• "'� of 20 20 + 2 03 4 aJ"d &J#.C 
of I S to 2 O y....-. .it Ito: fi1'$1 ,.cd,._ oflactauoo """' used 
AlJ ewe, bad l\,1tLS oil p11!'111I1ll0h. ,md. "ere placed in 
tndMdual cages The J<n� th,.n-Tllllcd sheep 1' 
JlOfmll]ly u$Cd as a model of la<:1a11ng ruminant, 
(Suma,y;d 1997, Milnalu & Sumaryad!, 1998) althwgh 
II " 1 mcat�pc n ,. well l\llXlgrocd for '"' Jngh 
prohfk:llc} (Bradford ,1 nl, I ?116. Suwma ,t al. l 9U) 

Each""" in Ille 111d!ndual cago ,,,as fed a irnxcd. 
coi,centr,.. and &.- chopped elcphtnt i:ras,; ad bh,r,,m 
Water """ a..ulable fruh E!eit,ant pass ,.-a,; �'"" 111 
06 JO h umi1 mxkla) and lhcn """ rcpaccd ,..,th 
COACeDtralC UILUl We aftcnoon, and finalfy tt '"" rq,h«d 
avm wnh the eiepllalnl grass c,,cr111gbi 

Fresh SA lea=; from the ki(:a] mad;.ccs 3fOUfld 
Boll"• "'= dned. 111 an awomauc "'"" st 60"C c,,'CJ'lllgbl 
The ..,, leaves were ground io JXffider (SAp). and dLc 
powder ":a,; extraaed IO prodoce the 1lllcl: SA leaf exlnlCt 
(S-") 

F.xtr.l<:tlon method of SA !ea\cs "as as dcscnbcd 
Ir)' Sam""" er al. (1997). llSlllg 70 % alcohol a, a ll(lhe,u 
'The extract ,..,.. evaluated IIIUI& tho � test 
stmdard (Yubanl &. Marwati, 1?97) and ..,.. fowxl ro 
have no iOX1C effcctJ on the l3hora!Of}' arunt;LI from ac:ut<: 
Jnd sub!Lcltlc <ha (San!OIO d al , I ?'fl) 

Tua metbod use, a macerat,on to::hlllque, as 
followt 118 grams of SA lcid" p0wdor ,.u,: mtXed with l 
litter cl: 70 ",a!oohol, wrrcd for� to 9 llo<n and then the 
mmure """ slored tor 14 hours 'The nnstur• ,.:a, filtered 
and the hquid ""'1lct ...,.. "'aporated US1n& a ro1ary- 
0>-apcr.itor at the lempCrnture of 'IO"C to produce tbc tlncl< ro= 

SA leaf oWllCI <01ullO!L (S %) wasa made b)' 
d,ssot,.,ng � got SA leaf emact 1n 100 ml d!sullcd ""tcr 
and SA leaf powdc:r <Olunoo (It %) ""' made b) 
dllisol>1ng 18 t of SA leaf powder m !00 ml d1stdkd ··� 

' 
' ' 
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sigmficantl) (P<O 05) h, SA leaf •dnuaNr,,uon for 14 
days 1be SAp adm1�1straaon had a h1gta contnbutioo To 
tho nueas,: m total ONA and RNA Thall SAx 
a,,lm,I\WlllKIII of resp:ctrvcly. 72 i!4 % \, 25 9] 'Yo Ill 
DNA and 112 91 % ,1, �7 28 % m RNA. ro!l!Jlll'W to lhe 
control ,-,,tuc, of O 81 A 111 COW DNA and l l9 i 111 Willi 
RNA (Table 2) 

The po11J1bk reason of !ht tnhlnccrncn1 of nn.lk. 
)'Old """ due ro tho =sc m the prol!feritlon of 
mammar,- tland cclll Jnd thc,r oynllteoc ti:llvtUcs .. 
illdu:ar.ed i,. in mc::rew;:,: in. 10111l 11wnmary DNA or,;! RNA 
(M;lnalu It Sumaryadt. 1991) Prol:obly, !he SA-leaf 
olCIL\'C <Xllllpl)<lfldo ll'llglu dirccCly or wltrcclly rnodulaw. 
pior ltl laclot;ene$1• and Jact:amm, h<,m,,:,neJ 11ICh as 
prClbctm (PRL), "°"th hormone (GH). glua,,;:ortrntds. 
thptHd hormooe, prr,clllglandi• and "')"!l)Cin 1heJ:C 
hornw, mm;il) wmullle rhe �"111ht$is or DNA and 
RNA in tho lact:allJ!i maffl1l'lal')' kCJCkli) oolll (Shiu & 
!'rltsen, 1980) Purtlla SNCkcs !bould bo earned "111 w 
�.Cy i:hamal �W,.,..... In lhe SA tea,c:,. wb>c:h �· 
III in,oorwu role dirocll, or mdmcll) 1n milk l)'!llhcsi� 

-r. .. ,. w� _ .. - )kt'. ...,. ,- ,... 1l' ,..,.. • ..,. ,. ... ,.....,,...- ...... -� ... - 
-(M,)-'MI •• , .. ,. ... , (,.,_.) 

T-0.1. 'I-_, ..... _,..._...- """ (DN•J. ""' 
- ,1 ......... - (IL�.\) o1i.,1o,-. ..... - s.,,. u,. wn, 

After 14 ;me!;� d.l)'I the: .we&"""' tlan;hle!ed. 
hlllf of lbo uddct1 l'c«) c,<,;t,cd The ftWl'lllUl'y gland ..... 
isoLucd by tnni..millf tho ,J.1,i, .....:ucanoou, f11, ;md 
reinov,.n; ,ulll,; lruldc: llu: gland The 150(.ilO<,I - 
gl&lld "'' !wen to flscil!t:lte 5licln1 The tbinl)" ,heed 
nwru,i,uy &land s;implCI ..ere S03klld ,n 90 % elh;u,ol for 
48 h, and rbm ,.,th d!elhyl�hef for a l\ntllct 48 hours 
�IIIU lbc glaollh b«$me floe of ta. Tb:, t.t.-troc sllllOd 
m.unnwy gland sampks otulncd ..en: cried at ,2•c lot 
48 h, and lhl,:n groull(j to mal.e I liDc po,,,da for - ,n 
lhc dctcfflWIJtlOllli or mam�ry <:Mmlcal ,td� 

DN ... of ffl>IMW)' slind "ii dde...,,ncd t') � 
111�ltr,drll'lru: (SillJl,l N.JISISO, 1996) !Uttl<>n 
RNA cf� Jllnd "'al 4"1.mNIICd by the omnol 
(S,grn;i 0-187�, l!l'J6) rcacuon .. dr:;""it,e.,1 by Mon.ilu & 
Swnaryadi (l\1\1�) 

Milk yield 14'H JnCMIUC(! ll$lng a i:l•A·nica� 
C)•hnder Tho"""'"""' handrn1lk<d n,,a, o al!' •11)7 00 
handatl600h 

MOk Yield M,.,.rm,nn 

Tlurt}-fhc !acra1111i: e""' "�"' <.b>1dc<l 1nw four 
Jll"OUPII and fed conce:n.lratc and a, ck:phaut if""" for 3� 
daYI Each r,m,,p ..... pvcn cllhCJ SA Jc,i( °'trael >0lutl(ln 
ot l.89 �day orallv t,,1;.: a dir. (SAx-Jl<>llJ>, 10 ""cs), SA 
lC3f JXl"d,et 110h100t1 at 7 « "cb\ (S�p. IO c,,.u), 
di<ulled water (coolrnl-gn,up. lO .....,,) or untrea1od (S 
ewes) The C.'<l)entnental <ieruil'! ""' a,mplctch 
f!lOOOfllD<:d(Ste,el ,t To,m 1,980) 

ANll.)51.! of �anllllOC (ANOVA) ,.., used 10 
deronrme lhc cbfference between lhc lraltmCIII """"" 
(Sncdco<:,r & Coclltan, I nl) A i:rot,obtlm \P) ,.1,,. less 
th:ln O O! "'-U ..::ccpted a. 11v,ificaody � Duncan $ 
multiple lmi" test (Stccl & Torno. 191111) "-as �lied ID 
<lefrmune <11.ffcrco:,:,; belwee,, the 1n,11meirt !IICVl!I 

Rt:�111 .TI, AND DISCUSSION 
"'- ,.,...,..,t<UllJl,,A..,411.�A 

• >ll • 

The <:OnceJlttaTe and e!epllant ifUS 111lalcs .. ere 
$10 W (.N' n) and -16() 80 (! ,� ''! g of dry rnaner. 
IcspectL>-e!y 1hc <lally nutncm 111Uke "'"' close to !he 
lllllnCn{ reqmremcru or CMS per day. !ICWllWli to NRC 
(1911') �""" for la.:taung ewes Sldlmg twm.1 
,n lhe fim 6-{I "'"""" of lacuurul. 

SAp and SAx odmmi5ttallon mcrcuoJ. total milk 
)'ICld fur 35 da>" t,., 7 75 'Yo or,;! 0 89 % (P>(I 05), 
n:spcctwcly <:amplll'(ld 10 the oomrol ,:aJues of 17 �9 htrcs 
(fable !) The mam.,,,,,y cell n,,mbcts (total DNA) ..nd 
S\lllhel>e actl\'Jlles (tOlal RNA) """' Jlso =""'1 

=o �· ·-· ""''"" 10l+01J 
11·,. ... ,...., ... l 

HU.» ·- OOllOO>" . " .., 
('�"""' '" '"'l"''" "' . 1 rn· -· ,, 140, 04J' ;'-"l' ... 

