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Abstract

Perilla seed meal (PSM) is an agricultural by-product that contains a lot of functional substances and protein, and
is thus a functional food material. This study aimed to determine the optimal conditions of protein extraction and
enzymatic hydrolysis required to produce hydrolysate with antioxidant activity from PSM. We determined the optimal
conditions required to extract proteins from PSM by measuring the browning degree and protein content of extracts
obtained at pH S and of precipitates at pH 3. The protein yield and content were high (67.3% and 109.2 mg/g,
respectively), and the browning degree was low (1.00) after extraction at pH 10 and precipitation at pH 4. We
hydrolyzed PSM protein with trypsin at various concentrations for different periods to establish the optimal hydrolysis
conditions needed to produce PSM protein hydrolysates with antioxidant activity. The antioxidant activity was maximal
in hydrolysates obtained by incubation for 3 h with 25 units of trypsin. Therefore, the optimal conditions required
to extract protein from PSM comprised extraction at pH 10, precipitation at pH 4, and enzymatic hydrolysis with

25 units of trypsin for 3 h.
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EM(Perilla frutescens var. japonica Hara)y= E-Z3}0] <&
o= dEA) 2EAEE SEUREE HIRR HIER, =, ¢
2 T oMol F7tollA de] AulEar glom, Yt FAH B
T 2471 gefsieh 2 E749 & A AR of&
&1, TA= 71RE Ho] FEoE AL FobA 7|15 &
Goto] Znj&o 2 AREEITHParky} Yoon, 2018). E71 A}
ofli= oF 40%2] 7|5o] ehFEo] 9loH, 11 F w34 i=E

ZIPAHIALS] YZ9Q] g-linolenic acid7} 60% ©]AFS ZFAJ5H
11 tHLongvah®} Deosthale, 1998; Yamamoto?} Ogawa,
2002). J18]a1 E7) £} 7]E9]%= linoleic acid, oleic acid®}
22 BRSPS g hRste] 189, 85, Agn ¢
A7} wiojelal 22 Tire WL oItk wroiAleA
S 71589 Al 3715k Q)= FAlloltH(Gang¥t Kim,
1998; Kim &5, 2019; Park¥} Yoon, 2018). E7[¥ &7 &
A AL G SRR RN T, T, o]
=74, phytic acid 5 TRt 7154 S48 o Rt
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UTHZhue} Fu, 2012). 53] S7[8He] 4472 Thld= 71
ol oF 36.3%2 Aed TN TFUE AFhS &
Ol AFET 2 e ABAAZA BL 71 AU 9
Sol= Etokal, tiFEo] AR AREEAY #H7|=aL QL
thKim 5, 2019; Longvah®} Deosthale, 1998).

AurA o g AE ThlEe F ARG = Qlsf &5/, 71
4, $314 9] 74 54| wot 48712 24o] Ho]
Aue maRdol o8] dojzl e SRS AE
AAE Wol ARgSHL Qi AEFHHE TieEsE AXE
SIHE AEOZRE Thas] FFo] AFHolof B,
A1 E715 Bofojas A& 0 2 HE] thild 259 93] 2
o] - sap W 9 Al 22U AMSl olcklangd)
Yoon, 2015). 71 & 47 FEH2 847 "o 7]g
=1 - 35k vhio] HPo] Zidsld, Hl-8tH] $&8-80]
$7 fejEAe NI B A AT ol A%
o2¥E TS 2300 Wol AT YAk ang}
Yoon, 2015; Kim 5, 2011; Kwon &, 2006), &4 &
A G 5280 9 A piz SEEks ude) 5
of gt ofue}, il o] 750l mjX|= JFe] AuE
Aol wjet ehld 222718 SER: o] ke ZR)
THBae2} Rhee, 1998; Jangd} Yoon, 2015).

