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I. Introduction 

In recent /ear-, norldwide attention has focused on tropical
 
legumes as a possible major source of animal and human food. 
Although the protein contents of legumes seeds are usually high, 
from 20 to 40Z, tho ir nutritive values are 1own due to the limit­
irg sulfur amino a,-ds, ,cysteine and methionine, and the presence 
of anti-nutriti,,nal factors--trypsin inhibi tors, hemagglutinins, 
flatulence factor a and t ann - . Other to:.in- ma/ occur in the 
leaves, pods and seeds of these legumes like cyanogen ic gluco­
sides, saponins. alkaloids, non-protein amino acids like 
mimosine, etc.
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This project consists-of the following studies:
 

Study 1. Determination of proximate chemical composition, amino
 
acid composition and levels 
Qf trypsin inhibitors,
 
hemagglutinins flatulence factors and tannins 
in the seeds,
 
leaves, green pods and mature seeds of.different indigenous

legumes. In vitro protein digestibility and relative nutri­
tive value will also be measured.
 

Study 2. Investigation of toxic substances such as cyanogenac
 
glucosides, alkaloids, saponins etc. in different parts 
 and
 
different stages of maturity of the plant. Simple ways of
 
detoxificationn like 
 heat treatment, leaching and others 
will be tried. 

Study 3. Biochemical, physicochemical and nutritional characteri­
zation of the seed proteins of some of these indigenous 
1egumes. 

These studies are expected to provide a sound basis for the
 
utilization of these heretofore relatively unknown 
 and under­
utilized legume species.
 

II. Accomplishments
 

,l _of__Col etion samP es. The mature seeds obtained from 
various sources like 
 the National Plant Genetic Resources
 
Laboratory, V'eget.ablea and Forage and Pasture Sections of IPB and 
different places in Laguna, Batangas and Quezon have been
 
planted. Sample-. of mature and immature loaves and pods have been
 
or being harvested and prepared for various analyses.
 

Study 1. Determination of chemical 
composition, anti-nutritional 
factors and nitr i tionil value. 

Food Legumes
 

Cheraical analyse . Table I summarizes the chemical analyses
of raw mature seeda of several Philippines indigenous food 
legumes. Proteins (17-31%) and polysaccharides (37-49X) were the 
predominant constituents. Fat content was only 1.7-3.5.
 

At first, samples of leaves from 3,4,5 and 6 month old
plants were collected. The leaves from 3 and 4 mo old plants were 
relatively immature compared to those from 5 and 6 mo old plants.
Moisture content of leaves ranged from 72-84%, protein from 3.3­
8.07, fat from 0.7-3.0% and crude Tiber from 1.8-4.0% 
 (fresh
 
weight basis) (Table 2a-d).
 

Immature pods of 1 ima, swordbean and jackbean contained 
about 84-90% moisture, 0.4-1.17 fat, 1.3-2.4% protein and 0.4­
1.17 ash. Mature pods of lima and sordbean had 62.6-71.8% 
moisture, 2.0-2.8, fat, 3.1-4.6. protein and 1.6-8.5 ash. 

Anti-nutritional factors, relative nutritive value (RNV) and 
in vitro protein digestibil ity (IVPD). Table 3 summarizes results 
obtained for raw mature seeds of indigenous food legumes. Rice 
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bean exhibited low TIA (5.0-7.0 units/mg) and content
tannin 

(1.52-18.2% catechin eq) and high RNV (120-132) 
 and IVPD
 
(740).Batao also had high RNU (78-113W' and IVPD (72), low 
tannin (0.9-1.2X catechin eq) but relatively high TIA (26-44

units/mg). Sam-samping and swordbean 
had very low RNV (40-54%)

which indicate the presence of toxic factor(s) in these legumes.
 

TIA of immature green pods had relatively low TIA ranging

from 5-17 units/mg compared to 26-44 units/mg in mature seeds.
 

IVPD of leaves from I to 
6 mo old plants rangad from 74-80./
 
(Table 4).
 

The raw mature seeds of all the accessions of jackbean and
 
swordbean were found to be highly positive 
 for hemagglutinins

(Table 5). Sabawel, batao and wild lim. were also positibe for
 
hemagglutinins and the rest, negative.
 

The analysis for oligosaccharides which account for the
 
flatulence in legumes has been started by optimizing 
 conditions
 
for their analysis by gas liquid chromatography.
 