"- ·- 09"!010 "' - ' " 
( .. "'""' ' " "'" 0.1 Ol!l6<J --· ••• tl0i011 Uh:ll 

,..._, ..... ··- -r � � •· �- ""'"'"' .... 
,o�ddltnd{NlOl) 



The rc.aoon for the lower nuli �icld i,,. SAx 
admnn<1tat1on � to SAp admlmfflallOJl "' lh:lt tho 
chCJIIIC3! acuvc COll'q)()llnds m the 10 % alcohol ru:tnct .,.. 
not qu,ut,l.ltJvcly lllld """'11aUvd) compleleh' "'.lllahlc as 
III the po,.,:1e, form_ Til(tcJbn; the biological dl'«:1 of the 
acffi'C compc,uo,Js, ,n the SAx """' not maxunal 
Protiebl}, addition of lughcr doses of lhe SAx could 
>mprm e biological "'"'°""' 

CONCLUSIONS 

The ellllanct:molt of m,lk neld 111 the lacta1ing 
rnanunan gland can be di.le to an trlCfC3se m Ille 
J)OJ'JU..lanon of =retol) cells (l<ltal DNA) and the ,ynthehc 
actmucs (total RNA) Tl>e higher OOJ1mbuoon DI! tho 
btolopc.d effect occurred from SAp admmiwauon than 
SAx :11Jn11n1sttall0ll Furt,1-.:,- ilud!e,, Oil the mflu= of 
!he SA ie.,os admnslraUon on the ompro•,emem of 
nWIClll •upply 10 lh(; mammat'1' gland needs 10 be 
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S ..,,.,....,, ol ottJlldtol ond prog,,.- ,,..,..,,,..., 
dramlh.:ol!) wllll cbc cbooll<'• Kl wWo o.:tMI'.)" dunut Ibo,·-· oy,:lo md l"'*IJl""°Y 1. av...-- oJ 

ootrodool ..,.,.,._ d....,. proootmuo •loua .. u• Ibo ruturoOM 
oilbc folllcicl'" tt,,, """>'· � - Mpoficantly dun<I� 
11,c ombry<mll 11.,. ofprepaDO), Uld .cR:l!IOI proo!JISO\Kb' 
<fu:ma tbe foul "'"' of prep,,to.f imt::il p,m.rillOlt (l """ " 
4/. l'.17b; 1'1111 �, al. 191?. Mon,lu "al, 1'1'16) 
Prog,:-.- inc,- 2 claJ"' ofloo owlobm. md it. ""°"" o 
marud""" fmm 4ly� roopcll,:b.:!w<al.4lys 7 and I] (UlllD 
,1 al • 1976, Pw ,1 al. 1977) It'''"''"" olmo<ol ruble olinng 
lho fnl7 W<!Obofpregunoy ...i ,,,.,._dr-..:.111) ,n..,­ 
,..._ii 8d_....,,.(H..U...<lal. 19lll. M...._<1a/ 1996) 
� 1bc: httcll plwoe ol cstroul cycle """ tbc 

embryoul nqe ofprepu,cy. "''""""I ......,. pm� 
"°""""trlllon• .,.. pomtrvel) C4lr1'1ll!al "'* the 11.umber of 
oorpon hltal. (Q.>trk<: ,, al., ! 979) IJunq !he fetal st,,e of 
pn,pu,cy"' "'""md !!l!c,op (whe:u. .. plo.:arta .. �) 
�md.-.diol(M-.olu<!al, 19911), Uldpla.:oonlal 
loctoll"'f (iuJ,"-"' ti "1, ! 979. llo:Jdc,n ""1 1980. Hutka- « 
aJ. 1981) a)!IO -WJlbtbe IIICTCl.ocd fd.1111.lDDba 

• ui.....yofP!o.�,a,1.�, I ±m r-.loyof""™IS-oo. 
...... ,......_ .......... , fOllox_ IIO"""'"°'o-._. 

··�-.. �ofl'lo,-.1,,s:y""'� 
•"""-1 d _. ............ ........._ ""r A�I \.ni..,.., lat"' 
T- K-, ll<o J Boso<" 10"1 -.,.,., 

Mommory glud .,..n ud de,·elupm,:,,I d.umg 
prop""") 111 ,,,..,,., "'"-"" dunng the ..er..... .:ycle, 1lcrwl) 
� ....lil (be, fin! 1hfw 11100lh• of pa�no Md 
d.romot>wly .......,_ dD11113 Ibo wt n..o IIIOtldu of p111lcrci 
\A.....,._ 1975. AciJer,.,,,,1aJ l981) oroctncllbc"""' ,.ha, 
Ibo pJac:aot., Slpd\cU� -"""" �C (RO<bm ,l 
�-!in� l\llllJ, Slw,lcln.:l " �J , 1981 \, md pi.:.:..tal lactog:r 
(l l�dec, ,i al. 197?. ll&)"d.!ro <lol.. 1980, l)atl,_- ., al, 1'1111) 

Tunpo,11 clw ... 111 ml!IIIOOpi<: � 
- rolll<II!!"' pn:paoq· _.,, "'GOm.1"" .... n ,.,11, Ibo 
..,_.,. 5W"tll p.tlln ,. "'"""' 11"., prw;at llt1ld)- .... 
00>9,pcd 1IO okte,m.,.. lt>:<lpor•l ........ p "' --- - 
progcOICtolllO <<I GUIIIOa dVUI� ptoplAO)" u,d nwnmat)" 
� F""lh ID<l de>,:lcrpmml 01 p""11ritioc, Ill e ..... 

MET1tODS 

Eoporin,nt,l C•clld.>,oo ...,,1 Aai,,,•lo 

ni,, � "" 009Clw<il0d dwiD:f: 1bo llol (25 IO 
32°C) ud "'"' \70 ro 80% rclotn-<: b.....ddy) - UI Ibo 
bumocl trupo..• of �. lixpaimeotol animal!J - 20 
J_v.,°"" tua-t-,1....,. (5. 9, �' ...:I 2 ..,. •• oonyic>gO, I, l, 
"""3 r ...... ,. tctp<\,1t•�l ..,11, omu1ar bod)· ...,p,(20 "'22 
kl) ...i .,.(1 u\,.m) rtb.-Jmg JO\.....,.lhos-uil obcep 
io o ..... 1-typc � bm:od well ...,c,piz<d f« '" luali 
probficooy(llndfurd" "' 1!186; �i111m1 ,ul. 19!18) The 
e,q,ermatlll - wm, u,j,,clc!d lwl<c Mlh PGF:,, (1 m) ot ID 
l 1-doy mltr\ol Tu-oo doy, oiler die lut "l)COhOII.. 1, ev,eo 
"'"' m01od DOtunl.ly by Vo"P ht=dtn1 

Teo ml of blood wnples "ere dnWI Wltb pllDt 
''"""""'"'"' ...... 1e ')T1<4� from thojugulu""" - 
0900 md 1000 � Tllo finl blrod ,....,io. were tam ooo doy 
after the lat pmstqlmdlD IIUCO'IOll ( .. ocl O of prcgo.ucy). 
oCJd JO doy,, lolOr (......,.. doys ofler 1bc: prcdKud OYU!olt"", l" 
die Clld of wccl< I of pn,p!IDC)) ,ldd,t,n,nl bll>o.:l wnple• 
wo,e drowu we<kly om Tlllenodoy tllllll panw,OOD Blood 
.ample,, """' ollowed en clot ill I cool ..., be,"' C<llllnfuged 1o 
scpll"IIC 80lllOI, wbodi ,._. Iha. fn,,e;ct fu,- �.tndiol llld 
� OSW)...,. At parturirum me"""""""tal .,. •• 
were w:nfiood for do:termma1'<m of m.u:mlr.llY � ,rowth 
u,d dovek,pma,1 o! Ibo bo!,DUIUll\ oflwlllou 
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MISVLTS 

Wod.ly .... odlol llld prupt,:rone C011Untratl"'1, 
durt!i.i! l""!l'W"'Y"""" •+ J ,.111, � DnT, DNA, 
RNA .11111 oollag,,n at pllltUnliun -...,.. alrirplo "�'""" o.ud 
OO!NI"'°" o.o-1)•• (Neu,,., al, 198,). 
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Tl,, p"'1llo of -I ....,,, Pl",.li'Ot"'"' 
�lfthOII dlnlA J)refllllllC)' 11 die o�ol CW11!1 ,o 

... -, .. Fijl;lft l. Pfcac 1.:ocw -••- o1o .. 1y 
illcn,u,.,d c!w"'41 lk fim 8 WMb ofproplll!O). Att<,, lb•\ � 
i"'"'*"ld ,opodly a.ad .. � poU ._,........,. ltOUl>d 

"""" 12 1IO )6 of p,op.w,y wl lbri, II CM0 .. lfl06 ""'' 
pot1'UritM:e. 1• tbo ,..... ou,yia,. mwtopi. '-­ 
OCIIICCMn-• of P'°B"'- "'""' dullllOtly bi,Jlcr 111111 11 
rtio. cury;.J I flA8N' ftfo", ud Ibo II""- dilt'<, """ 
ncoumd Jo,..s -b n 10 16 ufprol!l""'Y 

ne prolik ol Odrodiol -..cr,llOru 11. tho ro11m1ol 
""""durmg poq,l""')' ., Ibo e:q,cria::,utal .... <I "'d,:piolod 
m fipra 2 Tho-.- <if-tdiol wvo ,,....,,,.,,ty 
low dunq !ho flror A wtcb. ot' pn.p.qcy Aller ,.c<:k 8 <A 
pn,pancy, OOTndlol _ .. __ 11 Ibo J'f'IJU0111 """' 

«mlllltl) "''"'"'� lllllil � and. beoq lllgkr i, "" 
tupa, hner""" r. !he e»-os oarryu,g mall,ple fe!ut.l, Ilk 

"""""Rlr1l1>cwl of -- """"doSlmcd) l,jp;ha- - i, t"""' 
_,,..,.. • oin'1c fellli. l!ld Ibo gr<ob:"' d,Jfem,oa 00.......i 
dUIJIII w«b 12 IO 2(1 ofpn,gn,...,y 

ffi<>mi The llaa.lJ, •hoed rnorum,n rlond wo, � 11. 

ocb..,ol fur 48 hr ...i tb,,,.. "1tlo dicth;J clh<r (48 Lu) lllll1I t1'o 
� bo.oomc fi1'< of fat. and Ihm ..-lCd 11 50'l fo,. 24 h ro 
�oio. DHT The NF\' wu 111,on !([tHlffi lo mak • fine 
po1"du to \c uc4 for DWJUDII) chtm,col mdJCOi 
dele:rmiubmi, M.omADUrY D�A ,.-., � bi, p· 
•11r<1pllo:o).lt,'"1- re.:t- (Wohb ,l U,,,y 19551 RNA b) 
ore..,.j -.,Uuol (Album & Umb,e1� 1947), <><>llap by 
meuurwg k�'Pffll.o,<: (W""'"'"'• l 9ti I) 

...... 

