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ABSTRACT

This experimental study was carried out to exanthme physico-chemical and organoleptic
properties of milk produced from Soybean (Glycinax)n Bambara Groundnut (Vigna
subterranean) and Yam bean (Sphenostylis stenocaFadlowing extraction, the three milk
products were analysed for their chemical compaosijtimineral composition and organoleptic
properties. Results show that conversion of plagans to milk led to high losses of crude
protein, fat, fibre, ash. There was high mean naheetention of between 63-73% in the milk
samples. The pH levels of the plant milk produttsetween 6.10 and 6. 40 were similar to cow
milk pH of 6.40 - 6.60. Organoleptic measuremeiiteazh of the three milk products showed
them to be highly acceptable for human consumpiiwh could serve as good weaning foods.
These novel foods could serve to keep malnutritiooheck, a condition which is common
among rural dwellers.

Keywords: Bambara groundnut, soybean, yam bean, milk arahing food.

INTRODUCTION

Legumes are a unique plant family with seeds inbtlbgseamed pods and they include peas,
soybean, yam bean and other types of beans. Legamegenerally grouped into two main

categories, namely pulse and oil legumes. The &frigam bean and Bambara groundnut belong
to the class of less consumed pulse legumes diiuhed tropical regions. The soybean on the
other hand is an oil legume with high proportioregploitable vegetable oil. Pulse legumes are
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therefore the ones with low levels of oil. In tlepical areas, the pulse legumes constitute the
main source of protein to supplement protein-defitistaples. Soybean is a food crop that is
being planted in many geographical regions of tlgldvand has been involved in different
industrial utilization world-wide. The other two ains, the African yam bean and Bambara
groundnut have limited popularity compared to saybe These three types of beans are
however, not conventionally consumed as Cowpeassdltegumes have all been found to be
good sources of minerals.

Improved research has led to remarkable uses dethenes either as staples or fortifiers e.g.
Soy-moinmoin, Soy-ogi, akara and gHtj; [2]; [3]; [4]. Animal milk has dominated thearket

as a good source of protein, minerals and vitamitiernatives to animal milk are now fast
growing. These three non-conventional legumes anectly good sources for the extraction of
milk. They share certain characteristics such agjtassy appearance of their grains and are hard
to cook.

In this present work milk was extracted from thgulmes with a view to estimating the quality
and the effects of processing on the nutritive amderal compositions of the plant seed flours
from which the three types of milk were fabricated.

EXPERIMENTAL SECTION

Sample collection
Soybean and Bambara groundnut were purchasedyldoath Bodija Market in Ibadan, while
yam bean was purchased at Esa-Oke Market, Osus Sigeria.

Processing
Extraneous materials were removed from the raw k=srgnd the samples were then analysed
tor moisture, ash, crude protein, crude fat, cfilzte and nitrogen free extract [5].

The legumes were soaked overnight, dehulled andngran a grinding machine. The slurry
obtained was diluted so that 100g of beans couwdure 500ml of milk [6]. The homogenized
milk from each type of bean was pasteurized aC8@r 15 minutes and then cooled to room
temperature (€ — 30C).

Sensory evaluation of plant milk

They were all evaluated sensorily by judges fotetasolour, odour and mouth feel on 5-point
hedonic scale [7].

Chemical analysis

Plant milk from each specimen was analysed for iprate composition, mineral composition,
pH and acidity [5].

Specific gravity was determined by the method afrBen [8], Chemical Analysis of Foods.
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Statistical analysis

The data obtained were analysed using ANOVA amatritent. Means were compared by using
Duncan’s Multiple Range (DMR 0.05) test to deteraihe effect of treatment when F — test was
statistically significant at P< 0.05 [9].

RESULTS

Table 1 shows the proximate composition of therfland milk samples of soy bean, Bambara
groundnut and yam bean. The moisture contenteofttfee types of plant flour varied from 9.60
— 11.4% and in contrast, their milk moisture varfesm 70 — 73%. Yam bean flour (YBF),
Bambara groundnut flour (BGF) and Soybean flourR5&ude protein values varied from 22 —
36% contrasting their milk crude protein varyingrfr 1.07 — 2.02%. This result showed a
marked crude protein loss during conversion protress flour to milk. Fat reduction/loss was
remarkably high, from SBF to SBM (91.8%), from YB& YBM (60%) and BGF to BGM
(30%). The fibre of SBF (2.55%), BGF (6.0%) and F¥E5.40%) were all removed in their
corresponding milk samples. The plants’ flour &ahying from 3.40 — 5.32% were drastically
reduced to levels varying from 0.76 — 0.82%. Tlanpflour carbohydrate contents varied from
25% in SBF to 54% and 58.76% in YBF and BGF respelgt Their respective derived milk
samples varied from 24 — 26% in carbohydrate canten

The reference cow (Three Crowns) milk recorded érighoisture (88%), higher protein content,
higher fat content but remarkably lower carbohyali@ntent than plant milk samples, their ash
contents were similar and none of the milk samplas fibrous.