For age Legumes
 

Chemical 2nalxy's. Raw mature seeds of several indigenous
forage legumes had 4.o-9.1". moisture! 5.4-12.5X fat, 18.5-33.3%
protein and 2.4-4.3% ash, with Colopogonium having the highest
prote i n content (Table 6). Immature leaves 64-81%contained 
moisture, 1.0-3.3 fa_t, 5.3-10.4% protein, 1.3-2.0% ash, with
Centrosema .nd C. occidentalis having the highest protein levels. 
Mature leaves had 60-39%7 moisture, 1.5-7.3. fat, 5.2-10.3% 
protein, 1.0-3..% ash and 1.9-17.7% crude fiber. Centrosema and

P. lathyroides had the highest protein levels (8.8-10.3.). 
Colopogonium had high crude fiber. 

The immature pods of 3 species had 74-32 moisture, 1.2-1.7. 
fat, 2.1-4.9% pr:'tein and 1.2-1.4% ash. Mature pods had 51-63X 
moisture, 1.6-3.6; ft, 4.5-6.?X proteir, 1.2-2.5% ash and 8.4­
12.3X crude fiber.
 

Study 2. Investigation of toxic substancet.
 

Total hdrocyric acid (HC") potent al was determined using

an enzymatic method to hxdrolyze the cvaiogenic glucosides and 
subsequent trapping of the released cl iide in alkal i which is
then measured colorimetricall1.. Using arious preparations of 
enzyme (A-D) from the samplea being analyzed, the total HCN 
(bound and free) was found to be low (<5C mg/kg or ppm) in all 
samples (Table 7). The level of t.xicit,, has been arbitrarily

defined by Bolhiis (154) as: :50 ig HCHkg, harmless; 50-100 mg
HCN/kg, moderately toxic; and >100 mg IIKg, highly toxic or 
poi sonous. 

http:5.4-12.5X
http:0.9-1.2X


4
 

Alkaloids were oresent ;n immature and mature leaves of
 
Centrosema and Colopogonium, and in mature leaves of Crotolaria
 
and P. lathyroides. Among food legumes, swordbean and jackbean
 
mature leaves contained alkaloids (Table 8).
 

Study 3. Biichemical, physicochemical and nutritional evaluation
 
of seed proteins.
 

In addition to Vigna umbe'lata (rice bean), the following
 
species will be subjected to this study: swordbean, jackbean,
 
sam-samping, sabawel and balatong aso. Preliminary fractionation
 
experiments showed that the albumins were the major protein
 
fraction in swordbean, jackbean and balatong aso, in contrast to
 
the general observation that globulins are the major protein
 
fraction in legumes. The fractionation of the proteins is being
 
repeated in the laboratory; characterizatioAvstudies on isolated
 
proteins are underway.
 

Il. Plan of Activities
 

Table ? summarzes the accomp!ishments in 1984 and on this 
basis, the fo.lowino ectivities are olanned for 1985: 

Study 1. a) Proximate cremical araiyses of both food and forage
 
legumes will be completed. 

b) Determinzt ion f anti-nutri tional factors in forage 
leoumes wqiI De done ana o- food :egumes completed. 

c) RN', and PUPD of 'crage legumes will be started.
 
d) Study' on tne 'latulence factors (ol ioossccharides will be
 

continued.
 
e) Amino acia analysis using the HPLC for amino acid analy­

sis just acquired through the grant will be started.
 

Study 2. a) Determination of cyanogenic glucosides will be
 
completed.
 

b) Determination of saponins, alkaloids and phytic acid will
 
be continued.
 

c) Detoxification studies will be started.
 

Study" 3. Isolation and characterization of seed proteins of
 
swordbean, jackbean, sabawel, sam-samping and balatong aso will
 
be continued.
 

IV. Others
 

The eauioment. chemicals and other laboratory supplies
 
requested arrived in November 1994 ana are now being used for the
 
project.
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Table I. Proximate
aoalys is ofrawsatur# seedeofseveral
PailippIne indigenous
legquas.
 

loisture
Protein 
Fat Starch
Sa'pe (C) Total Crude Ash
(;3t
o6.25) (7.) () Sugirs fiber 
 (7.)
 