P1'1111f"I•..,... E,tradlol. a•ol M ... mary Gland Aulylh 

Ilk: ODIIC<OlrOIMl<l ot ""'lllll p""'""'orono ,. .. 
me.o""1od m duphcl1c lry oobd.plu,o rado>tmru.1111<1.,.,y 
(D .. ,oo.t,c PmdllCh Corponbn11 1..,., AI!"J.,, CA) � 
f1"'·proit<,i«m.,., .. I troccl', "-.th a <i1p,hl mod,fu11>oa lo 

1oca11mmdde ""6o '""�' ol pm8C'{.,.,_ «IIICctllllMlls m 
prep.an!,,...., (MMu..bo <t al. 1996) !ho Pa+-™ '""'Y 
uoed tho 1>lir,lo ...,,... � rnor edl.:,, c;.luctio11 n,., 
·�· <>11'"·1""'!"'-bnund ,._i,.,,. ""'" counted 
Wllh "" ,wnnwoc JIIIIIIIO ........,. The lo..c,1 ... k1(1.h,o,.1 

hrllit:o of """""'lly ol ""'Y '""" O I lllli 20 A&'m), 
re� l ltorcton.. do• ,,_.,._ M Jta>d,,rd 
J>f� ,-! to C(l,llllrtu Ibo <Wldud ._,,.,, rlllpd n<>Bl 
O l 1" 10 q.'ml A •oml'lo volum<: ot 100 n� ,,..,,.... "'i """" 
Ill tho ""'Y of s-rq)b .. ,th � OOIIC ... IIU"""" 

ro.np,1 from O I \a 20 .oi/ml Far """Pio< "ldlJ,r"ll"""mr,o 
._,,.,,,auntlOIIS lo11,;r th ... 0 l �J{ml ..,._pie >olum< "• 
ia,;,e""" lo ZOO ml For "-"'Piill "'tb pro!l"<ICN!M 
.,._lr•tiolb blgbcr duul W •�I . ...,nplo \Ill"""' "'' 
ro,hKUI lO 50 ml l•!Cf- ,oo 1n1n ...... y """fJICIUfl ot 
,.,,'" "m 6. IOd 4%. '""'*''tl\-el)I c""""'"""IOO' of 
proaem-rocu: .. en, ponllel 1111M: ,1111plo ,'Olom... ol 50, 100, 
llld 200 ru.J. 

Tho .;onccw.oo., <{ Mnllll onradH1I """ meo<IU'ed 
ID ltoplMlC b) lbe IOlid·pbU!l t""balqlle ndootmm""'"''"'l' 
(Thosno,rtlc l'toducl, Cn,pomlaa, Loil AnB"loo, t'A) u.u,� 
1"'....,,..i,,� u , m,cc:r, ,..,11, , 1�1 lmdiflcaMft 1n 

OCUJolWllld.at= '"'"' rODJel of Olilr"1oo! CQO;c:rWOT.,.. "1 
pn:gnllU "'..e (M1111ko,1,:,/, 1!1%) IN-odlol l»I) liOd 
die "bul,,: ""1IDI Wnl>oo! pnor elber extr8C1""' Tho 
.- .. , .. ,..,, <>! 1'"-hdlfll.bouad 1Uba1 ,. .... ooum*1 will, 

lll fllll<motic !IIDOUI ..-.a- n. i<:M'ffl llld bopdi limolS o( 

.., .. mvny of ••N) -.-. 20 ...i 130 pJlwl, resp.:,mwl) 
'J�. Ibo .,..,,...,.QI, IJi llludanl -..!IOI llk'd ro 
CODllrll<>I tbo mDl1wd """"'rmopl /low 10 10 Jl<I J)Wao.J A 

Mmplo V<llumc of 100 ml....,. .... IIMd • 1be 15$1)' (.,. 
..mpko '"1111 <Olrl<hol """"'"-- ....,!!W from 20 I<> l � 
p!Vffll f.,. """'Pioo ..,111. eotrado.ol. <>D11<c11trlll<lld lowtt lblll 
20 p5'ml """Pk \'OOIIDO w .. """"°""" 1u 200 tQ JOO ruJ 10 
t,,q ll,o -odiol �otit.," fl< ••II< of·- ....i 
For uroplco ,.>fl, -adool ......_tratioo,, tu� Iha. 130 
n!ml, SADIJ'k V<>lumc: ,,.., doc:c"""'1 "' l<I ml to tmq !he 
"""""'-al� lo !ho , .. � oi m.iJan1 u>ed All 
-.ploo' e,t,-O<bol OODCCll.trlllum "= wrtlw die ruq,e af 
""""""" ... """ of ,1....Jant "!lrtdtoi .....,_ ID _ .. Tl>: 
......i..d""""' Inter- ...i -•·""'"} �&l'IIOOII> wolT,c-.:n(< 
,....., 7 ond.50'{,� Tho.-1romns ofr,strod,ol 
"ett�.tllc! ID !ho sompk wiumc, of 30, ]00, 2000Dd 300 ., 

Drvtor·fue tioouo (DFFT}, DNA. RNA md collop 
ue lltd!ceo uoal ta dotermm,: m-m•I) � growtli IIIJ 
devek,pm<nt Dry fat.&..., 1111...., (DfFf) "" w:UIIJtld by 
moditicabom of method dcocnbood lry Aodersoo. ( 19?5) Hall 
lheudd«....,, """10<Xl ond Ibo m,mm"" glmd wa,i isololcd Ir. 
trrnrag ... and subc111,- fat llld � rmll. JIWdo 
the )dllld Ibo ucloted m"""""' �lu<I .. -.. &o,,,.. for co,r; 
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A,;ie of Pl"!F"'OC.Y (week) 

-111.•nd...,, k¥" r�wcoll,-nhc,wl"'I.Jar """'°"' ... .,..,..._ "lk "'� --.- ot IDClll ......., � .....,.,..,,ti,om •1111 ..-nan DfFT 
IJNA. Diii.NA ,_,,,..,._.,,,i .. wed. 12 ot p<e� 

Th<:� of Pffl!l"'l"'-' "'- we.:b ! md 3 
...i "cd:s 7 ID 20 of p<qJ>lllC' JIO'IE�· oorrd•ls: ,.-.11, 
_......,. ..,..._ Ill p.- As ea,t, l> ""'k I u[ 
IM K =:Y,_.........,..,_,...,.-.il�".,.. 
� co1ehk,d will, lk ,..._ <><Illa� al pon,,,nuon 
Jbolop<:l"lloc.-.a1'll""""" ..........,....., at"-a.b I ond 
}. nd •'\!Cb 1 ID 20 af preP"") tie 1,,p;:< ,uarnmOl', 
ooU,p ..,...,-« .. �,,__ydoaal l!"'l"lll 
wlbi =hiilt•pmt� 1-...1upes1oorre1,-utmc10 
-P'•F __ ,.1111111,........,ooilap .... _.......,.-...ll•of�· 

1"-1 �-(,'Y':) WFT--::::;;.� ::� ·,= ---· .... - -·--·---- T-.......,---(il , __ • = =· .,. ........ 
• ' '" "'' "' <I.II' .,, ••• ·� '"' 

• �w ow .,, ·� '" = •• . .. ,, • "� 1)1° ·� ••••• ••• •• •• . .. 
... _..., ...... 8 ( ,, 
a,,r"""(P" ""'J. 

4.ver•!:" IIIIIIIJI)"'). DfFT ..! ill,- -- _.., 
•b<nliolcl) io1>er "'n<q!ffl(lDI lmll II P"'�""""'(T,1,1,, 
I) However, • pre,-! .,.....,. .....,-iq � .......... 

m111111111rJ Ofl-"f 10lal mawmarv DNA. ud. RNA­ 
"""' mgl,ct Iha. - corrymg. ,,jr,gk: ....... -,.pt ...... "'" 
!<)(a\ mara!Dll'! wlla�OCI ...-. 

Tbc�ot,.,,,,td•pr� m _......,. .. ...., 
;,. w, maknal ....- wd..........,. DFFT. DNA, RNA. OIIII 
coll•p on, �Jed m Tobl< 2. l• """""1, k O<ll><dllr•- of� Al l'<U O ud 2 of� did JJl>I <XJ<n:111< .. -.tit. ...,. _ ... p-11, -,!"""' ... ·- Th -- of pr<>#'Ai>tw al woe!. I aa,:I ,.,;a., 3 10 t 9 of p,ep !" f""'tm:ly c,,m:Jawd ,..i, 
� OFfl. DNA. ...:i.RNA Mp-. A•�· .. 
"""" l ol prepu,oy, -- - ---- ..r � � «im:l.>!ed ,..... 11,e maRmlf} J)Fti. 
DNA. udRNA • p.111lw-www Tbtbip,o:rdoe .. 1m1111 ........ 
COD<C11tro- >I"""""' l IO 19 Iii<: btpcr r 111\fQ' llll'T. DNA ...d KNA ...-, -Miq • � w,· 

�- .... _ ... �..,.. _......,. _ 
0.-C -) ... ,,..._(DfTT, D�A,&1\,1--)lt ---- 

·-· D) �fl �,, "' Cdlap 

• '"' ... ••• "" oa• =·· O"'' ,, .. 
' •• '" .,, , . 
' .... -· ·�· ,_ 
• ••• . ... , . • •• '" ' ••• "--''' oo• '" ' 0--'I' ·-· .,. • •• 
' ur· OTT" '"" 0 ,,. 

• u;:· •=' '"' ••••• • 0.11•· ..... 0 ,.. •• .., . 
" 071 •• ",. .. OM" .. ,.. . 
" ·=· o.n" on- .. ,.. 
" -- ·-· '"" 

,_ 
" 

,_, D.7 ... or. •• •• •• 
" ·= ow CH' ..... 
" 0.,51·• .. ,� ....... "1, •. •• ·= ··- " ,.. .. . .,,... 
" ·-· ,,_ .... .,. .. 0 .., •• 

" 0.71" 0 1<1" fl.,,, •• 01'"' 
" ...... " 14'' -- • r.•• • •• .., •• ) ,. .. 

• p �o.os. ..,� .... , 
TI,eoor,,:lllicmol �-od>ol�"' IM-..l......., "llli _,,.-,, IFfT. lJNA. RNA, ud 

rnlh,-. ..., _.i..l • l obi< l. I• g,,,>cff� IK =·· ...... of�· •ufr Rii:<'ofpn:glll""' (,."OCO;, 
01<>4)did"""-_, ,_,..;ci,.:y........., �� .. 
panwooua. '(l,o001TCia-,,of....,..i,ol...,.t,l)fFT DN/4. 
...i RNA, ..i .. -idt ,,,n,r \Mcm>O .,.._ froon .. om ! 1 
"' 20 ul .. ccu 11 10 20 of P"•WMrY n,,ipcctrvcl:,., .. 

