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Abstract 

Rittich, B., Z. Gasnarek, F. PospiSil: Testing of the Nutritive Value of Winged 
Bean Psophocarpus tetragonolobus (L.) DC Oil for Broilers. Acta vet. Brno, 62, 1993: 
133-138. 

In the oil of seeds of the tropical legume Psophocarpus tetragonolobus (L.) DC 
(winged bean) of Vietnamese provenance the content of higher fatty acids was 
determined. Compared with soybean and peanut oils, winged bean oil contains 
more acids with a long carbon chain C,o-Cp(. In order to verify the nutritive values 
of winged bean oil, an experiment on broilers was carried out. An addition of 50 g/kg 
oil into the BR-2 feed mixture enhanced the body mass gains significantly (P < 0.05) 
in comparison with the control. The effect of winged bean oil on weight gain 
however, was not so significant as of fodder fat (P < 0.01). The differences between 
the above-mentioned treatments were still statistically non significant. Furthermore, 
the most convenient conditions of extraction of the oil from seeds, the solvent/cake 
ratio and the extraction time were verified. 

Psophocarpus tetragonolobus oil, extraction, fatty acids, nutritional value, broilers 

The legume Psophocarpus tetragonolobus (L.) DC comes from the tropical regions of Asia 
where it is cultivated to a limited extent. Only the seeds, immature pods and tubers, in particular, 
are used for human nutrition. The seeds contain a great amount of nitrogenous substances (30 to 
40%) - (Okezie and Martin 1980; Ekpenyong and Borchers 1980; Higuchi et al. 
1982; Homma et al. 1983; Ibuki et al. 1983; Rittich et al. 1989). 

Meal from the seed -of the legume is used especially as the initial raw material for the food­
processing industry. In their study, Kanty and Erdman (1984) gave a detailed survey on 
this issue. There is much less information available about the use of psophocarpus oil. Bodger 
et al. (1982) gave the most exhausting information about the properties of winged bean oil obtained 
from 11 cultivars grown in Thailand. Fernando and Bean (1985) studied the content of behenic 
acid in 12 different psophocarpus cultivars. Winged bean oil, compared with soybean and peanut 
oils, contains a higher amount of fatty acids of the C,,-C24 series, particularly of behenic acid 
(Cu :0). In spite of the fact that the above mentioned acids are less digestible, it had not been 
proved that winged bean oil-was toxic (Kanta and Erdman 1984). 

The aim of the present study was to determine the content of higher fatty acids in the oil of 
the seeds of the legume Psophocarpus tetragonolobus (L.) DC of Vietnamese provenance and to 
study how additions of this oil to feed rations affect the growth of broilers. The method of oil 
extraction from the above legume was verified. 

Materials and Methods 

The seeds of the legume Psophocarpus tetragonolobus (L.) DC of Vietnamese provenance (not 
indicating the cultivar) were used, and were provided by the workers of the Institute for Tropical 
and Subtropical Agriculture of the University of Agriculture in Prague. The cake from the seeds 
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was extracted with n-hexane (TukovY prlimysl /Fats Industry/, Ust! nad Labem) in a charged • 
heated extracting apparatus. The cake was separated from the solvent by filtration on a vacuum 
filter. The solvent was removed from the oil on a rotating vacuum evaporator. The seeds were 
processed in Lachema Bmo. Due to the fact that the method ef extraction of winged bean oil 
was the object of investigations, this method has been described in "Results and Discussion". 

The determination of methyl esters of the higher fatty acids in a petrolether extract from seeds 
was carried out according to the CSN (Czechoslovak Standard) 560059 (1972) on a Chrom 4 gas 
chromatograph (Laboratorni pfistroje, Prague) thanks to the company laboratory of the Research 
Institute of the TukovY prlimysl in Ust! nad Labem. They were quantified using internal normaliza­
tion. The analyses of nutrients and macro-elements in the feeds and feed mixtures were carried 
out according to the CSN 46 7013 (1978) and CSN 46 7092 (1986). The fibre content was determin­
ed using the Fibertec (Tecator, Sweden) apparatus as modified by Rittich and ~aludova (1985). 
The content of N-substances was determined on the apparatus Kjel-Foss Automatic, model 
16210 (Kjel-Foss, Denmark) .. 

