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Abstract
Research and development on Bambara groundnut production for value added and processing
products Research project conducted between 2018-2021, the objective is to develop a high
yield and nutritious cultivar. and create new products from bambara groundnut to add value.

1) Hybridization and selection of Bambara groundnut: F; seed were 12 seeds from a total of 9



crosses.The hybridization was succeed with a percentage 0.86 percent. unsuccessful Due to the
outbreak of leaf blight in the pre-harvest period, the seeds did not germinate when planted. 2)
Preliminary yield trials : Bambara groundnut lines derived from series 2015-2016 hybrid: The
yield trails on promising lines of bambara groundnut selected from pedigree method total 40
lines, selected 22 varieties include SK58-3 SK58-4 SK58-5 SK58-6 SK58-9 SK58-10 SK58-11 SK58-
12 SK58-16 SK58-19 SK58-20 SK58-22 SK58-23 SK58-25 SK58-27 SK58-28 SK58-30 SK58-33 SK58-
34 SK58-35 SK58-36 and SK58-38 for test in Standard Yield Trials. 3) Standard vyield trials :
Bambara groundnut lines derived from series 2015-2016 hybrid: Bambara groundnut lines
derived from series 2015-2016 hybrid selected from Preliminary yield trials total 22 lines,
selected 8 varieties include SK58-23 SK58-9 SK58-12 SK58-3 SK58-30 SK58-20 SK58-19 and SK58-
5 for test in Regional yield trials. 4) Farmer fields yield trials : bambara groundnut lines derived
from series 2015-2016 hybrid: Bambara groundnut 7 varieties which have been selected from
Farmer Fields yield trial. The varieties of bambara groundnut that higher yields than Songkhla 1,
which is 23-1C-2-2 varieties gave maximum average fresh pod yield was 713 kg/rai. Songkhla 1
and TVsul221 had 445 and 512 kg/rai. In Dry pods yield, Bambara groundnut, 23-1C-2-2
varieties gave maximum average was 224 kg/rai. A good number of pod 23-1C-2-2 has the
highest pod 65 pod/hill. (TVsul1221xSK1)-1-1-4. The shelling percentage was 74.8 % and 23-1C-
2-2 varieties was 74.5 gram per 100 seed, which will present information to propose for further
certification. 5) Study on suitable crop production for bambara groundnut varietes Series 2008-
2009: 23-1C-2-2 variety used plant spacing 30 x 30 cm. 1 plants/hill. 6) Response to chemical
fertilizer of Bambara groundnut elite Line: 23-1C-2-2 variety used fertilize rate of 3-9-6 of N-
P,Os-K,O kg/rai. 7) Preserving of Bambara groundnut in brine for consumption Producing of
Bambara groundnut in brine. To study on the suitable ratio for preparing brine involved that
Bambara groundnut in brine was 1% salt content and 6% sugar content 8) Producing of Bambara
groundnut in tomato sauce. 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. 9) Processing of Bambara groundnut spread Producing of Bambara groundnut
spread.The optimal formula to produce the Bambara groundnut spread is Bambara

groundnut 53.3% refined palm oil 42.3% sugar 3.5% salt 0.7% and tween80 0.2%.
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Abstract

The objective of this research was to hybridization and selection of Bambara groundnut
for Breeding program. To have a variety of Bambara groundnut with good agricultural
characteristics such as leaf blight disease, Short harvest, Large seed, thin shell and high vyield.
Bambara groundnut varieties have a good characteristics that are desired to cross these
varieties in order to combine these desired characteristics. The results showed Bambara
groundnut cross in both 2018 and 2019, F; seed were 12 seeds from a total of 9 crosses.
Songkhla 1 x Tvsu 460 total 1 seed Tvsu 473 x Tvsu 89 total 1 seed Tvsu 460 x Tvsu 89 total 2
seeds Tvsu 1221 x Tvsu 89 total 1 seeds Tvsu 1221 x @3¥a1 1 total 1 seeds Tvsu 1221 x Tvsu
986 total 2 seeds Tvsu 1221 x Tvsu 1483 total 2 seeds (Tvsu 986 x Tvsu 89)-1-62 x Songkhla 1
total 1 seeds (Tvsu 986 x Tvsu 89)-1-62 x Tvsu 1221 total 1 seeds. The hybridization was

succeed with a percentage 0.86 percent



unin
nsAnuIYBIALIRUNINTIditesllaisuiuitemnsdu 9 (Chomchalow, 1993; Doku,

1997; Fery, 2002) 8nsiagldfiwiugluiuniinansds nswauiugduisnisuilsivinlilafgiugivg

[y

lpgMssiuednyaifnugnekazidegmeiunuaieisnsAndenaulaiugs  ludmsa

a & A aa

Fwulszaumudnsannmsaniugasusniul 2543 @szuazanz, 2548) widmsaduiivn

' '
LAY [

s & ¢ % Yo & o a a ! v 1Y)
Lﬂ@ﬁl’%umﬂqimamﬂqﬂﬂﬂaqLﬁ"ﬂ@ﬂlﬂﬂ (ﬁ]izLLamms, 2554)  4NNFFIYUINNYATNIABINITNUT DINIS

o

saa fa o

p1gdusaziugniaNuiuulsalulndunndy @na wastunissu, 2545) Useneuiungudidenivls

9

awalwenugnssunlaunnaaduidemsinunswaseuunyAvesseinaludise (ITA)  wagain

'
faa v I

foyansUssdiudotugnssuvhlildmeiugifnusiumateUssns Wy TVsu 89 uag TVsu 86 3
019U TVsu 138 Fumulsalulud Tvsu 870 waw Tvsu 1483 Twdavunslug) TVsu 1221 way TVsu
986 TiinanAngs \usu (ezuazane, 2562) dufudwinsmauiuiimiuasdndonlaodingusyasd
Wieusulgsiugmislitinanangauazsumusielselulwsl

52 U8UITN15Y

[ v ¢

1. WAANUEAINTI 26 ug

9

+

2. Jgiadl 15-15-15

3. funaulnglddiunanvomiuiu nswazden Jouadd Lavyeusninidy

3. nezoadushgudnans 154

3. ansialmdndngity

4. gunsalsineg Aldlunsvimfunasnansiug iwu UinAutaeuvan The fuae 1Husu
WUJURAN VAR

Ugndmsaameiusilinandnuazilusiugs dumulsalulud 16un Tvsu 89 Tvsu 138 TVsu
170 Tvsu 403 Tvsu 460 Tvsu 461 Tvsu 473 Tvsu 498 Tvsu 706 Tvsu 722 Tvsu 728 Tvsu 870 Tvsu
892 TVsu 942 Tvsu 986 Tvsu 998 Tvsu 1221 Tvsu 1483 Tvsu 1549 (Tvsu 1221 x SK1)-3-1-1 (Tvsu
1221 x Tvsu 89)-2-8 (Tvsu 986 x Tvsu 89)-1-62 17-8A-1-1 23-1c-2-1 SK1-8 uagasval 1 tunseans
YU 12 i Arauaz 10 n5za19q 1 ¢ ey 3 dUn1i ldle 15-15-15 U3 2 n3u/nszansdy
Auaniuslngliisnsvesdssuazans (2508) quadnwaunssitafiuifer vinsuandausd 2561-2562

diudagu £, Aldnnisuaniuslul 25612563 uugnlunszanamieqgunizdivuia
Gurgudnandlaitiosndt 12 fhilussadefunaniidannulseiiugegs Uan 1 wlasensznns qua
$nwegnauniln iesngniudnnmisgnanazsounesiolselulniaunedenoufagliaudnu £, 14

Juiindeya Julan Jusen dnyugdnariusnavesdium199niu Descriptors for Bambara groundnut

904 IPGRI waztufindwiudniu F, Alauiewendusesiu

10



Yuudagu F, inuiealduenugnuuudusnenns (wasdesvnie family) ldszazugn 60x60

1+

wuRluns §1u9U 1 whadenqu Weeigld 3 dUav Adntuiivnioulddeans 15-15-15 §n31 30

9 Y

an/ls yulaunauts dadenduiiulsaiis iuieuasduiinsuusdannuauiilinendlfuendu
sevqu warassudidumstgndadonduiiidnuasiiFesnisiousiiu F; Tud 2565 Wuduly
nstuiinteya

futgn uaruiuie Tudhil 12 Swauiinanysaldedu dminansdesiy
nauazanILT

fa o

ALuNTIENINgA1AY 2560 Aeiugneu 2564 Naudideivlsasan

NAN15ILWALNUTIINE
HEALUGOIMTIY 2561-2564

nanausiamdaislud 2561-2564 9nnsuautusimialaiaan 1,397 aon annsonals
WAATU Fp 91W3U 12 1WA 910 91031 9 ARaL Ao @euan 1 x Tvsu 460 §1u3u 1w Tvsu 473 x
Tvsu 89 §1WU 1 AR Tvsu 460 x Tvsu 89 911U 2 WaA Tvsu 1221 x Tvsu 89 §1u3U 1 wiédn Tvsu
1221 x @3va1 1 91u3 1 Wl Tvsu 1221 x Tvsu 986 9113u 2 Widia Tvsu 1221 x Tvsu 1483 3113
2 10dn (Tvsu 986 x Tvsu 89)-1-62 x @@ 1 §1uau 14an (Tvsu 986 x Tvsu 89)-1-62 x Tvsu 1221
$1uan 1 wdn (M99l 1) usilesnnludiedmsaeny 70-80 Yu wunsitwihatsveslsauazusasly

