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Abstract

The effects of chemical compositions (protein, lipid, and dietary fiber) on the physical properties of dried biji powders
were investigated. The raw biji was freeze-dried (control) and hot-air dried (untreated). The untreated biji was further
defatted and deproteinated. The prepared biji powders were analyzed for the proximate composition, total dietary fiber
(TDF), water absorption index (WAI), water solubility index (WSI), swelling power, solubility (including the quanti-
fication of soluble carbohydrate and protein fractions), and final viscosity (using a rapid visco analyzer). Control and
untreated biji powders exhibited the similar chemical compositions. The defatted biji possessed higher TDF, although
its protein content did not significantly differ for control and untreated ones. The deproteinated biji consisted mainly
of TDF. WAI and swelling power increased in the order: deproteinated > defatted > control > untreated biji powders.
WSI and solubility increased in the order: control > untreated > defatted > deproteinated biji powders. The similar
patterns were observed for soluble carbohydrate and protein fractions. The deproteinated biji revealed the highest vis-
cosity over applied temperatures, while the untreated one was lowest. Overall results suggested that the physical prop-
erties of the dried biji powder were reduced by protein and fat, but enhanced by dietary fiber.
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HiSETHLI et al, 2012). thF2] E5 2 71 3 H]#|¢]
3ol whet W2 Zpol7t oy iR = AEgr|Ee R
oF 24-30% A, oF 13-15% A, oF 50-60% gHrE
&, oF 4-5% 3wS Tt Aoz d#A Atk
(Lee & Lee, 2000). H] =] 2] Shefoln| e Aba) 24l
(lysine)S ThF i3l T d g &Y (protein efficiency
ratio)’t 5, ¥ 2 F% F 7P =3(Lee & Lee,
2000; Lee, 2015), ©F3HE2 o 849 2oldf(t
|4 Aoldfre vIA 'BrskEe] oF 5% WehE A
o] Sth(Pérez-Lopez et al., 2016). LA H|X]= 2]F
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FIEgH oz 53 v = UlFTHE TN wER
oF 80-85%°] =2 TR
W23} ehrslE o sl wEA FfE A
|dgFoz 2tufrt waA s AEUsR &80
|13kE] 7] wjio] AlRY v 2 dF AMEEE oo A
ZF H7|5= dAoltlLee & Lee, 2000; Li et al., 2012;
Lee, 2015). 2]FaA]9] 5y AFAEE AT 549
Au 2= Y5475 (Lee, 2015; Park et al., 2015) 7
ZF B FAHES AX AXHRELR AxHA Art
(Kim et al.,, 1996; Shin & Lee, 2002; Lee & Lim, 2006;
Lee et al, 2014; Pérez-Lopez et al.,, 2016). 53] 7AZX A]
FAEAY Axd vR 9] 23 5 A= F=
NF7head 5 oln] WA E A vxe] Thd
£ Alol9] o] 3314 gh(disulfide bond), °}v] =3}
(amidation), 2253 AS FXIAA dE S B854
THChan & Ma, 1999; Woo et al., 2001). ©]Z <3} &8
4 Ay Aol d Rt = AR AXRHAEES e
St E83 715A4S YERATHKIim et al., 2004; Lee
et al, 2014). 2] 2ol f-of Thuld 7rs} EAo =z 7
ZH| RS A Fol H7bsia S o, AZPAETE] 5§
Aol ot v B2l 7]FAS 2" (Lee et al, 2014;
Shin & Lee, 2002), F7](Park et al., 2015), 271 (Lee &
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o= RIEN gtk ol g AXMA L] 2F A§ Al
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AOACH |
7] E(total dietary fibre assay Kkit,
Megazyme Int., Wicknow, Ireland)E ©]-&3lo] E24435}c}
(AOAC, 2000).

