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Abstract

The production of Bambara groundnut in tomato sauce was conducted at
Postharvest and Processing Research and Development Division in October 2017 to
September 2019. To produce Bambara groundnut in tomato sauce selected by good
Bambara groundnut kernel quality, cleaned and put in boiling water for 0, 10, 20, 30, 35 and
40 minutes. Bambara groundnut was soaked in 0.5%calcium chloride solution for 60
minutes. Color value and texture was investigated. The result showed that the optimum
time for boiling the Bambara groundnut was 20 minutes. Boiling of Bambara groundnut was
more than 30 minutes, the Bambara groundnut will break. In addition, the quality of
Bambara groundnut that boiled at 20 and 30 minutes had similarly color value and texture.
To study on the suitable ratio for preparing tomato sauce involved that variable levels of 27
and 36% tomato, 1, 3 and 5% sugar and 0.7 and 1.0% salt by weight. Sensory evaluation of
consumers found that the best taste of Bambara groundnut in tomato sauce was 36% tomato
content, 5% sugar content and 1% salt content. Product of Bambara groundnut in tomato
sauce had pH equal to 5.0, color value L* a* b* wear 29.29, 6.83 and -0.62 respectively. The
optimal conditions for sterilizing the products, the Bambara groundnut in tomato sauce was 121
degrees Celsius for 41 minutes. Afterward, the shelf life of Bambara groundnut in tomato sauce
product was kept at ambient temperature for 12 months. The color of Bambara groundnut
product was darker and more flexibility. The pH value changed slightly but not different from
the initial quality. The microorganism levels of Bambara groundnut in tomato sauce products

was in acceptable standard.
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Table 1 Color value and firmness of boiled Bambara groundnut for 0-40 minutes

Boiling time Color
Firmness (N)
(Minute) L* a* b*
0 4324 a 15.33 a 2.82 a 86.36
10 40.35 b 8.82b -2.84 b 39.63
20 40.24 b 8.92 b -329 b 24.89
30 40.27 b 8.74 b -3.65 b 24.51
35 39.72 b 859 b -3.79 b 22.06
40 39.17 b 8.76 b -4.02 b 14.49

In column, means followed by a common letter are not significantly different at the 5% level by DMRT


http://www.phtnet.org/news53/view-news.asp?nID=340
https://food.mthai.com/food-recommend/140923.html
https://iegvu.agribusinessintelligence.informa.com/CO231459/

Table 2 Ingredients of commercial Baked beans in tomato sauce

Ingredients (%) Brand 1 Brand 2 Brand 3 Brand 4 Brand 5
White kidney bean ar 60 58 60 50
tomato juice - 10 - - -
tomato 27 - 35.79 - -
tomato puree - - - 2.5 3
water 18.9 17 3 - -
sugar 5 7 1 2.5 4.5
salt 1 1 0.7 1 -
thickening agent - 1.5 1 - -
Herb/spicy - - 0.5 0.25 0.2

Table 3 Sensory evaluation of commercial Baked beans in tomato sauce

Baked beans in tomato sauce Score
Brand 1 150 a
Brand 2 94 b
Brand 3 145 a
Brand 4 73b
Brand 5 138 a

In column, means followed by a common letter are not significantly different at the 5% level

Table 4 Quality of Bambara groundnut in tomato sauce recipes

Color
Recipe pH Firmness (N)
L* ax b*
1 32.57 8.18 -1.24 5.02 3.78
2 32.37 8.18 -1.37 5.03 3.69

3 32.28 8.18 -1.40 5.03 3.81
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Table 5 Sensory evaluation of Bambara groundnut in tomato sauce recipes (27% tomato)

Recipe Tomato (%) Salt (%) Sugar (%) Score
1 27 0.7 1 80 b
2 27 0.7 3 110 a
3 27 0.7 5 124 a
a4 27 1 1 80 b
5 27 1 3 100 ab
6 27 1 5 127 a

In column, means followed by a common letter are not significantly different at the 5% level

Table 6 Sensory evaluation of Bambara groundnut in tomato sauce recipes (36% tomato)

Recipe

Tomato (%)

Salt (%)

Sugar (%)

Score




7 36 0.7 1 82 c

8 36 0.7 3 95 bc
9 36 0.7 5 119 ab
10 36 1 1 83 ¢

11 36 1 3 121 ab
12 36 1 5 130 a

In column, means followed by a common letter are not significantly different at the 5% level

Table 7 Sensory evaluation of Bambara groundnut in tomato sauce (7-point hedonic scale)

Recipe Sensory evaluation
color nau color texture color overall
3 4.53 a 493 a 493 b 531a 4.82 a 4.55 ¢
6 4.44 3 492 a 521 ab 5.49 a 495 a 500 b
9 4.53 a 4.82 a 521 ab 533 a 4.90 a 492 b
12 4.58 a 4.82 a 542 a 541 a 4.88 a 530 a

In column, means followed by a common letter are not significantly different at the 5% level by DMRT

Table 8 Sensory evaluation of Bambara groundnut in tomato sauce

Sensory evaluation

Bambara groundnut color flavor taste texture  appearance  overall

in tomato sauce 522 4.93 547 578 a.37 513




Table 9 Quality of Bambara groundnut in tomato sauce product was kept at ambient temperature for 12 months.

Shelf life (Month)

Qualities
0 2 a 6 8 10 12

Color L* 29.29 32.74 33.60 33.96 33.55 33.52 32.53

a* 6.83 10.41 8.78 9.68 9.48 10.52 9.22

b* -0.62 -0.55 2.29 1.93 -0.15 -2.50 2.50

AE 0.00 a 507 b 557 c¢ 6.06 d 5.06b 596d 511b
pH 5.09 a 4.82 a 5.12 a 5.12 a 5.12 a 5.07 a 5.08 a
Net weight (¢) 260 260 260 260 260 260 260
Drain weight (g) 147.45 a 147.04 a 146.47 a 148.28 ab 15337 b 160.18 c 160.23 ¢
Firmness (N) 3.96 a 285Db 276 b 2.43 bc 221 cd 2.08 cd 1.93d
Total Plate count (CFU/g) <10 <10 <10 <10 <10 <10 <10
Bacillus cereus (CFU/g) <10 <10 <10 <10 <10 <10 <10
Clostridium perfringens (CFU/g) <10 <10 <10 <10 <10 <10 <10
Escherichia coli (MPN/g) <3 <3 <3 <3 <3 <3 <3
Molds (CFU/g) <10 <10 <10 <10 <10 <10 <10
Staphylococcus aureus (CFU/Q) <10 <10 <10 <10 <10 <10 <10
Salmonella spp. (per 25g) Not Detected ~ Not Detected ~ Not Detected ~ Not Detected ~ Not Detected ~ Not Detected ~ Not Detected
Yeasts (CFU/g) <10 <10 <10 <10 <10 <10 <10



Clostridium botulinum Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected

In row, means followed by a common letter are not significantly different at the 5% level by DMRT






Bambara groundnut Washed Peeled

Figure 1 Steps to prepare Bambara groundnut

Brand 1 Brand 2 Brand 3 Brand 4 Brand 5

Figure 3 Commercial Baked beans in tomato sauce



steaming soked in CaCl, packed into retort pouch  add tomato sauce

seal sterilizing Bambara in tomato sauce

Figure 4 Step of producing Bambara groundnut in tomato sauce
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