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(L.PPH), Setari_a_Grass, Lumuput Lapangan, Cocoa residu.
20T, {1z CB.R., L.P.PHE Bio Farmalz T, A5 L Thicld v v 7
VL, B3 E L o e
(i) P.T.Otsuka Indonesia
BRI T V¥ DT — 25 E L O N D CRIIA & — XTH » 7z,
V2 X Java ® Lembang I HET 5 4. RMUBAY »FCHFEFH DX,
T oW Java » Malangtd v - F R RECHEE 1.5~2.0kg THY, Pyrogen Test
& LTP.T.Otsuka TRAEML Tv5, BAMKIHN 2kg T1800RpE DT &,
BiAE, Malang @ v v FR/PEIME DO T, Cross mating LT3 B4 CTHEMAHE
S QARAP
FIFHI kDT 24 CdH S5 Semar ang@EKA POultry Industrial Enterprise # Con-
sentrate TU( v ¥HETH O AL, BHEIEA Y = 2 ERTEORC4 %
BE5 LT,
Vo FREBRE LTA00HTT0~80P AEELTED, ¥ » -4 X 5~80,
BEFLEE T0~80% BEE L OZ &L TH D,
Wia% » MBS HRERNIRCH DI, BEEAEZEINTES LR AL THS S,

i) BKA Poultry Industrial Enterprise
B L7 — 20, vy FRBIZ O OWTEAFEL 2.
FOHThH, RS EPOEEE 2D, BARTHERL TS Alfalfa i34 ¥ Fx
> 7 E TR 23R R L T B, 2OfUHE LT Petai Cina ¥ Papaya leaves
EHERLCABLEOZ L, £/, Petai Cinald 7% 8E, ZhIbyy¥IcfAT5
L " Mimosine” I L O BB T H& 0. Papaya leavestid 18% BEMMWEL OH
AH ~ T (EHE16)
EKA O FEEHIEAL O SEE Corn, Rice bran, Soybean meal, Meat
& Bone meal, Fish meal, Groundnut meal{=Peanut meal ) P FHETHH L
WEZFice Fe. D EDRFEITEBL D LS T F -1 HEERTIZL
EHAL Conjeo THI/PRECHRMHIZEED Lister H B TH -z, L2 58
SHIBEE TG + ¥/ [, ZOPT0% A Layer JAT30% 2 Broiler i & D,



(x)

o

(xil)

(i)

P.T.Air Mancur
&%&i@au#@%ﬁaf%éoﬁﬁﬁ.ﬁﬁmo4m¢%&mmutoﬁﬂm%
WOETHRD D, THHRERMIHT 5MTH -7,
T&%%ﬁv##-»Axﬂ—-vﬁz-t»%zbﬁﬁﬁéh ZORMEHT I~ A
AR—L =y AFAFREOER ( F2em) ‘Eﬁ‘ﬁ%—lf(f:fo N, ¥tk Kang Kung
BE LT, | | |
ﬁ%ﬁ%ﬂ\@%@ﬁ%&ﬁ&ﬁ%%ﬁwﬁéﬁ&ﬁﬁféﬂﬁk®mo

P, T Pfizer Indonesia | '

P.T.Pfizer Indonesm#iﬁiﬁ? S TR Z)Qi?é?‘&iﬁi%% HTHD, ME ﬁé‘ﬁﬁ]&ﬁ
THILMEEERELCNDE OBINE ) THAE 8% 5,

4V ¥Ry 7TEREBR - RBTH Y, FRCRSOEHBIINHRA & T S
B R I B SR AR F L. EAREN LARTCE S L EAey ~
AFERBIEREIN T

EHO ARSI, THAZAS <EL L, @ﬁ@%wﬁgk%maaio&ﬁ
ﬁf.qﬁkﬁlsz@ETW%mﬁbnf\%ﬁ&ﬁ%%%bfﬁ%&&ﬁmﬁé
ﬂt%ﬂ@@%?%ﬁﬁﬁ%t&otoEK\W%%ﬁ%éﬁ%ﬁﬁKﬁmbtﬁﬁ
BREAL. &FERO F7ICEORORENT - (FELICH - FRBBELTEAL
Jedr— FAEEAE N T b A - /oo |

FRBREEAL, SoREMc S oML T, %%@J?’Mi Pyrogen Test Bl
v 4 F T Kang Kung® 5 L Tk,

P.T.Vaksindo Satwa Utama Raya

Ao AT ORATRE & BB & BT 1080 FICHERE PRI L. 19824528, 1984
CLALVBWAY 77 SBRORERBL T, 7 25 v EEERARHTSH Y,
FFOWE 34 180m & DT, MBI S KX Bk I A AL Tk,
LR PBOHF eV A A X 2T Y A FEEAELTED, 77 2
FEHEL C.B.RORF & 5 2 iz,

P.T.Kapo Trading Company LTD. -

T iy 7 AREBLTWBEHTHED, 1 v V& 7EIZEBI 5 Roche, Ciba-Geigy,
Abbott #HOFARNEIETH D,

PR B, A § vk € 2 F A0S BERBRE ORI 1 ke L THIEE]
TV B il

THWE RFELEL, #EMCERBROERAS W&ﬁf%éoKonmmm@m
BELGAI 5. (BB '



23 ﬁ’lﬁuf’ﬁﬁ? — A DPIE A

ff v F & /7[@6’),}33%:’2%}90 ”C%"Aéim v F i R Java C’)’J‘*b"?'ﬁ""ﬁé‘ Closed
CmmwT%Hﬂﬁ?nw\&W1ﬁm%aaeﬁ6759°%h&ﬁ%@@v 2 AR
kém.gnm&M#ﬁLgo% %t%ﬂfbﬂ"w-ﬁﬁﬁﬂ/bﬂ*w Biizvtbe
=AM S TERTELZ L TH Bo

R PR BRI HT N T — & “CT’rf‘”‘hf:_\_ < Eﬁﬂi{ <K e t%ﬁ?‘iﬁ"ﬁikﬁnl
VAR D, 70, difftEie LTS L Ty /- Petai Cina td Mimosine 2% 9 fiﬂ?fiiﬁ‘ﬁlﬁ*
Vie LUy 4000 HHECHLER 3 BB 5 = X 12 % » TV A0 T Mimosine O BEE % M4
CEBEDY, | | | | |

WPRICH R, A ¥ P Ay TEOGEAERERLC, B - BREORSOREERE 5
BUEE EWENEE 5,

BRI V70 v 7 LI R E R - CL S TRAT B,

ﬁﬂfhw%®¢¢xwwfm.%m—&%%mﬂmf%awok%@hmmmsmWMJ
£0 2 5 A TRUIETIET 5D . |

FIR O ML T, BEAD—D>TH -7z Project of Animal Research Development
( Balai Penelitian Ternak — B.P.T.) OB L Bl & ML RS MED B2 L RRVES 5,
L# L. Cross check itAhZERAK Ch 5.,

B IFFHS DWW T L Petal Cina 912, Elephant Grass, Setaria Grass, Papaya leaves,
Cassava leaves, Lumuput, Lapangan( ¥ Y&+ v 79 » ﬁ‘b’_(%‘f:@f\ ZOhhb R
WE AR B o By, FERIE D T Lz, : , '

v iy 7 Ak NQCL(P.P.OM) THERMEET I AMAELTE. B THERS
Lihbii@me il <&METHS,

B BLEIC oW 4, ybéﬁ%?%él_#‘iiﬁ%?%ézubwi SEOERNFICLOSRETEE
M+ AZELPARRTHSD

F/ 3R BIERSHENTA v RrTEEMMNETR Y e v .2 BRAFR (B

31 Eo RSO HB Y B

Do MW _ _

BRGHOBRE, A v ¥y TR CRBEWAE 2 BET 2851, miis s R
W, FOLS BHAEY CERRBEHC AL @R 2 roRMMESHE T L
Th 5o

2) MEEAY -
3.1 DOHMOE®, FAERORELETHS P.T. Bina Satwall €, BlHICA T4
RERROE Y (Alfalla ORBER L LT)16M 184, 72 LPPHIOBELKER 2

~q0 -



W2k OB SHMoA s Rk ahiHE LT 5,
ST FROMY ThH Do S
(1) P.T.Bina Satwa o TG LI RRRU T4 1686 18 K0T,
Maize, Milo, Rice bran, Wheat P.ollar'd, Soybean meal ( Brazil), Coconut
'm_ea.l, Fish meal (Peru & ngestic ),7 Meat & Bone meal{ New Zealand ),
.S_'esame meal( China ), Cocoa residu
AL LT, | ‘
Daun Petai Cina(meal & leaves ), Papaya leaves, CaSsava_léaves, Ele -

phant Grasé, Setaria Grass, Lumuput Lapangan

(i) L.P.P.H.(Inst. of Animal Disease Research) i2. TR Uz BUR 2 6 2 AU2>0nC,
Green bean, Groundnut meal ( Peanut meal)

(i) 4 3 Hiie onC, | |
Commercial pig starter of CHIAROEN POKPHAND ( Bio Farma ), Feed for
rabbit (L. P.P.H.), Feed for mouse & rat (C.B.R.)

LA R OB TH 0. FOHHEIEONTH 1+ 3 + 2) OF KM
LIEETH B, '

3) WHREER -

188 20 D FERSFIFRR (EE18) # BER ARG 7 — £, W' Feedstuffs
( Feb.14,1983) ¢ 1983 Feedstuffs Analysis Table » HEBRF L TABZ 21T 5,
CHRH 10, 19)

Maize, Milo iZf#i7\ e Rice branitlgMiA 5 FEHTH D, F KD b RETH B,
LinL, B &AHOF - 2DEHERL 0 EEN %5, BETEROEWIE L3029,

Wheat pollard {3 Wheat shorts & D $ D L E X 5.5, Soybean meal(Br.aziI)
RESPE AREQOMB L L5,

Fish mealid PeruELEMES AV E POVAFE R TH I S R BAdfpliE-
ELFe L, PeruBRBWTIEH»PEBE3 L 975, '

Meat & Bone meal & Coconut meal iZ[EIEA Vv, PEED Sesame meal iEH « §BHH
BETEN LS TH B

AL U CToERE® 852, Daun Petai Cina i Mimosine @t CHIM IR EL R
TEEDEDREALTOVEE R B05 Mimosine i BAARI L > THB S #5Z L HRTE
HEoI b, BEFiZ, Mimosine ® LD The determination of mimosine and
3.4-dihydroxypyridine in bioclogical material ( Aust.J. Agric. Res., 1964, 15, 168-179)
ERALTBL. (ER20) |

Lal, HEBROSEEMLLT DL, HHATEER Elephant Grass & Setaria Grass ¢
2EHE R ONBH, ThEREHE LTEAT 5 IS BERABE T 5, MO
D2 FEHONELE LMESH RS THS S,



B3 ﬁiﬁi@%%ﬁﬁé%ﬁl\_ Pig starter @ AV 35 <, k7o Antibacterials 235-)TH -7z
DX TH Do LPPILO Y+ FRBHIESE <. SHEIEF I A R0, maeia
S CHAVWDREAD EELBRS, £/ AVEEL, Mould,_ Coliform group b <, Ca
kP IEd N, o | |

CBRO~Y AT » bIIRE AV & Mould ZBRINIERWTHES S,

WP L, B S TIIT R B RRPAORKECH - ke

fliic VBN (Vola.tife basic nitrogen) % Ifish meal & Meat & Bone meal {2 VT HEH
LToiedt, KEBILRTH Bo AV, POV, NaClb R L, £ 180M ) Th 5.

BAESY, BURE A0S HTESETH B

4) & & :

4 v ¥gry 7EOSERES, RERREFICAE RS MRESREEEE I LRD
SRR RNTTCHS S0 Ll SEEA PRI DER L, SEROBHRBAIKL T
FHREOKELBERCHY, EREY & AFICEETH D,

FIRHERHE R { MR~ & ChH D, FRREREFRL, ABORE, KoLk
DRCSEOEREAFL, BFRATLZEMRKHTH . BT Sensory Test Efrd Wfe ¥
Da o
A, NI IREOBORTIC L - THEDRABE CX, SO ESTETHY
bk s TR GWAIEE CTFAZ LAMREELE AN, b Lk BHEEROUIEELE
. BEITHZETH S,

3.2 v iy 7[AERRESE e -2 VEBESHRHT ()

1 BEBOEENFE LT _

vy ERBYERHE. GLPIE#EE T 5L 91 Known interfering contaminant
R, (B RBOFREE T —~ERZ LCAMIEBZEARNWIE, &6
1. B OERPERLCRAEODFEINE S OnEn L) L LB 5 2 R RARH (D
OFEA L Uiz

2) = ATy P BREAHERT (R
Btk (R) OBRGRITIC L0 FERREL CE L0 ARBOERD Tlhkg DRABRME G
B, POMBABHRRERE LSRR BT B Z Lo, #RRE) OlG
At HRL T < (FR21) :
LmL.%W&G@mﬁmmmﬁ%éﬁgwﬁﬂﬁtk‘m%hf%ﬁbktwm%gﬁ
EHTHY, F-WEERELDY THRW,

CE—® (P amE >

Maize & Milo 30 %
Wheat Pollard 20 %
Soybean meal ' 16 %
Fish meal ( Peru) ' 10 %



Coconut meal ' ' 1
Sesame meal or leaves
Cassava meal

Vit. & Mine. Mix

oot O
2 2R R R

Total 100 %

SHEE CER18) IKRTED TH 0, AN FEOM ) Th e

HUREVE 23.3%, HIIRNI 5.1%, MMAEA0%, RS 5.3%, A% 112K, ZOKEL 0 WH
frémeg R4 ( Nitrogen free extracts. NFE) i 50.2% kAN B, |

O 23 ve 229 LSO pre-mix Fﬁéf‘ﬁ@fcb‘(“a% Ba

FE— k(B EI0H pre-mix ORI L T,

{HZR(BIRA R >

Maize 180 %
Milo 13.0 %
Wheat Pollard 200 %
Soyhean meal ( Brazil) 150 %
Fish meal ( Peru) 18.0 %
Coconut meal 50 %
Sesame meal 50 %
Cassava meal 80 %
Coconut o1l 0.5 %
Molasses 0.5 %
Salt 0.5 %
CaCQ; 0.8 %
* Pre-mixes 0.7 %
Total ' 1000 %

% Pre-mixes 3 fAF 100 FREOEBILA L5, #BET S,

Vitamin A 1,000 in
" Ds 200 iu

“ E 10 mg

" B, 1.5 mg

B; 1.0 mg-

Bg 1.5 mg

" Bz 7 ug

3) wYFe TaAEy b PR (L |
H—KEOMERINCLD 3+ 2+ 2) LRKIC, SFFMOR Y THRIAA LUK
RBERA D, HRIZ, <V 27 P ARCHFECZ LD, #EREO8E
FEbRL T, |
<R BA R
Mize & Milo 20 %
Wheat Pollard 20 %

_}_3_



Soybean meal ( Brazil) 10 %

Fish meal { Peru) 5
Coconut meal 4 4
Elephant grass & Setaria grass 40 %
Vit. & Mine. Mix _ 1 %
Total _ 100 %

S CER 18D KRTR D Th D, FRS L L TR TEORY Th -7

IR SR 17.8%, MIRNS 3.7%, ML 137 %, MKS 8.1%, K5 9.0%. NFEX477% T
Bodee LML, SURKEENSEHE & KIBICE ) RO, BMEET 5.

