
























































































content of chick pea and 3.2 % of lentil (Iqbal et al., 2006). There is no signifi cance (p>O.OS) 

difference among the two varieties in their crude fat content. 

There was a significance (p<O.OS) reduction in fat content due to all the tested traditional 

processing methods appli ed. The highest reduction was observed in dehulled-boiled and 

germinated seeds for 36 hrs i.e 40 - SO % in both black and red varieties over the control. The 

reduction can be attributed to high lipolytic enzyme activity, which breaks down the triglyceride 

to simple fatty acids, sterol esters and polar lipids, especially with soaked, soaked-boiled and 

germinated samples Osman, (2007). Bau et al. , (1996) reported that after 24 hrs of germination, 

lipase inhibitor activity will be decreased. This means the lipase activity of the seeds will be 

improved by the germination process. This could explain the loss of fat by germination. 

4.2.4. Crude fiber 

The mean crude fiber contents of black and red vari eties analyzed in the present study were 13.7 

and 10.6% respectively, is higher than 7.22-9.23% reported by Shaahu el al. , (20IS). This 

difference might be due to environmental, genetic factors or interaction of the two factors. There 

is a significance (p<O.OS) difference between the black and red varieties in their crude fiber 

content. 

Most ofthe treatments applied in the current study were signifi cantly (p<O.OS) reduced the crude 

fiber content of the studied samples. However, germinated seeds for about 48 hrs have increased 

crude fiber content significantly (P<O.OS) in both varieties. The increment was 7 % in black and 

8 % in red varieties over the control. The dehulled and dehulled-boiled samples exhibited over 

90% reduction in crude fiber content. This reduction may be due to accumulation of the crude 

fiber in the seed coat as compared with the cotyledon. 

4.2.5. Crude protein 

The mean crude protein content was found to be 2S.03 % in black and 24.94 % in red vrieties. 

Protein content of the present study samples was comparable with the report by Osman, (2007) 

on lablab seeds. The mean crude protein content of the two varieties of lablab seeds in the 

present study is simil ar with the 24.7% crude protein content of cowpea (Iqbal el al. , 2006), but 
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higher than 21 % crude protein content of pigeon pea seed (lorgyer, 2009). There is no significant 

(p>O.OS) difference among the two varieties in their crude protein content. 

Protein content increased significantly (p<O.OS) in all traditional processing methods except for 

soaking. Dehulled-boiled samples showed maximum increment in protein content (22 %) higher 

than the raw seeds in both varieties. The Protein content increment when the seeds were dehulled 

indicates that the hull has small amount of protein and was substantially diluted the protein 

content of the seeds. The decrease in protein content during soaking might be attributed to the 

leaching out of soluble proteins within the soaking water. 

4.2.6. Total carbohydrate 

Carbohydrate content was SS.37 % in black and S8.77 % in red varieties. These are lower than 

that of 67.23 % reported by Osman, (2007). There is a significant (p<O.OS) difference between 

the two varieties in their carbohydrate content. 

There, was significant (p<O.OS) increase in carbohydrate content of black varieties III all 

treatments other than germinated seeds for 48 hrs. Increment in carbohydrate content may be due 

to reduction in other nutrients since it is calculated by differences. Germinated for 48 hrs 

significantly (p<O.OS) reduced carbohydrate content. And in case of red varieties, unsoaked­

boiled and germinated for 48 hrs brought a significant (p<O.OS) decreased carbohydrate content. 

This reduction could be attributed to the use of carbohydrates as source of energy for young 

seedlings Osman, (2007). 

4.2.7 Gross energy 

This study has shown that the mean calorific value of raw seeds were 344.1 and 3S7.32 Kcal for 

the black and red varieties, respectively, which is comparable with results indicated by Shaahu el 

al. , (20 IS). The mean total energy content of the two varieties in the present study is higher than 

336 kcal energy content of mung bean (Blessing and Gregory, 2010) but lower than 374 Kcal 

energy content of cowpea (Hajjagana el al., 2014). There is a significant difference (p<O.OS) 

between black and red varieties of lablab seeds. 
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There was an increasing effect on total energy content of the processed samples over the control 

of black varieties. Increment of7.6 % for soaked seeds for 18 hI's, 13.05 % for dehulled seeds, 13 

% for dehulled-boiled and 5% for germinated seeds for 24 hrs was observed in black varieties. 