......,,. ....,...,. ii 1M ,na1aDi ...,..]- bocamo •Pfir._,._,, n.-.i-.w .. :1o,11ii• 1111:Jnportlle . ..r-..i• .... -1 c,noubtul _, 
""""' I I ID 20 of�. (-, weab: .. �· v...J 
gro,,* ... �.,..._ 



To>loJ. r..-ar,am ' 
___ _...,. ........... ,_ ,,.,,_, __ ... _,..._, .... _.., 

.-,-...(11n·r.1JNA.1tM on.1,..0,r,)"'""'- ·-- ......... 
""-"""' ........ 

"''°''"' -- �n "" �, ,_ 
, ' " ":< ••• '" ' " ,. '" <lll 

• . " ' " . " '" • '" '" ,,, ,,, 
' '" ''" "' . " ' 0 .,. ••• " ... • i,•• 
• "' '"' ,,, '" ' ••• , .. '" ' " • (' J� "' . " • •• 
' (J.!)'• 0 !)' OM •• Oll., 

"' . " ' " "' ,,, 
" 0 ,;,,• "�'" �" .. '" " O�l" v�f" O�I., 0 ,, •• 
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" n�, .. Oil" 0 ,, •• o�·· 
" o ou•· 0 !S•• ••• OU'' 

" 0 ,1• , .• "'1' i 'l"' 
" 0 �1·· 0 :1·· on·· M,, •• 
• oil" H•" O Jl•• GI,,., 
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Dl5C\JSSIOJ'j 

P�<r<:1110 ""'1 ...u,,,Jo:,I ON tradi�<Wlly .,_idtto,l 
,. burmuri.s, fllac!JOO in m•mlolllin! of � one! 
paminTl<lO, re11p<,:tn�I). l'bo pottend of prnp:cot\:f,- -.I 
-.w..bol profib duns,� Pre-.."""'Y., ..t.xp ud goat, Uve 
bcai cxplo.....J prcv'°""ly (MOIWII <I al., 19116. Mau.I A 
Suwuyadi 199�) Tho ....,.,u,cJ m.atorul ..:nm 
progosta,,.. ud c,1ndwl ..-itll tho adraooc of P"'IPW"'l· 
._ .. 11y <i11nPi! lhokb.1 ot•s< "1. J>R'�Y· '"f.- b,oy,x,d Ibo 
!«els rcqu....d 10 mami- pro!,11111.Y Pn:>.,... i<:port "'-l!"" 
tho! dtc ....,,,....i motonol """"" � and pn,bobl) 
ostJodiol "-.di lb<, ..i,,.....,. of pn:puc-. bu """"' fo,tJ,cr 
�"' """'ull!ioa. uf mmma:y ,;row1ll "'1n"II pn:_-. 
111. �- of ll1Jlnelll:o """""'"" r<>qKir<>d h,- lhe 11<..-boro 
offipnq;, (M&nolo A SUDW)"OW, 1'.196) 

Obocrvot-. ID i!hoo,p OJlCi JOOIS (A..i.no.,, 1?7�, 
Anda-.111.t ,1 al, 1981) ruwot lhot munmory glml4 FO"'ih 
....i lk\'eioprnont <Wrnl� -") ore parrJlol >t-.d> 1hi: 
t<:,nporol ct:,..,!!"" Ill homtoul ...,._,,. d"lffl� s<lllol""'­ 
Amoop; Jtormo:u.e, that thoir -.lfflllll5 - d-g 
prep"""} ...., •.trod,ol, pr�. rclaxw. ud plaeclll&l 
loctogon (Haydon ct al 1<¥79; Hoyden ,r di 1980, R>.Lmo 
A Rnit. 1980 Buth:r et al., 198! i.heklrl<'k ct al 1981) 
Ilu,.., hormcue, arc ge••rolly group<.'11 .. l1llllllD<IF""' 
hornwae• , • lwmioae, ,IDnllb.� morum"" grm,1b. tllld 
d."'"lopri,= r.xo,, ........ odmm!Slrot10D> of �, 
estn,.;bol md roloxm ID ov.-....lOlll>ZCd Mid "°"""'gual ID"-" 

' 
bovc bc<TI """""' lo ,rtnrmlah:d IIIOIIUUOJ} gbnd IP""'ill and 
d.:\'Clopn..._t a.< w,<l,cotcd by th< on.:noue ID DITT UNA 
RNA ud ooUat<Ji oMl"'11• of liH: l!'.'-mds (11...,..., ft. 
Andtnon, 19Tla.tt--& ADdor""'- 1917b. ll'}do,,11a/. 
1979 \\/�tit ,\MCflOll, 19�1 1\/Wblt. AlldcrsM. J9g9) 

Tbe reoult< of w, ""'perm,ent <hn<>o.:I tlw d!e 
o,cre....t moterD1l OODU1alrotion, <>I PT<>r<"""""" and 
"""'dlol d,a:a,ii fll�!l"""'l' Md I po,o.�v., ooncl.100ll ,ulh 
..,.....,,,..,. ""'"'1o Md dovelop,nalt ,1 "'"""'""' H,,;.,, 
<ODOOoln.- <ll'�- m:l tllllradlol dodolg pi,:pncy 
°'111<c..rcd Wtll! Ibo �11« llillllffllrJ,' ,..,."ti, ond cL,ve� 
• ,-u,,n,o Tho """'-lohno or moun,1 _,.,, JY<IP,....., 
....rl, mammary r,land grm>"lii md �I "'" ""Kimi 
"""' lk h,;:pu,"" ul'p� HQ.,.,,_._ di< oomilodo11 of 
u,.o1'!rtl.l! llfflltl\ emodial "'""' munmory gland P"""'h ud 

de\ .. Jop,neot w .. ,mrc CY>d,;r,I duriog Ibo fdll .<10F a,( 
f'l't'P'"'"'l' The drff,:wr,;:,o Ill llrll:pOl"&l oorrell1lort ofm1'-1 "°"""' ,x,e<;OfllrO!KmS <L <WodY>J atld JYJ.........,,_ t1uruo1 
PRJll,IIIC)' ,.ill, mamm,ry Jlo.1 g,awdl It �lo. ., .. i 
pr<>blbl) n;t,i.,>J IO the tlll:llponl � I) -,. oft>olb 
Ml'IIIOll,II. IIICI Ille Du,;nwO::,� t• lhe """"""' Mtb< bnm,.,.c, 
d11roo1 Pfl:!IUll"'Y· M"""1tol ..,.,., proo 1 ,_ .. -.nrollOII 
i� ,.1o., 1)' dwill� .. ......,. 1 io g of prellUIIC)". Ihm 
ir1m:a:,oc1 dr11111dc1ll)• nt,1 week 17. and !he:, •luwlJ 
decmted app,o..,lnn1 p111..,..;,,. MOl..,..l Jet11111 tnldilll 
lcndt:d U> � f!ooa fSllOOS IO )lltJIIOIIC)- (IOI""°"" I\ \he 
�'?ft 2) 11111 n:ll!r>'Cty tw>k: d..-..1 w: rn1 1 "«u "' 
prtilJIIIC}. and oluwl) .......,,""" unl� wHl," 10 of Pl'CJIIIIIC)' 
li...-..b.,I D'.:ml>Od dr01-•lly M "eel; 11 DI pn:-y ...tcd ........ 

kc�...U.., a,( Ibo �toot, !),o t<:IIUIIO mpbod Iba! 
"""""""'� nlll-...! eorwn pragc.,t""""" ...i oft"adiol dunni 
p.-p.lllO)". ollher by O!<(l80D- ......,,.rrotior, or b:, 
�dttireado� - by�collld 
be utilJl..i 10 � IIIIIIIIIIW)' 'lol,d l'J')"1lt ...d 
dtn,ok,pmmt ot Ille bcplm,J </'[,,:at°" on,l 11:'.1111,: produoliol,. 
<hir1li@" io<.UIJO:a PreJm-ory n:lllh ...,,., do.al ...,.......1- 
- b0> .. lllo.pa" pn>S,:Ol� ooaoerolr- ond !"'l1"l 
m...-.y � IWi ...... -.lopwo,rt dlnrq,; pn.'!l'"JIOY (Momolro 
,t aJ. 1999) ortd ..«Repoa,dms!J' Jo.glltt llllik. prock>.too 
(60%) dmlag ltool•- (Mar,aJr, <fol, 2000) Ex� 
odmmoRtMoOI of prop""""'"""- e,1nd10J dwm,. prop,...:y 
lo ot,,m,lat,, .,.....,..,. �""" � ....i � """lo 
'"'''""" llllik. prodl,cuou oould ho , polartJo.l tocluo,qv.o '" 
IIIIP""'IIIJ pcodacbao )KZformoooo of Ibo ounal m 111, lttlptOI 

CONCLUSION 

fbe ,-It, of dua exp<>:""""-1 lll<h<;OM<I tut the: 
llll1'lnld �limo '11 �t1rrou9",11t pregDIIIC) 
hod • posrUve o«rolohoa ,.,th mommary grov,th utd 
""""� .. partun- . .._! -"'"mmDg Ille fefoJ ,uge 
of -""")' Ju on,,lrut. m.otenul .,.nr;m eobadiol 
conocrrtnlx>o.bod�oom,1-wdhmomm.,, � 
grm,1h Olld developmer,1 danag U.. lolol ,toge ofpregn""-")' 
TI,e n,..,Jb ""l!pookd that ...,.....,.g m.ola'IW """"" 

pro,.,.terom, n.J emd,o! dum,g P,,,8"11lCJ-· C1lbcr b:, 
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IBE EF''�CT OF LIGNIN COMPOSITJO>j ON 
DELJGNIFJCATION RATE OF SOME TROPICAL HARDWOODS 

' 

