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Influencing factors of demulsification with sesame endogenous protease
PENG Jiao, ZHANG Caimeng, KONG Xiangzhen,

HUA Yufei, CHEN Yeming

(School of Food Science and Technology, Jiangnan University, Wuxi 214122, Jiangsu, China)
Abstract ; The hydrolysis properties of sesame endogenous protease were studied by Tricine — SDS — PAGE
and SEC — HPLC. Under the optimal hydrolysis conditions of endogenous protease, the effects of
hydrolysis time, demulsification pH, solid content, particle size and protein content on demulsification
were investigated. The results showed that the hydrolysis rate of endogenous protease in crude sesame oil
body was relatively the fastest at pH 4 and 50 °C. And under these conditions hydrolysis for 4 h, the
demulsification rate was 97% at demulsification pH 5. However, comprehensively considering the growth
of demulsification rate and flavor, 2 h was the best choice and at this time the demulsification rate was
87% . When the solid content in crude oil body was 50% , the demulsification rate was the highest. The
smaller the particle size,the higher the protein content,the more difficult it is to demulsify. These results
provided technological basis for aqueous enzymatic extraction of oil by sesame endogenous protease.

Key words:sesame; crude oil body; endogenous protease; demulsification
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1.2.4 Tricine — SDS - PAGE

¥ 0.5 mL Tricine — SDS — PAGE #£ 5 2% b ik
(0.25 mol/L Tris — HCl Z8 3% (pH 6.8) ,1% SDS,
2% i OB (ER R HE KRR 0. 02% V8 By
®)50.5 mLEESHRRIES"  BETHKTES
min, YE & B JE 4 Tricine — SDS — PAGE | #ERE 5
HR4E Schagger' "™ iy 778, 3 F 16% 9T M Bk e 5 25
JBEF 490 (%) TR M Tk i v 448 IR #E AT FRL UK . I 10 L
BES T HUKKE S, 3 LA 30 VR 1E E B EEAT HL UK
251 h R EE A SBEIRGE, L 100 V 18
EHEHITHRIK, BERKER, FEEEE, %5
Histis G - 520 efafg, ML, R/ Image
Lab 3.0 3453t S5 HT 3R
1.2.5  RUEMEE B EGK 8 7= 90 B AR 4 i & 43
5

KPR FRHERE - & 80 AH (3% (SEC - HPLC)
AT, 1.2 1 & AR R EER RS
BEH0.4% ,TERGE R TR0 ~9 h, BUFE 5 H
0.22 pum JERETUE , 15 2 0975 AR A BAHFE o fil
FRZFEAE B ROBAR ELE SO0 7K i J5 O REL e AR Ao
A AT RS 4> F B R A A A I, 3k A % A TSK
gel G2000SWXL(300 mm x 7.8 mm) ; i sh 46l
=L - CWE - K(EFRLL 0. 1:45:55)  Ji ik 0.
5 mL/min; AN 214 nm ;KR = R,
PERER 20 pLt,
1.2.6 RAfRRIE

12,2 B RAFE & ( ZUOHLHE ) A Tris -
HCl ZZ P (pH 9. 0) i B 20 £, i HE 51 5, HZ
R 5 RGUE Zeta HLALAHT U 2 EL 42
1.2.7  FOLHRES T

12,2 1R RAFE & ( ZUOHLER ) A Tris -
HCI Z2vpif (pH 9. 0) 7 B¢ 20 1%, i #9515 ,
BO.5 mL Az, in 0.5 wl 0. 1% i Jé B £L 1 10
pL {9 FITC JB AT, %l B, B THOCHRRERME T
3T
1.2.8 tHim{RAIBE L

#1201 Hl &R R A E Y & &, i
WA T2NEEEABKEERZER pH FE
F4 000 r/min .0 15 min, BU_E 2 7 5538 10 FF #R
H, A FRITEBALRE. FRERY & & pH R
B EA=liee=-vor & N2