The other treatments didn' t have any significant effect on total energy content of the black 

variety. In the red variety, treatments unsoaked-boiled and germinated seeds for 48 hrs showed 

1.6 and 1.5% reduction in total energy. A significant (p<0.05) increment of the total energy was 

observed in samples of soaked seeds for 181m (2.8 %), dehulled seeds (9.4 %), soaked-boiled 

seeds (1.26 %), dehulled-boiled seeds (8 %) and germinated seeds for 24 Ius (2.65%) in red 

varieties of lablab. Increment of the total energy could be attributed to reduction in nutrients 

other than the energy sources. 

4.3.111 vitro protein digestibility (lVPD) 

The table below shows that effect of different processing methods on in-vitro protein 

digestibility (Table 6). The IVPD of raw seeds were found to be 70.91 in black and 71.9% in red 

varieties. The IVPD of raw seeds in this study was in agreement with that reported by 

Kalpanadevi and Mohan, (2013) and Kala et al. (2010), but, lower than results reported by 

Osman, (2007). There is no significant (p>0.05) difference among the two varieties of lab lab 

seeds in their protein digestibility. 

The present study showd that, all traditional processing methods significantly (p<0.05) increased 

IVPD in both varieties except soaking for 6hrs. There was no significance (p>0.05) difference in 

IVPD among raw and soaked for 6hrs samples. However, increasing IVPD was observed when 

the time of soaking was prolonged. Soaking for 12 hrs of black and red varieties showed 10 and 

5% increments, respectively over their respective raw samples. Samples of soaking for 18 hrs 

brought an increment of about 17 % in black and 12 % in red varieties. Germination was also 

found to be effective to improve protein digestibility. The improvement was 10 % in germinated 

for 24 hrs black and 7 % in germinated for 24 hrs red seeds. Improvement of IVPD increased 

with prolonged germination period. The maximum improvement in IVPD was observed in 

germination of 48 hrs (i.e 28% in germinated for 48 hrs black and 22% in germinated for 48 hrs 

red varieties). These results agree well with those reported by Mubarak (2005), Ghavidel and 

Prakash, (2005) and Osman, (2007). 
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Table 61n vitro protein digestibility of raw and processed L. purp ureus varieties (%) 

Black variety of lablab seed Red variety of lab lab seed 

S.type Protein digestibility (%)" S.type Protein digestibility (%)" 

Raw BR 70.91±0.16' RR 71.9±0.42' 

BS6 71.24±0.83 'b RS6 n.46±0.34,b 

Soaked BS12 n.76±0.6S' RS12 7S.S4±0.13' 

BS18 83 .04±0.07d' RS18 81.01±0.OSd, 

Dehulled BD 84.16±0.S7' RD 8 1.2S±0.08' 

BUB n.2±0.43b RUB 73.8±0.14b 

Boiled BSB 88.78±0.S9' RSB 84.76±0.86' 

BDB 82.3S±0.S7d RDB 79.96±0.09de 

Germinated BG24 78.22±0.60' RG24 76.76±0.00' 

BG36 82.3±0.43d RG36 79.S8±O.lOd 

BG48 91. 17±0.4g RG48 88.0S± 1.91 g 

" All such results are Mean ± standard deviation of two independent analyses 
Means in the same column with different letters are signifi cantly different (P < O.OS) 
R~Raw seed, S6~ soaked for 6hrs, S 12~soaked for 121m, S 1 8~soaked for 181m, D~Dehulled seed, 
UB~unsoaked-boiled , SB~soaked-boiled , DB~dehulled-boiled , G24~germinated for 241m , 
G3 6~germinated for 361m, G48~germinated for 48hrs, 
The first letters Band R represent black and red varieties respectively 

Improvement in protein digestibility may be attributed to reduced enzyme inhibitory activity, 

denaturation of protein and hydrolysis of antinutritional factors like phytic acid and talmins 

during different processing methods (Osman, 2007). Interaction of starch with fiber, phytic acid 

and tannin, leads to suppression of pepsin activity by dietary fiber and consequent reduction of in 

vitro protein digestibility . Negati ve correlation between phytic acid and tannin with il7 vitro 

digestibility of protein support this study observation. Significant negative correlations were 

observed between in vitro protein digestibility and phytic acid , talmin and total dietary fiber, with 

least correlation in case of fiber (Ghavidel and Prakash , 2005). 