SURL F50) me Bo] dh2ua Tude A
A 7163 B2 7Adste] AlF009] o84 S7HIPIEE
A7t Bo] AZEAL Utk Jang 5(2009) SA 74
29 D BalEaS olgslel Rasiol gulaA 3
WS AEEEA 7Hs/dE ERI5IS1 2, Jangd} Yoon
Q0182 =220 o}t AZRE ALEABS AXT 5
FAT B2 BUIsto] FAS HeEle|=9] £2 Apglolzta
HslsIc whdel 75H B4 AMAZ] st
o2& Ao} gzrelE olgsio] Thdg TRl 5
s Wels} gaio] Hag Aelslo] MRk Bad
o] 9ltk. ek MRS $1Be] A4 B of
H)4bko) &4 5o ZAF0] jlong & JleEs aa
Aelg B wudel JE754e FAUKLe 5,
1995; Noh -5, 2012; Rahama®} Rao, 1983). HElO|E= T
Hio] ofu|icAto 2 HafjEli= dgolA BAAEE FHAE
2 54 7ol 2jo) 2ol Mefol=i AT B
= HIESH] i, P, F 59 ohdRE /el
Fofsittyr HuE3 QItiKim 5, 2019; Parkd} Yoon,
2018). B4 ofLjzt HHENN Az BLH ARofE
< NEAR] TR E T v A A 2R Heo]| =T SRR
of A oA §4A o]&2 &5t ofe}, et AE 9 7
TEA9] o] 8% E=THJangZ} Yoon, 2015).

TRl 2 AT SRS ol8slel B TS 2t

RARSES YA, F5 754 ABLAZY BEN]

oRNE BHOR WAL S35 Ustel Ao 52
8o 9 HA pH 24 Ageloich. 2, Sy
o 284 U 7 pHE ol §5te] AL 223 5 2
pHol wte} 3158 o] of, 2V Ul £ &S ¥4
Slo] Qe] 220 24 pH 274 AAsioT Eat 4%
H 2A0% 223 S BNARNE s AN
2 AP 9P5te] typsing ©}§51o] = W A
AR GABE BHS 250, trypsin £
AgstAt seick

~
)

ERTET

ez

2 U9l A8 S7E A71E HEEAlA 20151
ofl Al =it S1E YR BA R S715S A
5l P& HAES 44u]7|E%(Namyangju, Korea)O 2
FE ATEAT. S92 ole e AASL 2= 2
gt 5 AHsto] 40T s Alw= ARgsialon,
S/ RO RESUAES ERE S EEE EOR D
2 717+ 5.67, 16.46, 5.24, 32.27 4 39.31%0°]c}.

St ChMzio] ofzia] 2=

S/t = RE ThlAS £5517] fl6te] JangZ} Yoon
(2015)9] ¥l weh 4] FE3H &, 719 5 goll
100 mLO] 755 Wil 25T oA 1AIF WHkAZ1 & 1 N
NaOHE ©o|&3lo] pHE 8, 9, 10, 11 E 122 ZH3IAr
o] BFHEL 25T f|A] 1A]7F Wt G 3 1,600 xgollA] 305
&9 Y452 (Supra-21K, Hanil, Incheon, Korea)s}o] A5
HZ FotAH:

; [ = ey
U] 2R I SEF Tl 2250 e
HEE Blaolaat 57 RS AT &, 1 N HCI
£ 2,4 2 6°0= 2 F 25T
o s} B PAAAT, o ERES
1,600 xgolA] 3027 Yalmefsiel F ShEe Aglon)
27 L ] 1
T oAl GRS Bolel 9 FEES A olF
gl FE50] SHFFE 7Ioke] homogenizer(AM-1,
Nissei, Tokyo, Japan)Z w-&SIA7] &, Thald] 4~8919 |
N NeOHE: olg3lo] pH 72 ST T WHRUSHA
Agstict
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Q7] 2290 ofF] 221 TiEo] 2284 pHoj u}
2 713t A SRIs] 918 Song 5(1966)] Wile] ot
o} ZHES 289k 2t AR 100 uLo] Tha gos

AR o] Akt F4slsh] sl 16%(w/v) sodium
dodecyl sulfate(SDS)S 20 pL 718t & microplate(Epoch
microplate spectrophotometer, BioTek, Winooski, VT, USA)
2 olgsjo] 420 nm FHEES 2

