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ABSTRACT

has high protein (22,9%) and iron {6%1 content. _Tod_ay the
tlization of legumes _and pulses as plant yoghurt using pmbuqtm microbes
increasing. In this research cowpea was processed using probiotic
a‘?aobas such as Lactobacillus acidophillus (LA), and Bifidobacterium
Tﬁdﬂm (BB), to yield a yoghurt product. This research utilized Complete
Design with one factor, five levels and three replications. The
variables studied were the types pf probiotic starters, which were 1)
Combination of Streptococcus salivarius subsp. Thermophilus : Lactobacillus
delbrueckii subsp. Bulgaricus = ST:LB; 2) Combination of Streptococcus ’
salivarius subsp. thermophilus : Lactobacillus delbrueckii subsp. bulgaricus: |
Lactobacillus acidophilus = ST:LB:LA: 3) Combination of Streptococcus
salivarius subsp. Thermophilus : Lactobacillus delbrueckii subsp. Bulgaricus
- Bifidobacterium bifidum = LB:ST:BB; 4) LA, and 5) BB. The quality of
Cowpea yoghurt were determined by chemical analysis (water content, pH,
Total Titratable Acid (TTA), and Total Soluble Solids (TSS)), physical
analysis (viscosity), microbiology analysis (total lactic acid bacteria and
activity of anti pathogenic bacteria, E. coli) and sensory analysis (taste,
thickness, color, aroma, general acceptance and rank test). Results showed
that the best cowpea yoghurt was the one made by combination of ST:LB:LA
with water content 89,56%, pH 3,80, TTA 0,8%, TSS 8,16%, viscosity 380
cp, and total lactic acid bacteria were 4,83 x 10° CFU ml™. In this yoghurt the
pathogenic bacteria E. coli was totally inhibited. The taste was sour, the
texture was moderately viscous, the color was pale white, has beany odor,
and moderately liked by the panelist. Every 100 g of cowpea yoghurt
tontained 5,16 % carbohydrate, 3,87 % protein, 0,0031 % fat, 0,66% ash
and 80,31 % water, From overall test, it can be concluded that cowpea
‘imghu". complied with protein, fat and ash quality requirements of
8sian National Standard (SNI) number 01-2981-1992.
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o= o that has not been widely cu
e -_;egapeghiz I:,%mes is currently developed to

~ utilis '3'";( hurt is a fermented drink that is previous
- yoghurt o% lactic acid bacteraa Streptococcus
formented b ctobacillus delbrueckii subsp. b

i d La .
bgctam ria :;l;srolsze lactose into lactic acid that lowered p

. act curd. Beside of these, the hy
milk protein tqtrfor; iwgfargglism by the bacteria, espe oo
lactose and MHOY cus. produce acetaldehyde that give :
delbrueckii Subsp. bulgaricus, P : Jive ¢
yoghurt aroma (Tamime dan Marshall, 1997; Ono et al, 1992; Mars
: i 8). -
i S“.'r’::'“hﬁﬁgaﬁm of legumes has benefit, because it G
sligosaccharides that can be a suitable substrate for the growth of bag
both in products and in gastrointestinal tracts. The experiment result fy
Widowati and Misgiyarta (2003) showed the affectivity of lactic acid bact
in yielding fermented product from plant protein indicated that the yo
produced has level of lactic acid more than 1%, that acct?rding to Kosor
(1966), Hargrove (1977) in Harris and Karmas (1989) this showed that
yoghurt has high quality. 0
To increase the economical value of cowpea yoghurt, therefe
prebiotic microbes are used. Because in recent time, customer prefe ;
products that can give health benefit more than only have a good tast
Probiotics microbes are alive microbes in food that if consumed in cera
amount can give benefit to the health, such as produces antimicrot
substances that killed unwanted microflora in gastrointestinal tracts, ¢
also inhibits the growth of pathogenic microflora. Probiotic microbes utiiz
iq this research were Lactobacillus acidophilus (LA), and Bifidodacte:
bifidum (BB) as addition of standard microbes used in yoghurt making.
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MATERIALS AND METHODS

Materials used in the ; _
' : _ production of cowpea yoghurt were G0
i :hk;m‘ﬁi dried milk, yoghurt starter (Streptococcus S