Table 1: Proximate Composition of the flour and milk samples of Bambara groundnut, Soybean and Yam bean

Composition in %

Sample Moisture Protein Fat Fibre Ash Carbohydrate

SBF 8.60 £ 0.25 36.25+2.10 20.30+1.20 5.55+0.61 4.52 £0.50 24.78
0.85

SBM 70.00 +£1.25 2.02 £0.02 1.66 £ 0.03 nil 0.82 £0.01 25.50
1.25

BGF 10.80 +£1.00 24.44 +1.45 2.00+£0.10 6.0t 4.00£0.20 58.76
2.04

BGM 71.59+1.4 01.07 £0.01 1.40 +0.04 nil 0.78 £0.02 25.16
1.20

YBF 11.40 £0.54 22.36+1.45 3.10£0.20 540t 3.40+0.02 54.34
1.85

YBM 73.07 +1.0 1.37+0.03 1.25+0.02 nil 0.76 £0.01 13.55
1.14

COWM* 87.70 3.29 3.61 nil 0.76 £0.01 7.93

Values are duplicate means + SD (Standard &te)
*Source, David Pearson, 1976; Hamad and Baiomy0201

SBF - Soy bean flour; SBM - Soy bean milk

YBF - Yam bean flour; YBM - Yam bean milk

BGF - Bambara groundnut flour; BGM - Bambara gronotmilk
COWM - Cow milk (Ref. Milk)
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Table 2 shows the mineral composition of each pfemtr and their milk samples. Mineral
losses due to conversion of plant flour to milk eventiceable. The overall mineral retention in
milk samples were 73.10%, 64.63% and 67.30% in SBBN and BGM respectively. Barring
all other incidental losses, these mineral contemitsplant milk may be available for
physiological functions of the human body.

Mineral composition of each plant flour and theitknsamples.

Table2
Mineral Composition in mg/100g
MWean
Mineral
Sample Ca Mg K Ma P Fe Cu Zn Mn
Retention/Milk 3
S5BF 77.25 2300 2310 B.22 3792 1543 942 946 35.440
5BM 7240 1820 1140 590 27.20  9.20 5.20 5.10 28.74
% retained 0372 7827 092e4 7178 7170 5962 5520 5376 Bl19 7310
YBF 3000 160 1200 080 2.2 J.91 217 027 0.27
YBM 2775 104 943 0.24 243 0.53 J.16 0.25 dJ.16
% retained 7250 6430 7FB5E 4250 1055 5830 09412 9259 5026 G463
BGF 6394 4386 4200 1014 3543 2005 6.26 893 8.04
BiEM 3868 3440 3300 972 2200 1323 376 3.16 5.52
% retained g0.49 7FE44 TBESY  85E6 6209 6598 6009 3539 6B66 6730

Values are duplicate means + SD (Standard &tewn)
*Source, David Pearson, 1976; Hamad and Baiomy0201

SBF - Soy bean flour

SBM - Soy bean milk

YBF - Yam bean flour

YBM - Yam bean milk

BGF - Bambara groundnut flour
BGM - Bambara groundnut milk
COWM - Cow milk (Ref. Milk)

Observation in Table 3 reveals that the pH valdegglant derived milk (YBM and BGM), and
cow milk were uniform (6.40) except for SBM whichned within a narrow limit (6.10). The
acidity of SBM was almost twice as large as thdsB@M & YBM each of which was 0.45g/kg
lactic acid. The reference cow (Three crown) raitkdity is much higher than those of the three
plant derived milk. The specific gravity of YBM @2) was identical to that of cow milk (0.93).
Those of BGM & SBM were similar and are also idesli
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Table 3: Physico-chemical propertiesof bean milk samples

