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A study on the development of high functional food protein ingredient from rice bran

Eui-Suk Lee' - Ki-Jong Kim?

- Jae-Hyeon Kim* Soon-Taek Hong"

ABSTRACT

Rice bran proteins from different cultivars(Youngan, Sindongjin, Suwon 511) were extracted with Xylanase using orthogonal
analysis method and their functional properties were investigated. The optimum extraction conditions, based on protein content
in the extract found to be at 1 wt% xylanase, pH 7 and 50:1, solvent to rice bran ratio(v/w %). Nitrogen solubility indices(NSI)
of rice bran protein concentrates were shown a minimum value at pH 4 ranged 2~ 23%, varied with different cultivars and a
maximum (NSI=90% for all cultivars) at pH 10. As for water adsorption and fat adsorption capacity, rice bran protein
concentrates were shown to be better than Na—caseinate and isolated soy protein, respectively. Emulsifying activities were
observed high in order of Na—caseinate>Youngan rice bran protein>Shindongjin rice bran protein>Suwon 511 rice bran
protein>isolated soy protein. In general, the surface tension of rice bran protein solution(107® wt%, 5 mM bis~tris, pH 7) was

increased with increasing concentrations and found a minimum value near pl.

On heating, it was decreased slightly with

increasing temperatures up to 70 C and then increased above 80 C. Addition of sodium chloride was made the surface
tension decrease. In conclusion, with Xylanase, rice bran protein concentrate can be successfully extracted from the rice bran
of different cultivars and the Youngan rice bran protein was thought to have best functionality among rice cultivars tested. It

might be used as a milk protein substitute.

Key words: rice bran protein concentrate, extraction, emulsifying activity, surface tension

LN 2

SUEe AR A ANHOE BT FIeE
HESASE A 24 @ B9 sy e v
< Mgty st FEd =89S AT gk 1
o= Bl kAol vz z}-9(protein sources)S &
3] 7140l viMaL, FEEe] AgE o] o, I
Ve B3l Aol ol 22 ) vl g
A=

Kahlon -5 1994, Shih 1999)

Z71A olfr R BZAE o) X|al )t} (Jariwalla 2001,
v 4% 4

BE553 3 E-IHGramineae) WL 2] &)

pr

3

" =5 S MY SIS AIZ 25D} (Dept. of Food Science
and Technology, College of Agriculture and Life Science
Chungnam National University, Daejeon 305-764, Korea)
SEXNEH =gA st HUZL(Division of barly and rice,
National Institute Crops Science)
sENEF [ =Y USE sAEXAE (Division of Agriculture
& Food resources, National Academy of Agriculture Science)

* Corresponding author : S+
Tel.: +82-42-821-6727 Fax: +82-42-821-6721
E-mail : hongst@cnu.ac.kr
20108 48 7€ €
20104 5& 202 MAtRtE
20104 6& 112 HMESE

L, G, Seet A AA 3 Aol x3E T B
& HIZSt ofAlo} o] A eA AujE L L, 5
Ut M= Az 5009HE A= Akl Qlk ®
= 12~16% AT @ide 3535t A= ‘Burkset
Helm (1994), 2¢] wjo} & g} & 53|, Wi} Hluste
Bpotulieliel etol(lysine) FFol T3, FHH ofvl=
/\], Z/\-LQ_ 7xL—y 0101}\1 u}unzl
Ratio; 2~2.50]%4) 2 438}8-0] 90%© ]/\1- = o) 92=3)
T wude Leid ok w9, duude 4% %)
27] 49 o] ulg- gro} F-fold] A x| 83514

A8 (Protein  Efficiency

[ 2o}
A S 9lon] Kim $Q004), FLEES BAT RO
2 Bue] AR )5S Adshs 2147 LYAE A

Qoz JIg=EE vt ada & 4 ok 2y Y

7% v)7re] A7k AgakEo] 35000%0] el &3 A

HYoll= Eshar, 30% H=rh vl Aol AR
U A 70%= ALY Blg 5o EEE o] & A Y F4t

#H71E3} Hal e AR olthKim T 2004).