...
 ~.................... 
.................. 
 -...................... 
........) .)
.............. 
........•
 

Vatan (i5) 6.5-8.4 9.5-.4 4 1.66-2.27 31.8-47,8 3.51-5,96 4.12-874 4.74-6.38 
SabuI (2) 7.7-8.4 29.3-28.22.25-2.5038.4-38.5 2.13-3.62 
 6.32-7.254,64-4.69 
Sm-soaping (I) 6.2 30.9 2.20 39.6 8.72 10.40 6.41
 
9'ord bean
(3) 8.2-0.7 24.7-31.42.20-2.44 36.6-39.5 
 2.77-9.72 3.26-8.74 4.13-4.57
 

Jackbean (I) 0.4 29.7 2.50 
 37.5 2.98 
 5.76 3.90

Tipili 
(2) 8.9-9.3 17.0-17.43.23-3.5448.6-49.2 6.60-8.205.41-d.90
-o............... 4.33-4.55
 

* -------.
 *-----.........°....... 
.............
o0..............................
 

Except formoiuture, allother 
 are
results expressed ondryueight basis.
 

Table 24.Proximlite aui;,ss ofleaves of Philippine
from3 no old plants indlgtnous
food legwes.... o ......... .... 
.......... .................... 
............. 
................... 
..o...
 

Simple i.oisture Fat Protein Crude Ash CHO

(7) Q7) 
 (7) fiberQ7) (7) ()
 

......................................................................... 


.......
......
 

Batao (4) 77.5-10.81.2-1.6 5.4-6.02.4-2.9 2.0-2.20.0-9.4
 

Jackbean (2) 
 79.0 1.3-1.93.6-4.72.0-3.6 4.0-4.46.1-8.3
 

.Sabael(I) 74.0 1.4 
 8.0 3.6 
 2.7 10.1
 
Sm-sonping (I) 73.0 1.5 
 6.9 3.9 
 2.8 11.2
 
Swordbean (4) 77.3-79.0
1.2-1.63.3-4.2 2.5-3.9 3.6-4.50.6-14.4
 

....................................... 

.... ..-----------------------------------------------

Number inparentheses tonuaberrefers ofaccessions analyzed,
 

Table 2b.Proximate of leaves from 4no old plants
analysts 
 of
 
Philippine
indigenouslegums.
food 


SIAple moisture Fat Protein Crude 
 Ash CHO
QX) QX) QX) fiberQX) (7) 
 Q)
 
....................................................................................
 

Batia
(4) 79.2-81.4
0.9-1.15.4-6.12.2-2.9 
 1.7-2.07.0-10.0
 
Jackbean (1) 
 75.6 1.1 4.9 
 3.6 3.7 
 11.1
 

Sibaael (2) 72.4-75.0 1.3 6.9-7.8 3.7-4.0 2.0-3.1
10.3-12.4
 
San-smplng (I) 81.7 0.7 5.4 3.2 2.0 
 7.1
 

,ordbtin
(3) 77.4-81.9
0.9-1.04.4-6.d3.2-3.7 
 2.2-3.37.4-8.4
 

o--...-...... 
 oo.o--.....-....-..................-........-..-.........o.... 

....
 

Number inparentheses refers to number of accessions analyzed. 

http:4.33-4.55
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Table 2c. 
 Leaves from S o plants of Philippine indigenous food legumcs.
 

Sample 


ao (4), 

Jackbeam (l) 

Sabawl (2) 

Sam-easping (1) 
Swordbean (3) 

Moisture 
(2) 

fat 
() 

Protein 
(2) 

Crude 
fiber (1) 

Ash 
( ) 

CiO 
( ) 

80.6-62.9 1.0-2.4 5.0-5.4 2.1-3.2 1.4-1.8 7.5- 8.0 
81.1 

75.1-81.6 1.3-1.5 

4.0 

5.6-6.7 

2.6 

2.5-2.8 

2.8 

1.6-2.3 

11,1 

7.4-11.7 
84.5 0.9 4.7 1.8 1.4 6.7 

79.5-02.3 1.0-1.4 3.6-4.6 2.7-3.3 1.7216 8.7- 8.9 

"Number In parentheses refers to number of accessions analyzed.
 

Table 2d. 
 Leaves from 6 msoold plantc of 
Philippine indigenous food legumes.
 

