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Proximate composition of bambara groundnut flour (BF) and defatted bambara grounut

flour (DBF)
Compositions
) BF DBF

(% wet wt.)
Moisture 10.79 +0.13"F 897+ 138"
Protein 17.43 £0.23° 35.64+0.20°
Fat 13.18 + 1.14° 6.94 +0.62"
Ash 448 +0.20° 432+0.14°
Total carbohydrate” 54.12 £0.43° 44.13 £ 0.59"
Crude fiber 3.27+0.10" 2.23+0.29"

"Total carbohydrate is calculated by difference
"Values are given as mean + SD from triplicate determinations.

... . . . .
Different superscripts (a-d) in the same row represent the significante differences at p< 0.05
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DH changes of bambara groundnut protein concentrate (BPC) during hydrolysis using
Alcalase or Flavourzyme at various enzyme concentration (w/w protein). Each data was

the mean of duplicate measurement.
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Log ,, Enzyme concentrate
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Relationship between log,, enzyme concentration and degree of hydrolysis (%) in
enzymatic hydrolysis of BPC using Alcalase or Flavourzyme. The reaction was

performed for 6 h at SOOC, pH 8.0 for Alcalase and 600C, pH 7.0 for Flavourzyme.
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MInn 7 esndszneulastszunavesTusausmiududy BrPC) uaz Tsaunmiclelas lamanriiumsdesaarodroeulsisantas
(BPCH-A) visotou lasivlar 193] (BPCH-F)

Proximate composition of bambara groundnut protein concentrate and hydrolysate using enzyme Alcalase (BPCH-A) or Flavozyme (BPCH-F).

Compositions BPCH-A BPCH-F
. BPC

(% Dry wt.) 10 % DH 20 % DH 30 % DH 5% DH 10 % DH 15 % DH
Protein 66.83 084”7 6447+090° 6578 £045  62.72+0.41° 55.89 £ 0.45 5791 +1.40° 4557 +0.33"
Fat 2.28+021" 1.56 +0.10° 3.77 £ 0.20° 0.76 £ 0.28" 1.03+0.04" 3.62+0.20 148+ 0.07°
Ash 1.66+0.18""  4.58+0.31° 425 +0.04° 4.09 +0.06° 433+0.12 4.47+0.22 4.11 +0.08
Total Carbohydrate’  30.23 +0.48""  2939+0.81° 2620+0.36"  33.43+0.24° 38.75+0.82°  34.00+036  48.84+0.20"
Crude fiber ND ND ND ND ND ND ND

Total carbohydrate was calculated by difference

Values are given as mean + SD from triplicate determinations.

Different superscripts (a-d) in the same row represent the significance differences between BPC and BPCH-A while differences superscripts (w-z) in the same row represent the