WL 3 = W B oL &/ (R B x B ok
fEWT & &) x100%

2 FRE5WR
2.1 ARMBEEAGEKHE pH AFZRE G KMBY
AL

K12 1 fE&EMHEmERBEEEARSEN
0.4% )5,/ pH 23 ~11, BF40C /K2 h
JE B HE AT I8 JRPE Tricine — SDS — PAGE, 4t 5 I,
K2,

75 kDa s
50kDak+ — — G — 7S
37 kDal
o —— — — -
- vu--B--—}“SW
- - - - -
25kDal

e ———
20kDa 8 - S ae 11S(B)

oleosin-H(17 kDa)

i g BERS......
-..“ - “ = oleosin—-L(15 kDa)
10kDa LE r
28

e
M C pH3 pH4pH5pH6 pH7 pH8pHIpH10 pH11
{E : M. Marker; C. 25 5 (JRUs AR B ) o TRl
2 A[E pH &4 Tk 2 h [FHEM TR
Tricine — SDS - PAGE [§]

Z R T BB B T AR AR S T Y
MR B R B E — e R SN R E . R
7 A B35 FE E (oleosin — H, 17 kDa; oleosin —
L, 15 kDa) "™l A& £E 5 5 ( caleosin, 27 kDa) F i
1 E 25 H (steroleosin — A ,39 kDa; steroleosin — B,
41 kDa) o WZFff 75 3 A f i AR SN IR R R ) R SR
11S 7S #1128 &5, HE 2 AL, 118 FEZm M
Jikf (A,30 ~40 kDa) #0614 ik #E (B,20 ~25 kDa)
Wit R A, 28 R AR AR 4T
JRETE 4 ~9 kDa, Xt[E 2 = 5%t BRIk E 9 47
Image Lab JREE3HT & 11S 5 sk SME P E H )
75% LA b, TRIHHE 11S(B) fE iR s R A7
AR B R HAERIE pH T B /K R B2, I X
17 kDa F 5T 85 H /K Al BE A TR 5T, 25 R LI 3

120 e-20kDa(B)
100} @ & 17kDa(oleosin-H)

X

# 80
60
40
20
0

H AT R

6 7 8 9 10 11

pH

B3 X[ pH &4 T2k 2 h J520 kDa
#1017 kDa E B & HRED



44 CHINA OILS AND FATS

2020 Vol. 45 No. 10

3 FTLLE H, LA 20 kDa( B) 545 AL KAy
RSN IR 2 1 7E 40 °C  pH 3 B 7K fi i R R bR
2 h REIK AR 21 80% . T pH 4 J2 7K i o 2 H et
pH,7E2 h J5 17 kDa Jii R 8 H JL- P2 2K f#.
PRANE R FAE 40 CEF, pH 3 B 7K A 3 B2 R,
EET pH3 MW T, Kig R EREE pH 1115
B REAR, 7/ T pH 4 B, Jh iR 7N R E K g
SR 5. MR ETE pH 4 ~ 6 B K 3 R A
P, SR SNE M E B K SRR, BEE pH W)
BT 7 MR S , K A o B R KRR 25 & 75 1R
i B A A SN IR R K R AR R, % pH 4
W JG SRR WK % pHL
2.2 ARKBEZRGEKBRESSZRE G KRB
EAL]

B2 flE&EMHBERREEEAR S &
0.4% J5iH75 pH 2 4,735 E T 30 ~80 C/Kf#% 2 h,
BUREFEATIR R P Tricine — SDS — PAGE , W52 T
[E{EAEE T 20 kDa 1 17 kDa 2 H B /K 3 B, 45 5%
SrHILE 4 Bl 5,

75 kDa s

50 kDa s 78

37kDa
- Lo sy

25 kDa

D0 KDa e SHE S S o s s s 115(B)

15kDa oleosin-H(17 kDa)
: ' oleosin—-L(15 kDa)