CHIY 33 23
Sy 2220 9 7484 DA PSS Smith 5

(1985)9] bicinchoninic acid(BCA)Ho] @&} bovine serum
albumin(BSA)S HFEO0 & o]8slo] ZAAst HFA419)
olsto] AMEst &, A]E 20 uLo] BCA reagent(copper
(I) sulfate pentahydrate 4% solution bicinchoninic acid
solution = 1:50, v/v) 160 uLE &35t0] 37CoA 3087t
HkSAIZ] ¥, microplate(Epoch microplate spectrophoto-
meter, BioTek)S 0]—9- ]—01 560 nmoj|A EHEE 24519
o ey 2z0] 58S el S as 24el
ov|, 5488 Y FEYOET UL S/ T 23
o g T gl o 54 HOR @ o
2 gege] g vehiiglon), heat 2ol Akslsict

Recovery yield (%) =

Protein content of residue obtained
by precipitation extraction (g)

; - x 100
Protein content of extract obtained

by alkaline extraction (g)

S7t 9 St e 2280 ThoE D] g
v wsl7] Yolo] Zehl 5247 (Distillation Unit B-323,
Buchi, Flawil, Switzerland)E ©]-85}°] micro-KjeldahlFof <&
sjo] zehao] gk 2galoch

S TN 2320| 21 AR 24 4
S el 5220 1ReE It HY 1A Al

Jst7] floto] 559 @ld g, = alcalase neutrase,
trypsin, papain 2 pepsing ]Q-a}oq FAUS T Ao Jla
HaBo] gpAlsl &AL 2As19om, 1 AFt trypsin 7}
BIE9] At EAo] 71 =2 zq\i =x5)9it}. wah
lpds z% ol Exi@ ;g;ﬂg o]_Q_B]_oq olo. E‘WHH]' D}Hﬂ
FE=9] trypsin L-.—oﬁ S A|ZsluA} sFoH, o]
S ol Bbe W A]ﬂoﬂ T2 Al e &5
Ak WA HFo| G4 =S A5 s S

lm mﬁza

FZ&E2 0.1 M sodium phosphate buffer(pH 8)E& ©]-&5}]
1:20(w/v) 522 A|ZsAt. o]% trypsing 5, 10, 15, 20,
25 2 30 unit l"—EE A7ksto] 37CoA 1AX]7F B9t 7]—’7\‘:'
SfotArt. 1 5 100CoA & 715t aaRkeg A4
Al713L, 1,600 xgQ 2 Y4EDsto] 2 A5AHY FAkst
e 2519}

249] 713 AIRhe A55P) Sio) B Tk 2
Z5E8 0.1 M sodium phosphate buffer(pH 8)E ©]8&5
1:20(w/v) SE8 AZ3 2, trypsin 25 wnitS A7Fsto] 37C
oflA 1-6A17F &< ZIsiotltt. 7hEsl & 100T oA
SEZE 7FERE & 1,600 xgo & ARSI e 5N
T SS S

SN BY 23
DPPH(1,1-diphenyl-2-picryl-hydrazyl) 2tt]Zt AASAL
Kim 5(2019)2] ®{io] 2Jsto] Adstitt. Al 100 uLof
0.2 mM DPPH €94 50 pLE 7}5}to] 3027k 37C oAl B4
St Th2 517 nmOJ|A4] microplate(Epoch, BioTek)E 0]-&5}9]
ST E =452, DPPH radical scavenging activity
(%) = 100 - [(absorbance of sample/absorbance of control)
< 100[°] Sl3lo] BHYEE ST
ABTS(2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid) 2t £2AZ/d> Kim 5(2019)2] ®WHo] ofsto] 4
5}t 7 mM ABTS®} 2.45 mM potassium persulfateS:
Siroll Gafistal FaolA 12-16417F FAI3E £, 80% ©f
ER2-S 0]835}0] 734 nmoflA] 0.60:0.027} QEE 3|45}k
AF 50 HLQ]. S|A= ABTS 894 50 ME=gs! Ao 5 AlQ oka
oA 6127 HEGAIX! & 734 nmof|A| FB=E SASH o,
ABTS radical scavenging activity (%) = 100 - [(absorbance
of sample/absorbance of control)x100]°] 2Jsto] SALEE
A
=&0|2 Zgolg FAL Parkd} Yoon(2016)9] HFHS
HEPsto] 24519t A= 200 puLo] 2 mM FeCLe}F 5 mM
Ferrozine[3-(2-pyridyl)-5,6-diphenyl-1,2,4-triazine-4',4"-disu
Ifonic acid sodium salt]-& Z1Z} 20 uLg 7ol &35t
o} o] TRHES A-200A 1087t BESAIX] F 562 nmojlA]
5L E =799 91, metal-ion chelating activity (%) =
100 - [(absorbance of sample/absorbance of control)x100]°]|