ik, <A Ty Lk pre-mixes EIFIL TRV,

PR EBAHET >

Maize 80 %
Milo 6.3 %
Wheat Pollard 200 %
Soybean meal ( Brazil) 150 %
Fish meal ( Peru) 50 %
Coconut meal 2.0 %
Coconut oil 10 %
Molasses o . 05 %
"Cassava meal 10.0 %
Elephant grass 15.0 %
Setaria grass 150 %
Salt 07 %
CaCOg; 08 %

Vit., C 150mg/100g
* ¥ Pre-mixes 07 %
Total 1000 %

*% Pre-mixes{E<= v A« 5o FREXFETED LI, BREMIZAET LI
ERADs

33  EAFRHRED CREHE L EHE

D 8558

MEHEE LG B EFREE FARUEO HECREREE T 5,

FHFRRE LW O, BERBAKELT3I~5EOEEH(Mash) 2 {t AN T, REYH
T NQCLIZ TR 5 A TH %, _ '

Thid, FEREEORAMEBEVEERAEC ZLATE, $RFRESEAMOHENEN
W EBTFROREEZ BT ZEBTEINLTH D, '
Eﬁ,@%¥-%m%ybmH&mT6%$®%W@tm,UMa&ﬂmgmM§M§&
5, '



B HIED v AT AR ERHITM o Th, 10854F 4 F OB I RECHIF 5~ X
Th B,

2) & W %

EFML, FORRBOE > THWB AR - %E%?ﬁbﬁw*&kﬁHﬁT%&w$ =it
AFLEBBREM > TORGRA(R)OMHLHTL AL, WL P.T. Bina Satwa
inﬁ&bgmtfmto(ﬁﬂzm

YA Ty O &(%)ﬁﬁﬁm%cj Rp 224/kg, w9& + €A%y bfﬁo),ﬁ - % -
(imwm%ﬁRpwwmr%otoit%_a@mumw%Rp%wmaRpmm@
BETHA 5. Wih & pre-mixes flifid & th Tz,

A v P Rxe 7ETHREN TS EFHIIE & §5 &, EKA Poultry Industrial Enterprise
¢ Concentrate TU.Rp 325/kg, SU Rp 350/kgTHD. Bio Farma THEHL Tz Charon
Phoc Phand @IB}EAI?L@%JQM Rp 362/kg TH = /o

UL, NQCL CHRY 5 FEHIKRBWA TH 0 . FHM L BB HUEENS R
L<Aan, iy 7B OAEVWEE I LN D,

4B A v iy 7 BESHESHEARNCBT 2ERBHORE, BHIETHHES

4 ] ATy FOST. BHE

< T A Ty OB, BHIEHTAREEDNTIR, 78 —-AF . an =~ L 5HH~
=27 AREML, BB AERAT -2 R EET I LRE S, flad, BEMR - &K
KE - AR RE - M7 — % AFIRE « Y » 2 — 94 X« SRS CH D MFHMIEE
BXICENI V., |

i BAEBKEIC DN 4 v V2 TEICBY 2KBBHORIICHT ST - #
BBBETHAH, FHio, SPREBETLIME»LRELZTHIOREV. AFHBERRICIES
152 LKL TH Do '

WEATRI NG BEDEE. BUSHN, BERR. FEERSERDHOTI L > Ch
D, ¥R 7y MAGTHHATETH D,

4 -2 A e TAEy FORE. A

AYFAYTEHEOYFE « ATy bEBHTHILHABE LY,

EAEy MOV TIEBICSIEATL T2 Lo €, LPPH 0 X5 EFEHOREW, HB0N
Wy 29 Xk, BSRKEVABRBWTH A H. $7z, BHAxL T v MICIHBERREEOA
Th, FEATRLBETH D,

G HFICDNTIE, HE Java DX VRHER e XK e - h a0 5 I EARR
TH Do

_..15 —



43 & U

AREBE, A ¥ 6o 7 AERS SRR THE, SHF 5 SRBH IR 0
RERAETDZENAFTTHY, FOLDIZERNEMHRF -2 &1 v PRy 7RIZKREL.
%Okﬁﬁm%k#/bz/7lwﬁﬂﬁﬂkﬂm&ﬂﬁf6i%of\$ﬁ%§%ﬁ&¢é
LENTE N, -

A, WEBERICPWT, B RRToRN FERERE, AhREE BALSRH
APPSR A, Wﬁﬁ@ﬁﬁﬁ EF&%?%%E.iﬁﬂﬁ.m%iﬁ\%@@%%%t@
KAFEE W lF & Lic R OFEEELET,
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LOCAL MADE RARBIT FCOD
IN IHLOWESIA

FREFACE

Sinca 1573 BY. Otsuka Indonesia has besn using rabbits for py-

rogen analysis. Rabbits used are, between 1,5 - 2,7 Kg of weight

oriaina.teu from Batu area, around 25 n from Malong.

Dnae to the difficulties in obtaining suitable gualifiod rab -
Pit food from Japam Type RC-4 , Orieatzl Yaast Co. Ntd. ), Inves-

tigations bave been conducted for ,
1. rabbit breeding
2. suitable local made racbilt food .

RESULZS OF LUVESTIGATIONS MADE

1. Fresh vegctables céusisting of “konskong® { Ipomoea sp. )
carrot { Daucus carrota ). :
Eesult :-~well accapted by rabbits
- dirty cagoé

- less healthy rabbits , ez, teco slow lncrease of  hddy

weight .

2. Jelf made rabbit food (pellet-form) comrsisting of :

- cora powder 20 %
- 503 bean 20 i
- goccaut powder 15 %
- finely ground rice 10 %
-~ green pea 10 %
- fish pouder 15 &

Rosult : = well accopted by rabbits

- less healthy rabbits; eg. too slow increase of welght

=~ not practicsl to produce hacause of 1acl1ltj and
pacity .

Data & refer to no. S.

ca-—-



OB 1@
3. Rabbit foos Xonsentrat Tﬂ (pelletw;orm) . produc*of FXA Poultzy
Industrial Entorﬂrisa s

~ probain 16 %

-~ goarse fibre 0%
" - fab . 2%

- yvitamino

- plneral

Result : - well accepted by rabbits
. - in¢rease of body wolght sinilar to Rc—q tyce
- healthy rabbits
~ price K. 325 ,~ per Kg { RC~y4 3 Bo 1B70 ,~ per Kg )}

Data : refer to no. 5

L. Fox the purpoce .of breeding b

from pregnaitcy until child birih and breast foeding siven ravbit
food type Honsentrat 17, '
Result : -~ less healthy mother and child , izcrease of body -

welght and abnorzal of body-hair growth .

{ It iz about 10 - 13 &% )
Correction by giving the Kensentrat SU type or Ac-i type could
neormalize the condition
Further iaVeétigations are being counducted ti.give the Konsen -
trot BU type especizlly for expactant femsles , and the Kousen -
trat SU type for breast feeding .
dote 3 - 32U type well accepted by rsbbit

- price * K. 350 ,- per Eg

5. Data 2

S5.l. Data of 5 robbits given self pade ravoit focd (sev 10.2)

‘body weight (g) Yo.l
after the...day

Ho.2 Ho 03 ifo «l} ilo .5

1040 1250 1320 1200 1320

0
1 1660 1320 1300 12G0 1320
2 21120 1250 300 1190 1320
3 1170 1330 1310 1240 1319
'y 1150 1310 1310 1210 1330
s 1100 1210 1320 1220 1350
2 1100 1250 1330 1210 1540
8 11z0 12c0 1360 1260 1380

.G 1170 1300 1360 1260 0 340
10 1170 1260 134G 1250 1410



% Of 1-0

body weight (g)

_ No.l  Houd - 0.3 Houkr 0.5
aftaer the...day : o : :
1 1100 1360 1380 1280 1460
A 1250 1300 - 1370 1220 1500
1k 220 180, 1370 1300 1t30
totzl 180 g 140 £ S0 g 100 5 110 g
5.2. Tata of 6 rabbits given Kouseutrat TU (soe n0.3)
body weight (8) 0.2 do.2 No.3 Ho.h "Ho.5 Ho.6
affar the...day
0 S 1200 1120 0 1000 1210 $%0 290
1 1220 1000 940 1210 280 %20
2 228 1180 1060 1210 530 940
3 1320 1150 1070 - 1260 1010  SGO
4 1300 1220 1100  1a. 1070 90
5 1340 1250 1120 1i30 0 1070 1010
7 1330 190 1130 1210 G660 1070
8 1330 1320 1140 126 1030 1100
g 1420 1320 1170 1150 1040 1130
10 150 - 1330 1200 124 1030 1120
1 1450 1360 1200 1360 1070 1150
1z 1520 1330 - 1¥30 - 1320 ROI0 1180
1 1540 1x00 3370 1220 1120 13L0_
total 340 5 2.0 g 330 g 110 g 130 g 3% 6
5.5, Data of 5 rabbits given EC-4 .
body welght (g) No.l Ho.2  Ho.3 Ho.k Ho.5
after the...day
0 1380 1040 1220 1230 1400
1 1430 1260 350 1..80 1450
2 14550 1220 1250 1250 1470
3 1460 3w 1300 13X 1.70
4 30 1370 1A 1230 1.0
5 100 50 1400 150 1710
2 1.5 130 1370 1320 1560
2 1450 LG 1330 1350 150
9. 1500 150 - L1000 1370 1.30
13200  1.00 1,29 1360~ 1590

10



HOR 1-@

bady welght (g) Ho.l  Ho.l No.3 oo, No.S
aftoer tl‘ueo_-cdw
11 1820 1520 1460 1510 1600
12 1520. 1650 1500 1350 1600
15_ . : 1860 1530 160 1430 1650
total = 130 g 310 ¢ 260 g 150 g 240 g

Sbe Surmary data of increasing body welght after 14 days .

Ho, Ronsentrat TU Self made RC - &4
1 340 ne 80 »g. 130 ng
2 280 mg 140 mg 310 ng
3 330 wg 50 ng 260 mg
L 110 wg 100 nmg 150 ng
5 130 ng 110 ug 2L0 nz
6 350 &g '
average £56,7 & 116 g 228 g
CONCLLSION

1. Eventhough further investigations are still neoded, there is
a bright future to replace the robbit food icrorted fronm
pen, tyrve RC-4 Oriental Yeast Co. Ltd. by the loczl made

d
oro
ducts rabbit food type Konsentrat 70 , BU , SU from EXA Poul

try Industriall fnterprise, J1l. Lsas Benjol 123 B Somarang.

Ce Breediﬁg iz mads possible especislly because of the low cest

raohit food .

e OGO mmmn
HOTE 3

* Hiow we are doing the
experimentation of
Xongentrat SU for breeding.

Lawa
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§58.90 Animal Carve.

{3) Thers shall be standard operating procedures for the houging, feeding,
handling, and care of animals, . .

(b) All newly received animals from outside sources shall be placed in quar~
antine uncil their health status has been evaluated. This evaluation

. shall be in accovdance with acéeptable veterinary medical practice.

{e) At the fnitiation of a uonclinic@l laboratory study,. animals shall be
free of any disease or condition that might interfere with the purﬁose
or. conduct of the sﬁudy{ If, ddriﬁg the course of the study, the ani-
mals contract. such a disease or éondition, ché diéeased agnimals shall be
dsolated. If necessary, these:animals may be treated for disease or
eigns of disease provided that such tpeatmeﬁt does not interfere with
the study. The diagnosis, authorizatious of treatment, description of
treatment and each date of treatment shall be documented and shall be
retained, . :

{¢&) Warm-blooded animals, excluding éuckling rodents, used in laboratory
procedures that require manipulations-and obgervations over an extended
period of time or in studies that require the animsls to be removed from
and returned to their home eages for any reason (e.g., cage cleaning,
treatment, ete.), shall recelve apprepfiate identification (e.g., tattoo,
toe clip, cplar code, ear tag, ear punch, etec,;). All information needed

~ to specifically identify each animal within an animal-housing unit shall
appear on the outside of that unit. '

{e) Animals of different species shall be housed in separate rooms when
necessary., Animals of the same species, but used in different studies,
shbuld'nqt ovdinarily be housed in the same room when Inadvartent expo-
sure to control or -test articles or animal mixup bould affect the out-
come of elther study. If such mixed housing is necessary, adequate
differentiation by space and identification shall be made.

(f) Aniwal cages, racks and accessory equipment ghall be cleaned and sani~
tized at asppropriate iuntervals. ) _

(g) Feed and water used for the animals shall be analyzed periodically to
ensure that contaminants known fo be capable of interfering with the
study and reasonably expected to bes present in such fead or water are
not preseat at levels above those specified in the protocol. Documenta-
tion of such analyses shall be maintained as raw ddta.

{h) Bedding used in animal cages or pené shall not interfere with the pur-
pose or conduct of the study and shall he changed as often as necessary
to keep the animals dry and clean.

(1) If any pest control materials are used, the use shall be documented.
Cleaniné and pest control materials that interiere with the study shall

not be uged.
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‘Maximum Allowable Concentrations of Toxic Feed Contaminants

CONTAMINANT

UNIT USEPA __NCTR ‘MIN. REQ.

Cadmium mcg/q 3.16 005 -
Lead mcg/g - 1.5 1.00 -
Arsenic " mcg/g 1.0 0.25 . -
Mercury mcg/q 0.1 0.05 -
Selenium . meg/g 0.6 0.5 0.1
PLBs ng/g 50 | 50 -
DDTs ng/qg 100 50 -
Malathion meg/q 2.5 0.5 -
Lindane - ng/g 20 10 -
Dieldrin _ ng/q 20 10 -
Aflatoxins {Total) ng/g 5 1.0 -
Estrogenic Activity _

(DES Equiv.) ng/g 1 2 -

ﬁ_24ﬁ
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@1 ¥ Ko 7R, BTN AR AN T

& ARVCHHR DAL AKANR 1970
P 1‘1‘5} Stc. No. 182M'92[70

(© ¥ 2Bt 2 5 BB O MU
CRANz S 13 2 BFD .
1960 KT & = 7 #l

"V AF, 1970, May 8 .
¥ %+ § Directorats Impor 2305[D1Nﬂ0 = {] AR Kor ton

AR A v ol ROX & T TR/
Dicldrin *© Malathlon Walfatox Endrin (19.5% EC) 872, ! 810K
Aldrin Parathlon (E} Copper Sulphate BHC (6% G) 1,175, ton 1,082, ton
pDT z (M) Zinc Phosphate Diazion (60EC) 668, Wl 770"

BHC Sumithion Sumithion (50 EC) 123, # 12,4

. Dipterex Malathion (50 EG) 30, # 29+

Diazinon Thiodan (50 EC) 353, + 353, #

Dimeeron Dipterex (85 WS) 36. & 36. #

(E) Parathion (50 EC} 8. ¢+ 7.4
Zine Phosphato 163. ton 158. ton

@-sw «zwm:&omwhmxm
CRIMN 251 5 1)
1970, B kA= F TN

- B Wy IR SR
fHa Rp/kgor t, RpfHa
Urea 100 kg 35 3,500
- T.8.P. 50 & 30 1,500
Sumithion 4.2¢ 610 2,560
Zine Phosphate 0. 1kg 500 80
Sprayer (hand) 1#/15Ha - 245
Seed (PB-5) 30 kg 40 1,200
" Extension fen —_ — 600
Total . 9,857/ Hza
* RIFETE 3.5ton by wet padi, §1.0ton @

Mok 12~15 Rp=Yen/tg wet padl.
¥ Rps=M

& g STt Rp/Ha
Sced (From Takil) 7,200
Fertilizer (Ucea Tsp) 30,000
Tngecticlde (12 Efseason) 37,000
Funglclde (50 2 ) 18,500
Labour charge (Rciz) 62,500

" Total - 155,200 Rp,fﬂa
§k Ixport price of cabbags 7 Rpfkp
Production 25 tonfl{afseason

cost i ca. 6.2 Rpfig
7--6.2=0.8 Rp/hg
ca. 20,000 Rp/Hafseazonzsd month.