Parameter 5BM BGi YBM COWM*
FH 6.10 6.40 6.4 6.4-6.6
Acidityas g/kg lactic acid 0.85+0.15° 0.45+0.03° 0.45+0.03° 1.40#
Specific gravity 0.98+0.06 0.99+0.07 0.92+0.10 0.93

Values are duplicate means + SD (Standard &te)
*Source, David Pearson, 1976; Hamad and Baiomy0201

SBF - Soy bean flour

SBM - Soy bean milk

YBF - Yam bean flour

YBM - Yam bean milk

BGF - Bambara groundnut flour
BGM - Bambara groundnut milk
COWM - Cow milk (Ref. Milk)

Table 4 displays the organoleptic properties ohplderived milk compared with cow (Three
Crowns) milk solution prepared in ratio 1:5 withtera In all sensory properties the standard
milk was significantly better (P<0.05) than planilkisamples except only in texture of SBM.
All plant milk samples, however, displayed, verpdsensory scores.

Table 4: Sensory Evaluation of Milk Samples Compared with Three Crown Milk

Parameter Standard SBR YEM BGM

Taste 5.00+0.00% 440+0.52° 4.00+0.63° 4.10+0.57*
Colour/Appearance 5.00+ 000 450+053" 450+053" 4.30+048"
Odour 5.00+ 000 420+042° 420+042° 440+0.42F
Texture/Mouth feel 5.00+0.00° 4 60+ 052 4 60+0.50° 4.40+0.51°

Values are means * Standard deviation of measur&nen

Values significantly different (P < 0.05) are desdtoy superscripts
Abbreviations are as found under table 1

Three crown Milk of 1:5 water dilutions as standard

Values are duplicate means + SD (Standard &te)

*Source, David Pearson, 1976; Hamad and Baiomy0201

SBF - Soy bean flour

SBM - Soy bean milk

YBF - Yam bean flour

YBM - Yam bean milk

BGF - Bambara groundnut flour
BGM - Bambara groundnut milk
COWM - Cow milk (Ref. Milk)
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DISCUSSION

Generally in this study, there were remarkabledssa both proximate and mineral composition
in the three specimens. This is not unexpectedirgean mind that raw material treatments
involved soaking, dehulling and cooking. VirtuaByl highly soluble minerals can be widely
leached into the soaking or cooking water, potassind sodium (K & Na) being the most
vulnerable. Vigorous cooking further lent to thenmyal of minerals which are not easily
leachable. Mineral losses may be caused by reletpiel movement of ions from seed cell into
cooking water in response to diffusion gradient [Lhe vigorous cooking may also release
minerals such as phosphorous from disruption ofeimephytate complex. Loss of mineral may
also be due to removal of hulls, an integral pagrocessing that culminate in milk production.
What accounts for low retention level of Na andnPyam bean milk and Zn in BGM is
unknown. The extent of solubility of the compongatrt of plant flour would determine the
composition of flour milk. Protein and fat beingydulky do not have tendency for appreciable
water solubility. The portions of proximate compdarin the seed flour would be so discrete to
form part of colloidal solution in the milk. Carbgdrate constitutes the most predominant
portion (24-26%) of the plant flour that goes intolk colloidal solution. The crude protein
values obtained in this study correspond to vatiieis47-2.06 reported by a previous researcher

[8].

In conformity with the composition of cow milk reqted in one study [10], moisture constitutes
the major component of plant milk, other componém=isig present in small proportions.

The pH values reported in this study are similapitevious reports [4]; [10], for soymilk. The
acidity of the milk samples in this study is comgiarely higher than a previously reported value
[4]. The characteristic low pH of milk, whether afimal or plant origin, is indicative of low
acidity in which bacterial growth may be limited.hi¢ some foods are characterized by
inherent acidity, others owe their acidity or low po the actions of certain microorganisms.
Therefore, the natural acidity of foods may be tidwf as nature’s way of protecting products
from destruction or spoilage by microorganisms [11]

When milk from soybean, yam bean and Bambara groutne@as compared with cow (Three

Crowns) milk (which was diluted in the ratio of .bth water), in terms of taste, colour, odour
and mouth feel, the judges considered plant milkg@ery good.

This study has therefore shown that plant milkugegacceptable on the basis of organoleptic
scores compared with the standard milk.

CONCLUSION
These plant seeds have been subjected to extrgeterdures which require no specialized and
sophisticated equipment. This process is adaptdhilee village level. The processing retained a

high degree of mineral nutrients needed in the bifdydopted, they could be used as weaning
foods to alleviate malnutrition among rural dwedler
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