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Evaluation of physicochemical properties and antioxidant activities of limited
hydrolysis castor bean (Ricinus communisL.) protein

YU Li-Na“, XU Ting-Ting, ZHANG Yu-Feng, SUN Jie, BI Jie, ZHANG Chu-Shu

(Shandong Peanut Research Institute, Qingdao 266100, China)

ABSTRACT: Objective To study on the physicochemical properties and antioxidant activities of limited
hydrolysis castor bean proteins and provide a new way for the further development and utilization of castor
bean protein. Methods Using castor seeds as the raw material, castor bean concentrated protein was obtained
through steps of grinding, degreasing, ethanol extraction, boiling water detoxication and freeze-drying
consistently. Five kinds of limited hydrolysis castor bean proteins were achieved by alcalase, flavourzyme,
protamex, neutral protease and papain hydrolysis. And physicochemical properties and antioxidant activities
were investigated. Result The results showed that castor bean protein was white and non-smell with its
protein and fat content 73.08% and 1.13%, respectively. The physicochemical properties and antioxidant
activities of castor bean protein were increased after limited hydrolysis. The order of physicochemical
properties of 5 kinds of limited hydrolysis castor bean protein was protamex, neutral protease, papain, alcalase
and flavourzyme; the order of antioxidant activities was protamex, flavourzyme, neutral protease, alcalase and
papain. Conclusion Therefore, the limited hydrolysis castor bean proteins with best physicochemical
properties and antioxidant activities can be obtained from protamex limited hydrolysis process.
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#1 5HEOMERELE
Tablel Catalysisconditionsof 5kinds of proteases
Alcalase Flavourzyme Protamex
/C 62 50 50 40 50
pH 8.5 7.0 7.0 7.0 7.1
0.072 AU/g 15 LAPU/g 1.5AU/g 6000 U/g 5250 U/g
243 RAFAMASEHMNZT 32 ERRPRIMETHRE B RTH B4
s GB 5009.5-2010 ;
’ GB/T 5009.4-2010 : alcalase flavourzyme protamex
., GB/T5009.6-2003  ; , pH
GB/T 5009.3-2010 , , ’
GB/T 5009.124-2003 ’
244 BIREA SRR GNE ’
Yu @ 3 5
245 BREAFLEMNFHGRE 3 ,
DPPH (P<0.01) ,5
(P<0.01) 5 , AP PPl
Yu [0 , (P>0.05),
246 Hitadr RP 1278 RP  PP2
SPSS Statistics 17.0 (EAI) ’ EAI
(least significant difference, LSD), 5 AP(P<0.01) FP (ESI) ’
ESI PP1  NP(P<0.01) RP
, FP , RP FP
3 #£RBR5iFie PP1 NP (P<0.01) PP1 NP
AP  FP(P<0.01) RP PP2
31 EMREEANEERNAESNER AP FP PPl NP (P<0.01)
( RP , FP PP1 NP
> ; (P>0.05), RP AP PP2
) , 5
2 , , 73.08%, PP1>NP >PP2>RP>AP >FP
70% , )
1% , )
%2 BERRGEANIERHERH(=3) »
Table2 Theresultsof main componentsin castor bean
protein concentrate (n=3) i , alcalase  protamex
, 3