B =2 IS KT 25
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LCe valties of 5 insecticides to 16 colonies of houseny'
larvae in Indonesin {ppm).

Colony name i_)’\minon Sumithion Malathion DDT(1ech,) 1-BHC

Mo, 1, Java .12 13.77 23,92 95,24 23.36
No, 2 Juva 137,74 44,25 . 86,22 233.64 18,59
Mo, 3, Java . 34,48 30.67 : 29,41 82,93 23,55
No. 4. Java 194,55 176, 68 61.50 239,23 122,83
Mo, 5 Java - 12.82 9,29 1285 38.76 24,51
No. 6. Sumatra 26.74 10, 82 11,18 53,53 6. 44
MNo. 7. Sumata - 20,41 6.4 18,18 52, 36 91.47
Nuo, 8. Sumatra 18. 14 5,47 14,41 274.73 244, 41
No. 9, Celebes GO, 09 154,32 5,61 190, 1} 12,25
No, 10, Celebes 26,18 7.39 17.73 480,76 190, 66
No. 11, Ambon 17,30 3.78 ‘10,20 369,71 46,73
Nn. 12, Celehes 21,08 5.35 14,41 190,11 3.88
No. 13, Flores 161,81 0,37 20,91 92,94 6.01
Me., 11, Bali 44, 64 8.648 “19.01 165. 56 19. 01
No, 15, Timor 0,14 0.30 2.83 378,78 ’ 38.61
No. 16, Lomhbok 3.79 0.67 9,52 322,58 ©22.83

Fakaisuki 1.15 1.59 4,76 362, 31 82.91

Hijt=FFmply WI9H—V

LDy values for 9 insecticides of the adult female house flies in Indonesia (pg/inscct).

, : : Mg Pyre: Sumi- Dias Mawa- !
Colony name (Collection site) thrin  thrins thion  zinos  thion DDVE Baylex y-BHC DDT

No. 1. Java (Bogor) 0.423 0.110 0,224 0171 0,710 0060 0133 0.312 1,397
No. 2. Java (Jakaria) 0,307 0.146 0.407 0.330 0.787 0.143 0.216 O 515 1,062
Ne. 3. Java (lakaria) 0.285 0.182 0,560 0.25% 0,220 0.126 0,151 0,327 1,542
MNo. 4. Java (Jakarts) ¢.198 0.163 0.615 0.273 1.202 0.094 0,185 0.358 0.603
Nu., 5, lava (Cirehan) 0.497 0.2137 0,146 0,175 0.467 0.033 0110 1610 2.752
No. 6. Sumatra {Muedan) 0,154 0188 Q0.072 0.126 0.318 0,02 0.043 0.330 1448
No. 7. Sumira (Berastagi} 0.368 0Q.150 0.478 0.204 0,393 G039 - 0.089 0.508 4.249
No. 8, Sum:ira {Kahanjahe) 0.543 0.191 0.435 0,300 ©0.698 0.066 0.174 0.906 2,932

No. 9. Celebes (Ujung Pandang) 0.534 0.188 0,069 0.075 1.854 0.032 0,051 0.394 0.703
No.10. Celebes (Ujung Pandang) 0.487 0.269 0.246 0235 0.582 0.076 0,128 1.404 7,251

No.11. Ambon (Ambon) 0.070 0.280 0.054 ©0.089 €.217 0.081 0.034 0153 2.683
Mo, 12. Celehes (Manado) 0.142 0.423 0,076 0171 0.248 0.011 ©.025 ©.033 1.567
No, 13. Florea {Mauwmere) 0,160 0,071 0.024 0.012 0,260 O0.007 0,018 0,006 0,433
No. 4. Bali (Denpasar) 0.247 0,095 0.058 0.128 0.222 0.029 0,041 0116 0,406
No. 15. Timor (Kupang) 0.326 0.153 0,013 0.015 0.097 0.02¢ 0.01§ 0©.179 0.830
No. 16. Lombok (Mutaram) 0.087 0.044 0,049 0.084 0.087 0.013 0.027 0.105 0,908

Takmisukl 0.48% 0,387 0,088 0.203 0.454 0.076 .0.135 4.547 46,900

st =gty 394 -1



%o 7-

CURRENT PROBLEM ON HUMAN HAEARD, ENVIRONMENT & FOOD
POLLUTION AND THE DEVELOPMENT OF PESTICIDES IN FUNGI
& INSECTS :

Indonesia is developing its agricultural sector in order to increase
agricultural productioﬁ and job opportunities, ensuring increase of the pet

capita income of the farmers,

Food producﬁion must be Increased to 3.8 - 4 percent annually in order to
be able to F111 the need of food for the people, which is increasing at the

rate of about 2,34 percent annually.

Forelgn exchange earning from_the plantation sub sector must be inéreased
gtep by step, to replace petroleum export, to support iﬁdustry and to 1ncrease
societies-ineome. All of these make us use new technalégy. For example: rice
product. Before ueing a new technology the agricultural production.was about
1.5 ~ 2 ton rice per hectarse, Now.by using new technology'agficultural
production reaches about 4 - 5 ton rice per hectare. This high production
can be reached by energy input: rice seedling, fertilizer, mechanizaticen,
pesticides (insecticide, herbicide, fungieide), and frequency of planting

{3 times annual, 5 x 2 annual),

The use of pesticides for Bimas (Massive Guldance) was about 1.26 1/kg/ha

in 1979 and 1,34 1/kg/ha in 1980,

Pests
Pests include insects, pathogens and weeds which are injurious to plants,

Pegts multiply very fast, so may be harmful to man and cause ‘great eccnonic
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loss by damagiug or destroying agrieﬂltural cfops and other valuable plants,

In Indonesia, Nilavarvata lugené is known to exist and multiply since

1972 until now,

In 1975 ~ 1979 losses to the rice reached 300.000 ton of the annual

agricultural production.

Pest aleo can damage 19 -~ 24.percent of the annual agricultural pro-

duction.

Pesticide

Pesticlde is used for controlling various kind of pesta. Pesticide
lias been used since the past century. People first used organic matter from
plant sﬁch as pyrethrum, nicotine. Then, sulfur and copper sulfur mixed to

quick lime.

The synthetlc pesticide has been used -since the second world war with
the discevery of DDT [(Cl4 N9 C19) di chloro diphenyl trichloro ethane], Since
that time plenty of synthetic pesticides were found and hundred of formu-

lations of pesticides were flooding the world markets.

Recently, there are 370 formulations of pesticides which have been
licensed in Indonesia, 115 formulations by provisional license and 255
formulations by permanent license. These sixteen formulations are in juse
restricted use and need the permit from the Agriculture Minister or Chalrman

of Pesticlde Committee 1f we use these pesticides,
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To know the risk of using peaticlde, the way of quality model of

pasticide application is given below:

1,

10.

11,

12,

13,

14,

15.

16,

Pesticide sprayed in air will soon mix with atr and will be affected
by the sun.
Pestlclde can decompose in air.

Pesticlde can undergo peréolation; cafried by alr current,

-Post of the pesticide falls on plant.

Pesticide can stick and spréad and cover surface of plént'

Pesticide can enter plant through mouth of leaf.

Pesticide can-have 8 phytotoxic effect oﬁ plant.

Pesticlde can change in body of plant.

Insect pests infesting the plant will be killed 1if they come in contact
wi;h the peptiecide (concact poisons),  If they bite the plant, they will
be killed (stomach poisons).

Predators and parasites will be killed by pesticide too,

Insects with polliniiing acfivity, frog, snake and so on will be killed
by pesticide too,

Pegticide will fall on soill and water. Here pesticide will have
influence on water inéect, soll) arthropod, microbia and so on,
Pesticide degrades in water and soil.

Persistent peatiéide (BDT, Aldrin, Dieldrin) will not undergo
degradation in soil, but will communicate in soil. V

In water, pesticide can result in the increase in size blologically
(particularly pergistent pesticide).

If granular formulation Is used, they will enter the body of plant and
evaporate around the plant, if they have systemic action. Granular is

not destroy predator and parasite, but they will have negative influence

to fauna and water.
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CERTIFICATE

Analitical result of feedstuffs and products

in Indonesia

5 Oct. '84
CLEA JAPANWN INC.
YOJI ANDO D,V.M,
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Table 11
CONTAMINANT AUTHOR, OR REFERENCE  LIMIT OF
D N - - DETECTION

Afsenic f ‘ ) | CARAC 1975 - .05 mcé/g
Cadmium | AOAC 1975 .05meg /g
Manganese : | AOAC 1975 '.ll'mcélg
Lead | " ~ AGAC 1975 .05 mcg/g
Selenium Gutteman and Lisk 1961 .05 mcg/g
Mercury - Hatch and Ott 1968 .05 mcg/g
A11 Others by ICP
Aflatoxin (By,B2,61,6p) Pons et al., 1975 - 2.00 hg[g
Organophosphorus & Chlorinated ' _

Insecticides _ AOAC 1975  5.00 ng/g
Polychlorinated Biphenyls : AOAC 1975  10.00 ng/g
Chlortetracycline ADAC 1975 .55 mcg/g
Oxytetracycline ADAC 1975 1.21 ncg/g
Penicillin | , | ~ AGAC 1975 2.20 meg/g
Streptomycin : ADAC 1975 2.80 mea/q
Estrogenic Activity (DES Equiv,)‘ | NCTR 1973 4.00 ng/g
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{a) PARMMETRIC STATISTICS - TOXIC ELEMENTS
ELEMENT {mcofo) CAY HOHREY 6. P16 RODEHT * RABBIT . 006
N 1N 3| - 3B o ST N
pg % - I 37 .55 .58 *.60 1.1
Hedian g g .48 .48 -.52 90
s 92 .44 .29 " .40 .24 42
cvy 82 s 42 69 40,7 37,9
Range 2-5.8 .06-2.47 .26-1,33 26-2.59 .33-1.4 .6-1.87
N n o B I 0 ¥ 1
¢ 1. .19 a5 A7 15 L4 W19
Hedfan .15 g2 7 5 13 .07
'SD .09 A4 .0 .05 .04 4
vy 47.9 94,4 21.0 0.5 29,7 200
Range 09-.48 .07-.96 .10-25 .09-.26 12,29 0-1.3
N 1 kT 35 0 17 n
as % .36 .09 a8 .39 13 .08
Median .3 10 A7 .38 .15 0
S0 .15 .08 08 - .09 N R
CVx 40.2 - 92.4 a7 z2.9 . 82.0 140.4
" Range 1-.72 0.0-.23 0.0-.40 17-,58 0-.39 8-1.17
H q 38 35 40 17 no
 Se X .38 .21 .35 A2 .43 W37
HMedian 3 B .26 .36 .34 A8
D .18 .23 g 16 \22 2
W} 7.6 110.9 55.6 3.1 50.6 86.5
Range . 15-.95 ,04-1.05 .11-.90 20-1.01 14-.85 .05-.94
(b) PARAMETRIC STATISTICS - TOXIC MOLECULAR CONTAMINANTS
TOXICANT (thnit} CAT MONKEY G, PIG _RODENT RABBIT DOG
Malathion {mcy/g)
N 1 18 35 40 17 n
b .08 .09 Ny Y 09 .05
Median 0 .04 ) B .06 .0
.50 8 10 ! .07 N .06
Ve 199.4 115.2 1294 62,6 83 124.4
Range 0-.96 0-.400 0-1.20 0-.36 0-.28 0-.18
PCBs {ng/g)
! © 40 KT 33 39 17 1
g 6.75 2.51 . 4.48 19.61 2.23 0
Median O 0 0 0. 0 9
sD 14.73 7.31 8.19 33.59 5.06 )
Cvy 218.2 290.7 182.6 7.2 226.1 -
Range 0-57 0-36 0-3] 0-185 _0:25 0-0
00Ts {ngfg)
N 40 37 34 39 17 A ¥
3 3.1 .22 2,73 13.74 .35 o
Median 0 0 0 . 0 0 ) 0
S0 . 7.57 1.3 9.2 21.8 1.46 0
v 244 608 335 158 412 -
Range 0-26 0-8 0-47 0-84 0-6 . 0-0
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TABLE 2 _Found Contiminstion in Rew Materials - YK, 1979

o - _ Caiéai 2Us§é£ablé ﬁnimal .Fish. Grass
tontaninant Cereals Byproduct Proteins FProteins flaals  Meals
NaNG,  ppm  ND-4  ND-3  ND-3 ND-100  NO-7  ND-10
NeNe,, *  ND-23. - ND-29 . ND-9 ND-200  2-33  ND-4000
Pb " NO-1,00 . ND-1,00 NO-4.00 2,0-30,0 1,0-10.0 ND=10,0
As " ND ND ND ND-5.0 2.0-12,0 NO-5.0
cd " ND - ND=042 NO=0.3 ND-4,0 ND=1.2 NO-1.0
Hg " ND-0.08  ND-0.06 0,01-0,03 ND-0,02 G.10-0,25 ND-0,05 .
Sa % 0.03-0.16 0.04-0,90 0.09-0.26 0.04-0,10 1.00-1.30 ND=0.05
bieldrin  ppb  ND ND~5 ND-6 ND-23
00T's . n ND-94 ND-7D ND-50 ND-30
Lindans " NO=-13 =48 1-10 2-10
Heptachlor ¥ ND-30 NO=-10 ND-4 _ ND-5
P.C.B's . " ND ND U I ND
Malathion ppm  ND-36.0 ~ NO-1.0 = ND~0.0% ND
Aflatoxins ppb . ND-8.0 ND ND-60 D ND
T.0. /g 10%-107  10%0®  10%-10”  10%-10® a0ta10 t0%-107
feso.Spores " 10%-16°  10%10®  10t10®  16-10° 10210t 10%-n0®
Coliforms " . Rare Rare Rare Frequent Fresguent Freguent
E . Eﬂli 1 . 11 n 1% H " i ] _Il :
Salmongllas % ND : ND : ND . Rarsg Rare Rars
Fung.Spares ®  102-10%  10%-10%  10%-10%  wo-10®  wo-10® 102108
Antibiotics *

NO- . - NOD ND ND _ ND ND

notes:- Rars - found in not more than 10% of samples tested.
Frequent - found in more than 20% of samples testad.
E.Coll 1 - confirmed in about 10% of samplas in which
Coliforms were found.