10kDa
- 28
ﬂ-}

M C 30°C 40°C50°C 60°C 70 °C 80 °C
B4 FRIBET/KE?2hEHEBETEYE
Tricine — SDS — PAGE [&

1201 --20 kDa(B)
100 k -4-17 kDa(oleosin-H)

1%

80+
60 -
40+
20+

H AR AR

C 30 40 50 60 70 80
HEC

ES5 FREET/KEE2hE20kDa

17 kDa EREHIKESH

MIE 4B S ATLAE L, pH 4 46T, IR

30 CTHRE 2 50 °C, 15 8 A (A MR 2 K
S BEZ TR, (52 B % R BE B 4k b T, 7K ek L

IR < TV Ot T D i S = L R N R e e =
() 7K A P R B TR, TEVC IR T /K% 2 h )5, T
[ H 17 kDa F1 15 kDa 58 27K fi#, H il ARSMEEE
HU K T 70% 24, B, AT LA 50 °C 22 A
R IR FEEE pH 4 B AY R KRR IR
2.3 ARKEERGEKB T HOBT ST RESH
RFH1.2.5 FIEXETE 50 °C pH 4 &4 T KA

] B[] B &R 38 47 SEC — HPLC 49, 45 5 43 51 0
Bl6.%1,
500
—O0h
---1h
————— 2h
400F 3h
_ ——5h
=) —==T7h
< =9 h
E300F
Fin 100(+)0Da
é 12400 Da
3 200 )
i !
i
100 ! )
1 N
1
1
1 1
0 1 1 1 1
10.0 12 15.0 17.5

s [E)/min
6  AEIJKARETEIK R P O 4R i

®1 TREIKEREEKE=DENS FRESE

FEXE o TR e/ %
ki 5000~ 2000~ 1000~
IR/ > 12400 Da ) 400 pa 5000 D 2000 Da <! 000 D2
0 0.81  14.53  18.60 23.60  42.46
1 0.60 9.34  18.57 2283 48.66
2 0 8.67 1826 20.73  52.34
3 0 8.38  18.07 20.70  52.85
5 0 6.34  19.54 2105  53.07
7 0 578 19.08  21.56  53.58
9 0 531 18.87 2167 S54.15

M6 BT, AT 0 h BRE & HoAth B[R] B A
IKf#BE SR TE 500 ~5 000 Da B RF 5 EER., H
A LA BLFE % 7K A BsF [A] (R SE 4K, 500 ~ 1 000 Da &b
55 O R B R, A2 500 ~ 1 000 Da /)
oy FRKEOR 2, Ui B N TR 1% B B 15 2 R E H
KR, B ZHKIE /Ny FE AT AR EDK B R
W, AR 1 AT, Bl K R B E] A SE K, VT 1000
Da f/Noy 28 o BBk B K, AH X 43 F T & 7
5000 ~ 12 400 Da B2 H bk # o/, DL KT
12 400 Da p9ZEH HHBFEO h F1 1 h, 25U BARE
& K R A] A RE AR R HR R 4 2 B N R
EHEKBRB N FEH,



2020 4F 45 45 3% 510 11 FoOE

g 45

2.4 B3 pH xF ik ks 5L a9 %k
H5 12,1 B BRI T S0°C pH 4 Tk 4
h, 7518 pH 2 3 ~ 11, 5.0, BUR B, iTE FL

ROGRWE T,
120
100

3 2 5 6 1 %
pH
E7 #Zl pH WA RN

ME 7 FE S BEE pH A3 H0, B FL R e
18 b FH G TR, 78 pH 5 BHABI R, 7E 97% £
fo RIEHEN FEARIOKERE B pH M T K B
FLR B FLAT fE MR BT, & BFE pH 3 F1 pH 4 B B FL
BRI, BEIX F 100% . Chabrand 25" | F /K fi
WEREBUK B, K FUROK R G, BT S0°C pH 4.5
T3 h, A REE A 83% , X HeRF 5T 35 2 A
IR 26 P o v OO 30 R AR LR e kS B
R R K 4 85 E R S5 HL 2 pH 4.5, R 7E pH 4.5
BT, 28 B B AT FE B A R AR, T (R (H v i R A
BRI, S BRI E R, (B2
B R AR A R T 4 B KRR RE KR R
HAEFHAIRE, FBAE pH 4.5 B AR, SR LR
7E pH 5 BB FL R i KW &5 R EM AT 1. 7€ pH 8
i, SE AR, (HRTE pH 9 ~ 11 HBL T Bl &
TH e HAth Y B B 5 R FLE R
2.5 KAREY ) Ak kak SLAG R