OPhilus [ST] and Lactobacillus delbrueckii subsp. Bulganeus

PUre culture of probiotic (Lactobaci ' - and Bifidob
bifidum [BB]) and water ( acillus acidophilus [LA] 0
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Sorting and washing

\

Soaking in cold water

v

Washing

v

Soaking in boiling water

\

Peeling the sheall

v

Boiling (10 minutes)

Blender {medium velocity)
for three minutes

v

waste --—————— extraction
l - Skim milk (9%)

Heating (temp. 80 — 90°C)
for 15 minutes

v

Cooling to incubation
temperature, (30 — 45°C)

Inoculation 3% (viv)

T ' | |
! | 8T:18 | [sT:LB:LA]| [ST'LIB'.EIE| oA ) T
: = Ercaid Il ey : —

incubation for 20 hrs

Cooling (temp. 6§ = 107C)

Problotic cowpea yoghurt

Flgure 1. Cowpea yoghurt making process
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. (4) LA; and 5) BB. The yogt

figure 1. The quality of cowpea yoghu
3. (watﬂf content, ' pH, Total 12 ¢: = Acid
ical analysis (viscosity), microbiolog cal ana
) bacteria and antibacterial E. coli activity), and senec:

thickness, color, aroma, total acceptance and rank *

RESULTS AND DISCUSSIONS

Content

Water content of cowpea yoghurt was between'ag.slﬁ% and 90,53
with relatively similar level between treatments. Analysis variant she ved th
the use of different probiotic starters in cowpea yoghurt d"‘;" not cause
differences in water content level (a=0.05). Tamime and Robinson 2000)
explained that water content of several types of milk based yoghurt vere
approximately 77-84,9% (b/b). Water content of cowpea yoghurt was hic
because cowpea extract has higher water content than those of milk. The
composition of cowpea and water used was 1:10.

Table 1. The result of chemical, physical and microbiological analysis
cowpea yoghurt with probiotic starter.

1
Treatments -

: ST:ILB:L ST:iLB
ST:LB LA BB e =

Water content (%) 90,46 90,16 90,42 89,56 9053

Parameters

oH value 3,99 3,86 5,02 3,80
Total titatable acid (%) 0,71 0,79 0.68 0.80

Total soluble solids (° Brix) 7,80 8,00 8,23 8,16

918 36833a 170600 3008

4,15 x 5,70 x 10° 3,90 x 483 x
10"b a 10°be 10°b

followed by the Same notations means that there was no Sig

at level 5% and numbers followed by different notation means
ant different at level 59,

" =SPING International Conference On N raceutical and




-

¥ =X i 1 —.1-
S of cowpea yoghurt were ranged between 3 80 and
value was resulted by the combination of bacteria ST:LB:LA w
e highest value was found in yoghurt made by using Bifid actes
 pifidum starter. |

-

" The analysis of variant showed that the utilization of different probiotic
starter did not cause the difference in pH values (a=0.05). the pH values.
ere relatively similar, and the result in accordance with was found by Jay,
2000 that revealed that the pH of yoghurt was between 4,2 and 4,6, The
standard Nasional Indonesia (SNI) number 01-2981-1992 gave the standard
pH at range 3,5-5. The pH range was in accordance with the optimum pH
needed for the growth of Lactic acid bacteria and bifidobacteria. Other than
hat, the limitation of lactose would minimize the acid production of lactic
acid bacteria.

| Total Titratable Acid (TTA)

The TTA of yoghurt was ranged between 0,68% and 0,80%. Analysis of
| variant showed that the utilization of different probiotic starter did not cause
the difference in TTA value of cowpea yoghurt significantly (a=0.05).
According to SNI 01-2981-1992, total acid counted as lactic acid was
required between 0,5 and 2,0%. Therefore, all cowpea yoghurt has been
tested were complied with the standard. The insignificant result is because
the lactic acid bacteria has limitation in producing lactic acid. This related
with the amount of skimmed milk as a source of lactose that was added in
ihe same concentration at every treatment. Eventhough the lactic acid
bacteria and Bifidobacteria being tested had different ability in producing
lactic acid, (Goderska et al, 2008), the limitation of lactose as substrate,
made lactic acid bacteria could not produce more lactic acid, the acid
produced also influenced the pH of the yoghurt.