Sample 


stiao ( )C
4


Jackbean (l) 


Sabawel (2) 


Sem-amping (1) 


Swordbean 


Hiliture 

(2) 
rat 

() 
Protein 

() 
Crude 

fiber (1) 
Ash 

(1) 
CIIo 

(1) 

80.3-83.6 1.4-2.7 1.53.0 2.1-2.6 l.4-l.Q 7.0-6.0 
80.4 2.7 4.9 2.3 2.4 7.4 

75.8-78.3 2.1-2.5 5.9-6.4 3.9-3.6 1.7-1.9 1.0-9.6 
80.3 2.9 5.7 3.1 1.6 6.4 

78.8-61.2 2.7-3.0 4.6-5.3 3.0-3.3 2.0-2.5 5.7-6.7 

aluaber In parentheses refers to teumberof accessions analyzed.
 

Table 3. 
Trypsin inhibitor activity, tannin content, in vitro digestibility and relative nutritive
value of raw mature seeds of 
some Philippine indigenous ltgumes (dry weight basis).
 

Sample No. of culti- Trypsin inhibitor 
s 

vat tested activity (TIA) 
(unite/mg sample) 

Batso 3 26.2-43.6 
Sabawel 2 16.5-19.8 
Ssa-samping 1 Not 
Sword bean 2 5.8-6.5 
Jack bean 1 1.9 
Topilan (Rice bean) 3 5.0-7.0 

aAccording to the method of Kakads et al. 
(197.).

bAccording 
to the method of Price et al. (1978).
 

CAccording 
to the method of Hsu et al. (19177).

dAccording 
to the method of Landers (1975).
 

aNot Determined.
 

Tannin Content In Vitro Relative 
(Expressed as Digestibilityc Nutri ive 
I catechin)b (1) Value (.) 

0.90-1.22 71.19-72.76 78.3-113.3 

5.77-8.81 68.71-70.50 39.3- 70.0 
8.29 76.19 53.6 

4.08-5.00 71.38-71.95 39.A- 49.2 
1.17 73.21 69.7 

1.53-1.82 73.46-74.30 128.5-132.0 



Table l. In vitro protein digestibility (IVPD) (%) of leaves from
 
a
 

developing plants of several Philippine indigenous food legumes .
 

Sample In vitro nrntein digestibility (2)
amleAge
of p-Int mo) 

1 2 3 4 5 6 

D. lablab 5-2 74.88 76.25 78.00 76.18 76.37 77.33
 

5-3 75.94 77.18 77.96 76.11 76.49 nd
 

5-7 75.27 74.93 79.96 75.62 78.48 78.40
 

5-14 76.36 75.14 74.58 78.30 78.61 74.88
 

Sabawel 6-1 77.49 80.29 78.19 75.7,. 79.82 76.18
 

6-2 76.43 76.38 76.24 77.05 80.67 77.14
 

Swordbean 8-4 n.d. 74.33 76.81 76.38 77.42 
 74.10
 

8-6 n.d. 74.40 74.06 77.33 77.74 75.48
 

8-9 n.d. 77.81 74.66 77.89 77.11 76.37
 

Jackbean 8-8 n.d. 75.39 76.29 73.,3 76.38 74.02
 

Sam­
samplIng 7-2 n.d. 76.74 75.50 7,.59 n.d. 76.91
 

a~easured according to the method of Hsu et al. (1977).
 

n.d., not determined.
 

Table 5. ilemagglutinin activity in raw mature seeds of several 
Philippine indigenous food and forage legumes. 

Sample RBC
 
Rabbit Bovine
 

Food Legumes
 

Jack bean 8-6 4+ 4+
 

8-3 +4 4+ 

44 44 4+ 

45 4+ +. 

Sword bean 8-4 4+ 4+
 

8-9 4+ 4+
 

S1ibawel 6-1 + +
 

6-2 + +
 

Batao 5-7 + +
 

Wild liea 
 + +
 

V. umbellata 28
 

Sam-Famping
 

Forage Legumes
 

Balntong Aso
 

Centrosema 
 + 4+ 

Porpogen + 4+ 

CrotOnlaria 4+ 4+ 

Phasceolus lethyroides ­

ralopogontum
 

Madre Cacao + +
 

Legend: 

+ - mild/small degree of agglutinatinn 

*-* - large amounts of agFletfnatrd RBC - clearly 

visible an clumps. 
- negativ react ion 



Table 6. Proximate analysis of raw mature beeds of several
 
Philippine forage legumes.
 