4.4.Mineral content 

The mineral content of raw and processed seeds of black and red lablab varieties are presented in 

Table 7. 
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Table 7 Mineral content of raw and processed black and red varieties of L.purpureus (mg/IOO 

Treatment Black varieties Red varieties 

S.type Ca" Fe " Zn" p" S.type Ca" Fe" Zn" P" -Raw BR IOS.S9±0.I,d 3.72±0.OSf 3.90±O.44' 432.7S±2.S' RR I02.06±O.S' 3.82±O.02h 3.6±O.28' 46 J.lS±2.1' 

BS6 I04.88±1.8' 3.S4±O.002a, 3.01 ±O.O2' 400.62±1.17a~S6 102.72±1.9' 3.SS±O.06h 3.0±0.OO2b 338.79±2.So 

Soaked BSI2 I06.IS±O.6,d, 3.47±O.02d" 3.1 7±0.OO4' 376.12±0.S2' RSI2 104.0S±O.9' 
- h 

3.48±0.O6 
- d 

3. 1 7±O.02 410.SS±1.0' 

BSI8' IOS.30±0.3,a 3. 1 9±O.OSc - , 2.96±0.01 36i34±2.S3b RSI8 1 04.S6± 1.2' 3. IS±0.03'" 2.9S±0.003' 396.07± 1 .6b 

Oehulled BO SOA9±1.8' 3.02±0.02b 3.21±0.001"f S2S.66±T.94h RO 48.06±1.7' 3.08±0.016 3.11±0.02' S4S.16±2.04' 

BUB 1 08:S0±0.1' 3.0±0.Q3 b 2.90±0.0 1' 373.07±I.S3' RUB 102.9S±0.5' 3.01 ±0.01' 2.94±0.02' 408.6±I .OSc 
- f - -Boiled I BSB 107.81 ±0.Sd, 3.6 1±0.12' 3.0±0.0 1' 374.22±0.03 ' RSB 109.7S± l. Sd 3.30±0.04 2.98±0.02' 407.1 7± 1.2' 

BOB S6.03±2.3b 3.07±0.03b 2.96±0.02b 3S I .24±2.04' ROB- S7.6± 1.04b 31 6±0.03d 3.0 I ±O.OO 1 b""279.3±2.0' 

BG24 122.0±OA' 3.26±0.03' 3.10±0.0I d 4S4.43±0.9Sf RG24 IIS .77±2.7' 3.34±0.04' 3. 10±0.OS' 487. 14±2,i 

Germinated r~6 12S.26±0.1 h 2.88±0.03' 3.0±0.03c 4S7.3S±1.87f RG3 6 12S.36±2.8' 3.S9±0.02' 3.0±0.01 ' 491.3±1.0' 

BG48 I 13 .92±0.1 f 3.21±0.04c 3.11±0.0Id 483.S 1±2.21 ' RG48 113 .04±0.13d, 3.23±0.03' 3.1 ±0.18' SIO.04±l.Sf 

" All such results are Mean ± standard deviation of two independent analyses 
Means in the same column with different letters are significantly different (P < O.OS) 

R=Raw seed, S6= soaked fo r 6hrs, S 12=soaked for 12hrs, S I 8=saaked for I 8hrs, O=Oehulled seed, UB=unsaaked boiled, SB=saaked-boiled, 

OB=dehulied-ba iled, G24=germinated for 24hrs, G36=germinated for 36hrs, G48=germinated for 48hrs, 

Band R represent black and red varieties respective ly 
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4.4.1. Calcium 

The mean value of calcium content of black and red seeds of lablab were 105.59 and 102.06 

mg/lOOg, respectively, which is lower than that reported as 520 mg/lOOg by Shaahu et al., (2015) 

and 160 mgll OOg by Arinathan et aI. , (2003). The difference might be due to environmental and 

genetic factors. There is a significance (p<0.05) difference between two varieties in terms of their 

Ca content. 

Traditional processing methods used in the current study showed either significant increment or 

reduction of Ca content of the samples. Germination significantly (p<0.05) increased the Ca 

content by 15.5 % in germinated seeds for 24hrs, 18.6 % in germinated seeds for 36 hrs and 8 % 

in germinated seeds for 48 hrs in black varieties as compared to their respective raw seeds. 

Germination brought 11-23 % increment of Ca in red varieties of lablab. This result is in contrast 

with result obtained by Duhan et al., (2002) reported as germination for 24, 36 and 48 h resu lted in 

the losses of Ca in pigeon pea seeds. The difference might be due to variation in samples. Loss of Ca by 

52 % in Dehulling and 47 % in dehulled-boiling of seeds was observed in both black and red 

seeds over their respective control. Minerals present in the hulls might have been lost during 

dehulling. Therefore, contributing to the lower mineral contents in the dehulled lablab seeds. 

These results agree with that of reported by Duhan el al. , (2002). 

