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Ipil-ipil (Leucaena leucocephala) leaves as 
a plant protein source in prawn diets

by Felicitas Piedad-Pascual and Nilda S. Tabbu

Penaeus monodon juveniles weighing between one to two g were fed diets containing fish 
meal, shrimp head meal and ipil-ipil leaves soaked and unsoaked, local and Peruvian varieties. Each 
protein source contributed 1/3 of the calculated 30% protein content. They were fed for 8 weeks 
in fiberglass aquaria, with continuous aeration and flowthrough water. A diet w ithout ipil-ipil 
served as the control (FS). Commercially dried and ground ipil-ipil was incorporated in one of 
the diets, CIL. Peruvian leaves soaked, (PILS), Peruvian unsoaked, (PILU) + local unsoaked 
(LILU) and local soaked (LILS) were incorporated in diets PILS, PILU, LILU and LILS, respec
tively.

Mean weight gain at the end of 8 weeks was significantly highest (P <  0.05) among those 
given the diet (CIL) containing commercial ipil-ipil leaves, 124.1% (Table 2) while mean 
weight gain of the animals fed the fish meal, shrimp meal (FS) diet, 78.8% was slightly higher 
but was not significantly different from those fed the diets containing soaked Peruvian ipil-ipil 
leaves (PILS), unsoaked Peruvian ipil-ipil leaves (PILU) and soaked local ipil-ipil leaves (LILS).

Gain in length followed the same pattern as mean weight gains. Those fed the CIL signi
ficantly gained in length by 31.5% (P<0.05). The increase in length of the animals fed the non- 
ipil-ipil containing diet (FS) was not significantly different from those fed diets containing the 
local or Peruvian leaves, soaked or unsoaked.

Nevertheless, some attempts were made to measure the protein intake of the shrimps. 
The juveniles fed the diet w ithout ipil-ipil (FS) apparently absorbed the highest amount of protein 
compared to those fed the diets containing ipil-ipil (Table 3). Generally, protein efficiency ratios 
were low for all treatments but diet CIL was significantly the highest, 0.12 (P <  0.05). The e ffi
ciency of the protein of diet CIL was twice those of the other diets including the diet that did not 
contain ipil-ipil. Mean protein intake, 25.8 mg, of those fed diet CIL was similar to those fed FS, 
25.5 mg, but protein efficiency was not the same.

The number of survivors per week started to decline after the first week o f feeding in those 
fed LILU diet and continued to decline rapidly. A fter four weeks of feeding only half of the 
original population had survived and by five weeks only two survived. A t the end o f the experi
ment only one prawn in the four replicates survived. In contrast to diet LILU mortality was 
observed in those fed PILS and LILS only after the third week. A fter the second week of feeding 
there were deaths observed in those fed PILU, CIL and FS.

Among the treatment diets that contained ipil-ipil leaves, there was a direct relationship 
in the amount of mimosine in the diet and survival rate. The prawns fed the diet that contained 
1.52% mimosine gave 0% survival rate at the end of the experiment, whereas the diet that con
tained the soaked local ipil-ipil leaves with a computed mimosine value of 0.26% gave a survival 
rate of 87.5%. Survival rate was not significantly different among those groups fed the Peruvian 
variety regardless of whether the leaves were soaked or unsoaked (P <  0.05). Of those fed the 
commercial ipil-ipil leaves survival rate was the lowest, 43.8%, but was not significantly different 
from those fed diets PILS and PILU. Replicate tanks for diets PILU and PILS did not have similar 
survival rates. Survival rate of those fed the non-ipil-ipil containing diet (FS) was slightly lower 
than those fed local ipil-ipil soaked leaves but was not significantly different (P< 0.05).
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Tab le  1. Chem ical com position o f diets in percent (dry weight basis)1.