significance differences of BPC and BPCH-F at p<0.05
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4.4 MmyaneaNTARIavThnveldsaudnsudntunazlilsausnsilalaslaan
4.4.1 auUamMsazag
= wa Y A o < A
wansanyiauiasumsazarsved llsaunmselalas laiaangosaars
S w o e { ) '
aroou laidanuas (BPCH-A) wiotoulwiarl el (BPCH-F) #Wiliszaumsgesaais
AU 3 3AU ABTEAUMIdosdalsderaz 10, 20 uaz 30 dnSumsdesdleeu ey
[ A 9 o [ ] Y 4 4 =1 1Y
danuad Wiososar 5, 10 uaz 15 dmsumsgesdrsoulsiarls laf nFeumeuny
] ] $ [ ] 1 4 1 4 a
TisAuamsududun ludumsgesaareaeou'lal (Control: BPC) WU UH0#H 915841 BPC
= J = < d ¥ 9 A (DR [ A 1 1 9 [
FautluTUsAunmTududun lidumsdosaats Taimsazareeglusieiesay 20-60 A3
o 1A A o A~
aza10ved BPC azruudls llmwmiiesvesaisazats Tag BPC ininisazatomgaiiiodio
[ . I [ H ad a <
Yosmsazareny 4 Fuilumieornge loTadaansn (pl) vosTsavuninienaly (pH 4-5)
v Y ¥
(Tsumura ef al. 2005) HASWUINAINITALAWYDI BPC NI UIE 0 N0 BUDIa1TAZ A8 080
A [ (= ] ad a = d'd = =
W30UINNI 4 (M1 lo Tadiaaasn) uazlimmsazaiegeganiiey 9 Ao A1ns
" v Y (] =1 9 o g’/ a 1Y
azaeInuiesaz 71.59 msdesaatslUsaudieon laing 2 siamusolioilgams
A d 4 v v Y A ' A 2 X Y
azaeved JUsaunmTutuau ld #9151910A1N1Taza1e NNV UVDINI BPCH-A 1Ay
Y
[ [ [] <3
BPCH-F TagW171M3 BPCH-A 1tag BPCH-F Iaua 11130 1un13aza1egandi BPC 0813th
ladalunnszaumiitesinadou (pH 3-9) BPCH-A uag BPCH-F lifinisazaiongluyig
$ooaz 87.10 - 99.75 uag 81.31 - 95.75 e 1e (3UN 4A uag 4B) TasAIN1sazalouns
TdsaulaTas lagaazfuuals ldamufitesvesasazarosu@ernunIn1sazalsuod BPC
1 H | Y} 1 o’gl.z a
uazwuNf pH 9HY 4 M3desaals BPC aleeu l41ing 2 ¥iia (BPCH-A uay BPCH-F) lu
o ' o = v Y A
NnszAuMsgadats ansaliulyimsazarsveslisauligeniiesas 70 wanisnaasan
laaonndnanunIANYIYBY Jamdar ez al. (2010) WU TUsAUDIRAINEIUMTEDIAABAY
d o 1 =1 v a ~ (BN} [
ulaisanuaatianuamsalumsazats gennTlsaunraasi i unszuiumsdos
a1 ] ' 9 A o A A @
ame Taslinimsazatseglusieiosas 86 - 100 ievhimsnaaeuniies 1-12 Tagnalins
' = s o < 1
dgoodate 1UsauliitlundIndaeduniolivuiaTuanadnasvzdanald Tusaudl
A 2 A A A 3 o ' ¥ Y
anuamsalumsazaremivau esan Tlsaullvuamnamnsonszneaiogluilaa

1 1 (B} ] 4 '
Tuamz Tdsaudn lusumsdosaaredroou el sxlivmnalvg Tanvamnsolumsnizae

]
=

] v

a1 1urin I8¢ (Chobert et al., 1988; Gbogouri ef al., 2004; Linder et al., 1996) Tmaqaiﬂsﬁu‘w

1 ] a d a { 30} g .

Hiumsgoaaatsaloou laivzinanisnatodnensaesil TuNse i1 (Hydrophilic amino
. £ o 2 g

acid) oonu1laun dewaldnuirvesTuanalusauuaasanuiiar lduniu Tsauded

H 4 a U 1
mmmmmGl,uﬂ"mmﬂuimafgammm"lﬁ'a (Sikorski, 1981) HoNTUINAVOITEALNTEOY
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[ ]

] Y 9
gangaenInsazaieued lUsau W‘U’J']Lﬁ’f)ﬁ$§°1‘Uﬂ']'iﬂﬂﬂﬁa'lﬂq\1%u°ﬂ\1 BPCH-A ttag BPCH-F

o v

s 1 = 1 A L3 ) A o tﬂ‘
ummﬁazmamaﬂﬂmu”lmmﬂmaﬂuammuﬂmﬂty (p< 0.05) (g‘ﬂﬂ 4A LAY 4B) 019

Y
v a

esnnmIdosaatsldsausmsadioou lying 2 yiiaduasu it Iassadwvead nan

@

Ey 3 y 1 1 1
1atanusuanniuildidl Inasuduiin1da seaumsgesaarsvesldsaudeliiinasde

ANULANAIUD T15AULINID

(A)
100
90
80
é 70 —e
= 60
= 50 —e—BPC
s 40 —{— 10% DH
S 30 ’
2 90 —A—20% DH
10 —%—30%DH
0 [ [ [ [ | 1
3 4 5 6 7 8 9
pH
(B)
100
90
Q 80
< 70— ——¢
2z 60
= 50 —e—BPC
=
% gg —{—5% DH
“ 20 —&— 10% DH
10+ —— 15%DH
0 [ [ [ [ [ 1
3 4 5 6 7 8 9