Experiments with poultry 
The objective was to study the effect of winged bean oil in the BR-2 feed mixture on some 

parameters of performance of broilers. The experiment was carried out with broilers of the Ross 
hybrid and lasted for 7 weeks. The chicks were kept in cages and were given loose mixtures. 
Feed and drinking water was available ad libitum. Up to 3 weeks of age all the chicks were fed 
the same BR-l mixture. Then they were fed the experimental BR-2 mixture. Table 1 gives the • 
composition of the feed mixtures, content of nutrients and tnacro-elements. Lard was used as 
fodder fat. The experiment was arranged in three batches and two repetitions. There were 
20 cockerels in each batch. -

The design of the experiment was as follows: 
Batch . Group 

I control 
II experimental with 50 g of feed fat/kg of mixture 

III experimental with 50 g of winged bean oil/kg of mixture 

The faecal samples for consequential determination of higher fatty acids were taken for 5 days 
in the 7th week of the experiment. The results of the experiment were evaluated using the variance 
analysis according to Snedecor and Cochran (1969). . 

Results and Discussion 

Due to the fact that the winged bean seeds contain 15-20% of oil, extraction 
was chosen as the method for obtaining it, as recommended in literature (Rod­
ger et aI. 1982). First of all, the most convenient conditions for extraction were 
verified in the laboratory, i.e~ the solvent/cake ratio and the duration of extraction 
at 50° C. The results are given in Table 2. The lowest content of oil in the extracted 
cake was found during two-stage extraction, the solvent/cake ratio being 5: 1 
and duration of extraction 30 minutes. 

Based on the laboratory experiment, two-stage extraction was used for the 
processing of 62.3 kg of winged bean cake, the solvent/cake ratio being 5: 1 and 
duration of extraction in each stage 30 minutes at 50° C. A total of 8.5 kg of 
oil was obtained, i.e. the yield from the extraction was 80.2%. In the cake 1.2 kg 
of oil remained unextracted, i. e. 11.2% of the total amount. Losses reached 
0.9 kg of oil (i.e. 8.6%). It is assumed that higher yields can be reached if counter-
current extraction is used. ' 

The content of higher fatty acids was found to be higher in the extracted oil, 
as shown in Table 3. Compared with soybean and peanut oils, winged bean oil 
contains more acids with a long carbon chain C20-C24• The content of these 
acids corresponded with data given in literature (Ekpenyong and Borchers 
1980; Bodger et aI. 1982; Fernando and Bean 1985). The content of ligno-
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Table 1 

The eomposidon 8Dd eontent of nutrients In experimental feed mistures (1I1kB) 

Mixture 

Components 

I 
BR- 2 

BR-l 

I I I II III 

Maize I 450 

I 
530 480 480 

Wheat 190 130 130 130 
Soybean extr. meal 250 250 250 250 
Fish meal 30 10 10 10 
Meat-bone meal 10 20 20 20 
Ethanol yeast 10 10 10 10 
Feed fat - - 50 -
Winged bean oil - - - 50 
MKP2-SP 40 40 40 40 
DB BR-l 10 - - -
DBBR-2 - 10 10 10 

Nx6.25 251.0 247.1 235.2 223.0 
Fat 44.3 32.8 98.3 85.4 
Fibre 38.9 35.5 35.4 40.2 
Ash substances 94.8 61.0 86.5 86.6 
Na 2.3 1.4 2.1 1.9 
K 6.7 7.6 7.0 7.0 
Ca 18.0 11.9 17.3 17.4 
P 10.1 8.1 

I 
9.6 9.8 

Mg 3.1 2.8 2.9 3.0 

Table 2 

The effec:t of experimental eondidons on the yields of extraction of on from the legume 
PsophocIJ'pw t.rragonDlobus (L) DC 

Stage of extraction Duration of extraction (miD.) 
solvent/meal (ml/g) content of oil in extraeted meal 

(g/kg) 
--

I 0 I 15 I 20 I 25 I 30 

IS 

I 
2.5: 1.0 171.6 56.3 51.9 44.1 40.2 
5.0: 1.0 171.6 43.9 33.0 34.3 34.8 
lIs 
2.5: 1.0 40.2 - - - 27.9 

34.8 - - - 25.9 
5.0: 1.0 40.2 - - - 21.1 

34.8 - - - 22.0 

a - 20.0 g of meal was used for extraction 

Table 3 

Content of hlgher fatty acids In on from seeds of the legume PSOj>hOCtJrpw t.rragonDlabus (L) DC 