P ILS P IL U L IL S L IL U C IL FS

D ry  m a tte r 9 1 .5 0 91 .5 0 91 .5 0 94 .00 93 .5 0 91 .5 0

M o is tu re 8 .5 0 8 .5 0 8 .5 0 6 .0 0 6 .50 8 .50

C ru de  p ro te in 29 .5 6 27 .3 4 27.65 29 .48 26 .03 28 .34

C rude fa t 10 .08 10 .39 7.88 8.87 8.94 7 .7 6

C ru de  f ib e r 6 .62 6.87 11.86 8.27 7 .08 10 .73

A sh .02 22 .19 19.46 20 .28 30 .32 28 .1 8

N itro g e n  free e x tra c t 31 .8 4 3 1 .6 36 .5 35 .4 22 .13 16.49

D .E . K c a l/1 0 0  g2 265 .00 2 5 9 .0 0 252.85 2 6 4 .53 218 .8 203 .3

M im o s in e  in th e  d ie t 0 (0 .4 )3 0 (0 .6 9 ) 0 (0 .2 6 ) 1.52 0 .7 6 -

M im o s ine  in pure  leaves 1.14 1.96 0 .8 8 5.06 1.90 —

1A n a ly z e d  b y  th e  C h e m is try  section , S E A F D E C .

2
Calculations were based on the D.E. fo r channel catfish: Protein 3.5, Carbohydrate 2.5, 
Fat 8.1 KCal/g.

3
Values in parentheses were calculated from mimosine content in leaves.

T h e  lo w  surv iva l ra te b u t  su p e rio r g ro w th  o f  those fed  th e  C IL  d ie t seems to  bear o u t the  
th e o ry  th a t  g ro w th  is a fu n c t io n  o f  p o p u la t io n  d e n s ity  as w e ll as d ie t  (S hew bart, et a l., 1973). 
T h e re fo re , th e  assessment o f  an im als fed  d ie ts  th a t caused variab le surviva l rates is d i f f ic u lt .  
H ow eve r, lo w  su rv iva l rates and w e ig h t gains w ere observed in  those fed P ILS  and P IL U . T hus, 
a lth o u g h  s to c k in g  d e n s ity  was a fa c to r  th a t cou ld  have caused g ro w th  d iffe re nce s , d ie t p layed 
a ro le  in th e  g ro w th  process. N o t o n ly  th e  q u a n tity  o f  p ro te in  b u t also th e  q u a lity  o f  the  p ro te in  
co u ld  cause th e  d iffe re n c e  in  w e ig h t gain be tw een th e  an im a ls fed th e  com m e rc ia l ip il- ip il leaves 
and o th e r groups. S ince th e  am ino  acid pa tte rns  o f  the  d ie ts  were n o t ana lyzed , one can o n ly  
surm ise th a t  th e  a m in o  acid p a tte rn  o f  the  C IL  d ie t was b e tte r  than  th e  o th e r d ie ts . The  e ff ic ie n c y  
o f  th e  p ro te in  depends on m any fa c to rs  such as p ro te in  con ten ts , p ro te in  q u a lity  and p ro te in  
d ig e s t ib il ity  (K akade , 1974 ).

Results in  a s tu d y  b y  D eshim aru and S higueno (19 72 ) showed th a t a h igh p ro p o r tio n  o f  fish 
meal in  th e  d ie t gave p o o r g ro w th  to  P. ja p o n ic u s  and was p ro b a b ly  due to  a d e fic ie n cy  in basic 
am in o  acids. T he  FS had m ore  fish  meal tha n  th e  C IL  d ie t b y  9%.
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Table 2. Mean weights, lengths, and percent s u rv iv a l1.