1,21 il & BB AR T 50°C \pH 4 T K&
0 ~7 h, 8% pH & 5, 8.0, BB, iHEm LR,
WA R K R B (] B ML A R R EE ARG BN
0.4% , #4738 544 Tricine — SDS — PAGE , 45 5 I, &
8 7K AR ST 1] X 0 LR By ) L] 9

MIE 8 B9 TT LA i, il % /K A A 1] 9 FE 4K
2 RRE A B WK, LR B . 2 RREA
Aok, 8 pH 2 5, RRHEWILN . WIIF TF7%E
WIRMEEKEZRES, A T A7
RIAE O ~2 h % R E R KR, BEFLR M 0 3
K3 87% (H/K gt ] QRS IE K B AL R K G T
oz, BN K B BAE 2 h B AR B SR ARTE AR
URELK AR AR SMIENE R B IR K E KRR, (HE X
FLERTTERIEA K, % 58 B B RUBR A4 5% AR
BERE 2 h A5 SR SE I fY K R AN ]

s

11S(B)

oleosin-H(17 kDa)
oleosin-L(15 kDa)

}25
Oh 1h 2h 3h 5h 7h
8 Him{E 50 °C.pH 4 £H T AR KERER
& JE 1% Tricine — SDS — PAGE
120 ¢
100}

A S S S
VIS AN
9 JkfEBTEIXTAE LRI

2.6 BEHHmAE A EARILGT H

1201 il AR A 5 B KR R B
YE g5k 60% 50% 40% 30% 20% . BF
50°C \pH 4 Kf# 2 h, & pH 2 5, 5.0, B 5, 11
B SR ILE 10,

100
80
60

40

WAL/

20

0

20I3OI40I50I60I
[ 5 42/ %
E10 ERHEEXHI RN

M 10 B, B4 & 8 20% 3G E) 50% ,
BEFLEE 30% 3G F 88% ., (A2 E Y& B4k Lk
BEANE] 60% , B FLFRMEA FEAIR. % 5 B B o
MR-, ERYEEdE AT, X AThE
Je Pl ko & B, SBUR R R R, et
2, AFF FUARI e B R
2.7 kxR LA e

KA1 2.2 Ikl s AN RDRLAZ B LA, IR
FBOCIL R B R T AR, R LA — U A



46 CHINA OILS AND FATS

2020 Vol. 45 No. 10

KA B R, HC U 5 O AR , 55 = VORI Aok 12
/), BT UCHLI A A9 AN 39 S 12 B R T35 =i
WAL 11) o @ RLAR I E FT 0, 85 — UL A
RARTE 1.4 pm Z47, 5 ZOHLIM A KL A2 7E 900 nm
Zifq R = UORMR A RLAZ 29 600 nm (ILIE] 12)
B —UCHLIMATE 50 °C \pH 4 7K A% 2 h, B FL R AT X

88% , 85 — UCHLIM (AR R 25 14F T B FL AR 29 80% , T
B = YOHI IR BEFL R ROR IR, R 55% 24 (L
B 13) o X AT A O Bl o il o B K AR L 2 PR
R AR . RARMOR, i A LR AL 3G 0, A
A& B o