ABSTRACT 

, , 11,r!vw .__ ''"" 
.... P"'• ,-o,.,,.,of -·(- .. ,...,_... L Mol•H), 
..... - ((- - LiaL} ......... _, .... (Slw,o, 
-·�-.).wl LO...-("'> I I 1 _......,..._) 
-.- ""' •- ,.., i;.,... du•·--._,.., that '"" 
�11""->l nlk, "' ......... ,:m,11o.. ... ...... """"' 
-- .,. Ul, Hl, I '7, - 1..JI. ,...,..1m1y It _ _, 
....... 11p1o.-..ru.., ... , .... ·-- 
... , ..,,� grl-..To--1o"°"""'of .... io - _, """"""" """" ....,., 
_pk, 1-• - _... -ti,,, ........... -·- ..._ - - .... - _,.,.,.,..,,.•c.- .. --,........-"'-...., ....., .,,_...., u.,,,,-.,- n.•,.. f,- � ....,_. .. - ..... ,. d,e 
oldlpl- ., ,........., .,...,.. "'° .... 
-"'l)tor ..... , ,_ ,,� TM 
...,..., ,.......- ,,._ - _, rl<� - ....... ...,, - - -·- - .,,, . .,., �- 
!..,.1"""' o,,p,c,l i....i..o..i., ,,...,.. """""""'"· ,;n•c,1-,1 

, .. .., ..,,..,,.,.._"" f'"" "'""- 

The �•I of del1g1ufi�on foU°"ed t,,o poeudo 
first order rate kmcncs ,n tcmu of l1g,u."t 
=irauoo A foster file of dehgwfkabon """ 

ollo»ed b} a slower pro=4 Tho rate of dehgrufu:auon 
of !he truual fu.rer pmoos< '"" �lly proport,o:a..,.J to 
the mollr ratio of ")'[llllOI !O gua,acyl 1l111.ts of hgmn 
(Si.nd, ct aJ • 19&2) Syafi, & Yoshunoto ( l 'lllll rtpOrted 
,Mt rn ono-hoitr chlonte treatm(td tho rate dehg111ficaoon 
of hardo.oods q,a,,es such "' lliJn (&.vd<,ru:,lon 
r.rogen), bw!gktra, (!Jhoua /......,,). = (Tfop,r, 
p,eWP!), ;ird tebbu (J{omal1umfe•Uda) wind! conlalrung 
guaw:yl-nch ltt;nm was much dow,:r dun Illa! of 
hard><O<>ds comauun& ,ynngyl-nch hpnn 

Allhough the trop,CIU hardl"""1I consnmre a 
,asi """""' of cclluk,sc fiber,, lhor lmnted """ 111 pulp 
and Pi'P" lltdt>SITT on the on,: halld, could be desert� as 
due (0 tbc:ir heterog<n>IJ, On the otbe,- hand. n ma> be 
due to\!.:; lael that practu:;lily hnle '" kno<>-n abou1 the 
chern,cal composmon of hgmru of domestic tropcal 
hardwoods and lllolr ,eact,ons dmmg pulp,.ag �· 
LlllJlln •• oo-.d to be • p::,l)menc JUtuml pnduct!! 
""'ll1i from ill! enzyme ,ruual<d demdrogcnanv,: 

- 0, f_,. P,"""-et J..:lto>oloc F,"'h vl f"'°"') 
!logo, "l!<•"'lun.l l••="'· ro !lox !bl ""'"" 1000l. Woo-. 

polymomat«)il of three IJ"J>Oli of pnmary pICClll'Sl'.H'S. 
11,1mcly (1) guauw,1 akohol (u) syrmgyl akx>hol (lll) p-­ 
COUllWTJI alcohol The C'OllStJl.uonal model of hgrnn ,. 
composed of m..uty r,:act,ve gmupt; ,och os ether of 
,ano11S �-,,.., pmnm and scc:ondary alcolKlhc h)dr'ox)l 
!',fOUJ!". phenolic hydrOX}! iffll!Jl5 cart,o,,)l groups. 
methoX)! � oromab.C fl\C$ of phe,lvl propano1d 
SlruCIUre (Lc,,u & SIUUllCII, 1998) 

h" ,.-.,u bHmn (h;u ch<!l11C3!h th< hgmu ,...,. 
from = lo ,;p,:aes CVCll �' the oamc g,:nus and Jhcr, 
composmon 1s •bo high]:)' 1nflue11ccd m tho dimabe 
oond,[1011.1 of the plaoc where lhe tree " � A!! 
,uted b> Htgu;:hi (19SS) tlllll the ""ftwood htJUO ,s 
])ftdommaled b> monc,menc jlllOIIC>I umts wloch .ire 
cooncw:d by both ethcr and cartion-c,irtx,n hnkage<. 
..1u1e the� llgn.m" wmposed of oppr0>a111.11el} 
«J13! amollDt of �·] and tyrlllg}! unrtJ and 
cooncctcd by hnbgcs ,11111\ar !O ti'IClAC of !Klttuood hgmi 
As a n:ruh of th1'l mhemn nnauon lI l,gnm 
cornp,Ol!l<JII. !he p.,lpmg chamo::lcnsl>c! an, bo\lid to be 
ll!pl)' species d<y.cndem. Thel'Ctorl', m ordoT 10 u"""""" 
OI" niuoaal.izo the use of ttoptcal banh,wds fiber 1n M 
and J>ll)Cflllalnng. a do:llukd ,mesupt,oo on the dloro1cal 
compostllOtl ol liglUn """ \hOlr lill= durmg baft 
pulJ)IDI: and lh<ll pulp � """ ul\deTtal<ml. 

METHODS 

Materio.J 
l'Ollr .an,pics of "'ood <JlCCl<:S nameh- lllxzJa 

(f'arn,entutthu folcaltula L Niehen)., p,ehM (l,mehna 
,,rl"'''" Lim>.� ka))Uf (llryohalaoop.t <1r0manca 
Gaertn )., and yd.low memm (S1w,·,a """""nan""""' 
s�m) woods "ere � ,. tin! c,q,enmom The aJlnzia 
and gmcl1na wood& '"""' takoo from &go,- and 
Sumcdan2 reiJl1X11.vtly, "'lllk the bpt,r and ycllo"' 
mcrann "'"OOds fi'oJII Berny (East Kahnwrtan) Tiie miult 
of prc-tnvcoopuo,t ot,o,,cd !hat the wood wnpks used 
m this expcnll>Clll having a basic dellsttJ of 310 kgtm' 
4g() 4/m'. 570 kfjm.1 aad 1\20 kglm' lllSpoC!l>eJ.\· 

Sam.pl,: Pt,,paration 

A w,� mill has been u..:d !O prepan: 
,.oodmeal that pru,, tlln!udl a 40-m<sh !!CJt:CII and re1atn 
on a 60-rnedi ..::reen Th< l\uodmcld was then au-dnod to 
about IS% of 11101stwi: coll!Cllt ExtmclK!n of the 
,.oodm,:al "1tlt alcohol-benzene (1 J; ,I,) llllll be<,tl 

---- --- 



" 
ca1t!C<l oul m ooier ta p,q,a,-o an atmcu, e-btt 
1>"""1nc;il s:unpc. which "then ustd In determine the 
J()uon Jq:n,11 wntcn1 and hgn,n compo•mcn by 
,uuobc.o,cn,; o'<IWOOI! p,occdure 

Mer biuli. mno,al the wood sampk wa, 
con,,:rJed lo chip< ll lhc ISl7C of aboit1 2 , cm x 2 $ em � 
0 2$ cm. folio"«! �- an dry,ni,; lo about 11% of 
momur, content The air.Jncd wood dups "' lltct, ukXI 
for dclernuna!ion of dc:hgnlkatmn �· m !he pulpong 
p:r� ?nor lo palpme, the moutun: tontcnt of"'"°" 
clupg ,ho�ld ht detenn111cd c.ucily lo cllculau the n-i 
of coobng liquor m lite pul?Jli proccs, 

C�aractrrizatloti al Lip,in 

Ill< !IIOOll """"'""" method for !he qua,,lltall\C 
dclermlul!<)t\ of lignm lll wood Ill t.od "" ;mimetry 
(Klason he,u•) ht llu1 JIUd)' tht K.Jason hgnm <;<>n!Cm 
wzs d<lermi?led aca>Tdini to Lbc p,tll:C<Ue do.,;nbc,ij by 
Ol:IICC (1992) Tu "ood $:!ttlJ'IIC 1• firJI l�tod "''th 72 % 
wlfuril; acid and IUb!iequc,itl)• � .. ,o, dilw: ""'d to 
h)'WOJy,c Ille pol)5Kdlandc< IQ ooluble fnipmll. ll'lcr 
.,h,�h (be 50Jid t't:fidue (KlaSOII lljnlll) 1� WJSh<d, 
collocu:,J, dried. am! "-clJbed T<.> deterlllmc tho lq:nln 
c.otnpMi!IOII, the PfOC()duro of >.lk:ilinc l!krol:lcl!ICl'lll 
cr<� rei:-mw by S>•n1 & YOIJIJmoio Cl99J) "�' 
l>l)lilled App"oxu!llllely SO Olg uC -!whol«ro:= 
CKU'Ktcd wood mca.11 "as O.\lWcd Wl\h O 24 ml of 
alttobcnzenc and4 ml oON KOH 111a 1Qinln11 Nel lUOI 
for 2 ho\111 • tr.o' C Al lhc ,;nil af o�iQllJOd penod. llM: 
l!a!nlffi JIC:CI • """ immedlinely ooolod do,,11 1n 
nm.auta '"""' IO lllop lhc rn<:uon. on,d tho dlllioo was 
fil� The ox.ldllloo � ""'1ch 5101 rcmaanln& in 
the l'C<!.ldllo "u ..-.-bed W>lh � SINU amowu ot O IN 
KOH iOlution After ttmOl-'ini lllll'og<:IIOU!II cornpo,.,nde 
rrom lllbl1nc IC>llltlon 1 •• 111 dtlorol'onn the pH of 1Jug 
all<altne "°""'"" "al adJllSlfd 10 2 5 wJlh IN IICJ 
�unow Finally \he tc!u!JOn "-u cxilllC!cd .. ,m JO ml or 
Chloroform. Tll,1 Ullact>o,1 WllO r,:pea!cd four"-""" The 
o>ilnCI '"'" 1hc:n q,.w,n11u,c1, �ed t,y 1» 
ciuoowoerai,hy uruler 1hc f01low1111 mndo�OTI• APX, 
O � wlumu, N, camcr ii,1, 0 4 1111 per mlmrlc .Oow rale, 
lcn1pmU11Ie at 200 'C. FtD � JOO 'C ltrRpCral.un: 
IIIJKOOn, dclr:,;i,,,- !CmprnllUl'c of :l� 'C 

t.i(Uo wo'P"'(JOO wu quaotrtatn-.,Q· 
dcll:JtlUIIN by calculalJl1t1 Ille peak Im. of VllDllllll 
(iJlalltllldclryo;:) •.-.! synngalddo)de [n)nl po 
cJumn;aop,, The lolll aldehyde ....... u as lhc ll)'IIDli:)II· 
"'"!K)l ratto wen: �l,o delernwxd All ol ,1 ... 
psramCICro '"''" cale111atcd based on the K1#50ll ht,un 
content of "ood samples 