D ie t

M ean 
in it ia l 
w t  (g)

Mean 
fin a l 

w t (g)

Increase 
in w t

%

Mean 
in it ia l 
leng th  
(m m )

Mean 
f in a l 

length 
(m m )

Increase 
in  leng th  

%

S urv iva l 
%

P IL S 2 1.34 2 .04 5 2 .0 b 56.7 64 .8 1 4 .2b 5 4 .2 b

P IL U 1.26 2.07 6 3 .9 b 56 .4 66 .0 1 7 .2b 5 0 .0 b

L IL S 1.24 2 .00 6 2 .2b 54 .8 65 .4 19 .5 b 8 7 .5 a

L IL U 1.36 - - 52 .0 - - 0

C IL 1.30 2 .90 12 4 .1a 55 .6 73.1 3 1 .5 a 4 3 .8 c

FS 1.32 2 .34 7 8 .8 b 5 5 .2 67 .7 2 2 .6 b 7 9 .2 a,b

1Mean o f  4 rep lica te  tan ks

2
Values w ith  th e  same superscrip ts  are n o t s ig n if ic a n t ly  d if fe re n t  f ro m  each o th e r (P < 0 .0 5 ).

P oo r g ro w th  m ig h t n o t o n ly  be due to  th e  q u a lity  o f  th e  p ro te in  b u t  also to  th e  q u a n ti ty  
o f  p ro te in  in  th e  d ie t.  N ew  (19 76 ) re p o rte d  th a t  the re  are c o n f lic t in g  resu lts fo r  o p t im u m  d ie ta ry  
p ro te in  levels in  the  lite ra tu re . D ata presented in d ica te d  th a t 27-35%  was o p tim u m  de pe nd ing  
on  th e  species. P re lim in a ry  s tud ies in  th e  la b o ra to ry  show  d ie ta ry  p ro te in  re q u ire m e n t o f  ju ve n ile  
P. m o n o d o n  to  range be tw een 30  to  40%  (P arreno , 1977 , K hannapa , 19 77 ), w h ile  A lava  (19 79 ) 
rep o rted  p ro te in  re q u ire m e n t o f  P. m o n o d o n  ju ven iles  to  be 4 0  to  50%  depend ing  on the  ty p e  o f  
p ro te in  source. S h igueno and D esh im aru (19 72 ) re p o rte d  a p ro te in  re q u ire m e n t fo r  P. ja p o n ic u s  
to  be 60%. H ow ever, th e  a b il i ty  to  p rov ide  a ba lanced am in o  acid p ro f i le  m ig h t reduce the  
a m o u n t o f  p ro te in  needed. T h e y  no ted  th a t th e  a m in o  acid p a tte rn  o f  th e  a r t if ic ia l d ie ts  th a t 
th e y  fo u n d  h ig h ly  e f f ic ie n t  w ere s im ila r to  th a t o f  clam s and praw ns. In th is  s tu d y , 30%  p ro te in  
c o n te n t was chosen on  the  assum ption  th a t i f  ip i l- ip i l  leaves co u ld  su p p o rt g ro w th  in  a d ie t c o n 
ta in in g  re la tive ly  lo w  am o un ts  o f  p ro te in  i t  shou ld  be b e n e fic ia l in  s lig h t ly  h igh e r p ro te in  d ie ts . 
A  lo w e r th a n  40%  p ro te in  d ie t w o u ld  also cost less.

The fa c t th a t a surv iva l rate o f  100% was ob ta in e d  in 2 o u t o f  4  rep lica tes in those  fed 
th e  soaked local va r ie ty  o f  ip il- ip il leaves shows th a t  m im o s ine  can be e x tra c te d  and th e  leaves 
can be in co rp o ra te d  in  th e  d ie t w i th o u t  causing h a rm fu l e ffec ts .