The majority of ‘micro-contaminants found in diets directly reflect the

lavels of those contaminants in the raw materials. In censidaring attainable
quality in diets it is necessary to hava some idea of desirabls gualiby and
Table 3 illustrates various published values - thers is considerable
divergenca of opinien,
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TABLE 4 Found Contamination in Oists

Contaminant ' : © ' ‘Mean Range

Pb {+Meat & Bana Naal)' : " oppm 2.9 0,5 « 6,5
" (- honoon ) . L s | 0.5 = daﬂ
cd (s m v n m ] 0.65 0.2 - 1.1
H (_ LU R n) 1] (.35 0.05 - 0.9
NaND {+Grass ﬂaal) ' _ " 440.0 1.0 -900.0
R E ' " 15,8 1.0 ~ 70.0
’ NaN02 . . u 1.8 1.0 - 7.0
F (+Msat & Bans + Phosphata) no 43,4 11.0 - 70.0
1 (+Phosphate only) n 18.3 10.0 - 35.0
" {Low Phosphate only) it 5.1 1.0 « 11.0
Hg . H 0.02 0.01 - 0.12.
As . " 0.3 0.20 - 1.10
Sa " 0.19 0.02 - G.B66
Lindanea 1978 v G.017  0.00%- G.170
{overall Mean 2.013 ppm) 1979 ¢ 5.023 0.001- 0.300°
19a0 o ¢.006 0.001- 0.035
1981 v pD.004  8.001= 0.011
Heptachlor 19796 0.001 0.001- G.011.
{overail Msan 0.004 ppm) 1979 0.008 0,001~ 0.063%
1580 ™ 0.003 0.001- 0,010
1981 " 0,001 0.001- J.062
Oieldrin 1978 ¢ 0.003 - 0.001- O.120
{ovarall Mean 0.003 ppm) 1979 0.006  0.001- -0.035
1980 v §.002 0.001- 0,014
. 1981 8 o.0Mm 0.001- 0,002
0oT!'s 1978 @ 0.033 ¢.001- - 0.250
{ovarall Mean 0.023 ppm) 1979 @ 0.039 0.001- . 0.165
' - 1980 @ = 0,011 0.001= - §0.0%0
i981 *# g.004 0.201-- 0,018
Malathion ) ) jo78 - w 0.190 0.02 ~ 1,00 -
{ovarall Mean 0.148 ppm) _ 1979 % 0.330 0.02 - 4.80
' 1980 o 0,030  0.02 - $.09
1981 n 0.02% 0.02 - 0,056
Total Viable Organiams /g 7300 1000 - 75000
Megophilic Sporss ’ ® 3400 140 -100000

Fungal Spores S 83 NO - 1100

Cadmium and Lead are quite spacificzlly ralatad to formulation, significantly
higher levels being found in diets containing Meat and Bone fleal., Lsad
lavels ars 3Ix higher and Cadmium levels are 2x higher than those levels found
in diets not containing this ingredient. With respect to certain published
permitted maxima, there is no way in which diets containing Meat and Bone
Meals could bs mads in the U.K. to comply regularly with a Lead limit of

1.5 ppm, and no dist at all would regularly comply with a Cadmium limit.of
0.25 ppm.

Certain other contaminants also show spscific raw material relationships =
Nitrate levels are very high in diets containing Grass PMeal and fluoride is
related both to Meat and Sone Meal and to Mineral Phosphates. For the
majority of these contaminants thers ars no real problems in achisving levals
similar to, or rather less than, published maxima,
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Table 1. &PRusH 3V # s OB

EPA Yald sxdy 77ox4 Lakotrahs

o €
77543 0 (ppb) B 10 10 5 10
A boedevEE (v ) 1 .
C HFI YL ¢ppm) 0.6 0.5 0.5 0.2 0.5
o * ¢ # ) 10 1.0 1.0 1.0 1.0
8 C# ) L8 1.5 1.5 1.5 1.5%
x = () 0l 0.2. 0.2 0.1 0.2
£ v v ) 0.1~06 ' '
P C B ¢ w7 ) 005 015 0.15 0.05 0.15
spoyiy (b)) 10 S
BHC (ppm ) 002 0.05.  0.05 0.05 0.05
~FEsa—n C 7 ) 002 0.05 . 0.03 0.03 0.05
¥ “7539::{;1}’4' p Cppm ) | 0.05 0.03 0.08
BlopToempmid » ) 01 015 0.15 0.1 0.15
i SR ¢ w )y 002 005 0.03 0.03 0.05
f TaEY ¢ n ) 0.05 0.03 0.03 0.05
TlxryFyy ¢ » > 0.05 0.03 0.03-
JYanFw v ) _()-05 0.05 .05
FEYT e .7 . 0.2
23 FAY ¢ w ) 2.5 0.5 0.5 0.1 2.5
+ 7 3 b (oY 0.5 0.5 0.2
B #4750 oy 0.5 0.5 0.3
B|o¥rzstby (on ) 0.5 0.5 0.3
W{AFnt5%F0 ( 0w ) 0.5 0.5 - 0.3
M LE T C u ) 0.5 0.5 0.3 . 0.5
BlF A sy o) 0.5 0.5 . 0.3
T FF v Cn. D . 0.5 0.5 0.3
PYFA ) 0.5 05 0.3

+ 4 XPiL, 3.0ppm _ -
Reference : Trial proposal quality control of experimental animal feed.

— 41 —_—



%M

14 —12)
Table 2. £3ho s 1+ A% 3 ENORKE
vUR Ty b gHF-eies VB 1 = R
RERR ﬁlzkﬁﬁ TRkiE ok
{ppm) . ;
ﬂﬁﬁ (ppm) _ Sl (ppm) AR ppm)
T7F ey 0. 005 144 ND 62 ND. iz 'ND
F RS A 0.01 %2 1.18 260 0. 46 72 0.24
[ # 0.1 251 0.7 204 0.5 72 0.6
# 0.05 254 1.5 202 1.5 68 2.0
x M .01 251 €.05 197 0.07 70 0.03
P C B 0.01 143 004 89 0.03 36 ND
B H C 0.05 143 ND 62 ND 36 ND
~THEho—n 0.01 140 ND 62 ND 36 ND
DD TCERIRDFD 0.1 143 ND 62 ND 36 ND
FaEl 0.01 143 ND 62 ND 36 ND
TAFY 0.01 128 ND 48 ND 28 ND
w5 FAdw 0.05 125 1.61 5 2.10 32 0.77
S5 F A 0.05 128 ND 48 ND 28 ND

NI : Not detected

Table 3. #3214 SHERHESR

- B O EHiE BRE &M
Ii g .
"B i H FEH NDE jyyen (ppm)- (ppm) (ppm)
9% 55 b 254 0 254 0.5 1:6  0.03
A gYF - 'vAMTL PR 202 25 177 0.65 1.5 0.02
1 2 R 68 0 68 0.75 2.0 0.25
VR Fy B - 252 0 252 0.12  1.18  0.01
HFIOL o¥F¥.raes b8 200 21 7% 0.4 0.46 0.02
4 = B 72 0 12 011 0.24 Q.01
?YRA 3y 147 4 143 1.13 5 0.09
7 oo & g¥¥F-raestH 57 5 52 2.04 8.54 0.1
41 2 H 29 0 29 1.70 4 0.55
*TX -5, R 251 99 152 @011 0.05 0.005
x® g ovH¥.eres b8 197 101 96  0.013 0.07  0.003
1 % H 70 47 23 0.012 0.03  0.005
vyA 5y MH 251 13 238 0.23 0.7 0.03
o3 T O S¥F .2, bRl 204 47 157 0.11 0.5 0.004
4 X [ 72 1 71 0.14 0.6 0.01
*PA 3+ H 115- 34 31 0.61 1.3 0.3
W HEB ov¥.eae. b A 41 18 23 0.3¢ 1.0 0.3
{1 % H 19 9 10 0.61 1.5 0.3
TUA53 b H 128 13 112 0.55 1.6l Q.05
=3 FF s UH¥.:zEy R 59 9 50  Mm66 210 0.03
1 % A 32 6 2 0.20 0.77  0.04
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HIPKI * MEKAR "
TERNAK PEMBIBITAN KELINCI
JENIS UNGGUI:
JLM,DR,.SETYA BUDHI ¥M.12,7
LEMBANG ~  BaM¥DING.
AYUM SUWITA
Pimpinan

CARA-CARA BETERNAK KELINCI.
1, UKURAN KANDA .

a.Kandang induk dan anask-anaknya.

‘a.Panjang kandang : -1 meter,.
b.lebar kandang. : 75 centi meter, .
c.Tinggl kandang : 60 centi meter,
b.Kandang pejantan, _
a.Panjang kandang : 75 centi meter,

b.Leber kandang -1 75 centi meter,
¢.Tinggi Kandang 1 60 centi meter,

c.Tnggl tiang dari permukaan tanah (kolongnya) 1 meter,

2,JENIS KELINCT,
a.Jenis Belanda : Plamceres.
b.Jenis Australia + Blouwinder,
c.Jends Jerman: Jerwan,
d.Jeris Jepang Yamamoto {(Anggora).
e.Jenis Lokal Kelinel pribumi,

3,.BIBIT KELINCI YANG BAIK,
a.,Telinganya panjang dan lebar,berbadan besar,ekor hamplr
lurus dengan punggung.
b.Schat dan tidok bverpenyakit,

4,CARA MENGAYINKAN.

A.Bilemine. uadah beru.mur 6 atau 7 bulan,sudah cukup wak -
tunya untuk dikevwinkan,

b.Cara mengaw1nkannya sang vetina {(indulk), dibawa ke kan -
dang pejantan selama 20 menit (3 kall puas) Kalau ada
waktu perkawinannya dilihat supaya Jelas.,
c.Tanggal perkawlnznnya dicatat supaya tidak lupa.

d.Leme hemil (mengendung) hanya 1 bulan,jadi bila kawin
tanggal 1 April,tanggal 1 Medi melhhlrkan.

5. WAKTU MEMISAHKAN ANAK DARI INDUKNYA.
4, Anaknys melcapsl umur 50 hari,herus dipisahken (dipin -
dakkaon) dari induknya.
b.Induicnya igtirshat selama 10 herd,untuk menunggu perka-
wingn yang ke dua kali (selanjutnya)
¢.Tepat umur anaknya 2 bulan,induknys dikawinkan lagi,
Jadi kelinci dalam 1 tahun bisa beranak I kali.

6. WAKTU MEMBERT MAKAN.

a.Pagl hari kira-kirz jam 8.9Cjdiberi dedak (huut) yeng
sudzh dilerutkan (tidek terlalu lembek),sedikat diberi
garat,

b.Siong hoari kire-kira Jam 12,00 ,divberi makan rumput se -
paruh makan sore {malam).

c.Sore hari kira-kira jam 17.99,diberi mekan rumput secu
kupnja.

7. WAKTY MEMI SAHKAN JANTAN DAN BETIMA.
a,Umir anzk kelinci mencapal 3 bulan,harus sudah dipisah-
kan antara jantan dan betina,
b.Maksad pemisabon inl supeya tidak kawin muda.

8. PERAWATAN DaN KESERSTHAN KANDANG.
a,.fiep hore meiuatg harus selalu bersih,
b,gidz periu kandang harus di pel {digosok)
¢ Kolongnyz jangan sompai becek,tempat pembuangan koto «
rannja sebolknya jauh dard kandangnyu.

LTS
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Mimo‘sina. ‘

‘.Vhen diets conhm less than 30 percent lcucaena {dey welght), cattle’ lhrwe
l'or prolonged periods. But when feucaena makes up mére than half the diet,
and feeding Is continueil for more than 6 moaths, the resull_may be goneral .
ill-healily with foss of {uit and ramp-hairs, excessive salivation (drooling); and
poor growth. The caure has recently been traced 1o the. unduproductmn of
thyroxine by ‘the anjial’s thyroid gland, which res ats in goitert Swaollen

thyroids (poiters) are cowinon mnong cattle feeding on lzucuena, The cause is

. 3.4-dihydroxypyridine (DHP) 2% creaded-in the animals® rumens by hactera

that produce it by chemically trumformmg the amino acid mimosine 1t
Mimosine comprises 3-5 percent (dy weight bas;s) of the protein of the
now-available leucaena types, In single-stomached animals (horses, pigs, rab.
bits, etc.), mimosine causes hair to - fall-out, In cattle, the rumen micro-
orgamsms transform it to DHP so quickly that even when animals are fed on 3
diet rich in lcucacna their blood, meat, and milk.is quite lice of mimosine,

Fear of mimosine’s effects have for years been a barrier to leucaena’s wider
use as forage. Today, with better understanding of its pharmacology, much of
this fear is being dispelled.

0 ' OR
a OH . | OH
N _ SN

!
CHZ-CH(NHz)-COOH

1 Mimosine 2 3 4-dihydroxypyridine

Under field conditions, cattle with goiter don't die; the effects are revers:
ible and can be seen early enough that the animals can be removed from the
Jeurzena pasture 10 recover. Leucaena contains fittle or no cyanide, selenium,
or bloat-causing agents that do kill cattle feeding on pastures such as white
clover or alfatfa.t Mimosine has no known ef!‘ecl on the meat or mlll. of
ruminants that can be detrimental to humans.

Nonétheless, mimosine is & concern, and searches are being made for low-
mimosine varicties. Most leucaena strains have about equal mimosine levels,
but some from Colombia and other species such as Lencaena pulverulenta
(from northern’ Mexico and southern United States) have much less. Pioneer
ing researchers in Hawaii and Australia have crossed feucaena (i.e., L, feuco-
cephald) with L. pulvendenta 1o obtain hybrids with fess than half lencaena's
mimosine content (Figure 24). The rescarch in Australia has reached an ad-
vanced stage, and Jow-mimosine leucaena lines should be svailable for grazing
trials in 2 years. Goat-feeding trials have shown that, compared with strains
wailable today, the new hybrids markedly reduce adverse effects caused by
mimosine.®

When fresh moist Icucauna leaves are heated, their mimosine content de-
creases, causing their feed value to. incrzase. The reduction is greatest at
temperatures above 70°C (158°F). Adging ferrous sulfate to rations contain-
ing unheated leucasna leafl meal also reduces mimosine toxicity }

*Information supplied by E. M, Hutton snd R, }. Jones.
fMatsumuoto o1 &l 1951, Sce Selected Readings,

.
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CDAFTAR

HARGA -~ OBAT-OBATAN - HEVAN

* product :

"A_G RIBON

DIHETOCHINA
LIQuUACYCLINE

ROV IHIX 428

ROV INILX 430

ROV IMIX AB2D3E

ROV H i X AD3 500/100

ROV iSOL AD3EC ORAL

I NJACOHM APE INJECTABLE
GALLIMYCIN (ERYTHROMYCIN ABBOTT)

"GALLIMYCIN - 50 PREMIX
SPECTAN WS,
SPECTAMN INJECTABLE
10DOPHAX 12,5
ALBAC ZINC BACITRACIN 10%
Z0050L KAPD
i VALBOWN INJECTABLE

10
100
100

1
5

10
100
1

5

5
10

—

100

100

25
0,5
25

50
200
500

Packlné'é

q/zak
g/zak
g/tin
ka/tin
kg/tin

g/zak
g/zak
ko/tin
kg/tin

gfzak:
g/zak
g/zak
kg/tin
kg/tIn

Le/be|

celbtl

kg/box
kg/alfoil

kg/box
kg/tin
kg/tin’
kg/tin
cc/bt]
Lt/btl
Lt/bel
ce/brl

gr/zak
Lb/zak
kg/tin
kg/tin

Lb/drm
g/bt}
cc/bel
Lt/drm
kg/zak
Lt/bel
ml/btl

Pri

“Rp.
Rp.

Rp.
Rp.
Rp.

Rp.
Rp.
Rp.
Rp.
Rp.
Rp.

. Rp.

Rp.
Rp.

Rp.
Rp.