1 [y @ [ 1% I3 1 @ oA o v A o 1 I3 1 |
ITAUTULIY ﬂi%VI‘UG}aﬂ?i‘W@J‘N’]LNﬁﬂV]WIMLﬂJﬁ@?jﬂLLﬂI&JLG]&I‘V] ﬁQNaWWIWLﬂJGU’]‘LUUQﬂfﬂ@Lllﬁﬂlllﬂ’eJﬂ %9

sonuasulianysel vilvidesdniiunmausioilonuiisl 2564

agunan1snaasuaztaLauawuY
nsnaviugdm¥eislul 2561-2564 anursananldindngu F, $1uau 12 wéa 990 $1u2u 9
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M15099 1 Snueeniinaulasiwuneninauinildainnisuauiugdsavesguanniag Tul 2561-
2564

, UIUADN I1UIUADN RN
ANEY 4 o a o o
I GEY VNNEUAR NLAULNY
d3an 1 x Tvsu 89 8 0 0
d3Uan 1 x Tvsu 138 3 0 0
@3281 1 x (Tvsu 986 x Tvsu 89)-1-62 7 0 0
d3an 1 x Tvsu 1221 6 0 0
a8 1 x Tvsu 460 11 1 0
@381 1 x Tvsu 942 4 0 0
a1 1 x Tvsu 986 6 0 0
381 1 x Tvsu 1483 3 0 0
@381 1 x Tvsu 1549 2 0 0
Tvsu 998 x Tvsu 89 5 0 0
Tvsu 998 x Tvsu 1221 20 0 0
TVsu 998 x Tvsu 473 5 0 0
TVsu 998 x Tvsu 870 8 0 0
TVsu 998 x Tvsu 722 2 0 0
TVsu 998 x Tvsu 728 10 0 0
TVsu 942 x Tvsu 89 14 0 0
TVsu 942 x Tvsu 1221 5 0 0
Tvsu 942 x @381 1 18 0 0
TVsu 942 x Tvsu 138 2 0 0
TVsu 942 x Tvsu 870 3 0 0
TVsu 942 x Tvsu 460 1 0 0
Tvsu 892 x Tvsu 460 32 0 0
Tvsu 892 x 3781 1 27 0 0
Tvsu 892 x Tvsu 89 15 0 0
Tvsu 892 x Tvsu 870 13 0 0
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M15099 1 SnueeniinaulasiwuneninauAnildainnisuauiugdsavesguanniag Tul 2561-
2564 (vi9)

, UIUADN I1UIUADN RN
ANEY 4 o a o o
I GEY VNNEUAR NLAULNEY
Tvsu 892 x Tvsu 138 4 0 0
Tvsu 892 x Tvsu 1221 5 0 0
Tvsu 870 x (Tvsu 986 x Tvsu 89)-1-62 19 0 0
Tvsu 870 x Tvsu 1221 11 0 0
Tvsu 870 x SK1-8 1 0 0
Tvsu 870 x 9781 1 1 0 0
Tvsu 728 x Tvsu 89 70 0 0
Tvsu 728 x Tvsu 460 23 0 0
Tvsu 728 x @981 1 14 0 0
Tvsu 728 x Tvsu 870 2 0 0
Tvsu 728 x Tvsu 138 1 0 0
Tvsu 706 x Tvsu 89 6 0 0
Tvsu 706 x Tvsu 138 9 0 0
Tvsu 498 x Tvsu 138 14 0 0
Tvsu 498 x Tvsu 89 16 0 0
Tvsu 498 x 3781 1 7 0 0
Tvsu 498 x Tvsu 870 2 0 0
Tvsu 498 x Tvsu 460 1 0 0
Tvsu 498 x Tvsu 461 1 0 0
Tvsu 473 x Tvsu 138 9 0 0
Tvsu 473 x Tvsu 89 38 1 1
Tvsu 473 x Tvsu 870 9 0 0
Tvsu 473 x @381 1 17 0 0
Tvsu 473 x Tvsu 1221 12 0 0
Tvsu 461 x Tvsu 138 27 0 0
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M15099 1 Snueeniinaulasiwuneninauinilaainnisuauiugdsavesguanniag Tul 2561-
2564 (vi9)

, UIUADN I1UIUADN RN
ANEY 4 o a o o
I GEY VNNEUAR NLAULNEY
Tvsu 461 x Tvsu 89 15 0 0
Tvsu 461 x Tvsu 870 6 0 0
Tvsu 461 x d@97a1 1 12 0 0
Tvsu 461 x Tvsu 460 2 0 0
Tvsu 461 x Tvsu 1221 1 0 0
Tvsu 461 x TVsu 170 a4 0 0
Tvsu 460 x (Tvsu 986 x Tvsu 89)-1-62 6 0 0
Tvsu 460 x 9781 1 60 0 0
Tvsu 460 x Tvsu 89 85 2 2
Tvsu 460 x Tvsu 138 24 0 0
Tvsu 460 x Tvsu 942 1 0 0
Tvsu 460 x Tvsu 461 1 0 0
Tvsu 460 x Tvsu 728 1 0 0
Tvsu 460 x Tvsu 870 10 0 0
Tvsu 460 x Tvsu 892 1 0 0
Tvsu 460 x TVsu 170 a4 0 0
Tvsu 403 x Tvsu 138 15 0 0
Tvsu 403 x Tvsu 89 38 0 0
Tvsu 403 x Tvsu 870 4 0 0
Tvsu 403 x @397a1 1 1 0 0
TVsu 170 x Tvsu 870 2 0 0
TVsu 170 x #9281 1 7 0 0
TVsu 170 x Tvsu 89 7 0 0
TVsu 170 x Tvsu 1221 6 0 0
TVsu 170 x Tvsu 460 8 0 0
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M1599 1 Snueeniinaulaswuneninauiniilaainnisuauiugdsavesguanniag Tul 2561-
2564 (vi9)

, UIUADN I1UIUADN AN
ANEY 4 o a o o
I GEY VNNEUAR NLAULNEY
TVsu 1483 x Tvsu 89 39 0 0
TVsu 1483 x Tvsu 460 11 0 0
TVsu 1483 x é39a1 1 19 0 0
TVsu 1483 x Tvsu 1221 10 0 0
TVsu 1483 x Tvsu 870 2 0 0
TVsu 1483 x Tvsu 138 3 0 0
TVsu 138 x Tvsu 460 1 0 0
Tvsu 1221 x Tvsu 460 8 0 0
Tvsu 1221 x Tvsu 89 63 1 1
Tvsu 1221 x édvan 1 28 1 0
Tvsu 1221 x Tvsu 870 25 0 0
Tvsu 1221 x (Tvsu 986 x Tvsu 89)-1-62 25 0 0
Tvsu 1221 x Tvsu 138 a5 0 0
Tvsu 1221 x edvan 1 13 0 0
Tvsu 1221 x Tvsu 728 1 0 0
Tvsu 1221 x Tvsu 942 a4 0 0
Tvsu 1221 x Tvsu 986 3 2 0
Tvsu 1221 x Tvsu 1483 9 2 0
Tvsu 1221 x Tvsu 1549 2 0 0
SK1-8 x (Tvsu 986 x Tvsu 89)-1-62 2 0 0
SK1-8 x &van 1 a4 0 0
SK1-8 x Tvsu 1221 28 0 0
SK1-15 x Tvsu 942 a4 0 0
23-1c-2-1 x (Tvsu 986 x Tvsu 89)-1-62 15 0 0
23-1c-2-1 x Tvsu 1221 10 0 0
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M15099 1 Snueeniinaulasiwuneninauinilaainnisuauiugdsavesguanniag Tul 2561-
2564 (vi9)

, UIUADN I1UIUADN RN
ANEY 4 o a o o
NN NNANFR NLNULNEI
23-1c-2-1 x Tvsu 89 10 0 0
23-1c-2-1 x a8 1 13 0 0
23-1c-2-1 x Tvsu 460 1 0 0
23-1c-2-1 x Tvsu 138 3 0 0
23-1c-2-1 x Tvsu 870 9 0 0
17-8A-1-1 x Tvsu 1221 1 0 0
17-8A-1-1 x Tvsu 870 1 0 0
(Tvsu 986 x Tvsu 89)-1-62 x Tvsu 870 2 0 0
(Tvsu 986 x Tvsu 89)-1-62 x awva 1 16 1 1
(Tvsu 986 x Tvsu 89)-1-62 x Tvsu 1221 43 1 1
(Tvsu 1221 x Tvsu 89)-2-8 x &3van 1 41 0 0
(Tvsu 1221 x SK1)-3-1-1 x Tvsu 89 7 0 0
(Tvsu 1221 x SK1)-3-1-1 x Tvsu 870 3 0 0
(Tvsu 1221 x SK1)-3-1-1 x Tvsu 460 3 0 0
U 1,397 12 6
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NSUSEUTBUUBIAUANERUSAINTIRINNITRENRUTYAU 58-59