4.4.2. Iron 

The mean value of Fe content of black and red lab lab varieties were 3.72 and 3.82 mgllOOg, 

respectively, which are lower than 5.6 rep0l1ed by Shaahu et aI., (2015) and 7.9 mgllOOg 

indicated by Arinathan et aI., (2009). The difference might be due to agronomic differences 

between cultivated places and/or genetic differences among the seeds. There is no significance 

(p>0.05) difference among the two varieties in their Fe content. 

All processing methods applied in the current study significantly (P<0.05) reduced Fe content in 

both varieties . With an increase in soaking time, i.e. 6 to 12 and 12 to 18 hrs, the loss in Fe 

content was noted. The loss was found to be 5-7 % in soaked for 6 hrs, 7-9 % in soaked for 12 hrs 

and 17-19 % in soaked for 18 hl's samples. Similar resu lts were observed by Duhan el aI. , (2002). 

Dehulling also caused significant (p<O.05) decrease in Fe content. Reduction of Fe content by 19 
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% was observed in black and red dehulled samples. This reduction may indicate significant 

presence of this mineral in the seed coat. Boiling of unsoaked, soaked and dehulled samples and 

Germination significantly (p<O.OS) reduced Fe content of lablab seeds. This reduction could be 

due to leaching of Fe to soaking and boiling water. These results agree with that of reported by 

Duhan el al., (2002), El-Adawy et aI. , (2000) and Ghavidel and Praksh, (2007). 

4.4.3. Zinc 

Zn was the other mineral investigated in this study. The mean values of black and red seeds of 

lablab varieties were 3.9 and 3.6 mgllOOg, respectively. This is lower than reported by Shaahu et 

aI., (20 IS) but higher than that of indicated by Arinathan et aI., (2009) for the same seeds. The 

differences might be due to envirolUllental and genetic differences among the samples. There is 

no significance (p>O.OS) difference between the two varieties in their Zn content. 

All treatments used in the current study significantly (P<O.OS) reduced Zn content of both 

varieties . Boiling of unsoaked, soaked and dehulled samples caused more reduction in Zn 

content, which was 23-2S% in black and 16-18 % in red lablab seeds, and these results might be 

due to leaching out of this mineral with boiling and soaking water. 

4.4.4 Phosphorus 

The mean value of P was 432 .7S mg/IOOg in black and 461 mg/IOOg in red varieties . This is 

comparable with results reported by Shaahu et aI. , (20 IS) and Ramakrishna, (2008), but higher 

than that of indicated by Arinathan el al. , (2009) and Kalpanadevi and Mohan, (2013). 

Significant difference (p<O.OS) among the two varieties in terms of their P content was 

identified. 

Dehulling and germination of black and red lablab seeds has significantly (P<O.OS) increased the 

P content. As the period of germination prolonged, fUliher increment of P content was observed. 

After germination of 48 hrs, increment of P was 12 % in both varieties. These data agreed with 

that of showed by EI-Adway et al., (2002) and Ramakrishna, (2006) but in contrast with results 

reported by Duhan el al., (2002) and Ghavidel and Prakash, (2007). 
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4.5. Mineral bioaccessibility 

Different domestic processing methods had a significant (p< 0.05) positive effect on the 

bioaccessibility of minerals including Ca, Fe and Zn (Table 8). As a result of soaking, dehulling, 

boiling and germination, bioaccessibility of minerals improved to varying extents. After 6 hI's of 

soaking, bioaccessibility of Ca, Fe and Zn improved by 1.2- 1.7, 9.9-13 and 6. 17-8.8 %, 

respectively over the controls of the black and red seeds. As the period of soaking prolonged, 

bioaccessibility of these minerals was enhanced. After 18 hrs of soaking, bioaccessibility 

increment was 3.8-4.6 % for Ca, 16.5-18.5 % for Fe and 23.7-24.3 % for Zn. Similar results was 

observed by DuluU1 e/ al. , (2002) and Kumari e/ al., (2014). Soaking followed by dehulling further 

increased bioaccessibility of all minerals studied especially Ca. Bioaccessibility of Ca increased 

by 75 % in black dehulled and 82 % in red dehulled samples over the raw seeds. After 24 hrs of 

germination i.e in germinated seeds for 24 hIS black and red samples, increment of 11-15 % Ca, 8-

9 % Fe, and 30-32 % Zn were observed. When germination period was prolonged, further 

improvement in bioaccessibility of minerals was detected. These results are in agreement with 

previous reports for germinated green gram, cowpea, lentil and chickpea (Ghavidel and Prakash, 

2007). There is no significance (p>0.05) difference among varieties in mineral bioaccessibility. 