Rp.
Rp.

Rp.

Rp.
Rp.
Rp.
Rp.

ce p.Unit ¢

T RO0 -
3.300,-~
4.050;'"
© 29400, -~
139,150, -~

0 500,-~
4.500,+
41.000,~-~
190.000, =~

150, -
300,=~
2,560, -~
23.000, -~
105,000, --

21.500,--
5.000,--
440,000, -
112,500, -
465.000, -~
24.000, -~
110,000, -~
160,000, -~
S 2.300,--
17.500,--
90.500,--
5.550,--
&00,--
4.850, -~

18.300,--
h47.850,--

9,200,--/Lbs
 48.000, -~
42.000,~-
22.750, -~

2.800, --/kg
21.000,--

6.500,--

Catatan: Harga~harga tersebut diatas tidak terlkat dan dapat berubab setlap waktu
tanpa pemberitahuan terlebih dahulu.

SOLE Dtsf&lsUTonlinéanTtR : P, KAPG TRADING €O, 17D,

"Head 0ffice : J1. X.S. Tubun 1iC/30

Telp. :

Telex :

Jakarta, T Jull 1984

- 45 —

540622540885, 540343,
45369 CIGYFC |A

JAKARTA-BARAT
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DAFTAR _HARGA _OBAT2AN UNTUK HEWAN
EX_CIBA - GEIGY

PRODUCT : _ PACKING . PRICE P. UNIT

ACTOPROR : bx 5 oitr . Rp.  11.000,-~/itr
ACEDILST ' "1 x. 100 tablet Rp. " 31.500,~=/tin
BRADOPHERN: : 25 kg/ Drum Rp. 32,500,=~/kg
COSUMIX PLUS 500 gr/tin . Rp. - 25.000,--/tin
_ : ' 50 gr/zak Rp.  2.650,--/zak
£583 : 25 kg/ Brum Rp. 51.575,--/kg
_ _ _ 30 gr/zak Rp. ~ 1.850,-~/zak
ERTILEN C 100 mifbel " Rp.  B.530,--/bt)
ERTILEN €0 : : 100 mi/bel “Ro.  9.840,--/btl
1TO0SAN coT : 4x5 ler Ro.  6.400,~~/1cr
POSAN CCT _ 100 m1/bt)  Rp. 725,--/btd
ILCOCELLINE DRY COW 4 x.10 ol (box) Rp.  9.450,=-/box
§LCOCILLINE P.S. 100- m1/bt 1 Rp. 12.500,--/bt}
LOPATOL i b x 12 Tab/Box Rp, 16.650,~-/box
NEOCHDOL KO WP 1 kg/zak Rp. 16.275,--/kg
20 gr/zak Rp. 425 -~/zak
OSTRILAN 100. m1 /bt : Rp.  6.150,~=/bt)
OPTICORTENGL §. 20 ml/bt] _ Rp.  B.660,--/bt1
OXYTOXIN 1NJEC,SOLUTLON 50 mi/fbd fp.  6.770,--/bri
OXYSENTINA 100 ml/bt} Rp.  8.670,--/bt]
SO0CATYL PASTE 200 gritube ' Rp.  7.875,--/tube
UTOCYL FORTE . 10 pess/box " Rp. 12.,700,~-/box
VERONOL 2,53 INJEC.SOL 10 m1/be] Rp. 18.700,--/btl
VETIBENZAHINE _ 100 ml/bt} Rp.  8.270,--/bt]
VECORTENOL - VIOFORM OLNT. 10 gr/Tube Rp.  5.050,--/tube
VETIDREX 5% IMJEC. SOLUTION 10 m1/btl Rp.  4.460,~-/btt
ViOFORM AEROSAL 0,5% SPRAY 70 gr/bt) Rp.  3.800,--/btl
VESULONG 20% INJEC. SOLUTION 100 m1/bt1 Rp.  4.600,~/bt)
BELORAN 500 ' 5 1t/ Drum Rp.  B8.400,--/1tr

Sz = D T

Catatan : Harga? tersebut diatas tidak mengikat dan dapat berubah setiap waktu
tanpa pemberitahuvan terlebih dahulu.

SOLE DISTRIBUTOR/{MPORTIR : PY. KAPO TRADING COY LTO,
J1. Aipda K.S. Tubun 11¢/30
JAKARTA _
Phone i 5h0622 - 540885 - 540343
Telex : 45369 CIGYFC [A '

Jekarta, 1 Agustus 1984

ﬁ'46_
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The Laboratory of Food Hygiene,
- ~Tokyo Kenbikyo-in- - -
{The Institution authorized by
the Ministry of Health & Welfare of Japan)
- 8-32, Kudan-Minami 4-chome
Chiyoda-ku, TOKYO

102,  JAPAN |
Telephone: 03-265-6606 :
CERTIFICATE No.E-0575-51-55
Applicant: CLEA JAPAN, INC.
Sample: As per attached sheet

Sub ject:: As per attached sheet

As a result of tests carried out on the sample submitted under
the above-mentioned name on. October 19, 1984, we are enclosing here

with as attachment.

o

- Fumic E

) : The Labonfg
Trans., December 19, 1984 Tox
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E-0575-5) _
' Hare I.Haize 2.Hilo 3.Rice Bran | &.Whcat Pollard| 5.50y Bean Heal
: : {Brazil)
Subject
C.Pro x 8.7 8.6 ' 1.9 15.7 47.3
C.Fat % 3.9 2.9 14.2 4.3 0.4
C.Fib x 2.1 2.6 12,7 _ 6.3 4.0
C.Ash % 1.0 1.5 Cuz 3.7 ‘5.8
Hoist x 13.1 _ 14.1 2.4 12.3 12.7
Ca % 0.0t 0.02 - 0.07 ©0.09 0.28
P % 0.19 0.23 1.36 0.71 0.61
AV : . - 148.5 . -
POV meq/kg - - 17.4 - -
Retinol non detect non detect non detect non detect non detect
§-0575-52
Hame 6.Fish tieal | 7.Fish Heal |8.Heat & Bone Heal | 9.Coceuut Head | 10.Daun Putai Ciua
{Pere) {Domestic) {Heal
Sub ject
C.Pro x 62.9 55.6 51.7 19.5 4.7
C.Fat % 12,4 4.4 10.4 11.0 - 7.8
C.Fib % - - - 15.5 8.1
€C_Ash 3 14.0 18.8 31.3 5.6 13.0
Hoist X 8.9 9.4 6.4 1.4 11.8
Ca x 5.16 6.21 ©10.92 0.16 2.70
P x 2.61 3.24 5.22 0.56 0.19
av 15.0 37.6 6.6 - -
POV . bk 0.6 34.9 . -
VB ng¥ 0.01 0.13 0.01 - .
Nacl x S 1.2 1.04 - - -
Retinol 0.08mgX{ 2701U/100g ) non detect nen detect non detect uon detect
E-0575-53 '
o Hame TT11 Sesame Heal| 12.Papsys Leave | 13.Cassava Leave | 14 Deum Potui Cina | 15.Hepier or
Elephant Grass
Sul;ject B T
€.Pro x 41.9 17.8 17.7 4.2 6.7
C.Fat x 1.5 10.0 5.7 4.5 0.7
C.Fib x 7.5 15.3 23.3 13.3 16.3
C.Ash % 13,9 1.2 8.2 7.4 5.5
Hosst x 10.6 12.7 11.5 10.3 53.5
-Ca X 2.01 2.19 1,25 1.79 0.15
P x 1.43 0.27 0.24 0.16 0.08
Retinol . non. datect non detect ’ non detect non detect non detect
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E-0575-54 _ - _
' Hane 16, Mo Fariea 17 Geoon Duan | 18, Groundidit Heal] 19, Sutaria Grass | 20.Fecd for Rabbit
Banduug {LPPH) A{LPPH) {LEP)
Sub ject '
€.Pro % 19.2 241 16:6 a4 1.9
C.Fat x 5.6 0.7 4.8 1.2 5.3
_ C.Fib X 4.0 4.5 13.8 26.4 7.0
C.Ash X 6.7 3.3 12.1 9.2 17.0
Hoist X 11.5 15.1 10.4 43.0 9.4
Antibacterials negative - - . negativé
cs x L 0.13 070 0.2 477
P 0,82 0.39 1.16 - 0.15 .63
AY E 112 - - - 159
oV teq/kg 15 - - - 12
Hould /5 20 - - - 700
Coliform group negative - - - 2400 H?N/lOOg
Retinol - non detect non detect non detect -
E-0575-55
B Hame 21.Lunaput Lepangan| 22.Cocos Residu 23.CBR
Sub ject
C.Pro X 7.4 17.0 21.1
C.Fat x 1.4 8.0 7.6
C.Fib X 26.8 17.4 -
Cohsh x 7.9 4.4 13.7
Hoist Cx 1.7 13.3 7.9
Antibacterials - - negative
Ca X 0.51 0.0 1.88
|3 x Q.19 Q.43 1.17
AY - - 135
POY - wag/kg - - 18
Bould /B - - 0
Coliform group - . - negative
Retinol non detect nron detect -
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E-0819-41

Feed for Project T ]
Home Rabbit.

L. HouseRet 2. Guipes plg - [ Limit of detection Hathod
Crude Protodn X 233 . 1.8 AGKC sicthod
Crude Fat X 5.1 3.7 ADAC method
Crade Fiber X 4.9 : 18.7 ADAC mathod
Crude Ash X 53 81 : ADAC mothod

" Hodsture b 15.2 5.0 ADAC metbod
Calcium X 580 325 Atomlc Absorption Aualysis
Phosphorus veX 720 483 Colorimetric
Retinol non datoat pon detect 0,03 me¥ Absorptiometyy
Hognosium neX 249 228 Atomle Absorption Analysis
Potassium g% 1021 1336 Fleme Plotosetric Anelysis
Sodium ¥ 82 102 Flame Photometric Anslysis
Henganese meX 8.17 7.87 : Atomlc Absorption Analysis
Copper neX 0,87 0. 86 Atomio Absorption Analysis
Zine neX 5,92 4.50 Atomie Absorption Analysis
Iron g% 20.7 47.8 Colorimetric
Cobalt ¥ 0,02 0.02 Atomic Absorption Analysis
Iodine meX non detect non detect 0.5 meX Titracion
Limoleie acid * CLL 25 0.99 Gas Chromatography
E-0619-42 .
Feed for Project
Hame Rebbit !
1. House-Rat 2. Guines pig Limit of detecticu Hethexd
Subject

Vitamin By el .51 0.43 Flusrescence anslysis
Yitanio B X 0.33 0.45 Fluoreseence snalysis
Vitemin Bs meX 0.55 ) 0. 48 Bicassay
Yitamin By, reX z8 1.3 Bicassay
Vitanin C non detect not detect 3 ¥ Absorpticoetry
Yitamin Uy 1/ 100 0 119 High Pérfomance Liguid Chromatopraphy
Vitamin B m2X 55 2.2 Gas Chromatography
Pantothenic acid - mgX 1.20 1.22 Bicassay
Folic acid .2 0. 14 0.13 Bioassay
Niscin X 6.07 6.61 Bioassay
Choline gk 180 110 Biossoay
Biotin Lex 28.4 28.2 Blosssay
Inositol 7539 176 81 Biosssay
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E-0619-43
Feed for Projoct
Hame Rabbit . ' .
1. tousa-Ret 2. Guinea pig Linit of devection flethod
Subject
Fatty acid compoaition : Gas Chromatopraphy

Cis 11X 04X
Ciz 11.3X . 6.8%
Cus 594 9%
Cis 0.1% 0.6%
Cis 16.5 X 17.5 %
Cisua LoX 1.5%
Gz traces Lracen
Curnu 03X 0.2%
Cis 2.8 % 2.1 %
Cisyy 17.7 % 17.2 %
Cieiz 27.6 % 33,0%
Chress 2.8% 4.9%
Croa 0.9% 0.7%
Cio 03X 0.6 %
Caazy 0.6 X 0.7%
Caotaea 0.5% 0.2%
Catriips 22X 0.2%
: 3.7 2.4 X
g::if 0.4'§ 03X
Caa:s 0.5 % 0.3%
Caats 3.6% 30X
Cauny 0.6X% 0.5%
non identification 0.7X 2.6 %

E-061%-44
Feed for froject
Hame Rabbit
1. YHouse-Rat Z- Guinea pig Linit. of detectian Hethed
Sub ject
Anino acid eomposition Amino ecid Automatic Analysis
Arginine .70 X% 110X
Lysine 130X 0.96 %
flistidive 0.62% 0.45%
Phenylalanine Li1Z % 0.87 %
Tyrosine 0.70 % 0.44 %
Lencine 1.80 % : 1.40 %
ise-Leucine 0.97 % 0.75 X
tlierhionioe 0.44 X 0.28 %
Valine 1.25 X 0,95 %
Alapine 1.32% 0.98 %
Glycime 1.16 % 0.87 %
Proline .23 % 0.90 X
Glutamic acid 394 % 270 %
Serine 1.14 X 0.78 X
Threonire 0.82 % 0.69 %
Aspartic acid 217 % 1.60 %
Tryptophan 0.32% 0.25%
Cystine 0.40 X 0.28 %




19

E

e

. MOUT SUOIINNIIED |RUY OU BRI YINW £7 10U puw
€ p2a; syl Ny o3
HeqanH "H sapeuD Ag £861 wbuAdon