TESX|(water absorption index, WAI) & +E&
oliX|==(water solubility index, WSI)
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Table 1. Mean" values for proximate composition and total dietary fiber of control (freeze-dried), untreated (hot-air dried), defatted,

and deproteinated biji powder

Proximate composition (%, d.b) Total dietary fiber
Biji powder - o
Crude protein Crude fat Crude ash Carbohydrate (%, d.b)
Control 19.9£1.0° 10.7+0.0° 3.7+0.0° 65.8+1.0° 61.24+0.5°
Untreated 18.9+0.5* 10.4+0.4* 3.9+0.0° 66.8+0.2° 60.3+0.3¢
Defatted 17.8+0.7% 0.240.0° 4.4+0.1° 77.6+0.1° 73.2+1.6°
Deproteinated 0.9+0.0° 0.6+0.1° 3.8+0.1° 94.7+0.1° 93.8+0.6"

YMean values of three replicate measurements; Values sharing the same lowercase letters within columns are not significantly different at p<0.05.

ATHLee et al, 1992; Lee et al, 2014). EAH|A| &
17.8% T 0.2% AW, 4.4% Z3)&F, 77.6% B
st 732% & Aoldf TS B, e
e i xad FAEEES] A F99490 Aol Kol
A EFTHTable 1). 2y F3 &, ©3lE 5 2o]4
FEFe 2T FAHEE] ARYg fodoz =3k
3, ol FAEZRE AW AR AAZ dHo
2 371819 7] wiEo|th(Table 1). EbH]A] = 0.9% X
g d 06% AW, 3.8% X3, 94.7% ©FEEI}
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Fig. 1. Water absorption index (WAI) and water solubility index (WSI) of control (freeze-dried), untreated (hot-air dried), defatted,
and deproteinated biji powders. Bars sharing the same lowercase letters are not significantly different at p<0.05.
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(<100 mesh)®] FE5TAF7 £ FF
AzkET @8 txes FAYEL <
F2Q1 Aol7h glom F Aol dg ghaol
n) & zpo] 7} A RKTable 1), FEFFAFE tz2ol
3 FAgto]l foF o= YSkthFig. 1A). F&, 7,
2F 7MREY FESTYY FREERES O]% o] L
AL BRESEE, HAEE gste Ak @ F
FZ, ZA] 2 gt Sof o3ke W=t} ol—thq q_
(Guillon & Champ, 2000; Kweon et al., 2011; Ullah et
al, 2018). LA 22} FA2T Afole] i F]
Aole A% F FYE Dol oI o5 W] T2H
W3l o] wjE<l Aoz AZHET}E. Hashizume &
Watanabe (1979)= tlF & &0l gt X2 2%
Z71e o83t g (disulfide bond)2] FAS &o|atA o
Fgede] go] FR T WS, °]= 60-
70°C 214 %7—:?‘31 AL SHATE wheba B A
H]3 80°CollM €5 AxH

o vEz YA ol s 2wl o9l s
[
o

= i
Ql Xpol7F glok(Table 1) FEFFAFE FolHoR &
o

< TS YERITHFig. 1A). o] A2 H[A] 22| Mt
o Ax BExse= 22 /‘él‘i—‘é(Preece et al., 2015)°] &%
Aol ozl njR A A A ] F7t *Q“O]’a‘ﬂﬁg

ol
l‘s,__ vk ol At o 2 Ao g zﬂ-al:o] =718 7] W&
2 A7FEt). Ullah et al. (20182 H]x]o] 284 *‘OW
e;;au 7 vA Y] FREGE GRS SR
0w B }o:lq_ Jd = 2ol vlE] EXxux| 7} o
FAFE Ho|e AL o835t Agd o3 7tad
E‘y,—}l’e— XN R 7} oA 3] et 7] W&
o] 7 7tth wixjulto 2 gghmiu] )= ThE H|A| A4S
ATE b}E}LH‘}in](Fig 1A),
1:]—13]411_4, Z;(]tﬂ-o
HeelA] Pl R A VSWE T=e] 7]
o]th(Ullah et al,, 2018). °]’d¢] AxE Fshd vlA|
Sl go| o] 33l A gt oJa s E JEt HesE
;é]