Preliminary Yield Trials : Bambara Groundnut Lines Derived from Series 2015-2016 Hybrid

anws [AYae , dunun AuAs , 35y assausulay , deilvde 9194, auY1e HEaUmAN
Sathaporn Chotechung , Chantana Khong Nakorn , Jira Suwanprasert , Saphiyah Ratchanuch ,
Somchai Phaoblek

AdnAny USuusaiug nmsiSeuiisuilewu aneiugnimnse

unfAnge

thanefiugimsagnuanyal 2558-2559 fildannnsdmdeniuguuuanyszsasiuiu 40 ae
wug Wisuisuiuiuguinsgiuasan 1 Tneflinguszasdilousul jeiugdmsslinanangeniniug
awan 1 dudunsfiqudiseiivlsamwarssninafeudanau- naias WA 2563 1UHUNITNAABILUY
Randomized Complete Block & 3 41 9 nwANTIVIARES WU @estug SK58-38 Iiinandniinaniads
asan 575 Alanfusiols Wusaswan 1 uaz Tvsu1221 duan@nilnaniade 369 uax 523 Alandusiels lu
drunandnilnusiefvianeiug Skss-11 Tsidndegegn 208 Alansusiels Tuvusiiugasvan 1 uaz
TVsu1221 lsinanamade 119 uaz 145 Alanusiels Sruiuiindsievqu Wus SK58-3¢ Sanadvanndian
91 Hndevigu Tuvaeiiugasua 1 way Tvsu1221 Td1uauilng 52 uay 72 dndevau muaIfy us
aoiusiliesidudneinivgsan Ao ks8-8 Mesidudneiniy 79.4 Wesidusd druarewug
Tvsu1221 Tmiin 100 winnds 4.1 ndu uagdnideniug 22 Wus 1dud SK58-3 SK58-4 SK58-5
SK58-6 SK58-9 SK58-10 SK58-11 SK58-12 SK58-16 SK58-19 SK58-20 SK58-22 SK58-23 SK58-25
SK58-27 SK58-28 SK58-30 SK58-33 SK58-34 SK58-35 SK58-36 ety SK58-38 L‘ﬁ@ﬁ]z%ﬁﬂ’]iﬂ@ﬂ

Wisuieunnsgusiely

Abstract

The vyield trails on promising lines of bambara groundnut selected from pedigree
method total 69 lines were conducted to compare with standard check variety (Songklha 1).
The objective of this research was to development bambara groundnut varieties with higher
yield than Songkhla 1. The trials were conducted in 1 environment at Songkhla Field Crops
Research Between August - September 2021, Treatments were arranged in Randomized
Complete Block design with 3 replication. The result showed that SK58-38 varieties gave
maximum average fresh pod yield was 575 kg/rai. Songkhla 1 and TVsu1221 had 369 and 523

kg/rai. In Dry pods yield, Bambara groundnut, SK58-11 varieties gave maximum average was 208
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kg/rai. While the Songkhla 1 and TVsu1221 varieties give an average yield of 119 and 145 kg/rai.
A good number of pod SK58-34 has the highest pod 91 pod/hill, while the Songkhla 1 and
TVsul221 varieties have a good number of pods 52 and 72 pods, But the highest shelling
percentage was SK58-8. The shelling percentage was 79.4 % while Tvsul221 was 44.1 gram per
100 seed, selected 22 varieties include SK58-3 SK58-4 SK58-5 SK58-6 SK58-9 SK58-10 SK58-11
SK58-12 SK58-16 SK58-19 SK58-20 SK58-22 SK58-23 SK58-25 SK58-27 SK58-28 SK58-30 SK58-33
SK58-34 SK58-35 SK58-36 and SK58-38 for test in Standard Yield Trials.

UNi
damdadufiviifiamaimieenisgs Usenousielusiu 18-24 wWesidusd ludu 6.0-6.5
Wosidus wazaslulawmse 60-631Uasidus (Yusuf et al. 2008) dwmsuduivlsiasuselavianisd
a & a D @ A A Y a a a da
nunsnsdeudgnduiivusaluaiueramsiivgning \Wuiivinunduazannsaasydulalaluauid

€5 D o Sy Y - a A vy v a v
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9 q

=

(AudItefivlsasan, 2541) Wuiugiioandinunsnsuiuiuudanauad 2541 waziluiudnldainnis

s

Aadeniiugugnluvieafiusineg inumsnsgugnamsisinmadeniivainnanslunsidenldiug
uenanilnumsnsfgnimisissvauymlsalulvidivhareianudemeouinananegiane wn
szvauussvilinandnideneld 90-100 % (B, 2548) ndsanduneunisdnidonitusudidosding
nageunsiinandnwazn1sUsuiineaninuindounisussdunandamuduneusie o W s

Wisumeuilowiu MauSeuiievunnsgiu mswseuiisulsinumsnssioly

521U8UAsN1539Y

anuazgunsal

1. wanfusimsa 40 aesiud/ius

2. aswndimuanTyivoralnaes

3. asadimdnuuasdngiyloofiumsu

4. Jeupdl 15-15-15

5. gUnsndsneq dmsunisiiudoya Wy gamntng Asosdamiin
WUJURAN VAR

&

THUHUNITNARBHUY Randomized Complete Block # 3 91 Usenaumenmss 40 Wug 4

Wugawwan 1 uag TVSu 1221 1uiugnsivaeu Tduuasgesawin 1.2x4.8 wns WUAUNEIULIN 1.2 X

3.6 Wy Ugndmsilaeldszezugn 60x60 ¥y, Meanwan 3 wan/vMau waalgndnnuiieansniuny
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M19199 1 HandnuarasrUszneuNandnINMUSsumsueswuaeiugamsnInnsauiugyat 58-59

Audideiivliasan U 2563

Vg U wondndnan  wewAeilnus  wWedidud  dhwinioo
Hnd/vau (nn./1%) (nn./13) nene)  wan ()
SK58-1 64 399 128 78.63 a 39.1 abc
SK58-2 68 383 116 78.05 a 34.8 b-f
SK58-3 68 a24 133 78.77 a 38.1 bcd
SK58-4 65 443 139 79.37 a 40.0 ab
SK58-5 84 as7 143 78.8 a 36.5 b-f
SK58-6 89 435 133 78.66 a 35.6 b-f
SK58-7 63 325 100 78.96 a 34.6 b-f
SK58-8 58 338 106 79.4 a 36.1 b-f
SK58-9 79 453 140 78.82 a 35.7 b-f
SK58-10 59 439 137 79.34 a 36.5 b-f
SK58-11 76 ar9 208 78.28 a 36.6 b-e
SK58-12 80 434 138 78.98 a 36.3 b-f
SK58-13 62 327 101 78.52 a 36.7 b-e
SK58-14 67 357 113 78.14 a 35.7 b-f
SK58-15 78 ao7 128 78.44 a 33.9 b-f
SK58-16 89 478 141 78.23 a 31.6 ef
SK58-17 64 334 101 77.95 ab 34.9 b-f
SK58-18 60 339 107 785 a 33.6 c-f
SK58-19 88 549 172 79.2 a 37.7 b-e
SK58-20 78 462 137 78.08 a 36.1 b-f
SK58-21 76 372 119 78.11 a 35.9 b-f
SK58-22 77 449 136 77.83 ab 32.6 def
SK58-23 90 503 152 78.62 a 36.6 b-e
SK58-24 73 390 121 78.44 a 34.4 b-f
SK58-25 81 461 143 T77.77 ab 36.1 b-f
SK58-26 74 392 156 77.17 ab 31.5 ef
SK58-27 75 453 138 78.11a 33.4 c-f
SK58-28 75 461 139 77.8 ab 37.4 b-e
SK58-29 73 400 142 74.31 bc 34.5 b-f
F-test ns ns ns ** *
CV (%) 27.9 28.5 23.8 25 9

Mean in the same column followed by the same letter are not significantly different at the 5 %

Level of probability by DMRT

21



M19197 1 HanFnkarasRUTENeUNaNEnIINMRUTEUBU U Uae g mTRINNsHauiugyat 58-59

Audideiivliaman U 2563 (o)

g U nananinan  wandmidnuie  WWesidud min100
Hnd/vau (nn./1%) (nn./13) nene%)  wan ()
SK58-30 83 486 148 78.57 a 36.3 b-f
SK58-31 60 365 147 68.77 e 30.2 f
SK58-32 59 417 109 70.53 de 31.7 def
SK58-33 84 503 137 72.18 cde 34.5 b-f
SK58-34 91 564 161 70.4 de 34.7 b-f
SK58-35 90 473 158 T77.77 ab 34.0 b-f
SK58-36 69 451 143 78.55 a 36.7 b-e
SK58-37 60 316 100 78.75 a 34.8 b-f
SK58-38 85 575 185 77 ab 33.8 b-f
Tvsu 1221 12 523 145 70.39 de 35.4 b-f
dvan 1 52 369 119 72.96 cd 44.1 a
F-test ns ns ns ** *
CV (%) 27.9 28.5 23.8 2.5 9