S — UKL A

B ORI R

0 ym 50

LEE/ @ IRTITEN

11 =REmEHEEERER

120
= 55— YCHLIm A

100} & 55 YOHL 4
« 80} - 5 S UORLIM K
2 60
Ll

40t

20}

0 500 1000 1500 2000 2500 3000
HFi4%E/nm

E12 =xMEmESRIERes

WL %
2

wow WK BEK
GRTTCSE T/ AT

B 13 =XEimE szl =Tt
2.8 ZHRA = HAREILG TR
KA 1.2.3 k& B & &R 50% , A[F
EHEREER 3 MM AERES, T 50°C pH 4 K
2 h, & pH 25, 5.0, Ui B, T BB AR, 45

RIFE2,
R2 EARSESHWIARXA
EHREER/ % LR %
1.33+0.08 84.75 +1.27
0.94 +0.07 88.05 +1.38
0.81+0.04 90.70 +2.06

MR 2 FTHL, BEE B BRI, SR Z
Wiiim . HERY S EEHE S0%  EHREEN
0. 81% if , B FL A IEF] 90. 70% . X S K o 3 H 5

A, R T R R E A SR, A A T

HIREE
3 8 it

FLIb A PR IR B B, HEE BESTE pH

3 B[] T K A A SR 2 LK R R R

e pH 4 ~ 6 B {5 [m] T/K ARl i H , B 17 kDa 1)

K FRIE AL 1S kDa BPR; 78 pH 4 B, 7K i i i R 2

2 50 °C o FLIMIARTE 50 °C \pH 4 ZF T /K, B0

FHETE AT R, FEE K B [B) B RE S, /N F KT

PEE BRI, BEFLE ISR L B, 5 KR

AR TR EFERKRRE, pH 5 4 T AL &

o BRI &R 50% B, B 7L 3R B K RLAR R

B Zy L 5 B B A S BTl K kL

EERY & &I Z 50% 76 50 °C .pH 4 /K% 2 h,

I8 pH 25 J5, LA D] 88% , TSR AL

BrAg 7= A N IR MR B A L T2 3R At T 5l

S 3k

(1] sk, XISENI, JE G B 2 Rkl il B AR B 58t e
[J]. gl #Lm, 2011(32) :55 -57.

[2] #E. ZlJURHIRCTZ g [T, HEmiE,
1993, 18(3): 55 - 57.

(3] BB, TER A7 7 . 8P R B 7K Al R R IO R Y T
AT ] BT AR, 2018(5) 30 - 36.

[4] HUANG A H C. Oil bodies and oleosins in seeds[J]. Annu
Rev Plant Physiol Mol Biol, 1992, 43(1) ; 177 —200.

[5] TZEN J T C. Surface structure and properties of plant seed
oil bodies[ J]. J Cell Biol, 1992, 117(2) ; 327 -335.

[6] LINLJ, LIAO P C, YANG H H, et al. Determination and

analyses of the N -—termini of oil —body proteins,

(F4#%51 W)



2020 4F 45 45 3% 510 11 FoOE

(3] PYCIA K,

Antioxidant properties, profile of polyphenolic compounds

KAPUSTA I, JAWORSKA G, et al

and tocopherol content in various walnut ( Juglans regia

L. ) varieties[ J]. Eur Food Res Technol, 2019, 245(3) .

607 -616.

ROS E, IZQUIERDO - PULIDO M, SALA - VILA A.

Beneficial effects of walnut consumption on human health:

Curr Opin Clin Nutr Metab

Care, 2018, 21(6) : 498 -504.

ETT, BWZE, iDL, % Bkt Rl &

& T RHE, 2013, 34(16) ; 383 -387.

R, AR/, BB, S5 B [ &R S

g Bt be A #r [T ], s EhAg, 2018, 43(12) : 130 -

133.

(7] BkW e, TREE, B0, %, g Rk AR KR
HEZEWH ] BB, 2018, 43(2): 124 -
131.

(8] 2R, Skffan, P&, . AFEEHE R IRIERH 1Y
fezpit &t [J]. P EKEE R, 2017, 33(18):
141 - 149.

role of micronutrients [ J ].