Material 
I . Acid (internal normalization - %) 

14: 0 116: 0 116: 1 118: 0 118: 1 118: 2 118: 31. 20: 0 120: 1 122: 0 122: 1 1 24 : 0 I 
Winged bean I 
oil - 8.4 0.3 4.7 35.8 29.6 1.1 1.6 2.9 12.4 1.1 

I 
2.4 

a 0.2 9.1 0.4 5.4 41.0 29.5 1.9 2.0 2.2 7.3 - 1.0 
b 0.1 10.4 0.6 4.3 33.7 29.0 2.1 1.1 3.1 11.3 0.9 2.5 
c 0.1 8.8 0.4 5.3 36.0 24.8 1.0 1.4 3.9 14.9 - 3.4 

Soybean oil 

I 
d 

I 
0.1 11.0 0.1 4.0 25.0 50.0 8.0 0.4 - 0.3 - -

Peanut oil d 0.4 10.0 1.7 4.0 61.0 18.0 - 0.9 1.1 2.5 - 1.0 

135 

._-

P 

2.42 
3.00 
2.27 
1.95 

I 
4.92 

4.49 

a Ekpenyong and Borchen (1980), b - }{jguchi et aI. (1982), c - }{ommll et aI. (1983), d - Hilditch and Willi!lms 
(1964) 
p - W\S8turated I\Cids : 8llturl1ted !lei," 
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cerie acid (C24 :0) was somewhat higher (but for different varieties) than was • 
stated by Ekpenyong and Borchers (1980) and Fernando and Bean (1985). 

Due to the high content of fatty acids of the C20--C24 series, particularly be­
henic acid (C22 :0), the oil from winged bean seeds is unsuitable for direct food 
consumption. Olein and stearin fractions were obtained from technological pro­
cessing of oil (cleavage into fatty acids and glycerin) as they can be further used 
for food and for technical purposes (List 1987). 

The experiment with broilers was carried out in order to verify the nutritional 
value of winged bean oil. An addition of 50 g of oil/kg of the feed mixture BR --2 
was found to increase significantly (P < 0.05) their weight gain. The effect of 
winged bean oil was not as significant as that of fodder fat (P < 0.01), but the 
differences between batches I and II were non significant, see Table 4. Since the 
broilers were not kept individually, feed consumption (kg per kg weight gain) could 
not be statistically evaluated. The results given in Table 4 must therefore be under­
stood as a certain trend that is in accordance with the results of the increments 
obtained. It is interesting that no expressive accumulation of acids of the C20--C24 

series (with the exception of lignocerie acid C24 :0) was observed in the faeces • 
of the broilers (Table 5). This fact only proves that these acids had been partially 
absorbed in the digestive tract of the broilers. The high content of behenic acid 
(C22 :0) in the faeces corresponds to the content of this acid in the oil. However, 
in order to obtain more accurate data about the accumulation of higher fatty 
acids in the faeces of the broilers, a total balance of substances had to be carried 
out. It can be said that the lower weight gain in batch III, as compared with batch 
II, could be due to the lower content of N X 6.25 in the mixture. 

Table 4 

Basic parameters of performance of experimental chicks 

Groups/parameter 

I 
Period feed 

weight gain I consumption weight gain I (g) (kg/kg (g) 
weIght gain) 

lst-3rd week 470 1.95 501 
4th-5th week 7748 2.03 887b 
6th-7th week 9148 2.52 1036b 
4th-7th week I 678A,a 2.28 1919B 

i 

a, b - statistically significant difference for P < 0.05 
A, B - statistically highly significant difference for P < 0.01 
The means indicated with the same letters are the same 

Table 5 

II 

feed 
consumption 

(kg/kg 
weight gain) 

1.83 
2.00 
2.32 
2.17 

--

weight gain I 
(g) 

475 
8428 
9808 

I 839b 

Content of higher faUy acids in the faeces of broiler cocks 

--.-

i III i -- -
feed 

consumption 
(kg/kg 

weight gain) 

