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UTILIZATION OF JACKBEAN (Canavalia ensiformis L., DC) AS
A PROTEIN SOURCE IN BROILER RATIONS

Suchon Tangtaweewipat and Boonlom Cheva-Isarakul

ABSTRACT : The nutritive value and the potential use of jackbean (Canavalia ensiformis L., DC.) as a protein
source substituted for soybean meal were investigated. Ground jackbean was incorporated at threelevels,
0,10,15and 20% in rations containing 21%, 19% and 17% crude protein for broilers aged; 1-3, 3-6 and 6-
7 weeks, respectively. One Qundred twenty heads of 7 day old broilers (strain A.A707) were allocated to
4 treatments, each with 3 replicates raised on a floor pen. Ad libitum feed and drinking water wereallowed
by freely access.

Jackbean contained as percentage of dry matter seed 25.7% CP, 3.0% EE, 10.7% CF, 57.1% NFE and 22.9
mg N/g/min. of urease activity which is higher than raw pigeon pea and raw soybean seed (7.78 and 5.70
mg N/g/min of urease activity respectively). The trypsin inhibitor content is lower than the other two
leguminous seeds mentioned above (13.73 vs 30.30 and 74.32 mg T1/g air dry sample, respectively). The
results from feeding trial indicated that growth rate and feed consumption decreased, while pancreas
weight increased with the increasing level of jackbean. At 10% jackbean, weight gain and feed
consumption differ not significantly from the control (1.63 and 3.59 kg vs. 1.70 and 3.81 kg, respectively).
Feed conversion ratio (FCR) of those obtained 0-15% jackbean was found between 2.21-2.27, but the
group of 20% jackbean had significantly higher FCR than the control (P<0.05). However no significant
difference was found on mortality rate among groups.

uMfinge : n"nﬁﬂmﬁmturhmamm:um:mﬂi’r"i'ms'mﬂuuwdﬂﬂiﬁuﬂnuﬂumﬂimnﬁ"'amﬁoﬂu
Urinszne TaouGudanduelusziu o, 10, 15 uny 20% vagraevfiilysfin 21, 10 uay 17% lu
$a3lrieny 1-3, 3-6 uny 6-7 Fuav mudasy 1SlAewuF0.18.707 07 7 T3 $IMam 120 #2 wijesen
Tnoguidu 4 ngy neasy 3 41 BoeuuudsesAulunentesuraznennin 0.0 x 1.8 ArTamAT i
LRZEIMIINUAREATZHZLINIMAREY 8  §Un v

YsanalarenevluiniAeduiooazvosiaquiis (dry matter basis)-11)3fiw 25.7%, 1y 3.0
%, \B6lo 10.7%, NFE 57.1% unzfifn urease activity 22.8 mg N/n3u/wf Faganinuind
wzugzAuunsiuniesiu (7.78 uny s.7omg N/n¥u/wf awdsu) danUTanmmsdudnivdu
Yinginfivesningafa 2 siafindafeuds fe 13.73 fisufiu 30.30 uey 74.32 mg TI/g air dry
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sample At A vmn'11mnaa'lu‘lmuoﬂiwng'JmmwnmmuLﬂUTnun-mmmnumanamln 7 fUavi
futnoaenmussfumnANnl s e Tnonslsdanddssfiu 10% Simdindaufinues
Uhinmemsfanliuanannnguuioudioy (.63 uae 3.50 nn. wWisuifisudu 1.70 us 3.81
an. awdiRy) Srawanimtnseslingaufliiuemaiidandteedu 20% geandnguuoufisuetng
fivpdrAy (P<0.0s) damnguitliuemsfidaninziu o-15% Tvgaruamiminegizning 2.21-
2.27 Fslaifinaunndinanesdif dvuimiindudenestiiadumuniafnssdunislstmilue s
Tnofignanrsmeliuanssrunnnguiaalsualalsdandluevs

N

ﬂwﬁuﬂwnﬁamﬁmLﬂu%ﬂqﬁummiﬁﬂiﬁmmﬂau FpaiinTIdNInene-
Yszinadaruing wnglianganinfinsssndu fnATuemaiaitelaneoium
SagAudsnanlusunnAvsfintuidslinednaiuls wiefifiTnagnann o Taowanz
otneBsReflifonlfiduomian  wlflunsysznougasemateandununisnie