Hed vish 2ol plFEe S53 Ao 23
of B AgAtel] ofste] wgduid 25 9 7lsA Hot
ol g A7t AFHoz FAHACE Bera 5 ‘Bera 9}

61



Mukherjee (1989)’2 w|7}o 2 BB o
A, 34 2 AFA TS FE3I A, Siebenmorgen
QR 5B LS
)

12
2
(o
o
QL
El
oo
:(x){:l‘a
o
o

I HE X

1. XM=
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3} A1717] #1sked pH 10914 20237 A3
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Fig. 1. Extraction procedure of rice protein concentrate
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Fig. 2. Variations in protein contents of rice bran protein
concentrates extracted with different enzymes and

pH(@; xylanase, O; phytase, ¥; amylase+protease).
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WSy WA AT g o33
e UERHITH56.9 — 66.2%). dRtHos FAz FH mAE Atz #EEHUAT Jhrrle 3 pHOl Rvalues
B4 322 A F B2 w29 89 F EE v& 747} 6.9, 4.52 BAHATE Table 1 AE EHE 5}
QN EETHVE E45 FE 580 Ik AeR AU w5E FEIAARAS JEIE 500, A7)
dEA Ak & A A olHd It FE o8 1.0 wt%, pH 72 243}t
LA3] Bl Ao E FAuFch ‘Hanmoungjaigl- Niranjan
(2002)-& 7FrES 1082 st v)A B S 718} Table 1. Orthogonal analysis for the extraction of rice bran
e el FE25E 9 T FEFE0] 238 B protein concentrates using enzyme (xylanase).
oMitkn SRov, ¥ d7dnhe olgh fAkR Aoz |
L _ Number V/IW Enzyme conc. H Protein content
Tkl guld 2o T3 8919S yERla itk (mL/g) (%). P (%)
Level 1 30:1 0.5 5
7 Level 2 40:1 1 6 -
Level 3 50:1 1.5
V/IW Enzyme conc. Protein content
Number (ml/g) (%) pH (%)
S Experiment 1 30:1 0.5 5 434
2 601 Experiment 2 30:1 1 6 61.3
Qo Experiment 3 30:1 1.5 7 58.0
S Experiment 1 40:1 0.5 6 38.9
£ Experiment 2 40:1 1 7 65.6
2 50+ Experiment 3 40:1 15 5 61.1
a Experiment 1 50:1 05 7 55.8
Experiment 2 50:1 1 5 61.7
Experiment 3 50:1 1.5 6 65.7
40 , , , , K 54.2 46.0 554
20 30 40 50 K2 55.2 62.8 55.3
Weight- volume ratio (W/V) K3 61.1 61.6 59.8
Fig. 3. Variations in protein contents of rice bran protein R 69 108 15
concentrates with respect to the ratio of rice bran
to water(w/v) 70
+
@) B2
F H7FExylanase)ol] W2 thild ek W3S Fig 4 F
o YeRRATHZIrRIE 40, pH 7). 1 A3} G4 34740l 2 ]
ZABERO05 — 15 w) AN $5E A 5o ¢ 2
_ . - <)
w3 gere Z7keke Ao BRUANGST - 611%. 8
293, BAFEIE 01904 10%5 Z7hE A% ol 8
Po] 38 AFAP} B L%E SHAE 4
W w gee okt Z7leeA Aol AdAE wal
BAFEI} 10%9) A9 BE 7)do] aaEAR T8
- _ _ 40 : .
= ZoE AAAY webd, A4EEE 1.0%904 HA 05 10 15 20
¢ AR FAHAG Concentration (%)
Fig. 4. Variations in protein contents of rice bran protein
Ot MHHA s52 F20| gt 282 &g concentrates with respect to enzyme concentration.
Al =259 & AZFZAS FAlsH] Hsl F Xylanase was used as a sole enzyme in this experiment.
WA & (orthogonal design) g ©]-83}ch QW4 324}
Gl Eoile phot 22k 3ol 300 T o sckisl =a2o| SEA
e Fol Helatm, Bl gL SUwee so 37
28& TEATE Table 10 YR vlo} o] &a FRo| 7t werEd
R-value7} 16.82 EAEoH, AVl §49 w% Wiy} Table 204 H= uje} o] Aotiido] f3ldde o
Wol s52% Alm 2o T e 14 2 dgke D AR £U511 208 UETHp<005). UG
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A2 Zo] o)L= FEH A (soy protein isolate), A FZ7} FAsAH @E YR g FA v)=FA]
F}A| 91 (sodium caseinate)?] F3FHA1-S 2z} 0.0590, 0.3522 olu| =477} wld EHo g o|FshH, X Yehdt
2 e} Suude e FRE QAR B 24 oplnAe B w4 £AA%0 4718 JEAE
Fiege Blsix= vl 2Fsh, gt B9 3l < Bt oA 83430 Frhgth