Pulpiq Procro,, 

To swd)- dcllpfi<:wOn r..te. "'000 chips ,.-a,, 
pulped ti!- usmg con,cntional kr.ift proces! rn the 
laborator.· d!gcner 'Ibo kroft l',llpng proce55 are a�lted 
heca!ISC n ,. Ml onl, the dom1mnt albl!DC !',>]ping 
techn,q"' ro, wood ,.,.,.. nouenal but aloo Ille m<IOt 

•mporu.ni pulpmg proce" all.ogother In this cxpcr1mcm 
the kraft pulpma � " appicd 3'X:0Tding to tho 
ll>Clhc,d; conducted by Gorrude d al (1997) ,mh """'" 
mooilkauoM 'Th(: pulpllli 1,cas <:arncd OU! 111 a fllla!lng 
<llecw,r and electncall) heated In 3A>.awg tlu, 
t«hn1Q1£, J <Mremw rook• """' carnod out u,;,ng 
dllfcren! coobft& tllll(* fach cool: ""' JO n,,nutes IOJ!&et 
tlun tlle prc\lOUS OIIC (cookinj UJno; • 0, 10, f,O, and 90 
�) 'The cookuJJ;: cxondlllOns "?"' clupl " 150 
.,..,.,., �rnp>r l'lllO " I �- maxlmllm CMlnng 
tempera.we• 170 -c, tune lo md .. l!Dlm temperawre • 90 
111111utes, toial aeti,c alb.h • 16 %. bll,cd on O\"CD� 

chl.pr,, sulf\dity • 22, %. All ooul• "ere =od Oil! ,n .,._, 
Tu pulp }IC]d and Ille kai,pi nuruJ:,cr o{ Jllllp IIC 

pvan,eter1 that = be used ta dck:rmmc !he 
dcli�tion 1'llll! duon; pu.lpni; P'OC<a The 
delCl'n1inanon of p,dp )lcld rod bppo rnu1Wcr l'CN: 
a�o,;l � 111 the T� T l36 Clll·85 (Ti\PP1 
rw1111Mclhnd!. 1mi 

Otten1:lluUo,, ,., "'Ysk•I Proc,tnle1 

TIU! pro,;cdure de!Ctobeo lhe IC>,IITI8 <Ji rn,lp 
hlni.bho;;L tbl' Ihm ltlCl!a,.h Uld Oilier pt,ys;,;al propc!tle1 
lal"""IIU1111 dmved from lwwlshcoel tellin& ,!Id!� ll'Jlp 
l(lllhty and 11 1 weuun: or Lhc po1eoti&J romntuloa cf 
the JNlp to lhe 1Ln:nglh or the ftnl&bcd paper producL6 
1be ph)1gl � ofJ)lllp ... ClffiCd UII\ w.:wnll111 
to lhe Tappi T 220 om-llS (T APP1 T<:&11n1 Mclhodl, 
!98�) 

RF.Slit.TS ANO DISCUSSION 

Tc .,,., 1be nonnali1� of c:<lraCti, e, -rn in 
the wood Jallljlle<, clhanol-t.:n,:en., ext...:i yic!d was 
dem,IUll<d (Tabk l) The wtal 111>1C1Unt cf ethano.1- 
bc:Dzenc 0<tro<1n-.s <Jbla•ned ftom the wOo<I cl albu,a 
gmclinat J'dlcw mcJattt and bpur ore � I� 9 I! , 111, 
.md 1' 6S % bo:d. on ovtn,G')- wn<>d sample 
n:spocU,'el� The IICCIOnr r:wacu obl.unod from this 
cxp<run.m u relalh'd) Jual>cr lhan those cf Lbe av¢111&e 
ofexuactJ,e< COUICJII ,_ tho trop<:,,l iwdwoods T,ou,m1 
(l'J'Jl) 11.0lal lhil\ !hi: <<JDlcnt <Ji <:l<tnlctn..,. ,ariei from 
loo !hiu> enc p;:rccot to 1DOK tlloln lcn pm:ent depcool "" 
th. Wll>l}, op<cJ<i, :ind t.,...,. Th aooonc extract 
obwned from the h...nwood of goo,;aJo th'CS (.-lstron,u"' 
fh,.r,111folu1m), ru,ll\UII �4/hng,� aal,a) ulm 
(1'.u01<k,w;ylon """Kl'"), and wnob,lmg (&lh,r:<:rn 
lt>hfolrn) ""' n,ported n,;och to 3 34 , 2 64 , 8 18 , ""d 
823 "• IetJ>flChv•l) (S,afit ,t al 191!!1 Syalii 8, 
Yochuncto, l99j, S),1fii, 1000) 
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11 ,s mteresnng w ncxe !hat the eduutol«lllcnc 
== OOJlli:ffl las a com:laoon "'"" the JpeCmC 
r;ril\'lt}' of "ood salllPles 111 ,.-Juch !he lu.ghcr speclf,c 
gramy Sffll the Ingber of cruactl\U content It could 
be IIJldcntood ""'°" the extra,::ltVCI contcnl; 15 QrM; of the 
facton wll>ch nlll.- the opegf;c i:rav,tv ITT ,.ood. 
T"""111• (19'JI) wiled Iha extraal.YCS are compounds of 
\'8J)1ng chemical composltinn that ate not part of lhc 
� substanee1. but are depooted ,.,!Inn cell walls and 
cavll"'"- Hio,tt amoom of cxtracTJVCS ,. a cause for lhc 
lu.gh,,r d<:nsrtv nf wood and the ten10\'al of extract""' 
J<:sults in reducuon of drons,t,,· 

n.. ... -.-....- ... -.-­ .__...,....,.... __ lhan tha1 of r;wuac}i contem The ,..tues of SIG ratio bolh 
u, , .. 110" mcranu and bpw- w<>Od< arc rclat1vcl) 10 .. er 
than !hose of aibuJa and gmcim.,. WO(>d$ Jt 1' md,ClllJng 
lllcrl:b) that Ille hon,, of,elln.. mmntt md bpur woods 
OOlllaln I large amount of �i ..w, suggeslut,: that 
lhc bgmn macromoJocuJ .. of these woods hm'C m,n 
s,te,; for llltcmal � 

1l>tSC TC>Whi � that lhe amOUJJt of svr,�1 
ututs m the �gtun of 1ropcal ha:dwoods mvestiga!Od 
folio" Ille ordrr ol aibtLIII wood ;,, �hllll .. QOO > 
,elk>"' !1ICilll1JI "ood > bpur � These rcsutt. are of """°' 1niportanc:c "' contemplating and aHCS!ln8 the 
dohgntficanon charactcrul,cs of tl>o8c woods, nncc S/G 
rauo should ha,e a oom:bbon Wtlh dt.,ligmfica1ioo rat� 
ln Oilier """1b. hgnm con\aUIIDg htger alnOO.llll of synllfill 
urut. ahould ha,,,: leoo number of Site �,,..Lable for 
possible mtemal condcnsatioo dwuti d,:hgntficatron 
Jll'II='< M <Ultld by Fengel and. Wegener ( 1�8') II'*- a, 
m tbc case of sulfil< PlllPn& the olblinc pulJllllJl 
racnoos ,.,th bgnm arc alsci DUCkq,lu1ic rca:DQns "luch 
arc contnbutmg to thc do:gradatlon and dtssolullOII of 
hr;nm. and condcnsaboo, of ]1g1,n ""'"' lo li1lr;mert, 
with UlCl'Cascd mol=ilar ""Clpt and reduced solubtlrty 

"' ' " 
"" 
''"' 

Alb,.., , , 
• 

Tabl.t. 

Lipi• C�anderistia 

J 

1bc Klason !Jgmn colllCIII of four wood speci<:s 
1' resum,d tn Table 2 The IIg,,m ""'tcnl of lhe tropical 
hardwoods tc<ted m lh,s expcnmcnt ,. ,n the raagc of 
22 40 w 30 n %. Toe KJason hgru:n comcnt of a11v .. 
woad is the lowest whereas the hgnm co&III of bpw 
.. ooc:1 a th, hlgb,:1l 

T ... ,:,. -,,.. - _..,.._ « •-,O., -·"" •, SIG "t>o) ______ __ .. 
W_,_,.. ·- ·- '" , .. - - - - ,,. •• H" "" , . ·-· "" ••• ,,. '"' •• y--·· •• •• '"' ... "' ·- "" ". " " ,,.,. •• ;,_. ..... =-- - ----- 

In order to set mon: dewl<d mfultllabon on tho 
ltgnut <;h:aractenm:s, It.: stnlCt""'1 cornposillOII of ligrun 
of al] the four speael WU detenmned by amal)$lll8 the 
alkalme mtrnbenzcne ox1dmon � on • gaS 
clrrotlllltogram Tdl• 2 1epCM.nted the OJCldalioD. 
products of heron or the four speocs The IOlal aldehyde 
}tclds of four wood """'P<'5 .-.; m lhc: rllJI¥ oC 21 22 lO 
27 4S % on the ham of 1(1...,.. hgmn ooment. Tabk 2 
at.o showed tbo.t lbc SIG rall<> all the four m>Od sampks 
are grcacr than one ii means Iha! the Jm1111nt of 
� con1cn1 of the wood samples are lughcr 

To :wcss the mtluencc of hgnin '1nlCtUre Oii 

dcl1gaificab0n tttc and p.,lp prop:ruc,, these wood 
sampleo ""re therl suqccled to the kJall Jllllptng IT"""" 
The k3R)II number of p.,lp ,. u!Uallv used 10 delemur.c 
the doltgmficaoon rate durit)3 l"lJ1:118 iro=s The }'lCld 
and the kappt number of pulp produced from four sp;x:,C> 
of lrupi<.al � were JnSC11ICd m Table 3 