pH
31]‘?; 4 maazawvesTlsdudamdaududu BPC) uaz Tsdudamislalas lamaiidosanis
deeulwidanas (BPCH-A) (mw A) wiowulativarla 1y (BPCH-F) (0w B)
fioren Foyadumndnnanmsduiunsnaaes 3 91
Protein solubility pattern of BPC and its hydrolysate using Alcalase (A) or Flavourzyme
(B) as a function of pH. Each value is the mean and standard deviation of triplication

measurement.
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4.4.2 anvamsinaney
4421 anuamnsolumsinanos (Foaming expansion)
=< a = ] )
wansanyInuaIuIsolumsinanes (FE) wvoaldsauninsa
$ ' S w rd rd
TaTlaslarafiunsdesaatsdroeulsiioanad (BPCH-A) wistou'lsiinarlalas]
a 4 [} ] o (%
(BPCH-F) siaou lwiiay 3 szAuMIdosaaly Ao Sevay 10, 20 1% 30 91% 31U BPCH-A 1oy
9 o [ =% 1] ~ < ] Y Y A (B [
$ouay 5, 10 uaz15 @Sy BPCH-F nfssumeunuTdsauomsududun lifumsgssaais
4 H 1T W
#eou loyid (Control; BPC) Tastalsanududuvealilsaunldmisudesas 0.1, 0.25, 0.5, 1
waz 3 (why) wunnallsauamsutudunaz Tisauamselalas laaandesaarsdoe
4 g).l a 1 a A 3 4 {
rou 1 2 ¥iia Imanuansolumananes (FE) ivauiioanududuvea Tusaunls
1 Y ) v
MuAu uazlian FE gegaio 19 ldsauuaazyiananududuvesllsduminuiesas 3
d‘ d‘ a [ 1 1 [ Y 9
(p< 0.05) (UM 5A uaz 5B) 1oNTUINAVDITTAUNTIOITAIGTINAUANMANT UV
{ 1Y . < H (BN 1
TdsaunlgveaTisaulalas larmanSousuny BPC duidluTds@ududunluriunisdos
oA { 1w E Y ~
aae wunnanumutuvedTdsaunlsamnuiesas 1 uag 3 (hminaelu1as) BPCH-A

o

niszaumsdesdatsiosas 10 Januauninlunmanaesginil BPC ed1eiiiodAn
(p< 0.05) (319 5A) oA NTZAVANUEANTUDUS WUIINT 19 BPCH-A Nanududu
= Y @ ] 9 a1 a 1

woalsAudosas 0.1 szaumsdosdaisiooas 20 amnuamnsolumsinaesgenit BPC
(< 0.05) Tudedsu uamslenanuwutuiosas 0.25 az 0.5 wxdimanueausalums
A ° 1 1 A v o w A 1 A a

inanleednd1 BPC agafiisddny (p< 0.05) (31U 5A) ludiu BPCH-F iioNa15aHaves
sEAUNsERgaa1eT A UANNNTUYed 1UsAuR 1S suReuny BPC wunianududu

[ ]

voaTdsaunldiminudosas 1 uag 3 BPCH-F Nizdumsgosdaloiosas 5 uag 10 1
anuasalumsinanesganan BPC sg1eliiodiany (o< 0.05) uanszauanududy
Tdsaunlsminudesas 0.25 uag 0.5 WU21 BPCH-F Nszaumidosaalsifedny (DH Souas
5 uag 10) ¥A1ANNEIa lumsinaneiing1 BPC (p< 0.05) (314 5B)
= < 1 =\ ~ [ 1 'o Y '
nnmsanevzmiunllsaulalas lamansedunisdesaarodig laun
JTAUNTIReAA105P8aY10 15U BPCH-A  uazinoay 5 uaz10 41450 BPCH-F 1)

v 1 v Y
anvawsolumsnanesnaeonSeumieuny BPC NatNla9en 1811 (Internal  factor)