od = S BATE 'Aoki F(1981)'] o5k o

90e) GRS PAS AT 294 o] 4 0

e
|

A3 7L o]FoloF &1, Shimizu 5(1986) EHA
7d(surface hydrophobicity)o] #3t2/d2 21A A= o]
o BHuslgdh f %

s
—eo—
o

L, 22845, XS4 g "
¥ Feve BedTRde) A% B deprem 4|
(7.2+0.1), A2 EZEo| 4.1~4.99] MY o] AT, 7} % ¢
ARJMUEFC] 7HF P2 2.6510.12 A= UATHTable 2).
AESEol YoM FHIJIUEFO] 7P =L 3.55:0.1 1
2 zApEglon), ey HEo] RelthEehnrke
T A Ao, G o] B FEol v 2 ° ' ‘ ' ' ' '

o o] =A Yt pH

Fig. 5. Changes in nitrogen solubility index of rice bran

Ct HAZaHK|s protein concentrates from different rice cultivar

Sl ee Tl 15 5AS Yl F8% AR with respect to pH(2.5 wt%); @, Suwon511; O,

%9} 3h}o]tHQuinn$} Paton, 1979). R-ghulza 59| Z
)]

5 = shindonjin; ¥, Youngan.
28 AG Z2A AFHE Fig 59 JERTE Aohid &

s pH 4dA Hagls JehiloM(FEE ¢ 2~ 3. WCHIN S=20| FHEXIEN

24.3%), pH 67}A F243] S7181th pH 10914 Hujgke
UEI00 % o)) pH 12014 Tk 7tadls A
UERAITE o]= pH 4 F-ZollA Sde] SHH (Pl : 4~ A FEES F5H FE107~01 wi%) ¥

2 Fig. 6 2 Table 39 JeRITh

=
A EF AR ol Wl wrt S84% 1ud

R =
73 HRik-ghid B9k 7h vhE ol x| AL T o] B84 go 7aslgon, FXHRE A%RE(10" w%)dx $4
o] Z7ksle WA E Ao g FHFTHODell and de Boland, 511>215A>9¢h] o2 ey}t 546 mNmE 7}
1976). A9 o r s =7t 543] Sk A e muAEs YeRila, 2107 wi%) ol e A%
< g7 il Exe F27F oA fdsiA 7 diido] 7 Egkom $511(40.3 mN/m)Z Gt
3 FoAH(unfolding) FEAFFC] 7AE7] wjEoz, (40.27 mN/m) ] A gHe f2oZ el zpo)7) Qle AL

Table 2. Comparison of emulsifying activities of rice bran protein concentrates from different cultivars

cultivars emulsifying water adsorption oil adsorption

activity (ml/g) (ml/g)

Suwon 511 0.1366+0.1"7% 4.120.1° 1.7+0.2°

Shin dongjin 0.143440.1° 4.4+0.1" 1.9+0.1°

Young an 0.1962+0.1* 4.9+0.1" 3.0£0.1"