Table 3 Showod Iha! lt 60 md 90 ll1l1UIICO 
cook>ng mru the pulp )'<kl of lllblnl and gmcUJUI 
woods arc much higher than that of ,-.llow Jll(laillt aod 
kapur wood, Toe results also sltowcd that 111 the same 
cooking bmes the kappa number of p.,lp of alblZla and 
gmchm arc kw.-.r lhan that of )'Cllow merant, and bpu" 
wood, The low kappo. numlter "'"""' thar the 
del1111nficat>on Tate of U,.,.., -..ooo,; ate fasler tllan that of 
yellow menioo and l<apJ,- wood:!. 11lc slo-.. rate of 
dcllgruficauon of }ellow meranb. llld kapur "uod,, m,� 
be di,e 10 the phyHCal and chemical fucloz1 

The ph}Ral! ractor '" usual!} related to lite 
wood dcns>I} IktcnlllmtlOII of spccific gnivm of the 
wood "1lllplc,, showed that the spec:1fic J!l'lM{y of albizia, 
gmehm. )clkw. mcrann and kapur v,wds arc O 31. 0 4& 
0.S7 and O 62 . .-cspecll\dy Yellow me,anD and kap,,­ 
"oods ha\1ng lugt.:,,- SpeClfic tQ>lty arc mD«: difficult 
to be dohgrufi<d compared ro the albvia and gmel1na 
woods From tht1 results, 11 can be stated tbll lbc 
d,:!1gnfica1>0n rate of wood samples nnpl be corn:la!Od 
mth the spec1fic gr,Mtv Specific pa'11) is a II\Ca5Ure of 
the weight of wood fUb!tan;;(:$ contmn<d in a umt of 
volume of wood Cell wall• of all "'Dl)d spcac, should 
M\..: the ""1l\C specific grw,t>·. Therefore, v"'111110ll m 
spc<:Lfie ll'l'"h m n-00<1 r;pcCies reO.a. differences ,n 
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Dlameler - tL 111..dn,o um; arc 
ra:ordcd fur fiVf CONeCUlr.C )taU wrtlo 11,e pcm,anall 
plo!5 ., the logg,:d-<,\'Cr Kl<aU and "'pl 1orat- Tilble 
1 :sllo,,.� the Bf0"1h of di..-. - ml..-.e tL 25 
mdeu,; tfCCl po:< IIU:c= The � grtl'llth "' 
dimncter ;n1 ,-.xu,e ol 23 tRa Iller � 
harvcthng....,, O 70 c..lv= and 1 4235 m'"-'Jai 

lnc tmrlaht)' of trtcs aftCT tw11 ,= ol 
han"CStiag- hkc tllc mooul"l) ,n a ,,rpt furest and 
um' popnl:mm cktnag thll tune n::n:ued about 2 
10% Ablo,q:h tbc "'OOd lm\.=u,,g "1th the TPTI­ 
S)'SIO., ....- !lit dee• ollhc 1rtt PC1P113oon at,c,,,,t 
IO.J7%. bul. aftCI" "'" )ar< cl" lm<'CS!Ulg !he �wng _,.r CG111mcrcial ll'<ft .e •-gh (> 2S tt«:sllla 
dlsunRcd uulilrny ,n the rCSldual <WI<!) 

DISCIJSSION 
Woad Hlnt,i.in� i.RIIMI, 

The degree of 1U><bll sand dallfP ... round 
corrclaled to tbe llllffllrty of "<XIII "-'utm& Tho 
lugber MIOd h.ir.ffllng ,m� ........ tho .,_.,.,. oL 
ttS>dual SlaDd damages n.s rmill US beti\ ..... also 
b) Abdulhadi el al (1111!1), 8ullr Bllw (1'91). Y­ 
(1992) 1Jld lle1tnk & Sta (1'9� •·« lho 

� o{ lhn frSllll, • shotild be ··-· ... control the degroc of rondu.al !Dnd dllrQ,g,e t-, 
rrgulabn1 !he optnnal MIOd bar\Ullft& •-If in 
TPTI !f k>d of rca,<1,w Slanl,I 4*-1gn is mder 
control, Ill ado::p:tMc number U scedhnp. AJ]lin@s - 
)OllllJ � aDd � - "lllbe sr:a,rQj ,h: 
to tM fact thll 111:X:bt& tL oadlinp, apnp. poles _. 

'"""' u= oC .ommcra.ol """'° bl:Jott ""'°" h.ir.esung wtth TPTI-s,acm ia 11,e ck"""ocap fora! ill 
tut "-lmanlan. ,.m, more Illa adeq,•c 

o �I 2 <miycar 
0 7-1 Oanlyra, 
0 6-0 S ""1\,au 
0 6-0 7 <IIV\'«< 
OW6c.,,,_, 
U J..O I """"- 
0 }.,(14<:>DfflM 

-·- The _,.. or tm:lhnas ol oornmcraal 
� species .. """' md "'" )'(>In after .. ooo 
U'\'ClliA& ca be O>nRde""1 coough. � "�re about 
11,000-!HIOO ....,,nc,srtia lt ,.._ 11-25 lllra of the 
minim- _.. oC I 000 .:alhngs per ha .u n,qu,,ed 
h, lhc rqllJorion o{ the 1l'Il 8)"51<:m Th=fore. ti IS 

- � tu plam """"'-IJlf:I' ., the residual stard ana- .._,_ mn-mg. 
T_C" ...... 

Thc "'=# di ...... ...- """u, o( commerctal trees 
alb ,rood han"'"""t; -..,th ll'll-Sysrem ,.a, lo"er lhan 
I ,:n1yc1r not .u """""led., �CUI- oC the TP'JJ • 
s,- l1u& TtMllt is llso found bj Stmsu (1"'90) m a 
wnca:,;sion area of PT rrc� Blli!l<paplll. F.ast 
Kal"PPIIIH The � ,.IIJll:ler growth or meram, 
gn,,,p .as allOIII 0,7-0.S cmlyca, a,><I <� IR>CS 

or - DIJ*r<)Call> &""'4> "= O (,--0 8 cm/year 
A<:a,rdmg "' ow;..,. FO<Qt E\� ccrn m Eut 
Mi1de-. l'biJippiDcs (W� & Bauag, 1�82� the 
a\'OQflO , ... ,f;l\'.Nth of """"' mmmcrc,al Im: 
......,... ii, killo,n 

The ,niumc &fOll1h of H nuck:u1 u= h<aatt 
<bq; the fil• fh� )'Qltl; ail,;,- "wd iwvesung Ktth 
TPTI-S.ucm "= l 1720·1 SG6S m',b'),:ar ar 14233 
m',� -, a� C_..,f IC tbc res,,]\ of CFi 111 
do:: l'luh� lhc p:riod,c .......al inc=i"711 (PAI) 111 
dipluocarp rare. ill Eat MuidaNo "-u I 7 .. ,lhl/year 
Tllooe n:lUI .. a llmLl.- oae »�. 

Dumaa ..,._.tJ,. ol 2S 1>UC1cui; ltCCS 4unng the 
fir:a &.c >""' a4a- "'IIOO harvosuq "°""" about O 65- 
0 79 � or o. 70 ,:m,\ar -, "'� II leemli after 
die ,.,. � m ... - �t:Rlll& ,.,11, the TPTI-Systc:m 
(JS )Un). """' ol the nudcull \rclc5 ,.,th diamcltt 
bcn>CCII 20-JS aa, ail! - adue\� a dlame(er tlg.g,:r 
ti-. 60 ..,.. (dwnclcr hmn ia Ll1111tc<J Producuon 
Fa<a1\. So. lhos,c 1tCa """ not be CUI Ill Ille second 
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INFORMATION TO AUTHORS 

�nl Rcqulnmenn. Amck1 wbm.11te<I mmr be 
orig,nal rcsurch reports or policy onalytet DOI �LOU� 
DOf ,;oJICUffC1lt!y published ,n Oii) other ,n1cma110N.I 
to:tellllfl<: jOllfflllS 

Scope Atticlct1 ir,:cep1cd for JlUbbcation a:rc thoM: 
,qx,m,,g ,e.earcil find,� p:,JLG)' OJW)-..1, or Opmo,, 
relllod lo "-i)lGUlwre in i,r,;,.d &CNC n.c llf\J.clcs arc 
� IQ ,;,meal l'C'.,.,. by p::,cr group (tt:\leWffl) and 
pubh,lt«I througk the IPPIO',al of \lie Bdi1orill Boord 
\JifonnaUon on appa,atus, obocnflllom. and c.,q,erllllCJ!tal 
10ehruquc1 arc aw:pte,el :U a IIOIC. 

ronu1 uf fTMOU'\:• papttl Atlkle1 should be 
ofduly wnncn <11th tbe fi.)!Jov,u,11 l'l>nn.u uile, eulhof{s) 
and !nstlnulon. .t.,.rw;i. Ml)'"� l11UWIJQ)ou. 
metbodoloc (nt1,tcnah •'"1 mciho<b or appro.,.;h). 1C&11hs 
and di�loo. conc:JU1,ons. ld:IIOW!«l&ments ur 
neresn,y) and rcfcrcnoe. 

Titlt. A i'JOd ulle bri� !dentine$ the $1111J11C! and 
ladlcalCI \lie flWTIO&I: !Ltbe il'Ody. 

AlNrnn. TM flbullCI mull be completely sdf­ 
tlqllanatory 1nd !atelhii,ble It m"'1 ,ncludt !he ,u504 
tor oonducl(n& the rtvdy, �-. methods l>IOd. 
ierulu. •lid H wnclusio• The length 1hould DOI c)(COOd 
J()() ,,,:ud& for re&11IAr pai,er and ,.-nw,n ,n one p11ropaph 
for notu, abrtr<ICI i$ noc � 

Statiltiital nHlbiMb SUIClM!Clll mctl!odl ,boiild 
ha>� enou.g:11 delail• of e:cpmmcntal ind or sampling 
datp SO thill ee n:AIIII WI be )udpl for ..a.bd1ty Ind 
�llhtl!I) 

NOlllelldltllrt. 11,e Latin bonaaual or lrlJIO[ll1al 
(ia !llll..:,) and !he 1111honty tnllSI bc shown for oraam,ru,; 
wloen first \1"'1,n lhe � and 111 tbc ICXI. Culti,.m 
-4 breodll (nol cxputmenlal lmn) mulll be idontlfilld by 
••otltion mi,rks wbon first mcntKIIICd 111 !be abwact and 
ii, UIII tc;,;t 1f they , .. 11<11 readLh' ldirnuficd a, ...ch (e g 
'"'°· "RCjclole" Ct the c:ultiur "!Alan"". ''l'l:llmg"' brto<d) 
F11U cllenucal n.u..... ror ,;ompouodll mllll be med ,.1,,;n 
fira mcnticn<:d,n \he �and111 the text Thereaflcr. 
Ill,: QCllllllOII Of generic 1WDC CIL1I be ....... Soil $ho,ild be 
>dcmtflcd II the $Ct1C'I •!Id family ]"''Cl• ,f poss,bk, Ill the 
� and Ill. the (ext. 