=

I Aa A v a = 1 = o o
na1eed 1 Nlonsnanemananesvesldsau wu vinavesluanallsau drduveinsa
A qy/ = 1 A I .
pzil Tu anwiivdves Tisan UsumnylaTas TWdaveslusau (Judu (Kinsella, 1976) &4
Tis@uxiia BPCH-A Negosaalsiesas 10 uaz BPCH-F Nepsaalsiosas 5uaz 10 U

vy a Aa 1 A A A Y
ﬂ313Jﬁ1u1§ﬂ1uﬂ1uﬂﬁlﬂﬂﬂﬂﬂ‘ﬂﬂﬂ’ﬂ BPC mmummﬂimaqaTﬂmuﬂmmmazma%ﬂ
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1 d' I~ 1 v A Y 1 %’ [ = %
Glumumﬂummmaa%zmmmuwmimw"lﬂt’NWmmizmwumazmmmmz%mﬁmm

A a 9 3 Y VA o 1 = v A a I
Uinurviveseimeiaziilaa uanszaumsdesaalsves llsauluszaungeynailu
¢ ¥ 2 o v A
i InaareduTuanavuiaanaawa v lUsauviannuainisalunistaSosdrusnm
a ¥ . . rTa 3 oA 1 4
AMTNU030IMALaZY (Air-water interface) 34 ltnaludativevulesernmald (msaq,
=) ti' U 1 =S A a =
2538) Tsau'lelas laidanszaumsdosaatoge Talinnuanuamnsalunsnanes i
A I~ ~ o = A [ ] ° [ J Y o
WeonfSewieunullsaulelaslamafszaunisdosanloninainall doanasIn UK
=2 . A 1 a S
M3ANE1YDY Nalinanon ef al. (2011) Anunanuamsalumsmnaresvesllsaulalasla
dy 1 A PR 9 o A A [
i@ INHeUa M3 191a9 1209 50 Ornate threadfin bream Ndoodatoaeou Iyl Funiana
Y 4 A a A o 1
1dannseslutdanTeunviimanuaunsolumanaesanauiioszaunisdesanisves
Y Y v
Tilsaugeniidesaz 10 mnwamsanbiasatinums 14 Tlsaulalas laidans BPCH-A
uaz BPCHF luszauanuiuduidosnindesar 1 ldamisodSulysmnnuaimnsalu

mananesvedldsauld waziainnuaiusalumsananessdinil BPC mastnaneves

Tis@wnan 3 AsgUIUMs Ao 1) M3AaeUR (Transportation) 2) MIFUUNTA (Penetration)
v 9
=) a 1

v A (Z ' . . = = g
wag 3) MITAFeA 11 (Reognization) vodlutanaldsAunnumITzHINeIMALaZI

a A o a dy a [ ?,’ Aa = Y3
TﬂﬂTﬂmum@ﬂcﬁmsamnmwumszmwmmmmzuﬂummwummﬂmmmﬂ"lmsa

k4
[ =Y A A 1

J 3
IMsnaean (Unfold) LL@’I$%ﬂﬁﬂﬂﬂ’)ﬂucl‘ﬁllllﬁL’Jill‘WMW’JESW’JNBWﬂ1ﬁLLa$H11¢Sﬁ %Q!LﬁﬂQﬂW

]
= = a

a A o Yy ' v A &
anuansnlumsmnanesnaninldsaungnaady laduas Tuana luaaiedusnunui,
' %’ [ %’, o Jd 9 [] A =<
FEHINDIMALAL U (Damodaran, 1997) ﬂﬂuuﬂ']ﬁuﬂ@u”l%'?ﬂﬂ(l%sluﬂ'ﬁﬂﬂﬂﬁﬁ']ﬂjllﬁﬁuﬁ]ﬁ
I A = 1 1 a =
Lﬂuﬂ']ﬁLWNﬂ'J']lJﬁ']lﬂﬁﬂah‘!ﬂ']ﬁﬁgﬁ']ﬂ‘llﬂﬂjﬂﬁﬁu Llazﬁ\‘lWﬁﬁﬂﬂigﬂﬁuﬂ"ﬁlﬂﬂﬂlﬂﬂiﬂiﬁu