Divalent ions, including Ca, Fe and Zn are generally present in association with the anti nutrients 

in plant foods , which may be responsible for lower extractability of these divalent ions. The 

decrease in the level of antinutrients by various domestic processing methods like soaking, 

dehulling, boiling and germination, as reported in different studies for other legumes, and in the 

present study may possibly release these mineral ions in free form and thus, account for their 

increased in bioaccessibility. The presence of tannin and phytic acid in seed coat as inhibitors 

was demonstrated to reduce iron absorption by chelating the iron ion. As a divalent cation, Fe, is 

also generally present in association with phytic acid, and this may be responsible for its lower 

extractability. However, reduction in phytic acid as a result of soaking and cooking may explain 

higher bioaccessibility of iron and other minerals. Increase of calcium bioaccessibility after 

dehulling of samples could be contributed to simultaneous reduction of phytic acid, tannin and 

dietary fiber. Several reports show the negative correlation of phytic acid and dietary fiber 

contents of foods with percent ofCa, Fe and Zn bioaccesibility (Ghavidel and Prakash, 2007). 
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Table 8 M ineral bioaccessibility of raw and processed lablab seed varieties (%) 

Treatment B lack varieties Red varieties 

S.type Ca' Fe" Zn" S.type Ca" Fe' Zn " 
~ 

Raw BR 45 .34±0.3 1 ' 34.04± 1.00' 54.27±0.41' RR 46.9±1.09' 3S.27±0.09' 52.30±0.69' 

BS6 45.97±0.92'b 38.63±1.0S'" S7.62±0.86b RS6 47.46±0.66'b 38.77±0.93' 56.91±J .07b 

Soaked BS12 46.06± 1.02,b 38.67±0. 11 ,d 64.43±0.93 ' RSI2 48.IS±0.62,b, 4 0.83±0.88d' 61.99±0.49' 

BS18 46.S9±0.01 b 40.33±0.09d 67.J2±0.63d RS J8 48.70±0.42b, 4 1.07±0.37d, 6S.03±1.36d 
~ -Dehulled BD 78.6 15±0.30' 42 .9S±0. 16' 68.88±0.4' RO 86.32±J .06f 41. 72±0.49d' 67.69±0.39' 

BUB 47.19±0.OSb 36.14±0.04'b S5.32±0.4' RUB 49.0S±0.25' 3 6.86±0.28b~ S4.51±1.53'b 

Boiled BSB 49.06±0.S8' 34.S3± 1.24' 66.27±0.88d RSB SI.05±0.4 1 d 36.46±0.2S,b 64:i±0.78,d 

BDB 49.S9±0. 18' 34. 1S± I.S3' 63.62± 1.03' ROB SI.60±0.6Sd 35.29±0.99' 6 1.96±0.24' 

BG24 49.96±0.07' 37.29±1.6b, 70.53± 1.07,f RG24 52.0 1±0.52d 38.24±0.S3' 69.26±2.02,f 

Germ inated BG36 SO.1 6±O.08c 40.64±1.I 7d 71.39± 1.07' RG36 52.2S±0.48' 40.40±0.74' 70.89± 1.44f 

BG48 S3 .82± 1. 18d SO.87±0.2Sf 72.23±0.62f RG48 S4.7S±0.4S' 42.26±0.4S' 71.66±0.si 

" All such resu lts are Mean ± standard dev iation of two independent analyses 
Means in the same co lumn with diffe rent letters are sign ificantly diffe rent (P < 0.05) 
R=Raw seed, S6= soaked for 6hrs, S 12=soaked for 12hrs, S 18=soaked for 181m , D=Dehulled seed, UB=unsoaked bo iled, SB=soaked­

boi led, DB=dehulled-boi led, G24=germi nated fo r 241m, G36=germinated for 36hrs, G48=germinated for 48hrs, 

Band R represent black and red variety respective ly 
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4.6. Anti nutritional factors 

-Data on phytic acid, tannins and alkaloids of raw and processed lab lab varieties are summarized 

in Table 9. 

Table 9 Anti nutritional factors of raw and processed black and red varieties of L. purpureus 

Treatment 

Raw 

Soaked 

Dehulled 

S. 
type 

B lack varieties 

Phytic acid 

(mgl IOOg) 

Tannin Alkaloids S. 