Total Soluble Solids (TSS)

The TSS values were ranged from 7.33° Brix up to 8,23° Brix. The
analysis of variant revealed that the utilization of different probiotic starters
not significantly (a=0.05) caused the difference in TSS value of cowpea
Yoghurt. The low TSS value related with the composition of cowpea and
Water which was 1:10, This made the water content was higher but the TSS
¥as lower than yoghurt made from milk. SNI 01-2981-1992 did not explain

3 International Conference On Nutraceutical and Functional Foods
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O of mik yoghurt was

cowpea yoghurts were from 170,66 ¢cP o 3
: '_-' vwitﬁ;: ?.:as 1?;19{! amnpg treatments (Figm'e

averee can be found in yoghurt with BB starter (170.66 cP) whe

4 in ST:LB:LA starter (380' cF}. Analyqls of variant ¢ ,:
. probiotic starter resulted in different viscosity at a=0,01, D

., revealed that the viscosities of cowpea yoghurt produceq

starter LB:ST:LA, LA and ST:LB were different with yoghurt made

LB:ST:BB and BB starters. However, the viscosity of yoghurt made £y

sta'rtarwaa not different from yoghurt made by LB:ST:BB starter. =~

400 S —350:33

350
300 -
250
200
150 -
100 -
0 e —

BB LB:ST:LA LB:ST:BB

Probiotic starter

Figure 2. Viscosity of cowpea yoghurt with probiotic microbes

According to Muchtadi dan Sugiyono (1992) in Hartoto (2003), the
: hﬂ . T)*thuﬂ were between 1507 cP and 1708 cP. Cowpea yoghurt
" eonte VIscosity. The factors determined the property were (1) high walef
2 subs low TSS; 2) low protein content of cowpea yoghurt; Protein Wa
2000) thay ”3”‘ In forming yoghurt coagulum (Tamime and Robiso
Oifferent typeg of "éiﬁd the viscosity. (3) the ability of microbes in produe
AN Bifidoher. Mﬂ d. Lactobacillys acidophilus produced higher 1acit €
08 made um bifidum (Goderska et al, 2008). Therefore pH valu
de rwnﬂ g‘,_i{gpﬂ STLBLA and LA starters were lower ::*.'5_"..-
-7 V1LBBB and BB starters. Bifidobacterium bifidum P




W "ot be provided by

: ts. ' .
- decrease 1N pH value influenced by lactic acid prod
" ihe pH value, the more compact the coagulum, so the yoghu
10 viscous. Cowpea yoghurt made by using Lactobacillus ac doph
W viscous than those made by using Bifidobacterium
mwh the value between treatment was not significantly different, the
gmal different was enough to make a significant changing in viscosity of the
yoghurt. |
Total Lactic

The total number of LAB in cowpea yoghurt was varied from 1,3x10°
cFUImL to 6,3x10° CFU/mI (Figure 3). The total LAB was higher in yoghurt

LA starter than those with BB starter. According to Kearney et al.
(2008), food products was categorized as probiotic if it contained at least 10
CFU/m| probiotic starter. Base on this fact, it can be concluded that all
cowpea yoghurt in this research fulfiled the requirements.

Plilie

Acid Bacteria (LAB)

6 .!,__..

B A1S

Total LAB (x109CFU mi-1)
- L ad -
+— —= ==
| | |

LB:ST LA BB
Probiotic starter

13
Figure 3, Total LAB in cowpea yoghurt with different probiotik

{ the different probiotic starter resulted
AB at a= 0,01. Duncan post test at -
bacillus acidophilus starter both single

microbe

i Analysis of covariant showed tha
| Wﬂgnrﬁcanﬂy different number of L
05 revealed that the use of Lacto

8 International Conference On Nutraceutical and F



sing B ¢ bacteria  had  fulfilled  the
o UL vas pure anaerobik, oxygen sensitive 2
torium 2 the . Because the nutrition provided py
i :Mmal growth of the bacteria (Kearney et al, 2008),