N-ralt Reported data •hould not ,n,;l\lde more 
diall the s,gn,6c-t11t di.gill tbai the procl$l<HI of tbc 
cxpenmclLlal methods wanam TtaJ;meAt """"'"should 
w 11111ndod to 1110 or the,r esttmated lllalLdard cmrr Fer 
a""*· If Ille •• tnnatcd u I 43, tbc means should be 

rounded lO lbe neare<t O I Numeml• mU$1 be used for 
n\lJllbefl followed by unus of rncaoulemetll Usual\\·. 
»c<ds obould be utcd for the 11!Ullbet$ one Utrough m� 
unlen ,t "' rotio....t by • ""'' or mcawttinent Wh.-. 
wntmg decimal le11 than one. � • :u,ro btfore the 
docunal ])0111[. Do 1'0I UIC I h� or duh to replace Ille 
p,q:,osulol'ls "to"' bet- numerals Use IPloe.ll u>slead of 
oommao for � numbers 1n10 time (thousandil), 
OOUIIIU\i from tho de,;imalt poi.111 t,,.._ard the 1cfl o, riµt 
rcr di&1t 11.vml>crl;, rho � • llOI DOCeSQ.IY exgq:,1 for 
U111Corml1y In tablCI E�c,: 1'7,. III.CIC,ld of s, 7,0 

U•h1 of Mc•lll,..IMllf. The lntcm11IOMl UIUI 
S}Jtffl\ (Sf), 1n,;ludin1 <km'l'd 1nd sp;cifi<: non·Sl um�. 
are rcqu1rod Olb.cr uoit srst= may be ,...:Inda! ln 
pgrenthceCI "' an optlOfl if 1hi1 w,11 help ,a clllnfy III 
1n1elJ)rCWIOn or dau!. 

Sya1bol1 Hd A�b�ulnto'- Th use ol l}mbols 
alld abbrC\utiOIII a,� 'l*lC· Ito,.....,., an eiicimlve use 
...1u mlkl: llltk:kl difficu.11 111 � Do no1 bcJln a 
stntc!Kle Wllh .,. altimwinn Mow accompaniod by 
d;,y 111'111 J'"' "l'l' iltt,re>latcd US.Ill& the l'irll \ltroc ICU<:1'1. 
·� f,:,r May, J-. Jilly, and Sq:,t. Tbc name of• 
month mw.t be lfldlc,d completely wllen ,....,j alone 
Snnil.ar 10 !be UNII of lJICaSUrtmtlll, I�% l)n>bol only 
bi: used ofter numcr.ah U11e l� ro.:ogllllld rymb.)11 fo, 
chcmlcal elcmenll Some l>Offlmonly illOd lbbrev� 
•re •"K· lbr 1>1:ra�. di") wl. f111 dr) wc,ghl. r to, 
codl'it>erlt of u....,. correlation. CV for r,-,fTtcienl of 
,'motion. n. for vcr1U1 r' for aiuple \'arnmcc Otl>ot 
111:ibre>;at,ons m,.} be� If they ha,e btoen 1den!lfu:d. a! 
t� fint time mentioned ID ibc article 

"tPOl'tina Ti- ud U•ta u .. 111<: U-h time 
sys1em ..,u, fol>r dlg,u; the linl mo for hout'I and the Jut 
tioo for mmutes, c 1-, UJO h IOI" l lO PM Dau:, an, 
start«! wnh thc di) f� by the month and year,• I, 
7 A,ig 19!12 

M-rlpt Pnpantion Manusi:npt must be 
typed.�� on ll6 �280 mm bond J:UPCT (60 
to 80 g m")oron 9 In� ll mch 11'1Y compuierpaper 
Fo...- leg,hlc pho!oooptol. er oat onginal plu11hree Legible 
cqllOS arc �ucd An ablttac! and • hst of addmoml 
kcy,,ordo must be ,-clll<led u the beg,nr11na o1 the te!<t 
boclv. Tablo(o) and figauc(s) !ll1ISt be prcp,rcd on tqllllllte 
,llocll with dcrlble 1lfl'""<l capt,onl. and place lhcrn at ti>e 
end of the marwa:npt The lllllguagi, used mu51 corrform 
to Ille � rtmdanb ol"En&]ifh 5tylc and usage 



T•hk• i.Wllbot 111<: l:lbki•) .-:wll\-dy rw 
f00Uto$e, .... LnleiC,f tlllmber followed "' cloo"'I! brad<a. 
and t>-ped .. a,pe'"""Jll Tho mglc: (") and doul>k: ( •• ) 
as1ensb an: med 10 ,nmcue wtillia.l sis••'"*""' ""'1 
ha,e Ille pnonty '" 1,11 order IO ..,,.,, t.M :S .ud I % 
lt\ds ol sii)Ulicancc. ·-·· tr«Jy Do - ,q,cal ill lbr: 
le>J body the data Of mlornwion Dittad) pn,-.,.;t .., th;; 
chains or �phi, 

Flprn. � Im halt-lOnC rtpodocoon 
ihollki be � pnnU ,.ill, JOOC1 Q(lll(n,s,f. Ptepm 11,t 
dra11,ngs or 11-. ee c:hart1 ,.,tk � 11111 Oii lof::M) 
white dra"1111 pap,:n, or bltio inao, dodis. n,,e.,.nne,, 
11Ulten111 8l'C ""' ac:,:qlUl)lo "" papk and o;Qts. Q 
COlllj'IU!er pn"t� - hir,� ,c,;,eJO(liblt COl'ttasll •ad 
be Clttl\Jlly p,q:arcd 11 II -f>lble 10 U9e �ap,'IS 
Reid dt.l� "bek Clln be � 10 1,,1 ..,. ,;oj...,.. 
,.,dlh A,- su, ol a on ... as,. ""10t Wit� on 
the pruitcd fla,,tt II io DCII de.-r\lble 10 "8e IM�""'""'· 
of k:ttenna or numbers ,n • liQlihod ,;n,.,._ 1.Wlrr lharl 
th.11. u"'II! ,n th., body of a• ""1dc. The 1izc Med for - 
subhao� u. a i,;-,enfific .,....,.1 umcle (10 pou,1 or J.S 
mm) " • gPOd tllb!mum Stt-l' for ktknq ,. linuhtd 
printed dmruog., ub:l elldo li1;11n: "" lh< booct •ilh ""' 
name of aU1hor(1). mle ol an.cit . ....i IUUf vf r;gu,,;_ 
U,e soft lead pc,1<11 

Rcfe�n n.e rcfemocc -,ct,oa may 1nct.i. 
puhl1sbtrl hleralurc o1ld. ""Pl'btnhod but ;m11lablo, n:p,rts. 
�. or �•hon,. Rcli."ml<'I: lo upaoll!hed wla. 
perooul C011U111WC31IOOS, a!III 11na,.,111Ialok rq,ont POllld 
be ,nctudcd In the text In puclllheses 

11,e """'"""" .....i be lulocl,. olphabctocal order Tho 
......,...,_. or tlKllcurion")'CM notal- ,l,oold !,;: u,od ,n 
11.:: ICJ<t. Jo,imal rdo:r I m,ld m:lado the '"'1nQ of 
.U •111,oq, J'CU, eo111*te utle, ,,...., ol J<l'U!W. volume 
............. and mc1- pap For lnll.s, ,.nic, (he"'""' 
of !he aMlhorf,). c:dllorfi), ,f an, year, c:o,nplele Ullc. 
pobliJla.Pd plac:cof� 
�- Tm n:inM5 of"""h atllcl( ,.,II lw: ,end 

frtt of CUI.,: IO tho: flJ1t or oom:sp:)lld!ng 111>tht!r 
Addliioll>J rt:p1911,(:IIII bc:orde,-ed I! a:>!11 

M.U.C Aalllm.. Se!ld "*" hard o,;,pift of roan�scnp! 
•loft& 1>11� lk m.i of lbe IUIIIIICnpt 1C1 

'9 ...... u ...,.,.._, .t T..,.it.i AJ!rin,lllln 
rh Rwtd h I D'1I 
� Rtb;>no1 Lt.J 
Ke I OI ll'B D.,.... , .,....,. "'" 
.... etb 


	cover.pdf
	Editorial Board.pdf
	image_001.pdf (p.1)

	Population Of Secretory Cells And Synthetic Activities In Mammary Gland Of Lactating Sheep After Consuming Sauropus Androgynus (L.) Merr. Leaves.pdf
	image_001.pdf (p.1)
	image_002.pdf (p.2)
	image_003.pdf (p.3)

	The Profiles Of Weekly Progresterone And Stradiol Concentrations During Pregnancy In Ewes 2. Their Correlations With Mammary Growth Indices At Parturition.pdf
	image_001.pdf (p.1)
	image_002.pdf (p.2)
	image_003.pdf (p.3)
	image_004.pdf (p.4)
	image_005.pdf (p.5)

	The Effect Of Lignin Composition On Delignfiation Rate Of Some Tropical Hardwoods.pdf
	image_001.pdf (p.1)
	image_002.pdf (p.2)
	image_003.pdf (p.3)
	image_004.pdf (p.4)
	image_005.pdf (p.5)

	Wood Harvesting Damages, Regeneration And Growth In The Residual Stand Of Dipterocarp Forests.pdf
	image_001.pdf (p.1)
	image_002.pdf (p.2)
	image_003.pdf (p.3)
	image_004.pdf (p.4)
	image_005.pdf (p.5)

	Information To Authors.pdf
	tempor1.pdf (p.1)
	image_001.pdf (p.1)

	tempor2.pdf (p.2)
	image_001.pdf (p.1)