1.85 
2.01 
2.52 
2.26 

~-----------~-------------------------------------------------

I Acid (internal normalization - %) 
Group 

I 
II 

III 

Winged b eanoil 

C16: 0 / C18: 0 / C18: I / C18: 2/ C18: 3\ ~O: 0 / ~O: 1 I ~2: 0 I ~2: 1 I C24: 0 
-

10.1 3.1 27.1 51.9 1.8 0.6 0.8 2.3 0.4 

I 
0.6 

11.6 6.7 28.2 42.8 1.5 0.7 0.7 0.4 0.1 0.4 

I 14.0 6.5 21.8 35.1 1.4 1.7 1.6 13.0 1.1 3.2 

8.4 4.7 35.8 29.6 1.1 1.6 2.9 12.4 1.1 
I 

2.4 I 
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• In conclusion it should be stated that winged bean oil is a valuable raw material 

• 

• 

• 

for the fats and feed industry. In order to spread its usability, it will be necessary 
to devote attention to the breeding of cultivars which have a low level of fatty 
acids of the C20-C24 series in the oil. 

Experimentalni overeni nutricni hodnoty oleje z luskoviny Psophocarpus 
tetragonolobus (L.) DC u brojleru 

V oleji ze semen luskoviny Psophocarpus tetragonolobus (L.) DC vietnamske 
provenience byl stanoven obsah vyssich mastnych kyselin. Oproti sojovemu a pod­
zemnicovemu oleji ma psofokarpovy olej vyssi zastoupeni kyselin s dlouhYm 
uhlikovYm fetezcem C20-C24• Za ucelem ovefeni nutricni hodnoty psofokarpo­
veho oleje byl proveden pokus na brojlerech. Bylo zjisteno, ze pfidavek 50 gjkg 
oleje do krmne smesi BR-2 vyznamne zvysil (P < 0.05) jeijch pfirustek. Vliv 
psofokarpoveho oleje nebyl ale tak ryrazny jako u krmneho tuku (P < 0,01). 
Rozdily mezi uvedenYmi zasahy byly ale statisticky neryznamne. Dale byly ove­
fovany nejvhodnejsi podminky extrakce oleje ze semen - pomer rozpoustedloj 
jsrot a doba extrakce. 

3KcnepHMeHTanbHaSi o~eHKa nHTaTenbHOH qeHHocTH M8cna CTPYliKoBoro 
paCTeHHSI Psophocarpus tetragonolobus (L.) DC Y 6poHnepoB 

B MaClle H3 ceMSlH CTPYlIKo6oro paCTeHI-ISI Psophocarpus tetragonolo· 

bus (L.) DC BbeTHaMcKoro npoI-ICXO>KAeHI-ISI onpeAellSlllocb cOAep>KaHl-le 

BblCWI-IX >Kl-lpHblX KI-ICIlOT. no cpaBHeHl-l1O C coeBblM 11 apaXI-IAHblM MaCllaMI-I, 

ncoCPoKapnoBoe MaCIlO nOKa3blBaeT 60llee BblCOKoe COAeep>KaHl-le KI-ICIlOT 

C AIlI-IHHOH yrllepoAHOH lIenblO C20 - Cu. ,lI,IlSl YAOCTOBepeHI-ISI nl1TaTellbHOH 

lIeHHOCTI-I ncocpOKapnOBoro MaClla OCYl1leCTBl-IllCSI onblT Ha 6poHllepax. 

Eiblno YCTaHOBneHO, LITO Ao6aBneHI1e 50 r/Kr Macna B KOPMOBYIO CMeCb 

BR-2 3Halll1TellbHO nOBblCl-IllO I1X npl-lpOCT (P < 0,05). Ho Blll-ISlHl-le ncocpo­

papnOBoro MaClla He 6blno TaK Bblpa311TellbHblM KaK Y KOPMOBOro >Kl-lpa 

(P < 0,01). OAHaKo, pa31ll-llil-lSl Me>KAY npl1BeAeHHblMI-I I1CCneAOBaHI-ISlMI-I 

6blnl-l CTaTI-ICTI-ILIeCKI-I He3Halil-lTellbHblMI-I. ,lI,anee npOBepSlnl1Cb caMble YAo6-

Hble YCIlOBI1S1 AnSI 3KCTpaKlII-II-I Macna 1-13 ceMSIH - OTHOWeHl-le paCTBOpl-I­

Tem:/wpOT - 1-1 BpeMSI 3KCTpaKIII1I1. 
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