Anti pathogenic Bacteria Activity

ol e
SRLNE

~ antibacteria activity was an ability of a chemical substances againe
mic“r:bﬂs- The substances can destroy the cell mw

the formation or caused lysist of fqmjad cell walls (Palcza??f :;Y
Farida, 2006). The using of probiotic starter produced =
i growth. This meant that bacteria in the yoghys
anti pathogenic bacteria subs.tances against E. cgﬁ.
In gastrointestinal tract, one fupctmn of LAB was to mhjbit pathogenic
~ pacteria, therefore LAB espaclal_ly Lactobag:ﬂys acidophilus  dan
| rium bifidum were categorized as probiotik. From the results it
was seen that Streptococcus ~ salivarius — subsp. _thermophﬂus and
Lactobacillus delbrueckii subsp. bulgaricus could also inhibit the growth of E
coli, however it did not mean that these bacteria were categorized as
ofik, since these bacteria could not sustain in gastrointestinal tract, and
reached intestine in insignificant number (Senok et al., 2005). This differ with
Lactobacillus acidophilus and Bifidobacterium bifidum that had been
categorized as probiotic.

Streptococcus salivarius subsp. thermophilus, Lactobacillus delbruecki
subsp. bulgaricus, Lactobacillus acidophilus, and Bifidobacterium bifidum
were good bacteria that naturally inhabit human gastrointestinal tract. In
digestion, these bacteria were beneficial for health since they can reduce the
number of pathogenic bacteria such as E. coli. The bacteria lived
‘competitively with the pathogen, and produced antibacterial substances
“*ﬁd. hydrogen peroxide, and bacteriocyn that inhibit the growth of
o " ic bacteria (Saito, 2004). Lipofilic acid such as lactic acid and acetic

Imdlssociatad form could penetrate into microbes’ cells and at a
distuict "t'“w‘“'a" PH it dissociated and produced hydrogen ion that
e Metabolism of pathogenic bacteria (Ouwenhand, 1998 in Farida,

~ Bacteriocy | llus bacteria
uch as B, “r: was one of antimicrobial produced by Bacillus e
. Us, B, subtilis, and B, stearothermophilus), Lactobacillus

R g
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 gensory evaluation on cowpea yoghurt
' color aroma and general acceptance. Rank test was -«
colon & most liked product. The average value of sensory evaluat

2P alty of cowpea yoghurt can be seen in Table 2.

The average value of sensory evaluation on the

or m
| N
S
" L
L,

e 2.
gev with probiotic starters
Qe Average scores oo
Treatments  Acidity Thickness Color  Aroma  _o—on
—§T.LB 39a 32a 34D 35
LA 3,6a 32a 3,7b 3,4 30a T8
BB 28b 2,0b 34b 3.3 255
ST:LB:LA 42a 34a 45a 3.4 33a W
ST:LB:BB 3,8a 3,0a 3.2b 3.5 31a
Score remarks :

. Acidity: 1 (not sour); 2 (less sour); 3 (rather sour); 4 (sour); 5 (very sour)

. Thickness: 1 (very thin); 2 (thin): 3 (rather thick); 4 (thick); 5 (very thick)

_Color: 1 (very brown); 2 (rather brown); 3 (cream); 4 (rather white); 5 (white)

. Aroma: 1 (very beany); 2 (beany); 3 (rather beany); 4 (not beany); 5 (not beany al all)
_General acceptance: 1 (very dislike); 2 (dislike); 3 (rather like); 4 (like); 5 (very like)

Remarks: Numbers followed by the same notations means that there was no significant
difference at level 5% or 1 % and numbers followed by different notation means that

there was a significant different at level 5% or 1%.

Sensory test was conducted by adding 5% sugar solution (sugar : water
= 1:2) into the product. According to Kroeger (1976) in Suriasih (2008) most
of the consumer did not like very sour yoghurt and like yoghurt with fruit
flavor and sugar addition. .

g,

Sensory acidity

Cowpea yoghurt had a ranged sour taste from rather Souf until sour
(score 2,8-4,2). The highest acidity found in yoghurt with ST:LBLA starte
and the lowest found in yoghurt with Bifidobacterium bifidum starter.

e
e .
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ok of the legumes was usually
Were e Indonesia, Cuba and Caribbean the color was black. There

‘cowpea yoghurt other
(i nt level of acidity ﬂﬂmpar?d tlgcaa';t differe
ﬁiﬂmarﬂpH value there was no sign B

r:t the difference in acidity.