&9w3 (Jackbean or Horsebean ; Canavalia ensiformis L., DC.) \Juissiin

wuwmamwmu’tmqmquﬂu szl dutlo e dnuazdidwduny Inmeaseniis
SnpBnAENFILA 55-80 Tundergn um‘“mummmaﬂ‘lmunmq 160 T4 (iIuRTfAinude
Tanunzunns wdnfiawelngfunagu shmiinieio 1.84:0.33 n¥u/ i (Bressanieral,
1987) Sdenumm Fosfaiveludnfiffnumzuume, afonSolaTedn “danin”
fuanAANEA T HLUTIENI9 120-800 NN/ 13 g uLsuAsiwEadanilufusz e
sorAnuuuganud  faudmnawnsafuaieusunldi duemadadithe enwiw
Y Tpnflun1slfiduuvsoomslusiin - Fildsnuiintsnbadainionouwdadu
gy R liTolfissuEnmenils nennsiensivngaulszneuseslasuzens o
wu i ilusfvgonenas (25%) Hlaiu s.0% wazd3unanbelolaigeiin (ro%)
& el nuvaslusanuazenslulainsnluesdndldfinenas ursdslafimunn
ﬁn0mwmwmwswmﬂaaumaﬂumi L% NUIBIRAIN 9 Tunmidn (Bressani et al.,
1987) gensaoslamlslofinuszladu lnofuiinnnsnezilufand1aRoend miloves
nEavies (0.33 vs 0.65% WhY 1.35 vs 2.93% ANGWL ; Duke, 1981) W8N
dxstmatufinneigdulavanofin - 19w Canavanine  Fodinyananisliuazlomle
¥89 Arginine (Bressani e al., 1987) fesudonssinlusfulUldUszlemiefia Trypsin
w8y Chymotrypsin inhibitors (Duke, 1981) wazfiap19iimswin Hydrocyanic acid
w8y Trigonelline t$wdnafiuRsluasens Canavalia spp. Bnfn (Duke, 1977)

snnsnanesdssdugmuamldsfnsenadadandi it wWisufsuiuwaniin

Iafgnlno5 Pressure-cooked (Mufusiilugmasan 1 : 3 aoldnandn 15 psi vlwam
45 W) uozland®  Roasted Agmwadl 200 7 s 10 wfi Taonasedlumy



139

Bressani et al. (1987) WU dawiAufin PER dwinifiss 0.1+0.05 Fafinuirinfy
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Table 1. Composition and nutrient contents during day 8-21 (1-3 week) of the
experimental broiler trial.

Level of jackbean in diets (%)

Ingredients
0 10 15 20

Jackbean (22.3% CP)"/ . 10.00 15.00 20.00
Yellow corn (8.9% CP) 49.40 49.03 4791 46.71
Rice bran (12.0% CP) 19.32 13.00 9.50 6.00
Soybean meal (44.0% CP) 20.00 16.68 15.30 14.00
Fish meal (55.0% CP) 10.00 10.00 10.00 10.00
Plant-oil - = 1.00 2.00
Oyster shell 0.43 0.43 0.43 0.43
DL-Methionine 0.32 0.33 0.33 0.34
L-Lysine 0.21 0.21 0.21 0.20
Salt 0.07 0.07 0.07 0.07
Premix 0.25 0.25 0.25 0.25

Total 100.00 100.00 100.00 100.00

Calculated chemical composition, (% Air dry basis) :

Crude protein 21.02 20.99 20.98 21.00
Crude fiber 5.45 5.25 5.11 4.97
Calcium 1.00 1.00 1.00 1.00
Avi. phosphorus 0.48 0.48 0.48 0.48
Methionine 0.69 0.69 0.69 0.69
Lysine 1.23 1.23 1.23 1.23

1/’ As fed basis.