Aanan
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(A)
[J Control (BPC)
O 10%DH 6z
Yy
Fd 20 % DH
b,z

30 % DH

u ¢y 1 Jab.y .
9,
|
0.1 0.25 0.5 1 3
Protein concentrate (% w/v)
cy ¢,z (B)

[J Control (BPC)

I 5%DH
A 10 % DH

B 15%DH

0.1 0.25 0.5 1 3
Protein concentrate (%ow/v)

sUR 5 aanwannsalumsinaresveslisAunmsadudu BPC) wazlisAunmia

laTas laraanrumsgesaatsdoon lsidanias (BPCH-A) (MW A) H3owou las

Wa1 17137 (BPCH-F) (MW B) Nszduanudndulisduiosas 0.1,0.25, 0.5, 1 uag 3

Foaming expansion (FE) of BPC and its hydroysate using Alcalase (BPCH-A) (A) or

Flavozyme (BPCH-F) (B) as a function of protein concentration. Different characters

(a-d) on the top of bars within the figures represent the significance at p< 0.05 among

sample specific protein concentration, while different (w-z) indicate the significance at

p<0.05 among various protein concentrations
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4.4.2.2 ANUAIAIVDINDY (Foaming stability)

HamsAnEIANAITIVeIed (FS) veallsaudmiclalas laaaii
dovaatedoeu lmidanuaa (BPCH-A) (51 6B-6D) Wiotoulmiva1Tr el BPCH-F) (31
7B - 7D) R sudensu Tsausmdadudui lirhunsdosaais (Control; BPC) (31 9A %50
104) Taoudlsszauanuduiuvesllsaudimialelas laaafiZovas 0.1, 0.25, 0.5, 1 1A 3
(wiv) Az damAnunsiIvearesiisnanal 0.5, 5, 10 uag 60 i wud BPC A1 FS of
Tugaeszriedosay 1.18 Aedesay 55.78 ieRinnsaniisnunaifinageumentu wuiim FS
vos BPC tiduifonnududuvos saui ldiutunazda s gaguileldTdsduiinnu
wutumiiudesas 3 ieRasaniiszauanududuves TsauR1Fimiiu wui BPC Tis FS
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anuannsalumsnsiiavesrlesTasau (gﬂ‘ﬁ 6A) tilafinsanTsaufidumsdesaats
Frononlmaina 2 ¥iia (BPCH-A 1@ BPCH-F) Wu31A1 FS U89 BPCH-A ‘ﬁ‘l/]ﬂi%ﬁ"]_lﬂﬁﬁj@ﬁl
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v v
S =

a o o % 4 Y 9
NWIITU GH'J\CH'Ja’IWW@IﬁE]LULaEJ’)ﬂu W21 FS 993 BPCH-A ilzfgj\ﬁmﬁaﬂﬂmsull"uumm

' ' Y ' 1 ) [
Tdsaunldnnin uaziin Fs gegaloldldsAunanududuiosas 3 ieinsannszay

Y 9 =S AaAq Y 1w U a1 ] A o o @ A
ANy IuYe11saun19miny w1 BPCH-A 41 FS anadeg19lisd 1Ay (p< 0.05) 1o
= 4 2 ! ' = ) = ' o =
sroznamnaae UMY IUEITENI9 0.5 D9 60 WA naasdennw lunsdrve e Tisau
A A A = [ 1 [ A U
(390 6B, 6C %30 6D) WwenfssumeunuaA1 FS ¥89 BRCH-A A1 BPC (3171 6A) wun
~ Y A v o o ' o L)
BPCH-A TuurIdunaszliaianunidiveanlsedindr BPC  Tunnszauanuauduveg
a A ' o ' A A X Y I Y
Tsaunnaaey uaznunszaumMsdosaalsved llsaungauunniesas 10 uiesas 30

wiiuun Tiuieg Idamnnuasdvesrlesanas (Seuiionszyranegii 6B, 6C uaz 6D)



100
80
60
40
20

FS (%)

100
80
60
40
20

FS (%)