T he  re la tive ly  good g ro w th  o f  th e  praw ns on th e  d ie t c o n ta in in g  co m m e rc ia l ip i l- ip i l  leaves 
(C I L) and th e  h igh surv iva l rate o f  those  fed soaked loca l leaves proves th a t  th e  a d d it io n  o f  ip i l- ip i l  
leaves to  th e  d ie t is n o t d e tr im e n ta l b u t  ra the r b e n e fic ia l. F o r  as long as th e  m im o s ine  c o n te n t 
o f  th e  leaves is d ra s tic a lly  reduced b y  soak ing , ip il- ip il leaves can be used in  p ra w n  d ie ts . A  kg o f  
sh rim p  head meal o r fish  costs m ore  th a n  tw o  o r  fo u r  tim e s  respective ly  th a t o f  ip i l- ip i l  fo liag e . 
T h e re fo re , in c lu s io n  o f  ip il- ip il leaves in  th e  d ie t w o u ld  reduce th e  cost o f  th e  d ie ts  c o n s id e ra b ly . 
T he  o p tim u m  a m o u n t o f  leaves and p ro te in  in th e  d ie t  is y e t to  be d e te rm in e d .
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T ab le  3. Protein consumed, excreted mean protein intake per day and protein efficiency ratio.

T re a tm e n t
P ro te in  

consum ed 
8 weeks 

(g)

P ro te in  
excre ted 

&  in fo o d  
unconsumed 

(g)

Mean 
p ro te in  

in ta ke /d a y  
mg)

P E R 4

1. P ILS 24.1 7.7 28 .2 .04d

2. P IL U 19.4 5.7 23 .0 .06b

3. L IL S 2 1 .3 6 .6 22 .3 .05c

4. L IL U - - - -

5. C IL 19 .8 5.7 25 .8 .1 2a

6. FS 20 .5 4 .3 25 .5 .06

1 D ry  w e ig h t o f  fo o d  o ffe re d  X  % p ro te in  in th e  d ie t.

2D ry  w e ig h t o f  feces and unconsum ed fo o d  X  % p ro te in  in feces and unconsum ed fo o d . 

3 P ro te in  assumed absorbed = P ro te in  o ffe re d  — P ro te in  excre ted  and unconsum ed fo o d .

M ean p ro te in  in ta ke

P ro te in  assumed absorbed

5 6  days

M ean N o . o f  an im a ls each day

4 PER = P ro te in  e f f ic ie n c y  ra t io  —
W eigh t gain

=
W e ig h t gain

P ro te in  assumed 
absorbed

P ro te in  consum ed — 
p ro te in  in excre ted 
and unconsum ed feed

L ite ratu re  C ited

D e sh im a ru , Osam u and S h igeno, K u n ih ik o .  1972 . In tro d u c t io n  to  th e  a r t if ic ia l d ie t  fo r  praw n 
Penaeus ja p o n icu s . A q u a c u ltu re  1: p . 115.

K akade , M adhusudan L. 1974 . B io che m ica l basis fo r  th e  d iffe re n ce s  in  p la n t p ro te in  u t i l iz a t io n .  
J. A g r i.  F o o d  C hem . 0 .2 2  N o . 4 .

K hannapa , A u a y c h a i. 1977 . T he  e ffe c t o f va rious p ro te in  levels on g ro w th  and surviva l rates 
o f  Penaeus m o n o d o n  F ab ric ius . Q u a rte r ly  Research R e p o rt. Jan .—M ar. 1977 . A q u a c u ltu re  
D e p t., S ou theas t A s ian  F isheries D e ve lo pm e n t C ente r. I lo i lo ,  P h ilip p in e s . p. 24.

N ew  M ichae l. 1976 . A  rev iew  c f  d ie ta ry  s tud ies w ith  shrim ps and praw ns. A q u a c u ltu re  9 : p . 101.

P arreno , C ris to b a l B. 1977 . C o m b in a tio n s  o f  d rie d  s h r im p  head, rice b ran and soybean cake 
as possib le su p p le m e n ta ry  feed fo r  Penaeus m o n o d o n  F ab ric ius . Research paper su b m itte d  
to  th e  T ra in in g  and E x te n s io n  D iv is io n . A q u a . D e p t. S E A F D E C  in pa rtia l fu lf i l lm e n t  o f 
th e  req u ire m en ts  fo r  th e  R egiona l T ra in in g  o n  A q u a c u ltu re  Research. S E A F D E C , A q u a c u l
tu re  D e p t., I lo i lo ,  P h ilip p in e s .

4