Sample 


Aeschynomenn (1) 


Centrovema (3) 


Coloposonium (2) 


Crotolaria (3) 


P. lathyroldes (2) 


C. occidentalij (3) 

Table 7. Total IC0 

Sample 


BacaO, dry heeds 


Ilbtura 


9.1 


4.8-6.3 


4.5-4.7 


4.6-6.4 


6.5-8.7 


5.9-6.5 


potential of 

Trials 


green pods 


green seeds 


Sabawel, 	dry seeds 


green seeds 


green pods 


Sword bean. 	green pods 


green seeds 


dry seeds 


Taplljn 


Jack bean. dry seeds 


Sam-samping 


Belatong Aso 


Fat 
 Protein 
 Abh
 

11.9 
 24.8 


5.4- 7.2 
 18.5-22.7 
 2.4-2.9
 
10.7-12.5 
 30.4-33.3 
 3.9-4.3
 
6.6- 7.8 
 28.1-30.8 
 3.3-3.7
 

5.7- 6.3 
 22.5-23.2 
 3.3-3.4
 
2.0- 2.9 
 17.9-21.4 
 3.8-3.9
 

bone J'hllipne lndigenous legues. 

(Na m /k I 
A B C ) 

15 42 33 

13 25 0.6 

0 18 32 

24 0 44 

20 6 13 

19 44 23 

32 0.6 12 

21 0 0 

22 

23
 

46
 

20
 

33
 

aAnalyzed according to the method of Reay and Conn (1970) end
modified for this experiment.
 

In trials A-D. different enzyme preporatione from the samples

tented were used.
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Table a. 
Partial results of tests for the preeeune of alkaloids
 
in several Philippine Indigenous food and forage legumes.
 

Sample Immture leaves Hature leaves

V - D W- , V N D W H 

Forage Leguag2
 

Maleton
8 Aso A7 
 .
 .


lalatong Aao A 4
2 _ 

-


Islatong Aso BP ---


Centrosems JS-I 
 +3 +2 +2 
 +3 +1 +3 +1 +1 +3 +1
 
Colopolonium JS-l +2 +1 +2
+1 +1 
 +2 +2 +1 +3 +1
 
Crotolaria 
 - - - - - +3 +2 +2 +3 +1 
P. Lathyroidea IPB ­- - - - +1 - - +1 

Food Legumes
 

Betas 5-2
 

Datao 5-3
 
Baetao
5-7
 
Batao 5-14
 

Cajanum cajan 
 +1 +1 +1 +2 -
Jack bean 8-8 42 +2 +2 +3 +2
 
Sam-samping 7-2 
 - - - - -
Svordboan 8-4 
 42 +1 +1 +2 +1 
Swordbean 8-6 
 43 +2 +2 +3 .+1
 
Swordbean 8-9 
 +2 42 42 +2 +1
 

Legend; - not turbid; 
+1 turbid; +2 Iighly turbid; +3 with precipitation

Turbidity and precipitation indicate presence of alkaloids.
V-Valuer; N-Mayer; D- Dregendorff; U-Wagner; I-I1ager;these are
 
reagenta for teetint for alkaloids. Reference 
Hultin and Torseall
 
(1965 ). 

Table 9. Summary of accomplishment in the analyses in food and 
forage legumes. 

Analysus Sample 
 Food Forage
 
Partsa Legumes Legu. t
 

1. Trypsin Inhibitor mature soeds 
 951 902
 
activity leaves 
 30% 0
 

2. Tannin content 
 mature seeds; 952
 
(vanillin and
 
protein pre­
cipitation
 
method)
 

3. Ilemagglutinina 
 mature asds 902 0 
Oliaosaccharidus mature sesds 
 101 0
 

4. Cyanide 
 mature aeds; 902 
luaves 802 
pods 502 

5. Saponins 
 mature seeds 0 0
 
pods 
leaves
 

6. Central test for 
 mature eetde 302 
 502
 
alkaloida pods 
 20% 302
 

leaves 
 302 302
 

7. Phytic acid 
 mature seeds 
 101 0
 
pods
 
leaves
 

8. a) Invitro protein mature eeeds 
 952 0 
digestibility leaves 
 752 0
 

b) In vitro rumen
 
dileetibility 
 0 0
 

9. relative ntitritive 
 mature seed 95X 0
 

10. amino acid composition mature seeds 
 51 0
 

11.proximate composition mature seeds
 
leaves 952 
 952
pods
 

aThe concentration of the different anti-nutritiional factors will

be determined in va ious plant parts.
 