-

oghurt were varied from ﬂ-!ip until
iy tnickneﬁhs;;::"';:;a; vgn‘ant showed that the utilization of _
W‘gé”s?:rﬂr influenced the thickness of the yoghurt srgnrﬁcanﬂy

thickness of cowpea yoghurt related with physical test-viscosity Tw:
The

highest and lowest value gained from physical test was relatively m

' in sensory test, the notation

of sensory analysis. However i '

ﬂ;?nr:fcl::tvaﬁed_ This because the yoghurts had thin texture that mMade
::ir;rained panelists could not detect the differences.

Color

The color of cowpea yoghurt were ranged from cream to rather white
(score 3.2-4.5). The highest score was found in yoghurt with ST:LB:|A
starter (score 4,50=rather white), and the lowest with ST:LB:BB starter
(score 3,20 =cream).

The analysis of variant proved that the utilization of different probiotic
starter caused a significant different in color. (a 0,01). Duncan post test
showed that yoghurt with ST:LB:LA starter had a distinct color compared
with others. This phenomena was also found in previous study conducted by

Schaffner and Beuchat (1986) that studied the fermentation process of
aqueous extract of legumes (included

S extract of Cowpea) using LAB. In that study, the
eonclusion gained is that the lowest pH could brighter the color of legumes
extract (Schaffner dan Beuchat, 1986).

€ brightness of COWpea yoghurt mi ith D in the
ght be related with pigment in
"u“:nsiCnv;paa had several color variations; black, brown until white. In

frica, the color Was a combinati : :
Affica ang g Part of Latin A Ombination of white and brown, in westem
brownig.

and melanin-

@ yellow color. (Mustapha, 2007). h

L cautical i
il s :
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the dark color it brought.
n, with oxidation, melanin could chan
oring technique with the aid of hy
oxide was a substances proatite

., eensitive t0 oxidatio
4 -.gﬂﬂma is used for hair col
sroxide (Anonim. 2323))' tﬂytd;oggguﬂags antibacterial agent 2
o eria at iun 2 Fo
o ;ﬁlig:c;nrral(atad between color change and LAB activities, it can be -
pﬂd‘f*‘"’ that the LAB activity in cowpea yoghurt with ST:LB:LA starter were

' that those other treatments. With high activity of LAB, _the h',.rdrogm

he melanin. This

» roduced was high so that could brighter 1
R cal and physical analysis such as pH, TTA and

pero -
ed with chemi
e made by ST:LB:LA starter could produce a

ity. The cowpea yoghurt .
:ii;ﬁ%ctic acid, so it was predicted that the hydrogen peroxide prod
was also high, therefore the color was brighter.

Aroma

Cowpea yoghurt had a rather beany flavor (score 3.3-3.5). This score

was relatively similar among all treatments. Boiling for 20 minutes did not

remove all beany aroma in cowpea. The beany arome would be a
disadvantages for the product since panelist did not like the aroma. The
f analysis of variant showed no difference in aroma of cowpea yoghurt.

E
|

General Acceptance

core 2.5 to 3.1 to the product. It meant that
e panelist. Panelis did not

the product less sour, t00

Generally, panelist gave S
the products were disliked until rather liked by th
like yoghurt made by using BB starter because
thin and had dark color compared with others.

Rank Test

The evaluation to the preference rank of the
yoghurt showed that
}é?l_ﬂhl-grt with ST:LB:LA starter was at first rank, followed by yoghurt with LA,
LB:BB, ST:LB and BB starter respectively. The rank test determined the

best yoghurt made.




¥- H on energi 2000 calory.

' i cluded that
| I supporting test it can be con
e met:ﬁedniﬁ quality requirements of SNI 01-2981-1992

CONCLUSION

' teristics: creamy to white
1. a yoghurt had the following charac | color,
j rﬁ%weﬁhigk to thin texture, compact no separation, and had strong beany

flavor. : _
Based on chemical, physical, sensory and microbiology analysis, the

 utilization of Lactobacillus acidophilus bacteria resulted a better quality
of yoghurt than the utilization of Bifidobacterium bifidum. However, not
all chemical, physical and microbiology variables showed a significant
value,

. The using of probiotic starter influenced the viscosity, total LAB, sensary
acidity, thickness, color and general acceptance of cowpea yoghurt. The
best cowpea yoghurt was the one made by using ST:LB:LA starter.
Cowpea yoghurt complied with quality standard of oleh SNI 01-2981-
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