Mean in the same column followed by the same letter are not significantly different at the 5 %

Level of probability by DMRT
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NSUSEUTBUNINTFIUAIERUSAINTIRINNTHENRUSYAT 58-59

Standard Yield Trials : Bambara Groundnut Lines Derived from Series 2015-2016 Hybrid

a0 ms luAe , 91301 seannd , Innsel yauI , Junun AuAT, 358 aaTNUTelasy,
aviivdy 1Y, N9 Ao
Sathaporn Chotechuang , Jarupa Rodtuk , Nipaporn Chusinuan , Chantana Kongnakhon ,

Jira Suwanprasert , Saphiya Ratchanuch , Patra Kinares
AdA USuUseiug msiUSeuliieusnnsgiu aneiugiinis

UNANELD

aneiugnmignuauynl 2558-2559 Nlaannistunesunisieuiiisuilodiu 91w 22

aneiug WisuisuiuiuguInsguawan 1 waeTvsu 1221 I TngussasdiveySudaiugaimnssly

9 9 9

fa o A £a

HAKFRZINIMUgasan 1 andunsiaudideivlsawan audideuasinuinisinensnsed qudid

(a]

1%

LATWAILINITINEATEIIHY 5518 IWHUNITVAGBIUY Randomized Complete Block 31 3 41 31N
NaNNSVAABS WU aneviug SK58-23 Iinandniindniadugsgn 532 Alansusels sewnAeansiug
SK58-9 SK58-12 SK58-3 SK58-30 SK58-20 SK58-19 Uaig SK58-5 Ailvinandnilnaniads 475 421 384
366 380 360 wa 337 Alanfusiolsmuddu Tuvngivusasan 1 uag TVsul221 finandnilnaniade
263 uaz 438 Alanusels Tudrunandmilnuisimssaneiug sk58-23 Tieadvgegn 179 Alansusie
15 Tuvnigiiugasan 1 wag Tvsul221 Winandsade 70 uaz 68 Alansusiols Swauilndsengy wug
SK58-23 fifndsanniian 52 dnseviau luvasiiiusasuan 1 uay Tvsu1221 Wswaiind 23 uay 27
Hnsiovquauadiu aneiusfliesidudnemegegn fio SK58-23 filesifusineimy 82.9 Wosidus
druaneiug SK58-23 Wiiwiin 100 wisiads 64.8 n¥u uasdndoniiug 8 sug léun SK58-23 SK58-9

SK58-12 SK58-3 SK58-30 SK58-20 SK58-19 waw SK58-5 Liteagiimsugnidisuiiieuluviesdiusioly

Abstract
Bambara groundnut lines derived from series 2015-2016 hybrid selected from
Preliminary yield trials total 22 lines were conducted to compare with standard check variety
(Songklha 1). The objective of this research was to development bambara groundnut varieties
with higher yield than Songkhla 1. The trials were conducted in 1 environment at Songkhla
Field Crops Research ,Krabi Agricultural Research and Development Center , SuratThani
Agricultural Research and Development Center, Treatments were arranged in Randomized

Complete Block design with 3 replication. The result showed that followed by SK58-9, SK58-12,
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SK58-3, SK58-30, SK58-20, SK58-19 and SK58-5 with average fresh pod yield of 475, 421, 384,
366, 380, 360 and 337 kg/rai, respectively. Songkhla 1 and TVsul1221 had 263 and 438 kg/rai. In
Dry pods yield, Bambara groundnut, SK58-23 varieties gave maximum average was 179 kg/rai.
While the Songkhla 1 and TVsul221 varieties give an average yield of 70 and 68 kg/rai. A good
number of pod SK58-23 has the highest pod 52 pod/hill, while the Songkhla 1 and TVsu1221
varieties have a good number of pods 23 and 27 pods, But the highest shelling percentage was
SK58-23. The shelling percentage was 82.9 % while Tvsul221 was 64.8 gram per 100 seed,
selected 8 varieties include SK58-23 SK58-9 SK58-12 SK58-3 SK58-30 SK58-20 SK58-19 and SK58-
5 for test in Regional yield trials.
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- I BN v oa = o a @ a Lo A
dwmsaduialsidunelivianiisiinunsnstouvgniluisuasluasuensnsnuaning iuie
- v a a a da ¢ o Y A A o =y v
Inuudaiazanunsaasyiulalalufuniinugauanyseli wikifunilunsedn deddansaldan
Huyinduls Insaunsalvinandniinaala 600-800 Alansu/ls (@nauazneddnd, 2539) wailutagdu
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M990 1 HAHANLALBIAUTENOUNANENIINNTUTEUBULNATT LA ENUTA TN TNANTUGYAY 58-59

AugIduaziRuINSNYRsEYisl U 2564

Vg U wondndnan  wewAnilnuts  wWedidud  dhwiinioo
Hnd/vau (nn./19) (nn./13) nune%)  wan ()
SK58-3 87 742 278 79.9 abc 71.0 abcde
SK58-4 a7 493 162 77 abc 62.3 bcde
SK58-5 63 642 182 80.8 ab 70.7 abcde
SK58-6 29 346 106 82.2 a 63.7 bcde
SK58-9 58 896 313 78.8 abc 74.7 abcde
SK58-10 60 412 151 75.2 abc 67.0 abcde
SK58-11 48 580 166 79.4 abc 65.7 abcde
SK58-12 68 766 196 79.3 abc 78.7 ab
SK58-16 45 636 199 69.8 abc 71.7 abcde
SK58-19 52 651 208 79.8 abc 60.3 de
SK58-20 56 662 211 70 abc 73.7 abcde
SK58-22 a4 576 169 65.3 ¢ 61.3 bcde
SK58-23 87 950 315 81.6 a 75.0 abcd
SK58-25 32 558 158 75.4 abc 58.7 de
SK58-27 61 500 161 75.5 abc 73.3 abcde
SK58-28 35 611 205 73.3 abc 69.3 abcde
SK58-30 55 681 214 78.5 abc 74.7 abcde
SK58-33 33 421 181 66.1 bc 57.3 de
SK58-34 42 ar9 137 67.9 abc 59.0 de
SK58-35 40 378 127 66.2 bc 60.7 cde
SK58-36 63 618 249 75.0 abc 69.7 abcde
SK58-38 54 526 164 74.8 abc 82.0 a
Tvsu 1221 38 403 96 45d 570 e
aavan 1 34 795 112 75.7 abc 78.3 abc
F-test ns ns ns ** *
CV (%) 53.12 47.13 48.72 10.05 13.15

Mean in the same column followed by the same letter are not significantly different at the 5 %

Level of probability by DMRT
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M990 2 HAHANLALBIAUTENOUNANENIINNTUTEUBULNATT A ENUTA TN TNANTUGYATY 58-59

AudITenarinunsinensnsed U 2564

g SRively wawdninan  wawAsnuis  1Wesidud 1win100
Hnauysal/vqu (nn./13) (nn./13) NN(%) wéin (n3%)
SK58-3 de 26 ¢g 10 f 79.7 42.8
SK58-4 5e 29 fg 11 ef 80.3 42.9
SK58-5 Se 32 efg 12 ef 76.4 43.4
SK58-6 15 abc 95 abcde 38 abcd 80.4 49.2
SK58-9 8 abcde 54 cdefg 20 abcdef 78.1 46.5
SK58-10 11 abcde 74 abcdefg 22 abcdef 76.8 a6.7
SK58-11 11 abcde 70 abcdefg 27 abcdef 79.4 44.3
SK58-12 11 abcde 75 abcdefg 29 abcdef 81.7 48.6
SK58-16 6 cde 38 efg 14 cdef 81.2 43.9
SK58-19 11 abcde 69 abcdefg 26 abcdef 80.32 50.3
SK58-20 14 abcd 98 abcde 36 abcde 80.7 49.1
SK58-22 15 abc 121 ab 44 3 81.6 57.3
SK58-23 17 a 113 abc 42 ab 84.1 54.6
SK58-25 12 abcde 93 abcdefg 34 abcdef 78.7 51.1
SK58-27 10 abcde 56 bcdefg 32 abcdef 79.3 43.6
SK58-28 11 abcde 71 abcdefg 28 abcdef 81.2 49.6
SK58-30 9 abcde 51 cdefg 18 bcdef 77.5 42.2
SK58-33 13 abcde 105 abcd 38 abcd 78.0 53.0
SK58-34 9 abcde 68 abcdefg 24 abcdef 71.3 45.8
SK58-35 8 bcde 37 efg 15 cdef 81.0 41.5
SK58-36 7 cde 38 efg 13 def 82.0 49.6
SK58-38 6 de 40 defg 15 cdef 76.5 a4.7
Tvsu 1221 16 ab 123 a 40 abc 74.0 46.0
a@wan 1 11 abcde 81 abcdefg 28 abcdef 79.4 46.6
F-test * ** * ns ns
CV (%) 43.54 48.43 50.60 5.13 13.71