X FSUIWITIA PUT S{RIBUN IR]) ‘UiRi0sd (N T8 1SER) 18 UIEjuOS PInoy

JAIEs o uibiew, 8 Aues iy ‘eBEISAT JOU 28 seniRA Sl &PeB) BunrinuLo;
U BOHINY JO BIUBPNIT PUR SJNLENUEW DRa) iSIFSE O) Ooﬁn.:n—..n ueyd sy

| J18VY.L SISATVNY S2d4n1sg33-4 €861

WIBIGLC $53] AARY i $10unipe pinbY J0 S38SN wou) UIesB PRUD Siamag ., "BUISA] %E'G PUB UISIOIS %08 SUIEIUCY [Rew POOIQ paLp ANBUGNUAALCD | CIIGRIEARUN AROUM 3 AZL SASAWILAICE W wiSDig { |
T - 5 PO L0 088 yZ L OIE o wer - §té 0oL OrZ'L w8 TUTTUUUC pauppnpod Adum BRL T T OSL 90 Oy &
- - = v0 BVO.0%Y . T2 Q0¥ Ev o6 — S84 004 SLE'L ¥ CTTUTITTTTIepaup cASum 0Ol L0 040 060 00§00 T
o -— - ~— —. — .05y 90 09 (ogd v -— DrifL S8@ oFs'lL BR CTCCUUUUTUUUoanoy pEd) leaus £ Ve OE0 500§V DT w
e - - Zr 290 L0 cee 0L ozl (osd) e - 095 00L SEE°L BB TUUPIBOUBIS SOUISDIM BAUM C'F 4Z0 090 SO0 S 0TS¢l
L — —  g¥E 650 — 0f6 L% vt logy) o2 - 03¢ ues st 88 TUUTUTTUTUUTUUTLUNNPUOEBNAM §'C €0 060 SO0 59 O Gy
&8 — — al'y or L0 0esft 00 0oL {oue) 52 - s22'L ges 085" BB CTTUUUUUUUURBWwARBIEdUM £ £0 RO 0D $E D9 sl
FL —  —  EVZ. 9E0 — 08 €8 0 logyl 0% - orit oze 00E't Bg ' toc(Dop pas) swous JEAUM 52 €10 F0 §00 5% & 4y
2L = - Zy  ¥E'0 SO0 098 0T COCL (ose) L sis 095 opy 0oL 88  TTUUUUUTTTTTUUUUTURIQNeRUM DL YD 5L BDO UL 0§t
oL - 20 VO S00 0sE - L 05 (012) S0 08S'L 0S¥'L 0SB 008"t 08 "TUTUUTUUUWiAisem 0 IBAUM 'L BO'O B2'O SO0 22 1 o1
59 — - o't BLO D0 08F 02 'y {022 50 0881 QS¥'L OF6 SL¥'S 98 CUTUTUTTUTTUTUTUUpiRUIRAUM £ 280 SED 50D vI 51 sy
— - — _ = — - z0 — SZP'L 000 00F't [+ (U O g0 500 6% Lt gL
— — _ — oo —- L 04 L'} ol [rorAl oog oes 28 U teew eaw tebewue) iz g2 g2 &r DT 06 o
s - - s - - ¥io 008 o - jao74 - jar4 C6  TTUUSINY ypm [BBW JBMONUNG ) 0 &0 5CO QrZ 01 8z
pa - - ze 0 &0 AL 0'g 5 AR S 0T, A8 ovi'L 5L ogr'L 05 {paunuap)(°aios) leaw URRGAOS 08 ZZ'O §9°0 DZ0 ST S0 5w
P oc £0 510 vz 09 o'zd OB S0Z'L 020t . OS¢ 08z’ 05 777U {lveas] jmaw veRados 05 20 090 520 S5 50 -
R - — £0 Si'0 g1 [ok:] o)1 v - 0oLt 08L gL’ 06 7 laedxe) maw weEAQAog 09 0 0% 020 §9 S 2r
— .= = i 800 OO0 082 'L 09 gL 51 - 08t 002 - B2 UTUUUUUUrripaapuu VBBRAGS 04§00 SUD SEC OEE S GE
Sb - - gl ot L0 opE'L L 0% oo gegt . — 005"t sgo't oLt 06 0 (P9n00d Boum) SURBRADS O'F 20 850 §2'0 $§ 5L 0yC
o - - - - — e 5¢ [ g3 0L0 —_ ope’y ol ] orP'L 16 Ut esw ueinB wogbiog Of S0 ¢ 00 ST £ OEr
- == — — T~ 08, &T 08 (ow 1 - 088 005 vl gttt pajueinBweybies $40 TO 90 S0 OB OF 0z
oy e gL BED S0 0P 9L OSL 0§ 006 556 ovt'L 08z 009"t PETTTTTTTITUTTTRAUR W WG 08 ¢l 00L §Z'L €0 oL o
- = - — - = oE — —- - 08t - 09 aov 08¢ 05 CrUtTTTUttteoertpaurdwiuys 0BT 671 O§TL 00: OBL O 3
— e L= L8 - o~ 08 2L 52 08 05t - 000’ oBL ore'l 6 T RAW AWESAR STUL §°D §TL 002 18 0§ wp
- - - o's 40 L0 ogyt D2 ogL o0l 1 - 74 ors oze'tL 8 CUIUAMOS ROW paas semOLIRS §7L ZEC 521 4D 1§ oy 2
- - - —  ZZ0 80 cOoL Ol osL O 00 - or5 09% 808 L6 TUIUBAICS ‘AW DOGS JAMOIITS 09 R1'C Q50 $20 Q1 DL g2
¥ — — 0T 80°C-€00 08y 2t Ov . {ocu)  vo - STl 18 OFZ'L g ctrrrrvrrescecc (uBeddd ey G BOD $Z0 KO0 OB 4L €4
iy - - oz — 820.009 06 092 (osEll eo — LIy 0SB 055 5 crrrrooecsboused sy o8 €00 20 00 O Sl bzl
2 - - oer &4 B0 G5 00L 5B (05Z4) UL - 0s6 0L oY’y 16 TrUUTttettrerriuRIQanly 621 200 9 800 06 OfL S
e ze 0% O¥0 S0t €7 £, ZL 8L op0r 08e 00s 221 g5 (moueDl('aos) Bow paasedey 08 SF0 1t §0 €l 4y g

r A — = pe £2'0 v00 ozLT 0 59 cie 08 006'L DEE'L 008 DEE'y vE U TURew vnpoudAg Amnog oL L Lt Z2E £ BT g5

£ = = G2 L0 LD 005 9T € 06 1z - 0o0'L ose oLy 26  ['Mos)suny pue jzawanuesg gy 200 080 10 9'5L 0L §»

£ - - Pz L0 L0008 L2 e 062 1’2 —_ 0011 ose SiEL 26 {dxe) sy pue BRW INVERY §'5 810 S§°0 SL0 QEL O oy
- - - -— = . 5p1 50 gt o) 220 - 0748 00t 506 26 UUUUUUUUUopnposdAQ W it 09 L0000 0Z0 S29 ORI o gt
_— = - - - — 58 - L 5e) 050 - orl oo S6E €6 TUUUUUrTrTrUertrtSuAgR0 §'9 £0°0 040 800 $%C SO0 2

g8 —_— - S0 - 8L 00 006 62 &5 {re) 40 0ELL QSFL O 0§L'1L O6§'L T 1 7 SIe0MfIEC “Peij0s PRS) TSIBQ §'Z  £1°0 0 200 O $6 091

08 —_ - &0 S0 S0°0 cOr 1L &6 {89 080 628t 01T o0B 0811 L6 Tttt (isnop oydedl SIRG O V00 0C0 800 02 S 08
g - - 60 Si0 SO0 02y VL 'S {9 §C  biv'r OELL 0B 52t Eg  CTUTTTUTIUUttertttUtUsie &0 4400 £ETD 800 0L 0P 64
€ Hand - —_— — £0 0588 ¥0 oLl 5L es _ 0&3 +1¥ 000"t G2 TUUttUUUe pUBD TROSSEIOW S #00 BOD B0 40 00 3
z —_ d - - - ¢ - o4 ogl 00t - 49 [+1¥2 080'L AL TTUTTIUTIrtleaq tSAsSRoNw 06 L0000 200 QU p'o QO g

sy - - 4 Ko BOC 0OC g% 05 (ogl) SO 085 05T OOLL OS5 & razTIRW oUW 8L BOO  £2'0 200 L2 52T 6
£0 —_— - L0 20 200 006 €0 . 2T 08 €T - oL6. [v:72 ooe's 6 CTUIREW B 062 8 €T vL 67 1L %
£0 -— bl FA] Z0 Zo0 v 20 g2 ogt Lt 0ZE'L 008 09/ 000" P6  *TTTUTUUEeW aueq Pue JBAW LZE bV Ur o' g2, 00 0§
- —- - - - = 08 T0 12 o8y €0 — ove 059 [v:72 PECUTTUUUUUIEBW BUOQDUE IBAN O'BC 'S LS 000 L2 ¥R Sp
&1 —_— - - 80 = o4 BE Ty AN B — 049  ors o0t 26 CtttUtttrcpewp .u.:oﬁun_ﬁz. §e 20D 00 L0 0% 2 52
9z - - sz g0 g1'0 568 2% ¥9 002 0L 01Z'L Ovs oSk Sri'L 16ttt (weaos) Baw PRESUN 09 (20 8D w0 §6 . §0  oT
8 = = T £ S0 ME €2 0B 06 & — 069 13- 0521 L6 1Tt egjedxa) jead pees 20 8¢ »y0 08 0r z¢
—_ e~ —~ 800 P00 00Z #1  0F U oo 90 095t 085t OEO'L Oup By rrrTerrttetetretusDd ey gL LI s o B S S -2 A
- g 90 0§ £1°0 0T OB SC v'e {00z} &0 - et 08§ gz5'L L6 Uttt rlmoned)} pad) AMWOH OF ZL0 050 SO 0'S 09 o1
- - = e L0 900 DOSTL 52 09t 054 009 e oos iy 0tL 05 UUTTUUpUon) SaQnOS uSid 5% 650 L 650 20 ¢ 5% s

4 - - 2 — €00 0oL L0 0f o0e GOy 025t QEE'L §28 ocz'L 16 TTTTUUUANUM IBIW USIY 022 §°C 0S¢ 02 O Or og
- i - -— = 0 O - fal 008 o'E - 0081 006 80’1 £8 CTUComunglRew Usig 052 0y or L4 0L 04 5
- - e —  £00 80C 0O¥'i VO SE 98 z e8r't g3g SLL'y % TTUSH RS RMU USIE OS2 O vE w0 L. o8 e
I - - Z V0600 oOE'L B0 2 ose |54 Q0E'L  OP6 00" €6 U wepeyUaw 1R Y BT &z % 0 w5 19
g - - ¢e &S0 800 QOFL EC 0% ooy Oy Ori'L OBE'L 0S8 $92°4 gs oo BumiayiTew usly 0L &L $L 02 L vE 2y

- - - Pl 0L B0'C COL'L £0 ¥ §2r €% DSEL OB#'L Q9B 008'L 26 CUUUUorochaoyove tEAWUSIY $'9L #2 ¥2 8T 0L OO0 SEY
- = = o'z L'0 zoo o0y SO 5E 9L gC 528 §8Lt 0L 585 g6 - (Luned paziosphy) SssUIRRd B'C G20 520 020 &L S 5
- - ¢'rt L00 €0 085 S0 99 a'g Lo - 05L'L SLE'L 0881 L6 Tt onpoid Arawed paug oy e RZD 900 SL 5L 58
sz g0 oL &5 $'0 S0 00T t'E 0B 025 9L  Surt O0SE'L 020t 008 §6 UU{wodlsanos LR SIBINSIQ TL O PL ¥L BEO 0 06 g2
e S T e ¥G €0 0¥y S OS jrast VP SEEY OOVL 0BB 0B 36 rlwod) os yum B Up TSI $v 50 60 wID 8'8 08 sf

zz - - - ¥0 0 00 60 &F 0L 5 —_ 00§ oog ocs 26 U c{wod) by sumsb up S 12 SE0 §TD $0D OEL O iz

oy - - g1 i2'0 §20 oLt ST 2t oL =3 - Re?1 08s ocL'L 06 ' ('AS) |EBWw pRRsuCuDD 5§ 2E0 S6'D 10 OEL S0 iv

o] - - e vl S0 0L £E SE 0t 5 — 008 089 gr2'L 16 7' lanadxad) (2aw pEASUONDD §'9 E'0 C6Q 510 Ol LT tp

ar b - i SO PE0 e £2 S’y 00E Q02 — orlL's Q5L o5l W6t (mos) (eew pResuonol '8 G250 R0 o
- - oy ~ SI'C DL .EL g3 f{oor) 22 0 6vs 04 - 0Z6 2% CUPUOD 'SBANdEMNG WIS WIOD 8L 5L @1 §0C 00 00 t©2

i 2L o2 g2 L' 800 Q54 M0 9L {owzEl L0 0181 0L 0yt 009t 06 TUUT %09 eew unnib won gy 20 60 200 §E g2 09

4 03, 01§t V08000 00z S0 S (00T 040 Oyt 00D SEB g2v'L 6 Uy EswuAnb el S B0 PO 10 0 07 e

9. 01 .0 B'9 - B0C 80°0.089 60 S¢ (008 0% s.0'% 594 015 ozl 05 e pamuamBwed €L L0 SLC OC0 08 2 2z
68 ~—. &0 L2 600, Lo Qo BE 02 {oBM) L - 022 rasy 0sg'L g5 om) eaw wiab wen or L0 050 0BT 021 O gor
— — - i - o -~ = i {s9) §'0 — -0¥Z - orl 05 trrtrrtrorrtrettrEQOO WD L 100 #0110 §2E #O £
* 95 #0 ¢ B0C 200,081 0 FAS TR -4 B 1 ) - 06Tt 008 00E°L g8 U Urimond) jERw QO Y W00 ST 400 0ZQ 00 ZE 0C ¢y

L PR 2 B0 00 ot S L (o8 S0 — DEEL OELL 095t 06 ctertrerttaushiubiytwed B 00 020 200 L€ OF 1oL

Ld L X} 12 U0 EpoQ pgz St L {0'8) 050 0181 0es’L [r. e} 00s' L 88 UUUUUTTTUUUTCTU (MORA) WD §TL @00 SZ0 (100 62 8t S'e
- = = o2 §0 — opgr % 4 oLt ¥l - 089 o008 ozs'L 26 000 (eudod) ow poINUORRD §'9 BLC S5 OC0 O'CL 09 12
g8 - oy - = =~ Qr§ — 09 o8z CF - - - - 06 - (Auop) ssesBepnuwaog misB0D 08 GLC 20 50 082 §C i
- - = - — = 0S¢ 90 &% 08 00t —_ 009 0Z¥ 001'L g8 topaupdind sy £9- £0°0 010 007 STL OrC g
- = - 0L 4§10 8¢ 0S8 £l CEL 9T ogr - 0S2'L 08L o8L'l 6 TUUUUUUUUTUUUUOBUD WRUMAUNE 96 B0 B0 O v 0% zp
_—— = 'l - - 00z 5§ ss  (og) ge  oee't  sEi't ozZ8 00e'L - TTTTTIrrTeMERUMNInG LT V0 080 200 0w $'2 i\

$0 - - LB 05 PRG0S OSy 008 00O 051 SeTL 026, oL% 0ov'L g6 TrTrseeA D SIMAIE €8 PL 0L 010 0C 0 gp

¢l = = e VO ED0 0S8 £0 €T {008 90 00FL 0L 000'L OPG't €6 Ul Lsulmibpaupsiemaig 99 SU0 90§20 ST 8 2
- - = ' Ge 0 v00 Oye 20 S0 o'yl 890 SerL 05271 oLe'L 050'% L& "7 .paNp use) IEBW BOGIg S 220 IS0 B20 0L O S5
- - - - - - 0% - L0 e €0 556 oot 002 000"t 2§ CUUUUUcUsasseiow p AinG laeg 0 200 SO0 S0 5L 90 6
- - - el - == Qi ZTO 20 0L ceo - 082 oo oz0't W Tttt tpaup tdind 1298 9 €00 OU'C 030 0°BL 0 g
- = = CI'D. 650 SO0 %09 @Z &0 oLt 50 - 050t oSy ovs't 08 tUtrttor{ing Aatuisueag 09 €U0 R0 D10 S O 22

1’9 - - €1 CUQ w00 05y ¥0  Cc {owel 080 080t 0BT OBL SEE'L B8 Ut seep oyiRd) hepeg §7 0 110 CCO $0C 59 &1 5

0L — o 8L ¥1'0. 800 005 £2 22z (vl 020 SLE'L orl'l g 0ze'L BE TUUtrreetetoettthamg gz ZI0 5C0 90D 6% 84 5
e - - — Mt = 0o 08 o — o5z 00z 028 68 't [edAusyme) mew EiBNY 06 SL0 020 02\ OFCC St L.
[ -V 22 82 L0 LD 005 £ o8 osl EBP 015 oge o124 08s €68 'UU{paespAuep) BAW BNYY SR V0 220 2t 0UZ 0T S
05 58 . ¥§ 0 SE0- S0 O0RS & SE Q002 S§ Ovg oz 00t oS0t £8 ot {pammipAusp) RAW BIRlY 06 BL0 £20 MI 062 0T (.
ve 824 2L 9% L S0 0EL L B¥L 012 0L S8L o¥é s8¢ 0011 €6 77Ut (Ayep) reaw ERi BRIy 0L ZZ'C 20 Srt O42 §€ o2

wagd phyd  aus | eurxop uileun CaUML ISR UREIN UARL CQyRD  QURD  CaeD  Abaaus e 44M150335 %o WQE BIOL w e e