MNN 6

63

N [J0a [FJo2s [Jos EJ1 W3 (whv) (A)
. c’Wd,wx ¢, WX -
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e aa e
S
o 32 3 2

ot
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Y
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,,_7
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Time (min)

b,xy

0.5 5 Time (min) 10 60

aanunsmvesesues Tlsaudmsadusu (BPC) uaz TlsaudmsaleTas laraa
fidosaaioaioionlsisaniad BPCH-A) Hanududuveslsauildaieg
A #i9 BPC: B C uaz D fs BPCH-A hszdumsdosaarvuaslilsauesas 10 20
1ay 30 MUAIAL

Foaming stability (FS) of BPC and its hydroysate using Alcalase (BPCH-A) as a
function of concentration used, A: control (BPC); B: 10%; C: 20% and D: 30%.
Different characters (a-d) on the top of bars within the figures represent the significance
at p< 0.05 among sample specific time, while different (w-z) indicate the significance at

p<0.05 among various times.
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A A 1 J I a = o
WeN15wIA FS ¥4 BPCH-F wunwaminaaeuilulluiiamadeiny
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gooaaeved lilsAuiosay 15 fiA1 FS M
1 = @ < d‘ v ] Y
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o v 3 1 [} < 1
0113 S lnnesermaianyaznlsizuazuan 1dd1e (Mitchell, 1986) ave1a15naumUN
NszaunsgesaatsvedlilsAnuaas (BPCH-A JeaumMIgasaalssosas 10, 20 uag 30 13
~ o v 9 o @ =
BPCH-F fisgaunsgosaaisiosas 5, 10 uag 15) amnsnliuilzaanuasarvesieslisau
v < Y g A Aququ X Z A 2 v 9 a
18 Tagmsmuanududures Tsaun 19 1vgeu nelimsmvanududuaosTdsaulu
) { < 4 = o {
sruvaz lnieserna lalinnundeus e iiesnniladlusaundeturesoiniaiinim
é! A = L] A A . . [
wunu tazmainlsna lUsaulussuudulumsmunnunia (Viscosity) 10339019

y ) LN o da
11 (Aqueous phase) 49z 11 WeaNNATLIANUAIAING (Phillips ef al., 1994)
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A 7 AamuasiaveslesvesTlsausmiududn Bre) naz TilsAudmialalas laan
fideoaaroarooulesiar el BPCH-F) finnududuveallsauiildmie
A f9 BPC: B C uiaz D A9 BPCH-F fiszfumstosaaivuosllsaudovas s, 10 uaz
15 MudIay
Foaming stabilities (FS) of BPC and its hydroysate using Flavourzyme (BPCH-F) as a
function of concentration used, A: BPC; B: 5%; C: 10% and D: 15%. Different
characters (a-d) on the top of bars within the figures represent the significance at p<
0.05 among sample specific time, while different (w-z) indicate the significance at p<

0.05 among various times.
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A9 8 daTinnuana lumsAasaTi (EAD azsaitinnuaadavesdsiadi (ESD) veq
Tusaudanfadudu Brc) nazTilsaudanialalas lawafidunsdosaaisdae
wou'laisanuad (BPCH-A) ianususuveaTilsauiildman
Emulsion ability index (EAI) and emulsion stability index (ESI) of BPC and BPCH-A

at various concentration used

Concentration (%) Emulsifying activity index “(m’/ g) Emulsion stability index-r(min)
BPC

0.1 31.94+0.83"" 40.92 +2.24"

0.5 17.27 £1.07™ 21.58 £0.65™"

1.0 11.21 £0.48" 19.70 £2.01*"

3.0 17.23 +1.95" 44.24 £2.59%

10% DH BPCH-A

0.1 34.64 +3.32" 37.55 +3.55""
0.5 16.36 + 1.68™ 23.98 £2.13"™"
1.0 10.09 + 0.70™ 46.14 +1.22%
3.0 6.25+0.78" 19.97 +£3.01""

20% DH BPCH-A

0.1 57.85 + 1.82%" 38.70 + 1.32%
0.5 17.56 + 1.41% 25.63 +0.18""
1.0 10.58 +0.50™" 3321 +0.24™™
3.0 5.61+0.01™" 37.86 + 1.53°