2 Layer premix

Taonnssanin 4 nga (Treatments) nguaz 3 91 (Replications) ueinz 4 w&eslunenisen
WAupwim 0.0x1.8 ATwNAT Sewnsuazsilinsseainn o wnsflaladulusaeeny 1
fUaviusn uomnsddwusfiadiaunfientunun desniulildTueminasesuuy
W9 Fowviesenitu 3 oy Ao 1-3, 3-6 usr 6-7 &lai leelvifilusfuszdu 21, 10
L8 17% FNERy deemnsudazngniidiunanyesndndaniy (Jackbean ; Canavalia



Table 2. Composition and nutrient contents during day 22-42 (3-6 week) of the

experimental broiler trial.

Level of jackbean in diets (%)

Ingredients
0 10 15 20
Jackbean V/ - 10.00 15.00 20.00
Yellow corn 67.60 61.33 57.04 52.64
Rice bran 5.00 5.00 5.00 5.00
Soybean meal 18.43 14.70 13.00 11.40
Fish meal 7.71 7.71 7.71 7.71
Plant oil - = 1.00 2.00
Oyster shell 0.66 0.66 0.66 0.66
DL-Methionine 0.13 0.14 0.14 0.15
L-Lysine 0.11 0.10 0.09 0.08
Salt 0.11 0.11 0.11 0.11
Total 100.00 100.00 100.00 100.00
Calculated chemical composition, (% Air dry basis) :
Crude protein 18.97 19.00 18.98 19.00
Crude fiber 3.89 4.34 4.54 4.75
Calcium 0.90 0.90 0.90 0.90
Avi. phosphorus 0.40 0.40 0.40 0.40
Methionine 0.47 0.47 0.47 0.47
Lysine 1.03 1.03 1.03 1.03
1/ As fed basis.
% Layer premix.
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Table 3. Composition and nutrient contents during day 43-49 (6-7 week) of the
experimental broiler trial.

Level of jackbean in diets (%)

Ingredients
0 10 15 20

Jackbean - 10.00 15.00 20.00
Yellow corn 67.37 61.34 57.05 52.75
Rice bran 11.00 11.00 11.00 11.00
Soybean meal 12.98 9.00 7.30 5.60
Fish meal 7.37 7.37 7.37 1.37
Plant oil - - 1.00 2.00
Oyster shell 0.70 0.70 0.70 0.70
Dicalcium phosphate 0.09 0.09 0.09 0.09
DL-Methionine 0.04 0.05 0.05 0.06
L-Lysine 0.08 0.08 0.07 0.06
Salt 0.12 0.12 0.12 0.12
Premix 2/ 0.25 0.25 0.25 0.25

Total 100.00 100.00 100.00 100.00

Calculated chemical composition, (% Air dry basis) :

Crude protein 17.08 17.02 17.01 16.99

Crude fiber 4.23 4.66 4.86 5.07

Calcium 0.90 0.90 0.90 0.90

Avi. phosphorus 0.40 0.40 0.40 0.40

Methionine 0.32 0.32 0.32 0.32

Lysine 0.86 0.86 0.86 0.86
1/ As fed basis.

2/ Layer premix.

Sedeaunn aoeineasrnsed  wmdnodndesind Wuaen 7 §Jed 3nen 22
nINHIAN §9 0 AUBIBU 2531 Foyndusranneigiule wazUinmenishifin Jufin



Table 4. Chemical composition (% dry matter basis) of jackbean (Canavalia

ensiformis L.,DC.) and pigeon pea (Cajanus cajan) .
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Jackbean Pigeon pea2
ltems (References) (cv. Hunt)
T6-cMUY  Duke(1981)  Bressani et
al. (1987)
Dry matter 86.6 89.3 86.5 88.9
Crude protein 25.7 27.4 31.1 21.3
Ether extract 3.0 2.9 2.1 1.7
Crude fiber 10.7 8.3 9.8 7.4
Nitrogen free extract  57.1 57.8 53.3 65.7
Ash 3.5 3.6 3.7 3.9
Calcium n.a 0.18 0.20 n.a
Phosphorus n.a 0.34 0.42 n.a

n.a = not analysed

1/ TG-CMU : Thai-German Animal Nutrition Project, Department of Animal Husbandry, Chiang Mai
University. The value investigated in this experiment.

2/ Han3aWatt wazams (2531)

Table 5. Urease activity and trypsin inhibitor content of jackbean compared to
soybean and pigeon pea.