, AE Aol 4SS AR T2 FRFTAGT7E &
AEe R 2
AZBA FLES] 83 A5 Fig. 1Bl AlA ST

FREHAFE 2ol 15.1%, FA ol 12.1%, B4
HIX] 7} 6.0%, EEH]X] 71 0.2%E YERlom, X
£ Atolell o] Al 2po]E YERH UTHEFig. 1B). Eﬂ?ﬂl
AR 9 Ol F fE A (E A 2oldhEe] i

A5 S eE olE0] FHeta JE 7HA %Tﬁ}g
3 chg o] &g JeS Wiy B 7|E ATE
(Chan & Ma, 1999; Ma et al., 1997, Ullah et al., 2018)

of EH, & AA AAHE FEEHNATE Ax
EUERTEH *J%A Eol gal=o &5 7HeA '
A Aoldf 23hat o] 7
olg} & 4 Utk LA B A7t [FAKSE ¥R
Lee et al. (2014)°] B3+ & 2]o]Afo of
ol d-fe] BI&(F 3.8%)5 HE3staL, & AT F
B3 T Holdf g A UHeA vsE
W, &2, FAES EXR ] 7184 erstE e
2 747t oF 6.9, 8.8% 7.2%E YUEM AL, HEEE Atold
*1 2 AolE YERNA] ¥ttt webA] 2 ApolA]
/\H_Q_oﬂx]_,‘_q ;(].o] x{a:rL _4 7]._9./\4 D}uuxl zs]-Eol:
o] Zpolof| o3l F= FTF W= AoE A7t g2,
FA gl AR Y] AR 7R Tl sheo] St
Sk O R o FET) o] o] o S TS thxTd
vl Fxj 2]t 80°CollA ARE AL, BAH| A= 80°Ce]l
A AxE FAFOERY g F 50°ColA F7H= 2
FTAZREJ7] 2ol 2w, FAT T, GAHA ] £AZ
o|gslAdtel o3t A EAE Apo]9] 7kt =2 Wl
T2 dojuy e o] 7hg-Ado] ABE Y] WEoE A7t
"o} gehiu|x] o] A9 FREFA I A SAEHA
o=t ol FASIMEER &92 o] &ste] ThA g A
Azt 2 AF sk A 7HA JEEC] BT A

71E07] Wit

[¢)

=

o

=

i

Ho

21} Zoll=
AZNAEL 2AEC] WEHI LS EE 85°CAAA F
gt Fig. 20l JERIATH &L tix+o] 93 gg,
FA el 6.5 g/g, BAIHIAIZE 7.0 g/g, BEHH|A| 7} 152
ggelAom, HTE Ale]ofA %91 Al Apol & LERH
3(Fig. 2A), FEFFAFAAM B2E FdFig 1A)F 5
A ek wWElA ol e AL FEFFAGOI A
3 A3} 7o) AW AR LE] vl Bapgo) 0|33t
gl oal 7tae g WEY2Z EX8] Wi A
Oi Ay ZkEl th(Hashizume & Watanabe, 1979). S+ &
& 85°CollAM, FEFTFATE F2(24°0)lA FAHHU
L TR AZBAREE glo] FREFAF 3
go] Aol mu|gk FFEelqUh o= ARMA Y
HIX) 7} slEEA o7t

e A% ARATH: AS A A Pk w v

o] gHo] Frtel] fsiM e §5E B AT
= 373k dE B0 E4EHA &2 A (cotyledon) A E
o] HQghy], & AFolA = HX ] 21z}t EHE Sl
T2 Az AP AEZTEC] T = (Preece et
, 2015) SE 22 vK] 2& el 25E 4 §l7]
L L =

L e xR0l 17.6%, F2ewo] 16.0%, BRI A

N

I 8.9%, BEhau]R] 7} 0.4%0] 20 .M (Fig. 2B), 4583
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Fig. 2. Swelling power and solubility of control (freeze-dried), untreated (hot-air dried), defatted, and deproteinated biji powders.
Bars sharing the same lowercase letters are not significantly different at p<0.05.
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