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Study on functional properties of tomato seed protein hydrolysates
produced with various proteases
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Abstract: The effects of various proteases on the functional properties of tomato seed protein hydrolysates(TSPH)
were determined. The difference of functional properties between TSPH and tomato seed protein isolate (TSPI)
were compared.The hydrolytic process of tomato seed protein with different proteases were similar,the degree
of hydrolysis increased with the hydrolysis time. The degree of hydrolysis of five different TSPHs in equal times
varied with the proteases,which indicated that the hydrolysis efficiency of proteases was different. According to
the result,the hydrolysis efficiency of alcalase was highest among them. The degree of hydrolysis of TSPH
prepared with Alcalase was the highest which was 14.48% ,while Papain was more effective in recovering of
protein reached to 81.12%. The functional properties of TSPHs was better than that of TSPI. The functional
properties of TSPH also varied with the protease. The highest surface hydrophobicity was observed for TSPH
prepared by Protamex,the solubility of Trypsin—treated TSPH was the highest,and TSPH was prepared with
Papain having the best emulsifying properties. Therefore,enzymatic hydrolysis of TSPH with different enzymes
studied here was found to significantly improve protein functional properties,and which were also determined
by different proteases,different tomato seed protein hydrolysate products with desirable functionalities could
actually be selected according to the different proteases.

Key words :tomato seed protein;hydrolysis;functional properties

FE 53 ES . TS201.2 LERFRIRAD ;A X E % 5:1002-0306(2015)04-0189-05
doi:10.13386/}.issn1002-0306.2015.04.033

e ot dpe LI SRR 22—, P B REAEAT AR 1
T AN T Al R o AR AN TR R s e A
Koo AL, 5 JEURHI3%~5% , I 5 tokF o - v

SRS TS T R AN N 2 T A% T AL AR R A R, T ek
R AL N R 5, PR L TR .

M160% L M, JEFAOZE 1], 201245 H [E 5 h = =ik
50007 t2, 7] = A2 90~150 v B bk o B ik b o A
22.2%~33.9% CT-HO fH 85 [, J& —Fpm] LUR)FH I 25
12U o Lazos S5 PWIT 7T & B iR 25 11 28 S I P 245 5%
4, 5 WAHMY) R FUAH L , 9824 1

3P B 5T s Majzoobi

75 B 89 :2014-05-20

HE A e W 0 BT VR DR BB PR DT, Liadakis
SERIAL T R IR R R A T 24, IR R
T HREEA XS S BEVE T S o SR, R R AR E
Z2 BB HCRAR, AT BRI T 7% 5tk 2R AR B
M I - ST, SR B S BT R R
Ii] PR 25035 PR ) BE A s G A 3 A2 B T Mb N ]

EEE N AT (1988-), %, MEH LA, AT H @ : RARH T RGTLEH A,

*BIAEE kM (1956-), F , K FAH, i, Ao 142,

20155 544 189



J@étﬂ%&

Scence and Technology of Food Industry

PR 22, SR A iR S R R BE IR DG B o /K i
P R R e BNl | 7 N R A S N RO P P
ASCAT DL G T 1) IR SR EA AT, X 1 R =y, oo
Rl =4, 38 ] LS 3 B AT 22 P BRAR I B R R R m
FEWE A, B Ay O AN BGEAE ) B A ) R sE
1], T K B O AZ AR ER NS THI T ER 1A

H B 26T 2 {n] % FH v N5 o8 F v 2 e e 2L
5 PLAR Ty e Pk 0T 17 % iR B IR R I ST v A DL R
1. FH TR T kB R B Ay R AN [R) 45
PRI 22 (A7 AT, 01 IRE 2 IR B (1 7K R B3R AP AR K 2
R D BRI 4 Ut S5 il 1) e e DG . AR Sk
A7) B I K R R R R, LR AT T A A S AN
[ =) 1R Ty Re P T, LA oA 25 56 F 2 11 17 52 BUR)
PRSI0 HHE
1 #MR5F=E
1.1 MRS5S

Fhikr  EHR A BR A A2 Alcalase
2.4L (bRiREE IS 11 9 2.4AU/g) \Neutrase 0.8L (b UL
W 12 0.8AU/g) F Flavourzyme CFr iR 1l % J1 K
500LAPU/g) ¥4 el it 47 I 1l 751 (b 50D A R A =] 32
It ; Trypsin (4000U/g) YL 7525 (L {71 ; Papain
(g hR % 11 N 60-75AU/g)  Sigma’y vl s HoAth T 1k
2GR YN .

FreeZone 12—Plus#! 414+l 3&[E Labconco
285 7) s KDY-982024 4 [ Bl G A = T TR 2%
MR A B A T s TR A m] WLy e B dboe
T I A A5 B DT A 7] 5 F—4500 288 2% 6 43 6 o
B HARHIEA A FSH- T R s 8L 1 Jk
EIETT IR TR PB=10 pHil . BS224S 7 /iy
TRV FEERWR AR AERO AR A Al RE
Bl S25TU i P12 {8 [F IKA 2 5] 5 Anke LXJ-TIBZY,
TGCL-16CHL B0l g 22 R 22X AS ) s RE-5298
WUE R 2 RAN R SR A s HH-628 Fa i id
KA N EAL R R A ] .
1.2 XWHZE
1.2.1 LZWFE ERAF o080 o Bk >#ET oK
o B R B K e B SR R G — B
28 R B— 85— LR R T B b E
1.2.2  Fakrkga B A niil e BAFFR S, I
60 H i, 57 4 FH A7 i i v2 $2 i I« FREX 100g /It 575
BT, BL1:10 Gw/v) N 2% 85 17K, ZE50°C/K i i h
FEPE30min Jim B0 (5000r/min, 15min) , A3 UTTE 75
LB TRV IR, DA 25 7Kk 2 o S Bl 4y

VIGE RS2 22 251 7K (1210, wiv) 43 B, 1145 F
1MNaOHEE#E (Amol/L) I 15 pHE6.0, I £F 4t 25
0.1g, TE50°CH 44 1h, 250 (5000r/min, 15min) , J3k
IE R DUTEW T 258 KU IR, LABR 2 B A i
FrrP I 2T 438, PR AF e 4 3 11 % & 1] ik 2180% LA |
FHD .
1.2.3  FEAKFEAMBRE KGR 1P 4t m it
AT WAt , BERTEEA = A PAT K g 5256 o K i F2 v
AR 22 R p HEE 8 78 1 1mol /LA 0 4 A0 80 35 9 LA 458
Wl WEMR ST RS K AR pH A 7.0, 7R K # T 4R

190 015z %4m

A T

YE10min, KB, 25,0 @5001/min, 15min) , B FI AT
153385 MK 2R Ky (TSPHD i A7 A5 —20°CUKFa P 45 1 .

Rl AR A B R AT
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Fig.1 Changes in DH of tomato seed protein during hydrolysis

with five different proteases
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Fig.2  Surface hydrophobicity of tomato seed protein isolate and
tomato seed protein hydrolysates prepared using five

different proteases
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Table 2 Proximate composition and protein recovery

AN RR TP 2 A AR JNE 1 U 2 P R JiR A
AR (%) 59.66+1.13 81.12+2.13 46.95+1.24 47.11+1.47 63.71£2.41
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Fig.3  Protein solubility of tomato seed protein isolate and tomato

seed protein hydrolysates prepared using five different proteases
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Fig4 Emulsifying activity index (A) and emulsifying stability

index (B) of tomato seed protein isolate and tomato seed protein

hydrolysates prepared using five different proteases
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