Mean in the same column followed by the same letter are not significantly different at the 5 %

Level of probability by DMRT
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M19199 3 ANRGUNANGNLALBIRUTTNOUNANENIINNITUTEUTB VLR ST INEN8RUFAMTIINNSHANNWSYAT 58-

593911 2 amuﬁ

Vg SRively wawdninan  wawAsdnuis  WWesidud 1win100
Hnauysal/vqu (nn./13) (nn./13) NN(%) wéin (n3%)
SK58-3 46 384 144 79.8 56.9
SK58-4 26 261 87 78.7 52.6
SK58-5 34 337 97 78.6 57.1
SK58-6 22 221 72 81.3 56.5
SK58-9 33 ars 167 78.5 60.6
SK58-10 36 243 87 76.0 56.9
SK58-11 30 325 97 79.4 55.0
SK58-12 40 421 113 80.5 63.7
SK58-16 26 337 107 75.5 57.8
SK58-19 32 360 117 80.1 553
SK58-20 35 380 124 75.4 61.4
SK58-22 30 349 107 73.5 59.3
SK58-23 52 532 179 82.9 64.8
SK58-25 22 326 96 77.1 54.9
SK58-27 36 278 97 77.4 58.5
SK58-28 23 341 117 773 59.5
SK58-30 32 366 116 78.0 58.5
SK58-33 23 263 110 72.1 55.2
SK58-34 26 274 81 69.6 52.4
SK58-35 24 208 71 73.6 51.1
SK58-36 35 328 131 78.5 59.7
SK58-38 30 283 90 75.7 63.4
Tvsu 1221 27 263 68 59.5 515
dan 1 23 438 70 77.6 62.5
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Farmer Fields Yield Trials : Bambara Groundnut Lines Derived from Series 2015-2016

Hybrid
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Sathaporn Chotchuang , Jarupa Rodtuk , Aporn Kongisaro , Saranya Jaipayak , Niphaphon
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LHUNITNAABILUY Randomized Complete Block i 3 1 21NHANITNARDI WU GREATAIL
23-1C-2-2 Winandnilnanindogsga 713 Alansusiels Wusaswan 1 uaz Tvsu1221 fnananilnaniade
445 uay 512 Alanfusiels Tudunananilnuisdmsaneiiug 23-1C-2-2 Tianadsgean 224 Alan3usie
15 Tuvauiudasua 1 wag TVsu1221 Tnandniede 146 uaz 161 Alandusiels S1uiuilnidengy
Wug 23-1C-2-2 Anadoundian 65 Hdnsovan luvaeitugawan 1 uay Tvsu1221 T uuiing 41
way 58 indevgu Auady wiaeRusilnidofidudnginizgagn fe (TVsul221xSK1)-1-1-4 3]
Wesidudnzimig 74.8 Wesiiud druaneug 17-8a-1-1 Widwdn 100 whaade 74.5 nfu e
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fsanandnuaresausEnouNands ylulaaieiugamsdnunlinaningainiiiusaswan 1 fe
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23-1C-2-2 lngagthioyaiitoiausveiusesiugiely

Abstract
The objective of this research was to development bambara groundnut varieties with
higher yield than Songkhla 1. Bambara groundnut 7 varieties which have been selected from
Farmer Fields yield trial, 16-30C-2-1 16-30C-2-2 23-1C-2-2 17-8A-1-1 (TVsu1221xTVsu138)-15-1-2
(TVsu1221xSK1)-1-1-4 and (TVsul1221xTVsu138)-6-1-1 Comparison of yield and adaptation to the
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environment  compared with the standard varieties of Songkhla 1  and
TVSu 1221 were conducted in 6 environments at Songkhla Phatthalung Krabi SuratThani
Nakhonsithammarat and Narathiwat Between May - September 2021, Treatments were arranged
in  Randomized Complete Block design with 3 replication.The result showed that
23-1C-2-2 varieties gave maximum average fresh pod yield was 713 kg/rai. Songkhla 1 and
TVsul1221 had 445 and 512 kg/rai. In Dry pods yield, Bambara groundnut, 23-1C-2-2 varieties
gave maximum average was 224 kg/rai. While the Songkhla 1 and TVsul221 varieties give an
average yield of 146 and 161 kg/rai. A good number of pod 23-1C-2-2 has the highest pod 65
pod/hill, while the Songkhla 1 and TVsul221 varieties have a good number of pods 41 and 58
pods, But the highest shelling percentage was (TVsul1221xSK1)-1-1-4. The shelling percentage
was 74.8 % while 17-8A-1-1 was 74.5 gram per 100 seed. the varieties of bambara groundnut
that higher yields than Songkhla 1, which is 23-1C-2-2, which ‘will present information to

propose for further certification.
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M19199 1 mandnuarasruszneunandnanmsUieuiisululsinensnsaneiugamsnmsuauiugyed 51-52

gunesngll Ymrinasvan U 2563

g SRively HaKAnHnan wondndnuds  wWeddud  dwmiin1o0
Hndl/vau (nn./19) (nn./13) nue(%)  wén (n50)
16-30c-2-1 16 ab 113 26 a 62.3 39.8 ab
16-30c-2-2 4c 36 8b 66.4 28.7 bc
23-1c-2-2 13 ab 100 27 a 65.0 231c
17-8a-1-1 14 ab 106 23 a 60.0 44.7 a
(TVsu 1221x TVsu 138)-15-1-2 13 ab 90 20a 56.8 30.1 bc
(TVsu 1221x SK 1)-1-1-4 15 ab 76 17 a 60.9 28.7 bc
(TVsu 1221x TVsu 138)-6-1-1 16 a 89 26 a 63.3 30.0 bc
a1 8 bc 7 17 a 62.7 250 c
TVsu 1221 17 a 91 22 a 68.6 33.7 abc
F-test * ns x> ns *
CV (%) 29.2 28.8 24.4 7.3 19.6

Mean in the same column followed by the same letter are not significantly different at the 5 %

Level of probability by DMRT

M19199 2 nandnuarasrUszneunandnInMsUseuiisululsinumsnsaeiugamsnmsauiugyed 51-52

gunansluun Jaminings U 2563

g U HANANENaR wardniinuds  wWeddud  dhwiinioo
Hndl/vau (nn./19) (nn./13) nue(%)  wéin (n5)
16-30c-2-1 42 c 457 bc 121 cde 71.3 bc 50.7b
16-30c-2-2 67 ab 615 ab 176 b 73.0 bc 48.1 bc
23-1c-2-2 82 a 758 a 226 a 72.8 bc 53.0b
17-8a-1-1 42 c 462 bc 137 bcd 71.9 bc 67.6 a
(TVsu 1221x TVsu 138)-15-1-2 44 c 380 cd 101 de 66.3 d 432 cd
(TVsu 1221x SK 1)-1-1-4 88 a 545 b 171 b 76.7 a 493 b
(TVsu 1221x TVsu 138)-6-1-1 71 a 522 bc 143 bc 704 c 39.4d
#an 1 48 bc 301d 87 e 74.0 ab 39.4d
TVsu 1221 78 a 543 b 161 bc 73.9 ab 38.3d
Fotest o o o o o
CV (%) 19.9 16.7 14.8 2.2 6.9

Mean in the same column followed by the same letter are not significantly different at the 5 %

Level of probability by DMRT
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M19199 3 NandnuarasrUszneunandnINMRUTsumisululsinersnaneiugamTIINMsHauRugyed 51-52

A o

gnoLleg Jamiansed U 2563

g SRively HaKAnHnan wondndnuds  wWeddud  dwmiin1o0
Hndl/vau (nn./19) (nn./13) nue(%)  wéin (n5)
16-30c-2-1 22 d 232 70 68.1 bcd 59.7 cde
16-30c-2-2 45 ab 352 111 67.6 cd 55.2 de
23-1c-2-2 51a 483 161 71.4ab 68.8 b
17-8a-1-1 27 cd 349 106 67.8 bcd 825 a
(TVsu 1221x TVsu 138)-15-1-2 18 d 271 80 63.7 e 70.7b
(TVsu 1221x SK 1)-1-1-4 33 bc 351 121 72.7 a 64.1 bc
(TVsu 1221x TVsu 138)-6-1-1 35 bc 262 102 65.2 de 539 e
a1 34 bc 312 103 70.8 abc 62.9 bcd
TVsu 1221 45 ab 323 112 71.4 ab 68.8 b
F-test o ns ns x> >
CV (%) 214 24.4 26.4 2.9 6.5

Mean in the same column followed by the same letter are not significantly different at the 5 %