(mgl IOOg) (%) type 

BR 

BS6 

-~~~~~ 
320.S3± 1.97g 1.32±O.02' I.3±O. 14' RR 

303.61± 1.97' O.S2±O.07' I.O±O" RS6 

Red varieties 

Phytic acid 

(mglIOOg) 

Tannin Alkaloids 

(mgl IOOg) (%) 

BSI2 300.2S± 1.96d, O.6 1±O.I " O.9±O.14 RS I2 3 14.44±O' O.63±O.l d, I.\ ±O. 14b, 

BS IS 296.67± I.S7' O.5I ±O.OSb O.S±O'b RSIS 309.44± 1.57' O.54±O.12,d, I±O·b 

BD 

BUB 

298.89±O.79 

293.06±O.39' 

UN O.9±O. 14 RD 

O.63±O.06b
' O.9±O.14'" RUB 

312.S0±2.7Sd, UN 

304.72± I.\S' O.79±O.OS' 

I.\ ±O.14'" 

I.\ ±O.14'" 

Boi led BSB 277.7S± I.S7' O.6 1 ±Ob~'-~O~.6~±O" RSB 293.S9± 1.57b O.S I±O.06b'd O.S±O' 

BOB 264.4S± 1.57" UN O.6±O· RDB 270.2S±I.\S' UN O.S±O" 
I.---~ 

BG24 313.S9±2.36' O.72±O.02' I.\ ±O.14' RG24 3 13.S9±2.36' O.6S±O.07,r I.3±O.14' 

Genninated BG36 312.22± 1.57' O.3S±O.09" I.\ ±O.14'd RG36 31 O.28±2. 75d' 0.43±O.07'" I.3±O.14'" 

BG48 310.S3± 1.97' O.34±O.05" I.\ ±O.14'dl-':::R~G:'74::-S -~30:':3~. 8:':9~±'::'O.'::':OO' O.38±O.O I b I.3±O.14'd 

• All such results are Mean ± standard deviation of two independent analyses 
Means in the same col umn with different letters are sign ificantly d ifferent (P < 0.05) 

R=Raw seed, S6= soaked for 6hrs, S l2=soaked for 12hrs, S l 8=soaked fo r 18hrs, D=Dehulled seed, 

UB=unsoaked boiled , SB=soaked·boi led, DB=dehulled-bo iled, G24=germinated for 241m , 

G36=germinated for 361m, G48=germinated for 48hrs, 

The first letters Band R represent black and red variety respectively 
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4.6.1. Phytic acid 

The phytic acid content of lablab seed varieties were calculated using standard calibration curve 

(y=-0.006+0.335 , R2=0.995) (Atmex 2-A). The phytic acid content of the raw lab lab seeds was 

320.83 and 338.33 mg/100g in black and red varieties, respectively. These are lower than that of 

reported by Ramakrislma et aI., (2006) and Osman, (2007), but comparable with those reported 

by Kala et al. , (2010). The mean phytic acid content of the two varieties in the present study is 

much lower than 886 mg/lOOg phytic acid content of pigeon pea (Duhan et al. , 2002) and 1210 

mg/100g phytic acid content of chick pea (EI-Adawy, 2002). There is a significance (p<0.05) 

difference among varieties in their phytic acid content. 

All traditional processing methods applied in this study significantly (P < 0.05) reduced the 

phytic acid content. Soaking and dehull ing contributed significantly towards lowering the phytic 

acid content (Table 9). After 6 hours of soaking, the percent loss was 5%. With an increase in the 

period of soaking, i.e. 6- 12 and 12-18 hours, further reductions in phytic acid content were 

noticed. The longer the periods of soaking, the higher the losses of phytic acid content occurred. 

Dehulled samples had lower levels of phytic acid, i.e. black and red dehulled samples showed 7 

% reductior, over the control. In the present study, boiling of lll1soaked, soaked and dehulled 

seeds was the most effective treatment in reducing the phytic acid content. Dehulled-boiled 

samples exhibited 18-20 % reduction in phytic acid followed soaked-boiled samples (13 %) and 

unsoaked boiled samples (9-10%). This finding, agrees with that of Duhan et aI., (2002) and 

Shaahu et al. , (20 I 5). The reduction of phytic acid content by soaking and boiling might be due 

to leaching out of this compound with soaking and boiling water. Germination also resulted in a 

significant (p < 0.05) reduction of phytic acid. As the period of germination prolonged, i.e. 24-

36 and 36-48 hours, increasing reduction in phytic acid content was observed. A loss of 2-7 % 

occurred du'ring 24 hours germination. After 48 hours of germination, lablab seeds contained 

phytic acid ·Jf 3-10 % less than that of raw seeds. The reduction of phytic acid could have been 

due to increusing phytase (responsible for breakdown of phytic acid) activity during germination. 