ofste] FHEES AHEHAT.

JegHE 5%

S S BAReEY SuaEE e ol
Hoyle®} Merritt(1994)2] WHS 2F(F ©3d5to] ARSI
= a4 ES|EC] 20% trichloroacetic acid(TCA)E 5% A
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7Fste] 10% TCA 718/ Tiid g A2 & olg ¥4l £
ot O e AT FIste]l BCAR(Smith 5, 1985)7]
w2t 7R E SASI sl & o o
ol gt TCA 718/ T Ae] v &2 AREstth

SHAZ

B A5 ATI0] EABAL SPSS(25, Chicago, IL, USA)
Al Z2TIRE ol 83l 7 AP 1] p<0.05 EOIA
89]29] }o]Z one-way ANOVAE EAI5}0] Duncan’s
multiple range testS AASFAY t-testE A A5 p<0.001
ol oIS ASelent

2

£ | |- ol Jxh

o]

oA Beae g5, S28ul0) pHol U2 G g
4 2SS ST Fos Fig 13 2ok 2580 pH 8,
9

166.9 9 2258 mg/gC & pH7} 271842 thalg 82|
7Vt em, £5] pH 1204 A& oE Tt pHETH
T 8&5Fo] FAoH S7Fetoltt. ol2fst Z3k= Jang
3} Yoon(2015)°] F& pHo| w2 Hute] thld ke =
g3t A3}, pH7L SVl ek T A S&5Fo] H} 7t
qal Bk AFAdel fARHITE 3L, mrte] Bl
pHO|| 2 Thil g o] Sleks 243t 23}, pHYt /1S
AiFoz ool g&5o] F7RItE A2 IHKim

300 3.0
—+Protein content a

-=-Browning degree

200 r

N
o

Absorbance (420 nm)

100 -

Protein content (mg/g)
P

pH value

Fig. 1. Protein content and browning degree of the extracts
obtained at different pH values.

Each value represents the meantSD (n=3). Values with different letters
are significantly different using a one-way ANOVA (p<0.05).

5. 20119k AT, o] ZAEE S0 pHvt 5
7Reloll we} 01402 Z7k5H910m, B3] pH 113} pH 12
SNAE 27t 154 W 2312 RS e TS Uehhsict
o] o3t g =& A] 89 pHE 55 THd9]
E4% 2 380 B2 9IS vk =2 99 202
T 9 st 2o g9Ret W ofolwAt 39| Sl
lysineo] A3g}5lo] glycosylamine AJAJHES-0] EXE o] H|&E
474 ZpE3g0] Z71EH, ol Iysine® FRHOE gly-
colysine© = HEPE|o] ThZo] F4-g 2 AHjo]&-E0|
A tHJangT} Yoon, 2015; Kim &, 2011). 8% ofyzt ot
Y 22 Al w2 &Y 272 lysinoalanine T} 22 7Y
5424 WA S dov], 44T 2L 0 4un
A §E=0] A YU ¢ FEE ASHAXITH Wang
5, 1999). Jang®} Yoon(2015)2 &X| Hu} thaly] 29
ofs) Ty et ZHATE Tefstel pH 9= A
om, Seo 52019y ZAAXY {5 T I &
% plHi= ispl BAX 02 Z7keh] 0|2 71l pH OF
AaI9ict. 4k ohlet Kim 5QOINS o7 T 92
) 8% pite 2B Z71517] o1 T pil 1002 1
oot whebA Tl R WA TS TEsto] pH 10
2 S/ el Qe B8 pHE AN,