Level of probability by DMRT

M19199 4 nandnuarasrUszneunandnannsUseuiisululsinunsnsaneiugamsnmsuauiugyed 51-52

gunevvuy Jmingsnugionil U 2563

g U HAKARENER wanAnilnuis  dwin100
Hndl/mgu (nn./13) (nn./19) wan (n3w)
16-30c-2-1 11 bc 91 bc 27 bcd 27.0b
16-30c-2-2 18 a 153 a 45 a 42.7 a
23-1c-2-2 10 bc 85 bc 26 bcd 257b
17-8a-1-1 8 bc 86 bc 21 cd 26.7 b
(TVsu 1221x TVsu 138)-15-1-2 6 C 51c 15d 24.0 b
(TVsu 1221x SK 1)-1-1-4 11 be 107 ab 36 ab 33.7 ab
(TVsu 1221x TVsu 138)-6-1-1 13 ab 111 ab 35ab 260 b
GALGRI! 13 ab 88 bc 29 bcd 253 Db
TVsu 1221 12 abc 98 bc 33 abc 30.7b
F-test * * . *
CV (%) 27.9 26.8 24.8 20.7

Mean in the same column followed by the same letter are not significantly different at the 5 %

Level of probability by DMRT
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M19199 5 nandnuarasruszneunandnanmsUieuiisululsinensnsaneiugamsnmskauiugyed 51-52

FNDY NN FINIAUATASFIIUTIY U 2563

g SRively HaKAnHnan wondndnuds  wWeddud  dwmiin1o0

Hndl/vau (nn./19) (nn./13) nue(%)  wén (n5)
16-30c-2-1 55 727 272 68.8 a 1.7
16-30c-2-2 71 919 235 69.2 a 60.0
23-1c-2-2 61 898 284 713 a 78.3
17-8a-1-1 69 871 247 67.9 a 73.3
(TVsu 1221x TVsu 138)-15-1-2 37 715 167 483 b 51.7
(TVsu 1221x SK 1)-1-1-4 a4 517 157 75.0 a 65.0
(TVsu 1221x TVsu 138)-6-1-1 a7 599 241 65.4 a 58.3
adaan 1 42 723 2471 733 a 66.7
TVsu 1221 50 671 210 69.2 a 56.7
F-test ns ns ns xx ns
CV (%) 24.6 237 259 8.2 15.4

Mean in the same column followed by the same letter are not significantly different at the 5 %

Level of probability by DMRT

A15199 6 NAKAMRABLAYBIAUTENOUNANANDIN

1 nnmaifsuiisuiuslulsinunsnsiugimiannnisae
Wugel 51-52 270 3 aonuil Ao n3xd Fnqe uasASsTTLTY

g U HaKAnHnan wandeilnus  wWesdud oo

Hndl/vau (nn./19) (nn./13) nue(%)  wéin (n5)
16-30c-2-1 40 arz 154 69.4 60.7
16-30c-2-2 61 629 174 69.9 54.4
23-1c-2-2 65 713 224 71.8 66.7
17-8a-1-1 46 561 163 69.2 74.5
(TVsu 1221x TVsu 138)-15-1-2 33 455 116 59.4 55.2
(TVsu 1221x SK 1)-1-1-4 55 471 150 74.8 59.5
(TVsu 1221x TVsu 138)-6-1-1 51 461 162 67.0 50.5
adavan 1 a1 445 146 72.7 56.3
TVsu 1221 58 512 161 715 54.6
it 50 524 161 70 59

Mean in the same column followed by the same letter are not significantly different at the 5 %

Level of probability by DMRT
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Study on Suitable Crop Production for Bambara Groundnut Varietes Series 2008-2009
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v
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Aadeszning 7-21 dnrengu wWesiurnzimiziaisssning 67-71 Wesidus Wmdn 100 wén

5N 53.4-60.5 nTu fadulunmseiug 23-1C-22 msldszezuan 30x30 WwuRluns 311U 1 s/may

Abstract

The objective of this experiment was to study on suitable crop production for bambara
groundnut 23-1C-2-2 variety. This variety is with high yield and good agricultural characteristics
But there is still a lack of information on management to increase the yield of bambara
groundnut for advice to farmers and information for certifying species. Started operation at
Songkhla Field Crops Research Center. The RCB experiment was planned to be performed 4
repetitions, with 5 treatments: plant alternate spacing 30 x 30 cm. 1 plants/hill, plant spacing
30 x 30 cm. 1 plants/hill, alternate 2 plants/hill, plant spacing 40 x 40 cm. 2 plants/hill, plant
spacing 50 x 50 cm. 2 plants/hill, and plant spacing 60 x 60 cm. 2 plants/hill. The results
showed that the plant spacing resulted in fresh pod yield, dry pod yield, number of complete

pods, shelling percentage, weight of 100 seeds were not significantly different. Plant spacing of
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30 x 30 cm, 1 plants/hill, Average fresh pod yield of 323 kg/rai. The dry pod yield averaged
between 63-94 kg/rai. The average number of complete pods was between 7-21 pods/hill,
average shelling percentage was between 67-71 percent, weight of 100 seeds was between

53.4-60.5 g. Therefore, 23-1C-2-2 variety used plant spacing 30 x 30 cm. 1 plants/hill.
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Response to Chemical Fertilizer of Bambara Groundnut Elite Line
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Abstract

The objective of this experiment was to study on response to chemical fertilizer of
bambara groundnut 23-1C-2-2 variety. This variety is with high yield and good agricultural
characteristics But there is still a lack of information on management to increase the yield of
bambara groundnut for advice to farmers and information for certifying species. Started
operation at Songkhla Field Crops Research Center. The RCB experiment was planned to be
performed 4 repetitions, with 5 treatments: Apply fertilize rate of 1.5-4.5-3 of N-P,05-K,O kg/rai,
fertilize rate of 3-9-6 of N-P,Os-K,O ke/rai, fertilize rate of 4.5-13.5-9 of N-P,0s-K,O kg/rai, fertilize
rate of 6-18-12 of N-P,0s-K,O keg/rai and fertilize rate of 15-15-15 amount of 30 kg/rai. The

experimental results showed that the fertilize rate in various processes resulting in fresh pod
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yield, dry pod yield, number of complete pods, shelling percentage and weight of 100 seeds
were not significantly different. by fertilize rate of 3-9-6 of N-P,Os-K,O kg/rai. The average yield
of fresh pods, dry pod yield, number of perfect pods and 100 seed weights were the highest,
fresh pod vyield is 210 keg/rai. dry pod vyield is 61 kg/rai. number of complete pods is 16
pods/hill, weight of 100 seeds is 62.3 ¢. Therefore, Therefore, 23-1C-2-2 variety used fertilize
rate of 3-9-6 of N-P,05-K,0O keg/rai.
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Preserving of Bambara groundnut in brine for consumption

9199550 Suanasssy , uadssa Jauddes , Uszes Wuunn, duvun auns

Jaruwan Rattanasakulthum , Wimonwan Wattanawijit , Prayoon Enmak , Chantana Kongnakorn
AdAey wlssU damse dnde

UNANED
o d’l d

a = Ao ¢ A e ad a o < s A A o~ o
AR IngUszasAieAnwinssuisnmunzadlunisuandmsiludinfeiietine1gnisiiu
Snwdmiunisuslan vinisnaaesiineideuasiruine N AUk U TTURE AN YA
TEVIFBUAAIAN 2560 — ey 2562 IaensrantmisluiindaiEuaininsannssegianisila

s v o

1Y) Y go’ ) [ = @ <& O a o ~ v g a

dwmssneledn inmsAnFenwandmisiauysal Sehenuarein dildilengleuinen 0, 2, 4, 6, 8
war 10 U9 wiluansazaswraeumaslsnsagar 0.5 UL 60 UT vinnsinadnazilodutalag
THwsane wudn N1sedImSINseesIan 10 Wil wnigaungn lnedinusinaveinsinliedudatoy
d‘ A a U a0 Y % u.'/ u.'/ t:l":! b2 a = % 1 d'

igm fip 34.01 Wiy wazdlAndlndlAeaiudmianilamesggeinan 8 Ui MIAnwIBnTdIuivNgay
YIANTALANYLNABWATUINNG VINN15WUTTEAUNADIREAY 1 LAy 2 UeNa5euay 1, 2, 4, 6 Wway 8 Lay
Ut fadengasnangalasldnaninnialszamduta ann1snaaeunisuszamduna wuin
AnaasuduYeusa¥IfvesiInidudiindendnindiuindeiesar 1 uaziiniaiesay 6 Unign
nan Sugitmsslutindafiaianudunsaniamvindu 6.02 Ad L* iy 28.28 a* Wwindu 6.66 b*
Wi -1.48 dwmsugamaiiuarszeznanivlunmseinedinssludundede 121 ssrwaidea 13an 20

a

= = @ o a [y ¢ & Y] 5 A A a I !
UM mﬂmimmmqmimmﬂmmamﬂm%mmﬂummaawqmugmﬂﬂmﬂunm 12 198U WU
[ (3

nAn A ddduty wandadiauinuniu aunmdiugdunsdrewindudidinisduiindesyly

LNAINUIATFIU

Abstract
The objective of this research is to study the suitable process for producing Bambara
groundnut in brine for extending shelf life for consumption, that was conducted at Postharvest
and Processing Research and Development Division in October 2017 to September 2019.
Producing of Bambara groundnut in brine, selecting the complete Bambara groundnut,
cleaning and steamed with steam for 0, 2, 4, 6, 8 and 10 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 steaming the Bambara
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groundnut was 10 minutes because Bambara groundnut had the lowest compressive force of
texture measurement, 34.01 N, and the color value was similar to steamed Bambara groundnut
for 8 minutes. To study on the suitable ratio for preparing brine involved that variable levels
of 1 and 2% salt and 1, 2, 4, 6 and 8% sugar by weight. Sensory evaluation of consumers found
that the best taste of Bambara groundnut in brine was 1% salt content and 6% sugar content.
Product of Bambara groundnut in brine had pH equal to 6.02, color value L* a* b* wear 28.28,
6.66 and -1.48 respectively. The optimal conditions for sterilizing the products, the Bambara
groundnut in brine was 121 degrees Celsius for 20 minutes. Afterward, the shelf life of Bambara
groundnut in brine 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 brine

products was in acceptable standard.
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Table 1 Color value and firmness of steamed Bambara groundnut in different steaming time