Isolate soy protein 0.0590+0.1° 7.2+0.1° 1.6+0.1°

Casein 0.3522+0.1' 2.6520.1' 3.5520.1'
LS.D” 0.003 0.22 0.1

b Averages+standard deviation (n=3)
% Means with the same letter at same row are not significantly different(a < 0.05)
» LSD: Least Significant Difference
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DIISH MO AT Y o7
2 ZAE AT Z A (polar) A3 Bl =4 (non-polar) A& THAES q-E]-LH O (4511 : 48.7 mN/m, AlFZ
2 FHY TAUNAL g FolA THRES B3 407 mVm), FUWE pH 600N 7P S GhS vhehy
o] A o) A MFERRE Ard K02 V. SAFAN U ¥ K el
& FH(hydrophobic effect)ol] 2]3l Tz Ex} YFo] %3k (surface potential)= '0'cl] =3 whild BExpzke] 37|
o BVEe BRI AT EAE BEAeR A vhieel A4 Ho gebd A B 3%
NEE o] Wi &g Fito] EHOR o]F - FA 3 FAAR) A F2 v &9 pH7} D] x|
o] A7} ZHAHL vrolxA "} gk Ay AEdrs dild 227 whdeo] HAvt Hof o e
o= phytate, mineral T A FLo] Sle=d] EA FZo] golatA HH o] AR e FUAHES FEsH
(xylanase, phytase) Z-g-ol oJs}e] Thila JE7 45 /14E FHtHTomberg®} Lundh, 1978, Phillips®} Graham, 1979). =
SN A4} wHew HEEo] vulde fade]  FUT s v wugEe Urhie pi) oA 82
FolAIH, Ao FHEgo] & WildS IS5 H AL A @il BT Aeldtel 719% AR 4
A FThSiebenmorgen et al, 1999). Yk
L}, pHol 28t o exo
pH W3lol] we F5d Adwd w550 949 § 29| Wl mE Aoy FEEe FEE xu%
3k= Fig. 7o) YERIATHEHA 55 : 107 w%). 29 2o] Wah= Fig 8o YERAIthaWd 5= : 107 wi%,
o pH wWsll M TAY wWeke FIUL de o AN 30 min. 2 AR EEGRL 10T F2olA
2ZA) Jehgth 595113 2157 pH 58904 7173 e Tha 2ol a(F-Y511 ¢ 52.2—43.5 mN/m), 80—90C o] A]
80 58
E 70 . E 56 %
2
£ £
5" 5 1
2 ' :
8 g § {
@ %0 5 52
g 3 i
€ ' 2 £
= S
N 4 [} @ 50 % E
30 7 T y T T 48 4 . . . ‘
0.00001 0.0001 0.001 0.01 0.1 50 55 6.0 65 70
Concentraion (wt %) pH
Fig. 6. Changes in surface tensions of rice bran protein Fig. 7. Changes in surface tensions of rice bran protein
concenirates from different rice cultivar with concentrates from different rice cultivar with respect
respect to pH(5mM bis-tris, pH7, 25T); @, to protein concentrations(5mM bis-tris, pH7, 257);
Suwon 511; O, Shindonjin; ¥, Youngan. @, Suwon 511; O, Shindongjin; ¥, Youngan.
Table 3. Surface tensions of rice bran protein concentrates from different rice cultivar at the air/water interface.
concentration . .
(wi%) Suwon 511 Shin dongjin Young An
10° 71.00*"£0.05” 59.7°£0.01 57.7'£0.03
10" 65.7"+0.03 56.4°+0.05 54.6'+0.05
10° 52.4°+0.1 52.8"+0.01 53.3"£0.02
10 44.27°+0.03 45.70°+0.01 43.4°£0.04
0.1 40.3°£0.02 44.8"10.02 40.27°+0.06
0.2 37.47°+0.01 42.33"+0.01 32.50°+0.01

! The same superscripts in a row are not significantly different each other at p<0.05

? Values are mean+SEM(n=3)
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Fig. 8. Changes in surface tensions of rice bran protein
concentrates from different rice cultivar with
respect to heating temperature(5mM bis-tris, pH7);

@, Suwon511; O, Shindonjin; ¥, Youngan.

2t. NaCl &7tel gt
Add 555 FEA(EE B ;107 wi%)ol NaCl
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Z‘|: =2 O
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Fig. 9. Changes in surface tensions of rice bran protein
concentrates from different rice cultivar with respect
to heating time(5mM bis-tris, pH7, 90C); @,
Suwon511; O, Shindonjin; ¥, Youngan.
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Fig. 10. Changes in surface tensions of rice bran protein
concentrates with respect to NaCl concentration
(5mM bis-tris, pH7, 257C). Youngan rice bran

protein was used in this experimen
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