Urease activity Trypsin inhibitor
Sources _ '

(mg N/g/min) (mg T1/g air dry)
Jackbean 22.92 13.73
Soybean seed 5.70 74.32
Soybean meal - 7.11
Pigeon pea 1/ 7.78 30.30
Pigeon pea 2/ . 19.67

1 Sample obtained from Mae Joe ; Field Crops Research Centre, Chiang Mai.

2/

cv. Hunt, sample from Australia.



144

Table 6. Production performance of 7 week-old broilers fed diet containing
varying levels of jackbean.

Level of jackbean Liveweight Feed FCRY  Mortality?
in diets gain!/ consumption/
(%) (kg) (kg) (%)
0 1.70 3.81° 2.25% 13.33
10 1.63 3.59° 2,214 6.67
15 1.43° 3.22° 2.3 6.67
20 1.18° 2.84¢ 2.41° 6.67
|

50 0.52 1.51 2.54 '

| B}

100”/ 0.72 0.88 2.87

ly Mean within column with different superscripts are significantly different (P<0.05)
2 No significant differences

3 e . .
/ Values within row are from regression analysis

nnefefifinafendsaziulusduluomns  hwindugenudinlefuganimaces
(01glé 7 &Umh) nnssnlnlaoguuULLEnoRe IRFR 20% NLAREILaZINMY
Aadt dauﬁmwﬂwmwﬁuﬁnnﬂﬂ%\aﬁﬁnﬁmmﬁmﬁu WHIT 1L THNEL B EUEANINARDY
FoyaflfilUAnzviianauysdsm wsemiiunaauansszninangulags Duncan's
new multiple range test Favslnodundnumn (2523).
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Table 7. Pancreas weights of 7 week-old broilers fed diets containing various levels

of jackbean.
Level of jackbean Pancreas weights (g./100 g.LW)

in diets
(%) Male! Female? Straight-runl/
0 0.208° 0.207 0.208?
10 0.210° 0.254 0.232%°
15 0.271%° 0.266 0.269%°
20 0.293° 0.274 0.284°
|
50° 0.420 0.382 0.401
|

100% 0.645 0.552 0.594

1/ Mean within column with different superscripts are significantly different (P<0.05).
2/ No significant differences.

3 Values within row are from regression analysis.

Table 8. Cost of production of broilers fed diets containing various levels of
jackbean during 42 days.

Level of jackbean Liveweight FCR Cost Cost of feed
in diets gain of feed per kg. bird

(%) (kg) (Bt/kg) (Bt)

0 1.70 2.26 5.68 12.78

10 1.63 2.21 5.45 12.04

15 1.43 2.27 5.38 12.21

20 1.18 2.41 5.32 12.82

Y Ingredients prices (Bi/kg) : Comm. broiler diet 7.00 ; Yellow corn 3.00 ; Rice bran 3.70 ;
Soybean meal 10.50 ; Fish meal 13.00 ; Plant oil 7.00 ; Oyster shell 2.00
: Dicalcium phosphate 10.00 ; DL-Methionine 100 ; L-Lysine 105 ; Salt
2.00 ; Premix 80.00 and Jackbean 3.50
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woz Khayambashi and Lyman, 1966) wanisiinvmindugenti seandpafiunisfine
& aa o« aa 7Y - | g v
osfanIdwaiuastilion (2531) Tasldtnzuozidusmslnifienfeuiuea

@ ¥ o - R v o v & '
sasuaninmtnvesld o dlsunslilsdnilunrinaassndoll  gondnanms-
a & i & & v ' » | o
gmtszanm 12% snfkaannmadsdiigaiffoduminndn duandeudrstes fleri
Fndutloaiulsnfiimmdafisaaliony 4 §avd laflonsuwinduliau dszneudug



149

Wosnszdulilvfuemslites wezenfmungsamsnnnnisianisie g Tlbidusane
wonenAlugauseansldmanaus 2smin (Premix) Mimasoindesinlrifiold vinlvnns
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SupwnInanianilussfuivinliomsneadlUs@in 10% (Bressanieral., 1987) lapan
FrszduresnIRefilwaieds (wReassiufiilviaiinsadgyduladufioidass
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