Steaming time Color
Firmness (N)

(Minute) L* a* b*

0 43.60 a 14.45 a 335a 84.09

2 41.64 b 9.61b 0.67b 75.14

a4 41.12 b 9.33 bc 0.00 bc 65.40

6 4145 b 8.00d -0.20 bc 55.40

8 40.96 b 8.41 cd -0.42 c 45.48

10 40.46 b 7.73d -0.95 c 34.01

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

Table 2 Ingredients of commercial Green peas in brine

Ingredients (%) Brand 1 Brand 2 Brand 3 Brand 4
Green peas 57 54 60 60
water 41 36 39 -

salt 1 2 0.9 0.8
sugar 1 8 - 35

Table 3 Sensory evaluation of commercial Green peas in brine

Green peas in brine Score
Brand 1 109 ab
Brand 2 127 a
Brand 3 76 C
Brand 4 88 bc

In column, means followed by a common letter are not significantly different at the 5% level
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Table 4 Quality of Bambara groundnut in different of brine

Color
Recipe pH Firmness (N)
L* a* b*
1 28.15 6.58 -1.71 5.8 4.00
2 28.35 6.67 -1.61 5.8 4.24
3 28.49 6.85 -1.29 5.8 4.10
4 28.35 6.81 -1.46 5.8 4.20
5 28.06 6.76 -1.60 5.8 4.27
6 28.37 6.66 -1.57 5.8 4.12
7 28.60 6.89 -1.17 5.8 4.04
8 28.18 6.49 -1.52 5.8 4.21
9 28.33 6.40 -1.44 5.8 4.24
10 28.36 6.61 -1.34 5.8 4.12

Table 5 Sensory evaluation of Bambara groundnut in brine (1% salt, 1-8% sugar)

Recipe Salt (%) Sugar (%) Score
1 1 1 71b

2 1 2 82 ab
3 1 a4 90 ab
a4 1 6 104 a
5 1 8 103 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 brine (2% salt, 1-8% sugar)

Recipe Salt (%) Sugar (%) Score
6 2 1 63 b
7 2 2 79 ab
8 2 a 97 a
9 2 6 101 a
10 2 8 110 a

In column, means followed by a common letter are not significantly different at the 5% level
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Table 7 Sensory evaluation of Bambara groundnut in brine (7-point hedonic scale)

Recipe Sensory evaluation

color flavor taste texture appearance  overall
4 6.25a 535a 6.09 a 6.13a 590 a 6.00 a
5 6.30 a 535a 6.02 a 6.07 a 6.02 a 592 a
9 6.18 a 554 a 5.84 ab 6.20 a 597 a 587 ab
10 6.20 a 530a 532b 6.15a 577a 530 b

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

Table 8 Optimal conditions of Bambara groundnut sterilizing in brine

Step Temperature (°C)  Set time (minute)  Pressure (bars)  Action
- - - - Fill water
1 90 17 1.00
2 121 12 2.00 Come Up
3 121 2 2.00
a4 121 20 2.00 Cooking
5 110 3 1.50
6 100 2 1.00
7 85 2 0.50 Cooling
8 50 2 0.30
9 40 2 0.10
10 40 2 0.05
Table 9 Sensory evaluation of Bambara groundnut in brine
Bambara  Sensory evaluation
groundnut  color flavor taste texture appearance  overall
in brine 6.32 5.82 6.14 6.11 6.18 6.27
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Table 10 Quality of Bambara groundnut in brine product was kept at ambient temperature for 12 months

Shelf life (Month)

Qualities
0 2 a 6 8 10 12

Color L* 28.28 33.43 34.43 34.33 34.32 35.30 35.36

a¥* 6.66 9.73 8.40 8.99 8.43 8.68 9.83

b* -1.48 -1.90 0.32 -0.30 0.79 -1.57 -3.38

AE 0.00 a 6.13 b 6.65 C 6.60 ¢ 6.70 c 7.31d 7.96 e
pH 6.02 a 5.98 a 597 a 597 a 5.98 a 599 a 5.98 a
Net weight (g) 260 260 260 260 260 260 260
Drain weight (¢) 140.10 a 150.95 b 153.85 b 154.59 b 153.72 b 153.10 b 154.44 b
Firmness (N) 4.87 a 4.13 ab 388 b 387b 381b 3.32 bc 285 ¢
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/g) <10 <10 <10 <10 <10 <10 <10

Salmonella spp. (per 259)
Yeasts (CFU/9)

Clostridium botulinum

Not Detected

<10

Not Detected

Not Detected

<10

Not Detected

Not Detected

<10

Not Detected

Not Detected

<10

Not Detected

Not Detected

<10

Not Detected

Not Detected

<10

Not Detected

Not Detected

<10

Not Detected

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

Figure 1 Steps to prepare Bambara groundnut

Brand 1 Brand 2 Brand 3 Brand 4

Figure 3 Commercial Green peas in brine

add brine

seal sterilizing Bambara groundnut in brine

Figure 4 Step of Bambara groundnut producing in brine
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Producing of Bambara groundnut in tomato sauce
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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
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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 in different boiling time

Boiling time Color
(inute) r " " Firmness (N)
0 43.24 3 15.33 a 2.82 a 86.36
10 40.35 b 8.82b -2.84 b 39.63
20 40.24 b 892b -3.29b 24.89
30 40.27 b 8.74 b -3.65b 24.51
35 39.72 b 8.59 b -3.79 b 22.06
40 39.17b 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

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 25 a5
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
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Table 4 Quality of Bambara groundnut in different of tomato sauce

Color
Recipe pH Firmness (N)
L* a* 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
4 32.14 8.06 -1.58 5.04 3.84
5 32.08 7.88 -1.73 5.07 3.73
6 32.19 8.19 -1.41 5.02 3.80
7 32.00 7.82 -1.77 5.00 3.78
8 31.66 7.68 -2.01 5.01 3.80
9 31.50 7.75 -2.11 5.03 3.69
10 31.63 7.49 -2.11 5.01 3.82
11 31.43 7.40 -2.29 5.04 3.71
12 31.28 7.44 -2.39 5.05 3.85

Table 5 Sensory evaluation of Bambara groundnut in 27% tomato of tomato sauce recipes

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
4 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
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Table 6 Sensory evaluation of Bambara groundnut in 36% tomato of tomato sauce recipes

Recipe Tomato (%) Salt (%) Sugar (%) Score
7 36 0.7 1 82c¢
8 36 0.7 3 95 bc
9 36 0.7 5 119 ab
10 36 1 1 83 c
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 flavor taste texture color overall
3 4.53 a 493 a 493 b 531 a 4.82 a 4.55 c
6 4.44 3 492 a 521 ab 549 a 4.95 a 5.00 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 5.22 493 5.47 578 4.37 513
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Table 9 Quality of Bambara groundnut in tomato sauce product was kept at ambient temperature for 12 months

Shelf life (Month)

Qualities
0 2 a4 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 5,57 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 (g) 260 260 260 260 260 260 260
Drain weight (g) 147.45 3 147.04 a 146.47 a 148.28 ab 15337 b 160.18 ¢ 160.23 ¢
Firmness (N) 3.96 a 285b 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/g) <10 <10 <10 <10 <10 <10 <10

Salmonella spp. (per 259)
Yeasts (CFU/9)

Clostridium botulinum

Not Detected

<10

Not Detected

Not Detected

<10

Not Detected

Not Detected

<10

Not Detected

Not Detected

<10

Not Detected

Not Detected

<10

Not Detected

Not Detected

<10

Not Detected

Not Detected

<10

Not Detected

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

Figure 1 Steps to prepare Bambara groundnut
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Figure 2 Boiled Bambara groundnut for 0-40 minute
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Brand 1 Brand 2 Brand 3 Brand 4 Brand 5

Figure 3 Commercial baked beans in tomato sauce
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boiling soked in CaCl, packed into retort pouch  add tomato sauce
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sterilizing Bambara groundnut in tomato sauce