30% DH BPCH-A

0.1 4735+ 1.82% 26.57 +1.72*"
0.5 10.07 + 0.37" 87.14 + 453"
1.0 6.18 +0.42"" 3828 +2.11%
3.0 3.43+0.10™" 22.91 +0.44"

**Means + SD from triplication determinations.
Different superscripts (a-d) in the same column indicate the significance (p< 0.05) among sample specific
concentration, while different (w-y) in the same column indicate the significance (p< 0.05) among various

protein concentrations.
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A9 9 daTinnuannsa lumsiResiasu (BAD tazsaiinnuasdivesias (ESD) vos
TsAudamsadudu (8rC) naz TilsAudmialalas lamaiishunsdosaatode
wou'laiar T2 ] (BPCH-F) fiszduanuisuduvellsauildaeg
Emulsion ability index (EAI) and emulsion stability index (ESI) of BPC and BPCH-F

at various concentration used.

Concentration (%) Emulsifying activity index (mz/ 2) Emulsion stability index(min)
Control

0.1 31.94+0.83 T 40.92 + 2.24™

0.5 17.27 = 1.07" 21.58 +0.65""

1.0 11.21 +0.48"" 19.70 £2.01*"

3.0 17.23 + 1.95% 44.24 + 2,59

5% DH BPCH-F

0.1 20.51 +0.53" 59.47 +0.00™
0.5 7.31+0.26™ 3514+ 1.17"
1.0 5.61 £0.08" 32.30 +0.437
3.0 421 +0.04" 17.26 +2.53™"

10% DH BPCH-F

0.1 24.81 +1.57" 4576 +1.76™"
0.5 5.98 £0.26™ 44.24 +2.39”
1.0 3.94 +0.93" 29.84 + 137"
3.0 3.72£0.15™" 16.57 +0.17""

15% DH BPCH-F

0.1 30.86 +0.13% 85.96 + 3.48"
0.5 3.46 +0.26™ 70.00 + 0.00™"
1.0 1.73 +£0.11"" 46.45 +2.05"
3.0 1.08 £0.12*" 27.63 +1.51°"

* Means + SD from triplication determinations.
T Different superscripts (a-d) in the same column indicate the significance (p< 0.05) among sample specific
concentration, while different (w-y) in the same column indicate the significance (p< 0.05) among various

protein concentrations.
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Wuduveunae Indsuaas lsaa1esnu melddnnznslianuioungurgil 80
PRI AT e UIU 30 UIN
Turbidity of BPC and BPCH - A solution (1 mg protein/ml) containing NaCl at different

levels during heating 80 °C for 30 min. Bars represent standard deviations (n = 3).
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Turbidity of BPC and BPCH-F (1 mg protein/ml) containing NaCl at different levels

during heating 80 °C for 30 min. Bars represent standard deviations (n = 3)
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M3 10 nanssumstumsdauesnmasuved lUsaunmsududy (BPC) nazldsaun
Fumsdesaatealaeu lsisanaa (BPCH-A) NszaumMIdosaasniad

Antioxidant activities of BPC and BPCH-A with different DHs as determined by

various assays.

Hydrolysates Activities tested
ABTS (%) DPPH (%) Metal ion chelating (%)
BPC 33240627 21.45+0.76" 35.73 +0.02°
10% DH BPCH-A 64.16 + 0.85° 28.16 £0.55" 54.54 +0.02"
20% DH BPCH-A 64.97 +0.47% 29.03 + 0.43° 66.95 +0.01°
30% DH BPCH-A 60.30 = 0.71° 29.29 +0.25" 74.41 £0.01°

*Means + SD from triplication determinations.

T Different superscripts (a-d) in the same column indicate the significance (p< 0.05)
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4 A < A o 4 & 4
M990 11 nanssumsduasusondasy veeldsaususududu BPC) uaz Tisauna
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nsangesaarearoo laiivar 17147 (BPCH-F) Nszdumsdosaalsniag

Antioxidant activities of BPC and BPCH-F with different DHs, as determined by

various assays.