HH pH7L B St B H480) 0NE 9%

CoRt Ugte] 2704 AL T B2 pH 2, 4 B
692 ZAslo] TS PHARON, YUEBL 45U
A B9 YRS YT A Fig. 29 2ok pH
SO 28 TS AT ZE AROIA pH 4014

B pellet Osupernatant

100

50 f.

Protein content (mg/g)

S

isoelectric PH 2
isoelectric pH 4
isoelectric pH 6
isoelectric pH 2
isoelectric pH 4
isoelectric pH 6
isoelectric pH 2
isoelectric pH 4
isoelectric pH 6
isoelectric pH 2
isoelectric pH 4
isoelectric pH 6
isoelectric pH 2
isoelectric pH 4
isoelectric pH 6

T
©

k=l
oo
oo

pH 10 pH 12

pH value

Fig. 2. Comparison of the amounts of precipitated protein and
remaining soluble protein after isoelectric precipitation step at
different pH.

Each value represents the meantSD (n=3). Values with different letters
are significantly different using a one-way ANOVA (p<0.05).
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AN 20| T gl ARolo] Holgl Tl
Sy £9kon, £3] pH 10014 8&% Tl dg pH 4
2 AN AABO] Tl FRH(100.2 meg)o] A0
Jolgl whild $12k33 3 my/gich 3288 7 Uehdek
S7 e 3280 9 B0 pHol T e S8
S Ve AR, 3), 2% 8 pH 8, 9 3 102] A9
A pH 42 1) 212} 372, 79.8 E 67.34%5 714 WS- thina
2 st 4= QI9lon], W 2280 pH 11 2 129] B9
A pH 6Y T 64.2% H 96.0%= & TlE 3pe
stk SRS PAKE ofuliate] 1714 o] et
E2%o] thes, B7i%t 22 A% F4f vubde] SHEe
pH 45 H9lo]THZhang 5, 2009). B SHHY 1] B
& adgoz alert 2} Elol 2Ho) 714 wo] Yol
dtiWang 5, 1999). 571 @A 8 oAk
aspartic acid, glutamic acid2 YA 100, o] ofu|At
O] SHRE 27} pH 2.77, pH 3.220] 2= pH 3-40j|4] 83l
7} 2347} )31 S A7) 714 o] ofuktkLongvahsh
Deosthale, 1998). & 7oA = SE7et ThiZ o] 5]4=8o0]

F20] % A pH7 4 W) 7H 2 Ao Rl
AR HHo] & dolZ= & 4 Ak =81 pH 12,
A pH 60f|4 Tl A o] 3la-2 7P w3tou, A¥ETt
- A 7= 0l(Fig. 1), lysineZ HIERE BEotu]inite]
amino-carbonyl ¥-30] 2]t glycosylamine AJAJ 02 Tzl
o] H3}=|1L A} o]-8/do] Aok A& FZFtH Ajandouz
5 2001; Seo 5, 2019), E3F 5284 pH 9, I pH 40]]
A19] Tl Sl 79.83%E =R U (Fig. 3), AA =
ol AR 752 mg/gl e WA SAEIKFig. 2).
upebA il o 9 AHE 55 J12fsto] 3581 pH
102} 34 pH 45 9d 255 270= ZAHs1%oH, o]

isoelectric pH 6 a
isoelectric pH 4 be
isoelectric pH 2 k

isoelectric pH 6 cd
isoelectric pH 4 cd
isoelectric pH 2 ij

isoelectric pH 6 e

isoelectric pH 4 cd
isoelectric pH 2 g

isoelectric pH 6 de
isoelectric pH 4 b
isoelectric pH 2 k

isoelectric pH 6 g

isoelectric pH 4 f

isoelectric pH 2 hi

0 10 20 30 40 50 60 70 80 90 100

pH 10 | pH 11 | pH 12

pH value
pHO

8

pH

Recovery yield (%)

Fig. 3. Recovery yield of protein at different combinations of
extraction pH and precipitation pH.