-QP0T QYL -QIBD eBukd 01 -OyS ~BIWL  2MUBW) o Abiaus  ABsauas  ABssue  eiqez  Johep YSY s|iBAY Wi 49014 B4 i

zudry  -upx - ey ajgez)  ¥ceLy AL -cCRlB Ag %y 18D Qig

-OGRIBN -OUBIBN  -OnPDId  UIMG [EaPl-N 5LV
TN 94 swesbiy anig Aninog

£861 'p1 AsTrIQRd 'S44MLSTITS — 0f






H OH 20—

THE DETERMINATION OF MIMOSINE AND 34-DIRYDROXYPYRIDINE
IN BIOLOGICAL MATERIAL

By M. P. tliGarty,* R. D, Court,* and Peaay M. Tuorne}

[M.rmus_crr'm received March 13, 1963)

Sunnmary

A simple, specille method is deseribed for the delermination ol mimosine and
3. 4-dihydroxypyridine {DHP) in cxiracis of Icaves and sceds of Lencacna glanca
Benth. and in urine. '

Plant naaderial is extracted with cold 0-1n hydrochleric acid, and interfering
substances are removed by chromatography on a cation-cxchange resin. ~ Organic
cations are displaced from the resin with 28 ammonium hydroxide and the concen-
traied eleate chromatographed in one divection with the use of mesityl oxide « formic
acid : witer (41 : 7: 6 by voluine). The spots of mimosine and DHP, rovealed with
a ferric chloride spray, are cut out and the colour {ully developed and measured.
Urines are analysed in the sume way except for a preliminary hydrolysis of the
canjugated DHP. The metliod is satisfictory Jor estimating amounts of mimosine and
DItP in the range 10-160 pg applicd to the paper. Recoveries of theso subslances
added lo various extracts and to urine have varicd belween 98-102 %,

Appreciable destruection of mimosing, with the formudion of some DHP,
occurred when fresh L. glanee Teaves were dried even under mild conditions, In
fresh material no loss of mimosine occurred when it was placed immedialely in
- in hydrochlorie acid.

The rendy hydrolysis ol mimosing {o DHP by boiling 0+ §n hydrechioric acid
has been demonstrated for the first time.

I. INTRODUCTION

Mimesine,f F{N-(3-hydroxypyridone-4))-e-aminopropionic acid, occurs in
the shools and steims of Mintesa pudica L. and in large amounts in the leaves, stemns,
and seeds of Lewcaena glauca Benth,, a tropical shrub legume, Wibaut (1953) and
Klingsberg (1960} have reviewed the detailed cliemical investigations, which showed
that the compounds isolated from M. pudica and L. glauca were identical (Klcipool
and Wibaut 1950). The correet structural formula was determined from degradation
studies and conlirmed by synthesis (Wibaut 1946; Adams and Johnson 1949),

Owen {1958) has summarized the extensive literature on the depilatory and
other toxic effects caused by leeding L. glauca, or its active principle mimosine, to
rats, mice, pigs, horses, and ruminants. The depitatory effects of mimosine have
recently been studied in greater detail.  Crounse, Maxwell, and Blank (1962) have
shown that mimosine, an analogue of tyrosine, caused inhibition of growlh ol anagen
(growing) hairs in mice, and suggest that mimosine may interfere with tyrosine

* Division of Tropical Pastures, CSIRO, Cunningham Laboratory, St. Lucia, QId.

1 Division of Tropical Pastures, CSIRQ, Cunningham Laboratory, St. Lucia, Qld.; preseat
address: Department of Agriculiure, Stock and Fisherics, Porf Moreshy, Terrilory of Papua and
New Guinea. i

1 The Chemical Abstracts nomenclature for mimosine s 3-hydroxy-4-oxo-1{41)-pyridine-
tlanine, but beciuse of widespread usage the older nomenclature is used hcre.

Aust, J. Agrie, Res., 1964, 18, 168-79
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metabolism. Hegarly, Schinckel, and Court (1964) have shown that administration
of mimosine to sheep caused inhibition of mitotic activity in the wool [ollicle buib,
resulting in shedding of the Necee. These workers have also shiown that mimosine
is readily detoxicaled in the rumen of sheep to 3,4-dihydroxypytidine (DHP), which
is subscquently excreted in the urine, partly in conjugated form,

A sensitive and specific method for the estimation of mimosine and DHP in
biolopical extrapts was nceded lor investigations into the metabolism of these com-
pounds in ptants and animads, Existing methods for the determination of mimaosine
(Yoshida 1944; Malsumoto and Sherman 1951) are based on the extraction of
mimesine from plant material with boifing 0+ In hydrochloric acid, clarification of
the exteact, and colorimetric cstimation of mimaosine as its purple ferric chloride
complex at 535 mye. Under these conditions of extraction sonic mimosine is hydrolysed
to DHP, which has a ferric complex of similar colour, Thus the Matsumoto and
Sherman method, while sensitive, lacks specificity. Paper chromatographic studies
showed that even mild condilions of drying fresh L. glawca leaves caused destruction
of mimosine and production of some DHP. DHP had not been reported previously
in extracts of L. glawca, ' _

Carafigal and Catindig (1955) and Hegarty (1957) examined the {ree amino
acids of L. glawca by usc of two-directional chromatography. The lormer authors
suggested that mimosine could be estimated as its ferric complex on paper chromato-
grams, but gave no details of technique or results, '

This paper describes methods for the quantitative extraction of mimosine and
DHP from leaves and secds of L. glanca and from urines. Specific chromatographic
technigues are deseribed for the analysis of these extracts. The method requires only
simple apparatus and hus been used for the analysis of Jarge numbers of samples,

11, EXPERIMENTAL

(@) Maiterials
Hydrochloric acid: 0-1wn, 0+2, 6N, 10N,
Cation-exchange resin; Dowex 50-X4 (100-200 wet mesh) (Ht {orm), from
. DBio-Rad Laboratories, Richmond, California, U.S.A.
Ethanol; 80%, '

Paper; Whatman Mo, 1 filler paper sheets (“for chromato-
graphy™), 55 by 40 cmn, were used for all experiments.

The paper was not pretreated in any way.

Selvent mixture: Moesityl oxide : formic acid : water (41 : 7 : 6 by volume)
was used at 10+ 1°C. These formed a single phasc
mixture stable down to 0°C. Commercial grade mesityl
oxide was distilled under an efficient [fractionating
column (75 cm of glass helices) and the fraction boiling
at 127-128°C was collected and stored at —20°C,
Bistillation of the solvent without {ractionation gave

a solvent mixture in which mimosine and DHP sireaked
badly, Formic acid (A.R. 98%) was uscd,
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Ferric chloride: 0-05% in 0-02n hiydrochloric acid.

Mimosine: Crude mimosine was isolated from seeds of L. glauca
by the method of Bickel and Wibaut (1946) and pusified
as described by Yoshida (1944). 1t was finaily recry-
stallized scveral times from hot water,

DHP: Chromatographically pure DHP was prepared by
vacuum pyrolysis of mimosine (Adams, Jones, and
Johnson 1947) but & more convenient method with use
of boiling 0- 1w hydrochloric acid is deseribed later in
this paper.

{1y Methods

(i) Extraction of Mimosine and DHP and Separation front Interfering Substances

(1) Procedures for Plant Material.—Small samples (1-5 p) of fresh Ieal material
are preserved by plucing immediately in sufficient 0-2n hydrochloric acid (HC) to
give a linal concentration of approximately 0-In after making allowance for the
moisture content of the sumple. The leaves are later ground in a glass pestle and
mortar, and the insoluble material is filtered or centrifuged off, and washed with
0+ IN HCL until the washings give a negative test with lerric chloride, The washings
and extracts are combined and made up to s known volume with distilied water. A
volume of 50-100 milf2 g Tresh weight is convenient. Larger quantitics of Jeaves are
similarly preserved in 0+ In HCI, extracted in a macerator, filtered, washed, and made
up to volume.

Dry leal material and seed are ground in a micro-hammer mili to pass a [0 mm
sieve and stored in screw-capped bottles for analysis. Leal malerial (-5 g) and seed
(0+2-0-5 g) are thoroughly ground with 0-1n HCI (20-30 ml) in a glass pestle and
mortar and allowed to stand overnight, The contents of the mortar are transferred
to a 50 ml centrifuge tube with 0+ In HCI (5 ml) and centrifuged, The residue is washed
with 0-IN acid (5 ml) and receatriftiged. The residue j5 transferred with 20-30 ml
of 0+ In HCl Lo a 50 ml canical flask which is stoppercd and shaken for 5 hr on a
mechanical shaker. The suspension is centrifuged and the residue washed with
2x5mbof0-IN FICL Al extracls and washings are combined and made up to 200 mi
with distilled water——which should make the solution about 0-05N with respect to
hydrochioric acid,

(2) lon-exchange Resin Clhromatography—The plant extract (2040 ml con-
taining 6-8 mg of mimosine) is purificd on a column (80 by 7 mm} of Dowex 50-X4
cation-cxchange resin (H* fonn), The extract is allowed to pass through the column
under gravity and the column is then washed with distilled water (18 ml), Ethanol
(80%, 18 ml} is then put through the column to desorb polyphenolic substances
(Thompson, Morris, and Gering 1959). The cthano! is eluted with distilled water
(L5 ml). Air pressure (3 in. of mercury) applied to the top of the column has been
used to speed up the ethanol and water washes. Organic cations arce displaced from
the columi with 28 ammonium hydroxide (NHqOH) (15 ml), the efMluent being
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collected in a tapered 15 mi tube which has been accurately calibrated in the region
of 1:5inl. Collcction of cluate is commenced when the aminonia front is within
{ ent of the boltom of the resin bed, The cluate is concentraled in the tube at 40°C
undey reduced pressure to a voiume of upprbxim_alcly I ml. One drop of 208 NH4GH
is added and the ube carcfully tilted and rotated to dissolve material on the walls,
The solution is finatly made up to the ealibration mark, transferred to a smail stoppered
sample tube, and stored ut 5°C for analysis.

(3) Procedures for Urines.—Urines are stored :u »—-20"C Samples Tor .umlysm
are allowed to come to room temperature, thoroughly mixed, and centrifuged  In
the analysis for mimosing and frec DHP an aliquot {5 ml) of the supcrnulant in a
centriluge tube is acidilied to pll 3 with 2n HC}, and an cqual volume of absolute
cthanol is added. The mixture is kept at 5°C overnight and then centrifuged. The -
supernatant is removed and the residue washed with 2x2 ml of 50%, cthanol. The
combincd supernatant and washings are conceritrated to less than half their original
volume at 40°C under reduced pressure.  Urine concentrates are diluted to three

imes their volume and absorbed on columas (130 by 7 muim) of Dowex 50-X4. The
columns are washed with waler and 80% cthanol, and cations are displaced with
ammonium hydroxide as described in subsection (2) above.

"Fotal DHP in wrines is estimated alter acid hydrolysis. Suspended material is
removed, and the urine (2 ml) is made 6N with respect to hydrochioric acid and is
liydrolysed in a sealed tube at 110°C for 4 hr, The sampleis then ccntnl‘ug,cd and the
precipitate washed with 2 1 ml of 68 HCL Supernatant and washings arc combined
and concentrated to dryness in vacuo ut room temperature, Waler (3 ml) is added and
the solulion treated with absolute cthanol as described for mimosine and frec DHP
analyscs,

(i) Paper Clromatography and Quantitative Lstimation

Aliquots (10-50 pl) of the prepared samples are applied in duplicate on sheets
of Whatan No, 1 paper together with aliquots (10-80 ul) of standard solulions of
mimosine_ (1-98 mpfmi) and DHP (111 mg/ml).  Papers are placed in tanks for
descending chromalogriphy, and allowed to equilibrate with the solvent mixture al
10+ 1°C for § hr. The sheels are developed with the solvent mixture (30 ml per sheet)
at 10°C for approximately 15 lir. They are withdrawn lrom the tanks and dried in a
fuwme hood at room temperature.

The paper is lightly sprayed with ferric chiloride reagent to reveal the ferric-
positive substances.  Tracings of typical chromatograms are shown in Figure 1.
Mimosine and DHP, which appear as orange-red spots, are cut out in § in. squares
and placed in 3 by | in. Hat-boltomed sample tubes. Blank areas of similar dimen-
sions and positions on the paper arc treated in the same way. Ferric chioride reagent
(5 ml) is added to each tube, completely covering the picces of filter paper, and the
tubes nre stored in the dark for 15 min, and are gently agitated twice during this
period, The absorbance of the purple solution is read against a distilled water blunk
at 535 mp in a 2 cm cuvelte, alter ajlfowing 30 sec for detached paper fibres to settle.

_58_
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“(c) Tests of Methods
(i) Recoveries s
The methods have been tested on fresh leaves of L. glauca, on leaves dried at’
different temperatures, on sceds, and on sheep urines containing mimosine and DHP

o

L Vet

Fig. 1.—Typical chromalogramis of extracts of L. glawca and sheep urine,

Moesity] oxide : forinic acid : water (41 : 7: 6 by vol.} was used as the solvent.

Colour was deveioped with ferrie ehloride solution, J, standards; 2, wino’

from sheep led on mimosine via the rumen; 3, wrine from sheep fed on

mimosine intravenously; 4, L. glenca dried at 60°C; 3, [fesh L, glauca,

Alis mimesine; Bis DHP; C, D, and E are vnidentificd compounds, Hatching
indicates approximately the intensity of the coloured spots.

(Table 1). Recoveries of mimosine added to extracts of the samples ni_eﬁtiom_:d above
have been within the range 98-102%. The recoveries of DHP added to various plant’
extracts and urines have also been satisfactory (Table 1).
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‘TanLy 1
ESTIMATIONS AND RECOVEIIES of MIMOSiNg AND DHP

Mimaosine {mg)
Sample Rcc:)vcry
Added Foundd )
Fresh L. glanca [eaf cxtract:
5 mi 8:35+0-07*
2 ml {3+34 mg mimosine) 4 7-32:40-10% 10042
L. glatica leal ajr-dricd: B
0-5g 32-7040-57
0-5g 20 5308 +0-42¢* 102£1*
L. glauca les!l dried at 45°C:
0:5g 29-05:+0-261
L. glauca leaf dried at 60°C:
0-5¢g 21-744+0-13°
95g 20 4130+ 0-18* 9F 4 1%
L. glauca sced ground:
055 42-7+0-75¢
0:028 g (2+46 mg mimosing) 4 6-444:0:10% 9+
Fresh white clover Jeaf extract:
5 ml 4 3-894+0-04 9741
Shecp urine:
5mi 5:740-09*
5mik 10 15-74£0-15¢ 1004 2%
" Shicep urine:
3ml 0:07+£0-01*
Sml- 2. 2:104 006 1024 3%
DHP (mg)
Added Found
Sheep urine:
Smi : 01294 0-01*
Sml 1:387 1-52540-03* 101+ 2%
L, glanca Ical dried at 60°C;
-5g 3:5910-05*
0:5g 2 5:54:10-08* 1004+ 2+

* Standard deviation of determinntions on three separale aliquots of plant extract or urine
sample.
1 Standard deviation of determinations on three separate samiples.