Germination has been reported earlier by different workers to have a diminishing effect on the 

phytic acid content of various legumes (Duhan et aI. , 2002; Ghavidel and Prakash, 2007). 
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4.6.2. Tannins 

The tannin content of lablab seed varieties were calculated using standard calibration curve 

(y=0.586+0.009, R2=0.996) (Annex 2-B). Tannin levels in raw black and red varieties were 

found to be 1.32 and 1.48 mgl IOOg, respectively (Table 9). These are lower than results reported 

by Shaahu et al., (2015). The difference might be due to agronomic and/or genetical factors. The 

mean tannin content of the two varieties of lablab seeds in the current study is much lower than 

85 mgll OOg tatmin content of pigeon pea and 485 mgl lOOg taImin content of chick pea (Jorgyer 

et al., 2009; EI-Adawy, 2002). There is a significance (p<0.05) difference among the two 

varieties in their tannin content. 

All traditional processing methods significantly (p < 0.05) reduced the tannin content of the 

seeds. After 6 hours of soaking, the percent loss was 37 % in black and 45% in red varieties. 

With an increase in the period of soaking, i.e. 12 and 18 hours, the tannin content was reduced by 

54 and 61 % in black and 57 and 64% in red lablab seeds, respectively as compared with their 

raw seeds. No tannins were detected in dehulled and dehulled-boiled samples. This might be due 

to removal of the seed coat which is known to be much richer in tannins than cotyledon of seeds. 

Egounlety, (2003) also reported similar results for some decorticated legumes. Black and red 

soaked-boi led samples showed reduction of tannin content 54 and 66%, respectively fo llowed by 

black unsoaked boiled (52 %) and red unsoaked-boiled sample (47%). Several investigators have 

also reported sign ificant (P<0.05) reduction in tannin content with boiling of cowpea (Udensi el 

af., 2007), pigeon pea seeds (Iorgyer el al., 2009) and lablab seeds (Shaahu el a!. , 2015). The 

reduction in tannin content may be attributed to leaching out of these compounds into soaking 

and cooking medium. 

Germination significantly (P<0.05) reduced the tannin contents of the seeds. After 24hrs of 

germination, the tannin contents were reduced by 45% in black and 54% in red varieties. As the 

time of germination prolonged, the reduction of tannin content was further increased i.e 48hrs 

germination brought 74% reduction in both varieties. This finding, agrees with that of reported 

by Ramakrishna el aI., (2006). Similarly, Ghavidel and Prakash, (2007), reported reduction in 

talmin content during germination of green gram, cowpea, lentil and chickpea. The reduction of 

tannin content may be attributed to leaching out of these compounds in to soaking water. 
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4.6.3. Total Alkaloids 

The result obtained for the total alkaloid content of raw lablab seeds was 1.3% in black and 1.5% 

in red varieties (Table 9). The present result is lower than that reported 2.25 % by Shaahu el 01. , 

(2015) for the same seeds. This variation might be due to difference in varieties. There is no 

significance (p>0.05) difference among the two varieties. 

Alkaloid content of samples in the present study was significantly (P<0.05) affected by different 

traditional processing methods. Soaked, dehulled and b?iled samples had significantly (P<0.05) 

lower content of alkaloids when compare to the raw seeds in both varieties. Loss of alkaloids in 6 

hrs soaking was 23 and 20 % in black and red varieties, respectively. When the time of soaking 

prolonged, percent of loss also increased i. e after 18 lu·s of soaking (38 % in black and 33% in 

red) loss of alkaloids was recorded. Dehulling brought 30 and 27 % reduction of alkaloid content 

in black and red seeds, respecti vely. In the present study, Boiling of unsoaked, soaked and 

de hulled seeds brought the highest reduction in alkaloid content. Boiled samples had 30-54 % 

and 27-47% reduction of alkaloids in black and red varieties, respectively. These results agree 

with that of reported by Shaahu el 01. , (2015). This reduction trend may be due to removal of 

alkaloids with soaking and boiling water. Since alkaloids are water soluble, soaking in water may 

have easily ,emoved them from the seed. The other reason for decreasing in total alkaloids may 

be attributed to removal of the seed coat from the grain which contains cCllain amount of 

alkaloids. In thi s study germination had no significant effect on alkaloid contents. 
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5. Conclusion and Recommendation 

5.1. Conclusion 

The present study indicated that lablab purpureus is grown as a mixed cropping in Konso, 

SNNPR and three different colored seeds were identified (black, red and white). Lablab seed is 

used as one of the ingredients in preparation of "hersha", local food in Konso. 