Each value represents the meantSD (n=3). Values with different letters
are significantly different using a one-way ANOVA (p<0.05).

o chedo] gt S8 247 109.2 my/gdt 67.3%E
UHERh

e = 9 58 FEZ ol8sto] 2 S
Ao F2aE2 vuwsh| fIsto] AxE Sl titt S
Hhah S7Er Tl o] ol Jleks E7gslglon, 1 Ay}
£ Fig. 49} 2t} S0kt S0 gy 28] ghad
ZTHR o] kRl 717} 34.21%2} 90.97%E A=l &
el Sl 225 0] ol ghgo] S| Hls) <F 2.7
v =0kth. whebA A g 2220
B GAS 2ol me 8849 A FUT 5 9

At

_l
up
=
ra
1=
X
fol
B
i
o
0=
=
njo
do
_c'tl_l
fol
i
mn

Ao AAHEE F) Dol HAESEY el
YO B WMSARE S 2 ol v o) 5%
2 Wk e S eREsE GAsh AARHE
2 7] 9% M AABES S| Slof ok S
wypsing H7Fstod 2 pHEH §) % HHLEGTCIA
iR F el BejRe] YA BHS Helsigon)
O A Fig 5A] UERASIE DPPH 2helz 275
trypsin 5= 0, 5, 10, 15, 20, 25 @ 30 unitof|A] 22} 17.51,
5531, 60.81, 63.43, 61.38, 64.45 4 44.19%Z UERL},
trypsin Helo] ofs) WHo] RelFo= Zrlstgon, 25
wnit $E9 TAS HIRIRE ol 1Y 2 2ABHE
B9t ABTS ehlgh 752 B Helo] ojs) o] &
RO Z7lslel BE AABEOIA 60% oS THS
Holow, B3] AA%E 25 unitd 1 85.53%% 7Y =2
PHE R B4l 2dod AL 25 unit ]

Crude protein content (% dry basis)

Perilla seed meal

Perilla seed meal protein

Fig. 4. Crude protein content of perilla seed meal and perilla seed
meal protein extract.

Each value represents the mean+SD (n=3). ~“p<0.001 was considered
significant using a t-test.
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A)
0O DPPH radical scavenging activity
100 F @ ABTS radical scavenging activity
W Mctal-ion chelating activity
o ab ab b a b
s i
~ 80 i
)
X al a al a
& ¢
‘g 60 %
= d
< | a
= 40
g a 2
o=
€ 20 & d < ¢
o L 1 (e 1
0
0 5 10 15 20 25 30

Enzyme concentration (unit)

(B)

50
.
£ 40t
= a
2z c T ab
Z. be be o
= 30 c
ot
=
>
=
5 20
D
2]
St
o8
a 10

0

5 10 15 20 25 30

Enzyme concentration (unit)

Fig. 5. Antioxidant activity (A) and degree of hydrolysis (B) of perilla seed meal protein hydrolysates obtained by trypsin at different

enzyme concentrations.

DPPH radical scavenging activity (%) and metal-ion chelating activity (%) were tested 100 times diluted hydrolysate as sample. ABTS radical
scavenging activity (%) was tested 200 times diluted hydrolysate as sample. Values with different letters are significantly different at p<0.05 using

a one-way ANOVA. Each value represents the meantSD (n=3).