(i) Specificity of Chromatographic Technigues

Since there are no other publishcd methods specific for the estimation of
mimasine and DHP jn biological extracts we have checked the specificity af our
chromatographic technigues in the following ways.
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Various purilicd extracts were chromatogtaphed in two dircctions in phenol :
witer and butano!: acetic. acid 5 witer (Smith 1960) and in one¢ direction in the
proposcd solvent mixture, No additional lerric-positive spols were detecled on the
two-dircciionnl chromatograms, Other solvent systems were investigated, Phenot
walter, butanol : ammonia : water, and [utidine : water (Smith 1960) were unsuitable
because of poor separations, cxcessive streaking, or high paper blank., Butanol :
‘acelic acid : water (120130 : 50 by volume) at room temperature {Smith 1960) gave
separations qualitatively similar to those obtained wilh the mesityl oxide solvent
mixture. Qu.mt:l.uwc mcasurcuwuts of mimosine in various extracts were carricd
out in the two solvent mixtures. :

There was good agreement in the mimosine content of extracts of dricd leaf in
the two solvents. However, in fresh leal extracts the butano! solvent gave higher
mimosing values (6+16 mg/2 ml) than the proposed solvent. (5367 mgf2 ml), This -
suggesied that either the scparation of mimosine from othier ferric-reactive substances
was inferiot in the butanol solvent or that losses of mimosine occurred in the proposed
selvent. The guantitative recoveries obtained in the mesityl oxide solvent and variable
recoverics in (he butanol solvent showed that only the former was suitable for
quantitative analysis,

(iii) Completeness of Extraction

Samples of dricd leal and seed (0-5 g) were extmclcd as previously described,
but the extracts from the two slages were kept separate,  The residue was shaken
with 0+ 1ae HCE (20 m) for a further 12 hr. All three extracts were then analysed. The
three extractions removed 962, 3-7, aud 0-1% respectively of the total extractable
mimosine of dried leal. Similar results were obtained for sced and for DHP in dried
fcal. The third extraction was therelore considercd unnecessary.

(iv) Stability of Colour

The development and stability of the final colour were found to depend on thc
pH of the ferric chloride solution, in agreement with the yesults of Matsumoto and
Sherman (1951). Below pH 1-5, colour development was low; above pH 2-8 the
typical purple colout was not produced.- The ratio of ferric chloride to mimaosine or
DHP was lound not to be critical. Standurd solutions of mimosine and DHI? developed
with ferric chloride soluimns containing 0:25 to 0-75 g per litre gave tiie same
absorbance.

Light was found to cause rapid fading of the purple ferric chloride complex in
the test-tube, a fact not previously reported. The absorbance of solutions decreased
by up to 50% on standing in diffused daylight for 30 min, but no change in absorbance
oceurred in solutions kept in the dark for 4 days, The colour developed on the lightly
sprayed paper was stable. No decrease in absorbance of the cluted colour was observed
in chiromatograms which had been kept in dilfused daylight Tor 5 hir after spraying.
Sprayed chromatograms kept for 7 days in the dark also showed no loss of colour,

(v) Losses during Storage of Samples

Aualyses were usually completed within 3 wecks of collection .ol the sample.
Under these conditions mimosine and DHP added at the initial extraction were

gﬁl e
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recovered quantilatively (Table 1). The Following observations were made on
changes during storage in the mimosine content of the ongnml nmples, cxtragts,
and final solutions. - o

The mimosinc content of a 0+ IN HCI extract of frcsh lcuf m.ilc:ial dcbrc.iécd
from 87 to 8-1% on storage at 4°C for 6 months. :The mimosine content of the
dried samples also deerensed on storage at room tcmpcmlurc in dark, scrcw-cappcd
bottles. Leal material dried at 60°C decreascd from 5-0 to 4-6%, mimosine over
6 months and to 4:2%; aller a [urther 16 months. - No changes in mimosine content
oceurred in urines stored at =-20°C Tor 12 months, but a slight increase in Tree DHP
was noliced, presumably due to slow hydrolysis of the conjugated form(s). The
greadest losses on storage have been observed in the final sélutions for paper chiroma-
tography. Losses of mimosiue of up to 25% in 9 months’ storage at 4°C have been
observed in the final solutions from urines, while similar solutions from plant
maleriai have shown a foss of 40% in 5 months.

(vi) Stability of Mimosine in Plant Material

Matsumoto, Smith, and Sherman (1951) showed that considerable decomposi-
tion of mimosine occurred when fresh leaves of L. glauca were subjecied to conditions
of moist heat, "These authors were attempting to produce maximum decomposition
of mimosinc so that the material could be uscd as a pouitry ration. One object of the
present study was to devise conditions for the drying and preserving of plant materjals

* such that decomposition of mimosine would be minimized.

A large quantity (1500 g) of fresh L. glauea leaves (including petioles) was
collected, The colicction was limited to the unopened feaf and the fully opencd two
top leaves of the plant. These were cut in two aud the whole thoroughly niixed
before subsampling.  Four subsamples, each 250 g, were treated as follows, One
(sample 1, Table 2) was placed immediately in sullicient 0:28 HCI to give a final
concentration of 0-IN. Samples 2, 3, and 4 were dried at room temperature in 2
current of air, in a forced draught at 45°C for 10 hr, and at 60°C for 3 br respectively.
‘The samples were then unalysed, The results, cxpressed on an oven-dry basis, are
shown in Table 2. '

The substance of high R value on chromatagrams of extracls of samples in
Table 2 (see Fig.-1) was shown to be identical wilh DHP by cutting out the spot,
cluting the compound, and co-chromatographing it with authentic DHP, The
chromatography was carried out in two directions with four dilferent solvent mixtures,

(ef) Conversion of Mimosine to DHP by Boiling O+ IN Hydrochloric Acid

Previous investipators (Yoshida 1944; Matsumoto and Sherman 1951) extracied
mimosine from plant material by beiling with 0- I BCl lor 1-2 ke,  Adans es al.
(1945) showed that mimosine was unaffected by long refluxing with constant boiling.
liydrobromic or hydriodic acids. Bickel and Wibaut (1946) recovered one of the
nitrogen aloms of mimosine as ammonia, but only after 28 days at 170°C in 38%
hiydrochloric acid. Mowever when mimosine was refluxed with 0-1n HCl for short
periods (I-3 lir} and the reaction mixture analysed by the paper chromatographic
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‘method, a new substance c]uonﬁlogmphicatly identical with DHP was detccted.
This substance wis isolated and identif cd in tho following experiment..

Miniosine (2 8 ) wais rcﬂuxed with 0+ In HC {200 ml) for 3 hr and the soluuon
concentrated to dryness i a rotary evaporator, The crystalline residue was dissolved
in water and placed on a column (15 by 2 om) of Dowex 50-X4 (H*. form) (100-260
mesh), and the columnp was washed with water (300 mi), after which 0+ INHCI (900-mt)
was used to elite the DHP, leaving unhydrolysed mimosine on the column. Theacid
cluate was concenteated 1o dryness Lo give a-yellow crystailive hydrochlotide (18 )
which was convcrlc(l 10 the free base (1:3 g) by the method of Hirs, Moore, and
Stein (1954). * This was purified by recrystallization from absolutc ethanol, high
vacuum sublimation, and finally by recrystallization from cthano[ The product was
obtained- as white needle-like crystals m.p. 243-244°C (after sintering at 235°C),
undepressed on admiixture with an austhentic sumple of DHP of the same melling
point, {Found: C, 53-9; H,4+6; N, 12-6%. Calc. for C;Hs0:N: C, 54:0; H, 4+5;
N, 12-6%.) ‘The infrared spectrum® was identical with that of an authentic sample
of 3,4-diliydroxypyridine.

TaDLs 2
EFFECT OF DIFFERENT TREATMENTS ON THE MIMOSINE AND DIHP CONTENT OF FRISH L. GLAUCA LEAF
Results expressed on oven-dry basis

7 : ' Mimosine DHP
Sample Treatment
e | ¢ (% $2)
H Fresh Jeal in 0+ In hydrochloric acid 87 Tr.®
2 Air-dricd at foom tewmpersture G4 Tr.
3 Dried at 45°C for 10 hr ip forced dravght G-3 0-2
4 Dried at 60°C for 3 hr in forced draught 50 07

* Tr., trace.

The hydrolysis of mimosine by boiling dilute acid was further investigated by
reflluxing mimosine (39-6 mg, 02 mimole) with 0+ s HCL (20 i) and withdrawing
aliquots at hourly intervals. After removal of the acid, these were analysed for
mimosine and DIP. The resulls are presonted in Figure 2. :

After 0+5 bir of refluxing, 16% conversion of mimosine to DHP had occurred.
Boiling 0+ 1w acid should thercfore not be used to cxtract mimosine from biological
material, Mimosine is stable in 0~ In HC} at room temperature for several weeks.
When mimosine was refluxed with concentrated hydrochlorjc acid no appreciable
conversion to IDHP occurred, which confirmed the results of Adams ef al. (1945),
Mimosine added to urine and hydrolysed with 68 HCl at 110°C for 4 hr was recovered
quantitatively.

* The infrared spectra were mcasu:cd in Nujol snd hexachlorobutadiene by Mr, H. J,

Schuilzering, CSIRQ, Velerinary Parasitology Laboratory, Yeerongpilly, on & Perkin-Elmer
model 21 spectrophoiometer,
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111, Discussion

CThe low solubility of mimosine in agucous solvents and almost complete
inselubilily in organic selvents huve been a major problem in developing quantitative
methods, The unusual fability of mimosine in hot, ditute acid and its insolubility in
cold B0O% cthanol nccessitated the two-stage, cold acid extraction. Concentrated
cluates from the resin columns may contain up to 15 mg of mimosine, and the
technique of adjusting to final volume was devised to overcome the difliculty of
redissolving the mimosine crystallized on drying, The insolubility of mimosine has
been one of the limiting factors in the choice of chromatographic selvents (sce Scction
H(c)(ii)). The two-phase salvent mixture of Bryunt and Overcll {1951} was modified
to a suilable single-phase mixhere by the technique of Smith (1960). 1n it mimosine
and DHP were separated from all interfering subsiances. Brown pigmented material
present in solutions for chiromatography remained at the point of application.

3

CONCENTRATION N REACTION MIXTYRE (o MOLES/ ML)
[-]
7

TIME {HR)

Fig. 2.—Conveision of mimosine to DHP in boiling 0+ HCL
*O Mimosine; x DHP,

Other compounds piving ferric chioride colours similar to that of mimosine
and DHP have been detected on some of our chromatograms (see Fig. 1) but usually
in amowits too simall for quantitalive analysis, As little as 2 g of mimosine can be
detecled visually on paper, but about 10 g is needed for accurate measurement of
absorbance under the conditiens of the method. These other compounds have not
been identilied, but as they are well separated on the chromatograms it is likely that
once identilicd, they could be cstimated by the proposed method.

The casc with which DHP was scparated from mimosine on a Dowex 50
column by elution with 01 hiydrochloric acid made it necessary to control the pld
and voluime of the acid extract placed on the column. No loss of DHP was observed
with velumes of extract up to 40 ml (approx. 0-05N) containing up to 2-2 mg of
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DHP. 1n easly work Q+3n hydrochloric ncid was used as an extracting agent, but the
two-stuge extraction was found necessary for quantitative results, and the 0-5n acid
extract could not be applied dircctly to the columns without loss of DHP.

1t can be scen (Table 2) that even mild conditions of drying caused appreciable
losses of mimosine, The most convenicnt method of preserving fresh plant material
with the minimum loss of mimosine has been o place it immedintely in 021 hydro-
chloric ucid, Samples | and 2 contained ouly traces of DHP. In other experiments,
sap from L. glauca leaves was expressed on to a filter paper sheet, dricd rapidly in a
stream of cool air, and chromatographed. Trace amounts of DHP were found. It
is not known whether the DHP was present in the intact leaf or was an artefact of
the method of extraction. Drying fresh L, glawca lcaves at higher temperatures
resulted in increased formation of DHP, but approximately 25% ol the mimosine
originally present in the fresh leal (sample 1) could not be accounted for as mimosine
plus DHP in samples 2, 3, and 4. No increase in mimosinc content of sample 4
resulted alter hydrolysis for 4 hi at 110°C in 6N hydrochloric acid, which showed
that no mimosine was present in combined form. The fate of the mimosine which
could not be accounted for is not known, The results shown in Table 2 indicated the
ueed fov carelul control of preparative iecluniques in studying the vadiation in mimosine
content among strains of L. glauca. An invesiipation of this variation is at present |
being made by means of the deseribed analytical method.

The conversion of mimosine to DHP (which probably cxists as 3-hydroxy-4-
pyridene} by boiting 0- in hydrochloric acid is of interest because of the stability of
-mimosine to hot, coucentrated acids, The dissociation constants of mimosine are:
pKy, 2-1 (COOH); pKz, 7-2 (NHg%); pKa, 9-2 (OL) (Spenser and Notation 1962),
and in acid solution it will exist as a mixture of uncharged and variously charged
forms. Those forms relevant to the present discussion are thought to be the uncharged
molecute (1), the form (1) in which the a-amino group is protonated, the form (1)
in which the ring nitrogen is protonated, and the form (1V) in which both nitrogen
atoms are protonated. In 0-1N hydrochloric acid, 11 will predominate, but there
scems Lo be no meclhianism by which this form: can uadergo N-alkyl cleavage, Cleavage
of 1Y would beexpected to be an extremely stow reaction (Hine 1956}, The equilibria
I =1 & (I arc likely to be imwmeasurably fast, and it is suggested that mimosine is
converled to DMP in boiling G+ In acid by an attack on the primary side-chain carbon
atom of 11 by the neighbouring a-amino proup (Hine 1956), and resultant N-alkyl
cleavage, [t is also suggested that in concentrated acids the stable form 1V predomi-
nates to the almost complete exclusion of other forms. :
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HROY.YOSHIDA,

1)

2)

GENAYD KAXAKU (RP/K G)

MAIZE 160, KILO 125, RICE BRAM 70, WHAT POLLAR® 105 , SOY SEAWN
MEAL (IMPORT) 325, F1sd &AL (PE3U., THAILAND) 635, HEAT BOWE MEAL
(AUSTRALIA) 405, COCONUT HMEAL 120, SESAME MEAL 295, ' :
CASSAVA LEAF (DRY HATTER) :
125, ELEPANT GRASS (DRY MATTER) 75, SETARIA GRASS (DRY MATTER) 73,
500163 CHLOAIDE 165, CALCHIUM CARBONATE 24, CALCIUM PHOS-

PHATE TRIBASIC (NASHI) DICALLICIUX PROSPHATE 380,

58T DEWA AP. 35.000 / TOH DESU GA RP. 15,000 / TON GURAL WO

KANGAE RE BAYOI. '

£) BO RAKAKU RP. 224/Ks

B) NO KAXAKU RP. 158/KG

svuaeno GENRYD -110H! DESU, PLASIIC BAG WA RP3/KA

AD, CASSAVA LEAF WA CONTRAGT-SURY :

ELEFAKT GRASS WA TAXUSAH ARI
SETARIA GRASS WA SZISAN 6A SURUHAL

1ZUREXGC DRY WATTER NI TSUITE FARM MATAWA TRADE TO GONTRACT

SURU KOTO N1 HARU. :
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