/% 73.08+0.86 1.13£0.13  7.43+0.55 2.59+0.23
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Table3 Physicochemical properties of limited hydrolysis castor bean protein (n=3)
RP AP FP PP1 NP PP2
% 4.3440.06° 59.87+0.36 26.58+0.62¢ 59.76+0.86" 57.50+0.12" 7.86+0.45¢
/m?/g 37.09+0.06* 21.35+0.08° 27.44+0.02% 30.64+0.03 22.86+0.05™ 37.03+0.03°
/% 43.00+0.04® 26.65+0.08** 46.02+0.02° 19.92+0.03¢ 23.39+0.05% 42.67+0.03®
/% 37.78+0.58" 33.33+0.25 13.33+0.13¢ 21.11+0.28° 30.00+0.22° 33.33£0.19®
/% 52.94+0.3° 30.00£0.38° 25.00+0.51° 78.95+0.42° 72.22+0.76 60.00+0.5"
/mL/g 5.79+0.13" 2.8340.03¢ 3.89+0.04° 2.43+0.08¢ 1.50+0.05° 5.59+0.02°
/glg 3.47+0.05" 2.05+0.05¢ 1.80+0.01¢ 1.75+0.01¢ 1.83+0.01¢ 2.19+0.08°
(P<0.01)
, (P>0.05) PP1 NP
, , (P>0.05),
s RP AP PP2
,FP PP1 NP , (P<0.01) NP s
, 5
s (P<0.01) AP s FP
, R PP1 NP PP2(P<0.01) AP FP PPl NP
[11]
AP (P>0.05), 4
, RP PP2 FP
s (P<0.01) ,5
) s PP1>FP>NP>AP>PP2>RP
34 BEMRFIMBEEANIEARSE
’ 5
’ 5
) > 4 [12]
,AP FP PPl NP ; s
) , 5
33 EMRFIMEEERNMENEN ( )
4 S 131 alcalase
(P<0.01) NP DPPH ,
5 (P<0.01) s
, NP AP FP PPl 4 flaourzyme
PP2(P<0.01), RP
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x4 BERIRFIMEREANMEMLESE (n=3)
Table4 Antioxidant activities of limited hydrolysis castor bean protein (n=3)

RP AP FP PP1 NP PP2

DPPH 1% 17.69+0.6°  30.07£0.32°  33.82+£0.17°°  37.49£0.35°  48.78+0.97°  26.37+0.82

1% 98.20£0.22"  92.85+0.64°  97.57£0.13°  97.61x0.13°  98.77+0.11°  97.42+0.19"

% 39.13£0.18°  55.07+0.51®  60.87+0.35®  69.57+0.53"  69.57+£0.53" 47.83+0.34"

/A 0.027+0.004°  0.042+0.001°  0.040£0.002°°  0.044+0.001°  0.071+0.002* 0.037+0.001°

/A 0.052+0.001¢  0.163+0.007°  0.176+0.008°  0.243£0.001°  0.450+£0.008* 0.064+0.001¢

1% 81.25+0.67  83.74+0.71*°  74.21+1.46°  6822+1.41%  43.02+1.77° 78.98+0.41°

1% 34.11£0.84°  59.16£0.78"  52.02+1.25°  50.29+0.85"  52.86x1.37°  35.30+1.01°

1% 13.99£0.72°  26.79+0.36°  30.22+0.51°  25.56£0.40°  35.28+0.89"  27.35+0.90°

(P<0.01)
*5 ERRFIMBEEANEERSE
Table5 Amino acid content of limited hydrolysis castor bean protein
RP AP FP PP1 NP PP2
Asp/% 6.47 7.20 6.15 6.29 6.14 7.61
Glu/% 13.7 11.9 11.4 10.7 9.99 12.6
Ser/% 3.88 3.89 3.69 3.46 3.21 4.03
Gly/% 3.18 3.14 3.01 2.83 2.57 3.10
His/% 0.96 1.18 1.12 1.08 1.00 1.60
Arg/% 8.39 8.14 7.95 7.22 6.48 8.53
Thr/% 2.04 2.39 2.27 2.12 1.83 2.40
Ala/% 2.94 3.16 2.98 2.82 2.72 3.31
Pro/% 2.53 2.84 2.69 2.54 2.40 2.97
Tyr/% 1.88 1.98 1.85 1.74 1.57 2.04
Val/% 3.49 3.69 3.50 3.25 3.15 3.95
Met/% 1.00 1.11 0.92 0.89 0.75 1.07
Cys/% 1.68 1.19 1.25 1.06 0.88 0.03
Tle/% 2.78 2.90 2.70 2.55 2.42 3.09
Leu/% 4.23 4.54 4.16 4.03 3.76 4.79
Phe/% 2.68 3.02 2.78 2.70 2.50 3.18
Lys/% 2.37 2.30 2.30 2.12 1.79 2.46
Trp/% 0.36 0.45 0.45 0.41 0.37 0.46
, [13] ,
s Tyr Phe Trp (4]
[13] protamex S

(Gly Gla Val

Leu Ile Pro),
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