The black and red seeds were included in this study and there is a significant difference (p<0.05) 

among the two varieties in terms of their fiber, CHO, energy, Phytic acid, tann in, Ca and P 

contents. Red variety of lablab seed contained high amount of CHO, energy, phytic ac id and 

tannin contents when compared with the black seed. Diffe rent traditional processing methods 

applied in this study have a significant (p<0.05) effect on nutritional composition, antinutritional 

factors and nutritional quality of lab lab varieties. In most of traditional processing methods 

applied the total protein content showed a sign ificant (p<0.05) increment (1.75-22.45 %) with 

highest during dehulled-bioling (22.45 %). Dehulled samples had significantly (p<0.05) the 

highest carbohydrate and total energy (65.75 and 389.01 Kcal). All traditional processing 

methods appl ied in the current study significantly (p<0. 05) increase in vitro protein digestibil ity. 

Germination showed a significantly (p<O.05) higher increment (6. 8- 28.6 %). 

All traditional processmg methods significantly (p<0.05) decreased Fe and Zn contents. 

Dehulling and germination increase phosphorus content up to 21 and 12% respectively. Dehulled 

and dehulled- bo iled samples had a significantly (p<0.05) decreased calcium content (50.49 and 

56 .03 mg, respecti vely in black). All traditional process ing methods significantly (p<O.OS) 

increased bioaccessibil ity of Ca, Fe and Zn. Dehu ll ing showed signifi cantly (p<O.OS) higher 

increment in Ca bioaccess ibility (up to 84 %). 

All trad itional processing methods significantly (p<O.OS) reduced antinutritional factors (2. 16-20 

% in phytic acid, 38 % - un detected level in tannin and 13.33-S4 % in total alkaloids). Boiling of 

unsoaked, soaked and dehulled samples showed the highest reduction (p<0.05) in phytic acid 

content (9-20%). The tannin content was reduced to the extent of undetected level due to 

dehulling and dehulled-boiling. Boi ling of soaked and dehulled samples showed the highest 
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reduction (p<O.05) in total alkaloids (47-54%). Germination had no significant (p<O.05) effect on 

the level of alkaloids. 

Overall, Lablab purpureus has a good food composition levels with big limitation of 

anti nutrients. But after reducing antinutrients with the mentioned traditional methods, the crop 

can be a good source of protein, energy and minerals . Therefore, soaking, dehulling, boiling and 

germinating hold a good potential for improving the nutritional value of lablab seeds by reducing 

anti nutritional factors such phytic acid and tannins thereby enhancing its utilization. 
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5.2. Recommendations 

The current study with its own limitation has investigated the effects of different traditional 

processing methods on the nutritional composition, antinutritional factors , protein digestibility 

and mineral bioaccessibility of lablab varieties. The fo llowing issues should also be considered 

in the future based on the outcomes of the current study. 

o The production and consumption of lab lab should be extended from Konso to other parts 

of Ethiopia. 

o Appropriate processlllg method must be followed to improve nutritional quality. 

Accordingly, dehulling and germination of seeds is suggested to be promoted for 

improved protein digestibility and mineral bioaccessibility. 

o Though Lablab purpureus have high protein content, the amino acid composi tion of the 

seeds has not been studied in this study. So amino acid composition of the seed should be 

further studied. 
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Annex I-Discussion points for FGD 

I . What was the geographical origin of lablab? 

2. When was it introduced to Konso? 

3. What is its local name? 

4. Do you know its scientific name? 

5. What are the existing varieties oflablab? 

6. When is the sowing season of lab lab? 

7. When is the sowing date (month)? 

8. What is the total rain fall amount it requires? 

9. What climatic (weather) conditions are suitable for its harvest? 

10. What type of soil favors its growth? 

II . Is any fertilizer enhancement required for its harvest? 

12. Does it require pesticide fo r its harvest? 

13. Comparing with other commonly harvested legumes and cereals, does lab lab have 

an advantage? 

14. If the answer for question (13) is yes, what are the advantages it has over the others? 

IS . What is the maximum annual yield per hectare? 

IS . Is there any post harvest loss? If there how much? 

16. If the answer for the above question is yes, what are the main causes of the loss? 

17. Can lablab be edible food source? 

18. If the answer fo r the above question is no, what limits its consumption? 

19. If tlte answer fo r the question (6a) is yes, what are the main food items that can be 

prepared from it? 

20. What are the main traditionally used processes to make it ed ible? 

2 J. What are the effects of these processes on the raw seed? (i.e. palatability, reduction Of 

bitterness, reducing flatulence, etc) 

22. What are the other uses of lab lab for the local community? 

23 . What is the current market price oflablab? 

24. Is there any studies have been conducted on lab lab? 

25. Any information that you would like to add 
THANK YOU 
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Annex 2 Standard calibration curves of standards 
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