trypsin H715t0] AL GAREO] 37.71%E 7P =%
ou, oli= trypsin FA 2ol Blo] <F 10819] w2 S
VRSt B3, S4% T} wobdsE F&ol2 Ao
g o] Z7l5l= AJRS Heou, BA%T 30 unito]A]
£ A A4S o4e] AatolA AT} 25 unito]
A Ao Efd A gARS|EC] foFog TP =2
AL S THAE RS 1T 5 ATk

et SAEER JkeidE EHE ke E &
gotlor, 1 ZIE Fig. 5BO YRt HAEGES]
7IE TS 28.07%CA4 33.46% HYZE S oM, 25
unit FEo| FAE HA7ISIYE o Bk 3346%2 7 =
2 S YeRfiQlch T3 a4ETrt S5l bt ke
S F7I5FA O 30 unit®] EAEEAAE Eofert tf
& AsIET), ol 841 BREE 5= Qe 7139 o]
H=517] R0 R FE) oj4e] Ax, ghalst HEto|=
RS et EAEF child GARSIES] 27 AL E
25 unite 2 AAE| AT

FAIS ST S BARSES WA I3t B A2
M3

S7e} o] BaRaRY| ZKRs] ARk Ak
A ol AslolA] AAH HA HASEES uninelA] ST
o] EARSES AESACH, olF 1647 5 7
Susfslol 7 HAEARY FAE BT THHAES 2
Hel9irt. 1 ATHE Fig 6AA B vlo} Zo] BE T4
B3}E9] DPPH ] AASL 56.25-69.96%2] HY=
50% ool TS LERHgiTh sAZF B9t AeRaE 5

1

(5

°] DPPH 2HHZ 4750 7H &
130 7+9] FolAQl &4 Afol=
aAEE] ABTS 22 275
A S7FtR o BhA] 4ste] 3AIRE
HlEo] 87.52%% JolFog 71

, 1%

N

Eid iz

£ x0 Eﬂ'
o P
&

T

ox

aj Mo
=
m>~

SHAIZE 34
7hrEoE
2 AAL/GE YERGIT HHA 647 B2t TieEolE &
7t Sl §ARSIES ABTS iz AASE 71.79%E
7P @2 AAGES HERHIT F50l2 ol &4
< ABTS 2oz 2753 fARE S YUt & =
Zo|2 ZFolg L 7liaf Azt AojdsE F7tot
T}7} SAIZE o] 3R A4S 3AI7E B1L 7eES|e &
AESE0] 55.97%2] 7 =2 &0l Aoy &4
Hom, 1A7t 71eEoet EAEEC] 41.1%2] F<0]
2 Zglold €442 7P wokth wEbA 3417 51t 7k
Follgt S/ Tl g ARS|EC] DPPH 2itjZ-E AlQlgh
IE A A0 A YERT

E7MeF il 2 RE S 248 7] SAEE A
AR 91t 2 EojrzkE Ao flste] 1-6A1%F 52t 7t
FEolE S}EQ] JIeEelEE Sgoelen, 1 ATE
Fig. 6Bo] LFERAQITE 14174004 31.16%, 2417100141 32.58%,
3AIZIOIA] 35.84%, 4AI7HOIIAT 36.29%, SAIZIOIA 36.89%, 6
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Fig. 6. Antioxidant activity (A) and degree of hydrolysis (B) of perilla seed meal protein hydrolysates obtained by trypsin at different
hydrolysis times.

DPPH radical scavenging activity (%) and metal-ion chelating activity (%) were tested 100 times diluted hydrolysate as sample. ABTS radical
scavenging activity (%) was tested 200 times diluted hydrolysate as sample. Values with different letters are significantly different at p<0.05 using
a one-way ANOVA. Each value represents the mean+SD (n=3).
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Table 1. The optimal hydrolysis conditions for producing antioxidant hydrolysates from PSM protein

Optimal conditions

DPPH radical
scavenging activity

ABTS radical
scavenging activity

Metal-ion chelating

activity Degree of hydrolysis

T i trati Hydrolysis ti %
rypsin (?n%f)en ation ydro (yhs)ls ime %) %) %) (%)
25 3 61.97+2.2 87.52+1.35 55.97+£2.73 35.84+1.39

The results are revealed as Mean+SD of triplicates. DPPH radical scavenging activity (%) and metal-ion chelating activity (%) were tested 100
times diluted hydrolysate as sample. ABTS radical scavenging activity (%) was tested 200 times diluted hydrolysate as sample.
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