Activities tested

Hydrolysates ABTS radical DPPH radical
Metal ion chelating (%)
scavenging (%) scavenging (%)
BPC 33.20+0.62° 7 21.45+0.76" 35.73 £0.03"
5% DH BPCH-F 48.58 +0.54° 27.23 +0.99° 4038 +0.01°
10% DH BPCH-F 46.54 £ 0.20° 25.70 + 0.24° 46.93 +0.02°
15% DH BPCH-F 39.97+0.12" 23.23+0.89 51.36 +0.02°

*Means + SD from triplication determinations.

i Different superscripts (a-d) in the same column indicate the significance (p< 0.05)
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~ a 9 a A A = 9 A A A O @
M1319N 12 ﬂﬂﬂﬁiiJﬂﬁﬁWMQHM"ﬂﬂﬁﬁzﬂlﬂﬂlﬂﬁﬂﬂﬂiJsmﬂl‘EJ’JW']'EJJJWJLﬁﬁuiﬂiﬁuﬂ’)ﬁﬁﬂqﬁiﬂiqmﬁﬂ
Antioxidant activities of green tea drink incorporated with 20%DH BPCH-A and 5%DH BPCH-F, at various concentrate

as determined by various assays.

20% DH BPCH-A 5% DH BPCH-F
Concentration
DPPH (%) ABTS (%) Metal ion chelating (%) DPPH (%) ABTS (%) Metal ion chelating (%)
Control (with out protein . . . ; . .
18.68 +0.35"  49.59 + 0.28 20.51 +0.39 18.68 £0.35°  49.59+ 0.28 20.51 +0.39

hydrolysate)

0.5 mg/ml 30.00+0.33°  64.64+0.81 68.36 +0.13° 27814056  52.88+0.10° 4621+ 0.1
1.0 mg/ml 3421+0.06° 71.75+0.21° 87.21+0.32° 29.06 £0.26° 57.24 +0.06° 58.32+0.21°
3.0 mg/ml 37.68 +0.48° 75.69+0.21° 90.11 +0.37° 30.01 £0.20°  61.57 0.10° 62.44 +0.45°

*Means + SD from triplication determinations.

T Different superscripts (a-d) in the same column indicate the significance (p< 0.05)
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M19194N 13 fﬂiﬂi&llu‘vnﬂﬂiﬁif‘ﬁ‘ﬂﬁllNﬁﬂ]@ﬂlﬂﬁ'ﬁ]ﬂﬂll"]f““l]EJ'J@YJ?J']‘ﬁﬂ15‘1‘ﬂﬂ$uu‘l1lﬂ']1‘“"]f'ﬂuuﬂﬂ 9-Point Hedonic Scale Sensory

Sensory evaluations of green tea drink using 9-Point Hedonic Scale.

Liking scale
Green tea drink samples
Clearness Odor Flavour Texture Bitterness Overall
Control (without protein \ ) . . . .
743+1.5 6.90+1.3 6.60+1.9 7.03 1.1 5.97+1.7 7.13+1.4
hydrolysate)

Adding with 20% DH BPCH-A 550 £ 1.5 6.13 +1.4" 5.83+1.2° 5.67 +1.3" 523 +1.3" 6.00+1.2"
Adding with 5% DHBPCH-F ~ 6.03+ 12"  6.50+1.4" 577+1.6" 5.03+1.7" 517+ 1.7" 5.60+1.6"

*Means + SD from triplication determinations.

+Different superscripts (a-d) in the same column indicate the significance differences (p< 0.05)
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A a v o Y ax Y .
ATNN 14 ﬂ']ﬁﬂi%!ﬂu‘vn\i‘1.]33ﬁ'l‘VIﬁNWﬁﬂ?ﬂ?‘ﬁﬂWiﬁlﬁﬂglluuLLUU Scoring test

Evaluation of green tea drink using Scoring test

Scoring
Green tea drink samples
Clearness Bitterness Suspended sediment
Control (with out protein . . .
3.57 £ 1.4 347+1.1 453+1.0
hydrolysate
a a b
Adding with 20% DH BPCH-A 260 1.1 333+1.0 3.60+1.2
Adding with 5% DH BPCH-F 313 £1.0° 3.97+0.8" 220+ 1.1°

*Means + SD from triplication determinations.

i Different superscripts (a-d) in the same column indicate the significance (p< 0.05)