—
W
[

i 51
FR T [T]. HhE 2l AR, 2017, 33 (18):
134 - 140.

[10] LI Q, YIN R, ZHANG Q R, et al.
analysis on the content of fatty acid compositions in

Eur

Chemometrics

different walnut ( Juglans regia 1. ) varieties [ J].
Food Res Technol, 2017, 243(12) ; 2235 —2242.
[11] RiR=E, XIBH, S, % AR mE
JBT JE iR 2 B X B AL TR B LRI A LT ). E
g, 2015, 40(3): 87 -90.

[12] CHUNG J, KIM Y S, LEE ], et al.

Compositional

analysis of walnut lipid extracts and properties as an anti —

cancer stem cell regulator via suppression of the self —

renewal capacity [ J ]. Food Sci Biotechnol, 2016, 25
(2): 623 -629.

[13] YANG R N, ZHANG L X, LI P W, et al. A review of

chemical composition and nutritional properties of minor

vegetable oils in China[ J]. Trends Food Sci Technol,
2018, 74. 26 - 32.

[14] xR, EIF7, £ANJ5, % ETER oS

SRS PR A [T ] B AR, 2019, 33(5) -

(9] Z=HE, Fuh, A%, % BEPFHREERSFHNE 927 - 935.
(E#EH 46 1) 451.

caleosin and oleosin [ J ].
Biochem, 2005, 43(8) . 770 - 776.

(7] Escfk, (EE EYMKEBERIEIZMRHERT].
BUC A R L 2005,21(2) ; 182 - 185.

[8] BXBEIE. KR ihiR = Y00 H 2 B S H X b R 7L
MBI [ D] VLI5 o8 TLR K5, 2017.

(9] BAHERS. 64 KA N o 72 vh PN JR M 25 1 6 A0 1 L
ML D]. VL5 T8 VLR K%,2017.

[10] PENG C C, TZEN J T C. Analysis of the three essential

steroleosin ,

Plant Physiol

constituents of oil bodies in developing sesame seeds[ J ].
Plant Cell Physi, 1998, 39(1) . 35 -42.
[11] YING Y, ZHAO L, KONG L, et al. Solubilization of
proteins in extracted oil bodies by SDS: a simple and
efficient protein sample preparation method for Tricine —
SDS - PAGE[J]. Food Chem, 2015, 181 179 - 185.
SCHAGGER H. Tricine — SDS — PAGE[ J]. Nat Protoc,
2006, 1(1); 6 -22.
CHEN Y M, CHEN Y J, ZHAO L P, et al. A two -
chain aspartic protease present in seeds with high affinity

for peanut oil bodies[ J]. Food Chem, 2018, 241, 443 —

[14] ZHAO L P, CHEN Y M, CHEN Y J, et al . Effects of pH
on protein components of extracted oil bodies from diverse
plant seeds and endogenous protease — induced oleosin
hydrolysis[ J]. Food Chem, 2016,200; 125 —133.
HSIAOE SL, LINLJ, LI F Y, et al. Gene families
encoding isoforms of two major sesame seed storage
proteins, 118 globulin and 2S albumin [ J]. J Agric Food
Chem, 2006, 54(25) : 9544 —9550.

FAUFE, TLEEM. CaCl, M pH [ X 7K B 5 4R BUR Bl
SRR FLSCR R [T]. Rl T4, 2018,
34(23) . 307 -314.

CHABRAND R M, GLATZ C E. Destabilization of the

[15]

[16

[

[17]
emulsion formed during the enzyme - assisted aqueous

extraction of oil from soybean flour[ J]. Enzyme Microb

Technol, 2009, 45(1) . 28 - 35.

[18] WU N N, HUANG X, YANG X Q, et al. In vitro
assessment of the bioaccessibility of fatty acids and
tocopherol from soybean oil body emulsions stabilized with
L — carrageenan [ J ]. J Agric Food Chem, 2012, 60(6):
1567 - 1575.