Figure 4 Step of producing Bambara groundnut in tomato sauce
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Processing of Bambara groundnut spread
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Abstract

The objective of this research is to study of suitable producing Bambara groundnut
spread process for extending shelf-life and variety consumption, that was conducted at
Postharvest and Processing Research and Development Division between October 2018 and
September 2020. Producing of Bambara groundnut spread; clean, peeled, rinsed, steamed
with steam for 10 minutes and grounded. The optimal formula to produce the Bambara
groundnut spread is Bambara groundnut 53.3% refined palm oil 42.3% sugar 3.5% salt 0.7%
and tween80 0.2%. Product of Bambara groundnut spread had color value L* a* b* wear 28.28,
6.66 and -1.48 respectively. The Study of shelf-life of preserved Bambara groundnut spread
product by preparing the product to be packed in retort pouch and sterilized at 121 degrees

Celsius for 41 minutes. Bambara groundnut spread product was kept at ambient temperature
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for 12 months, microorganism levels was in acceptable standard and overall sensory test score

equal to 5.85 was slightly favorable to moderate.
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ANSI9N 1 ANWUTLALAAVDINANN I INTIAUTH

USunawnde USunawnde

U%mmﬂf']ma 0 0.5 1.0 1.5 0 0.5 1.0 15

L* 3832 3840 3797 37.95
a¥* 1.14 114 116 116

0
b* 225 237 221 215
L* 3848 3835 37.59 38.12
15 a* 120 139 165 137
b* 246 291 281 2.5
L* 3857 3835 3821 3801
25 a* 138 142 138 137
b* 298 268 277 2.46
L* | 37.53 37.95 37.99 37.56
35 a* 141 129 116 116

b* 247 233 202 170

A15197 2 AZLUUAINYOUTBINARAUNOINSIALUTATIUSINUNGD 0% USHautaansie 0-3.5%

89

gns USinaunie (%) U3ananinnia (%) AZUULANLTOU
1 0 0 36 b
2 0 1.5 60 a
3 0 2.5 72 a
a4 0 35 32b

Y PN ¥ v v = Y 1 v 6 ra 1 % aa 4 PN (%
frlaufimumeie NSl suiululnasAaL INNﬂUWNLLG]ﬂMWQﬂUVIWQﬁﬂG] gl DMRT N5zsumny

WerSeuay 95
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A9 3 AZMUUAINUYBUVDINANN U INTIZUTANUSUNAUNED 0.5% USuauisiansie 0-3.5%

gns USinaunie (%) U3ananinna (%) AZULLANLYOU
5 0.5 0 44 ab
6 0.5 1.5 60 a
7 0.5 2.5 62 a
8 0.5 35 34b

faviauaesie nuswtlounuluwmazaedu luimnuwane1aiumeanf Iaely DMRT Aszauainy

Warusauay 95

AN 4 ASWUUAINUYBUVDINANN T INTIZUTANUSUNANED 1.0% USuauiimiansie 0-3.5%

gns U3inaunie (%) U3ananinnia (%) AZUULANLYOU
9 1.0 0 34b

10 1.0 1.5 44 ab

11 1.0 2.5 60 a

12 1.0 35 62 a

v PN ¥ v v A (% J [ 3 (=) ! (Y aa 4 PN U
fravanumesienyswvileunululmasaesul lifinnuuanataiumeeda neld DMRT Asgaumang

Werusauay 95

A9 5 AZLUUAIUYIUVDINAR A UNDINTIALUIANUSUIANED 1.5% USUutinmnansie 0-3.5%

gns USinaunie (%) U3ananiinia (%) AZUULANLYOU
13 1.5 0 38a
14 15 1.5 48 a
15 15 2.5 56 a
16 1.5 35 58 a

o c{' Y o v a Y ! A | aa Y] PN Y]
G]'JL@“U‘VIWWN@']EJW]E)ﬂ@ﬁL%@JQUﬂUIULLWagﬂ@aQJU VLJJiJﬂUWiJLLG]ﬂWWQﬂUVI"NﬁOW I@EJELGU DMRT 73zauAnd

WaluSesay 95
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A9199 6 AZLULANLIDUTDINARA T INTIdLUSA (7-point hedonic scale)

gns B i dnwoy a Mau AR o ANNYBU
nde (%) thwna (%) Using dula leesw
3 0 2.5 480 b 500b 480b 360c 490 b 410 b
7 0.5 2.5 490 b 510b 480b 3.80 bc 510b 4.10b
12 1.0 35 520 a 530ab 530a 520a 550 a 560 a
16 1.5 35 520 a 550a 530a 460ab 510D 470 b

favnmuRlese nuswillaunuluwsazeeduyl lflanulsnsaiunieana tneld DMRT Nsesuainy

WaruSeuay 95

M990 7 AUNNVBIRERA MU NSNS 0.7-1.0% USinasnenansil 3.5%

UTunaunae (%) " pH AUNLA (cP)
L* a¥ p*
0.7 38.96+0.09 3.68+0.06 -2.10+0.09 6.12 103.2
0.8 39.57+0.46 3.67+0.06 -1.884+0.17 6.08 103.4
0.9 40.03+0.26 3.4840.16 -1.83+0.28 6.09 106.8
1.0 39.75+0.09 3.5740.12 -1.9840.13 6.08 99.9

A15199 8 NANISNAZBUNNNUTEAAUNANANA N INSIdUSANTLNED 0.7-1.0% USunaudimnansi 3.5%

U . \ . X ou AUYBY
. a nay SaLAY SAWIU DRGHAG

1o (%) Tngs
0.7 5.00 a 5.35a 4.80 a 550 a 550 a 555 a
0.8 5.00 a 4.65b a425b 475 b 505b 475 b
0.9 520 a 4.60 b 420 b 485 b 5.15 ab 490 b
1.0 495 a 485b 410 b 5.20 ab 5.30 ab 5.00 ab

favnsumeFie nuslounuluwmazaeauyl liflmnuksne1eiune@df tnely DMRT Asgsuainy

Welluseuay 95
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A13190 9 AUAMYBINENTUTNMTIAUTANTTAIUNaIYUAT I UYTONIUSO

¥nVES I ANd .
o pH AURUA (CP)
AUAIN L* a* b*
LR 39.25+0.43 3.90+0.04 4.11+0.23 6.19 105.3
NIU80 40.18+0.64 3.72+0.07 4.37+0.30 6.28 89.7

a [ a [ ¢ & & PN @ o A
f19799N 10 Nﬁﬂ?iﬂ@ﬁ@UVI’NU’igﬂ’mﬁNNﬂNﬁ@ﬂm%ﬂﬁ]ﬂﬁﬂami(ﬂﬂ@?qﬂ’]iLﬂ‘U'ﬁﬂ‘t‘}’] 0-12 WU

2gNsAusnY AN . ; ) v AINYDU
(how) Us1nq) | e e oS Tngsal

0 580 a 5.45 ab 595 a 5.60 ab 590 a 5.90 a

2 5.45 a 5.40 ab 590 a 5.15 ab 6.00 a 580 a

4 555a 5.50 ab 555a 5.00.ab 570 a 530 a

6 550 a 505b 5.60 a 475 b 555a 5.45 a

8 585a 590 a 5.60 a 5.50 ab 590 a 590 a

10 550 a 5.55ab 590 a 5.80 a 5.85a 585a

12 570 a 5.70 ab 5.65 a 5.60 ab 575a 5.85a

favnsumeFie nustlounuluwmazaedul lfianuksneen @i Tnely DMRT Asgauainy

Warsouay 95
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M5197 11 AUAMUDINARA I MS A UIATIiUShwIUIL 0-12 1fieu

93

918NsLAusE (Fiew )

AN
0 2 a4 6 8 10 12
ANd L* 35.00 35.01 34.72 35.36 34.37 35.53 34.81
a¥* 4.21 3.93 4.78 4.84 4.14 4.16 4.32
b* 3.12 4.02 3.46 3.25 4.52 4.76 4.47
AE 0.00 0.97 0.77 0.75 1.54 1.74 1.38
Line spread test (cm) 1.64 a 1.72 a 1.77 a 1.65 a 1.68 a 1.79 a 1.67 a
71 Peroxide value (meg/kg) ATITLINY ATITLINY aRliny asialiny ATITLINY ATIRlny R RRISHTY,
Total Plate count (CFU/¢) <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
Clostridium botulinum Not Not Not Not Not Not Not
Detected Detected Detected Detected Detected Detected Detected
Escherichia coli (MPN/g) <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Molds (CFU/g) <10 <10 <10 <10 <10 <10 <10
Staphylococcus aureus (CFU/g) <10 <10 <10 <10 <10 <10 <10
Salmonella spp. (per 25¢) Not Not Not Not Not Not Not
Detected Detected Detected Detected Detected Detected Detected
Yeasts (CFU/g) <10 <10 <10 <10 <10 <10 <10
Coliforms <10 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Lactobacillus spp. <10 <10 <10 <10 <10 <10 <10

* A1 Peroxide value m5333A518391835 IUPAC 2.501
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