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Optimisation of the enzymatic preparation of sesame protein
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Abstract ; To increase the purity of sesame protein, the extraction process of sesame protein from defatted
sesame meal using ultrasound — assisted alkaline extraction coupled with enzyme hydrolysis with alkaline
cellulase and alkaline pectinase was investigated. The purity of sesame protein was used as an index, and
the extraction process conditions of sesame protein were optimized by single factor experiment. The results
showed that the optimal process conditions for the sesame protein extraction were as follows:
homogenization time 15 min, alkaline extraction time 1.0 h, enzyme dosage 0. 1% , ultrasonic power
density 0.5 W/cm’ for enzyme treatment, enzyme hydrolysis time 2.0 h. Under the optimal conditions,
the extraction rate of sesame protein reached 74. 8% , and the purity was 89. 8% , which increased by
14.2 percentage points than the purity of sesame protein (75.6% ) extracted by ultrasound — assisted
alkaline extraction. In conclusion, high purity sesame protein can be obtained by the method of

ultrasound — assisted alkaline extraction coupled with enzymatic method.
Key words :sesame ; sesame protein; alkaline extraction; enzymatic method ; alkaline cellulase ; alkaline

pectinase

W HHA 2023 - 08 - 16 ;{& [ HHA:2023 - 10 - 17
EeUB:EXmyREERERE(EHmEE5%4)
FERCWE 9 4 (SYYKF202306 ) ; i B3 3 42 AN A4 628 T
23 H ( YESS20200380)

PEZ B I B EHE (1998 ), o, A1 WF 58 AR, WF 58 07 1) O B
B g MY H (E-mail ) 1051913981@ qq. com,,
BEEE.FH  J1,1# 1+ (E-mail) zhouli910228@ 163. com,

2 K ( Sesamum indicum ) -2 B — Ff 8 2 [ 1
BHED, JE = FAE N, 7E DU MG A TR E, T2
6] BT K VL o R U L B R L A 0 4
it o 2019 AEEREZHRE N 626,44 T7 LA 4H
LSRR ) , T 2 R i 46.7 T L =
IR NG (44% ~58% ) EFAIR (18% ~25% ) Fl



2023 4 5 48 %5 5 12 1) el

iR 55

KA E Y (13% ~20% ) , e Hhid & A R ) 5
B - A N R AARE RS A YIS

ol Ak e A4 Bk 11 S 35 1 30T kAT
A P R TR T R N SR B R AR
HBCEA V2 B i TR IR Fre B FiEe
TG AT ARATE % BRI L ROk R 558 08 S ) 5 e, 5
TFRMEAEIET . 2R E &R, &
FITF R MR Lo HAT, B0 R TR A2 R R
PR R R 7, W0 Achouri™ (Sa™! Taha'' |
R 6 R A TR UL A T 2 RE
SR, SR FH U P B TR 70 125 4 BB Py 22 R 2, 1 2
i, P SR A A T I A B B R Tk
AR T Bl ) B R 0V R 2 PR R 1 Al AR
15.2 For o 2P EE B 544K |
AEYERESS & TR R S A AW, R B U B 4l
JEUT S VRN T 24 R A SR I K e 2T 4 2K
R BRI S E A A6, B BT DR & 2K
e S LOEL Vi

AR SCUL NG 2 JFRORT N JEORE , 38 2o B R T vk
S G A 2R 1, DL 2R AR A 4
P, 38 0 5 PR 2R S I % 2 RR AR 1 o A AR AT T
Dotk , A O J5 22 2 0K AR 1 RH OC 77 i 19 T & #2243t
Frd
1 #EE57F=X
1.1

I 1R 2 RO, AR S5 = 8 FH AR R0 1 2 R AR
T AR 1 T A 3] 1Y 2 R i R IR S A
a5 XK, E R PR ERR AR ESEEE L Sk
ST TR IER ' AR EN Bl =R AR | U
T FRIK 2 B IR — U X Dy o M, ) 24 4R AT Ak ik
A R v 3 Bk 2T 4 2R T o SR it , ol T Y I
T A BR W

XHF - D & 3 r ids , 7 B8 2 AR YRy
A BRZA ] 3 JY92 — TIN i 7 I8 4 M sl A3, % 17 KA
LT AT IR B TDSZ B0 AL, W Lk At
FALASA PR 7] AB204 — E i 10 M KF- . pH 3T,
Switzerland /2] ; FD - 20 H25 T45 101 =1 - S 3
TR A, b R S A R A A BT A T
FD -8 B35V VR THRAIL, b o 1 e e S g AW e A PR
75 ) ; SK3300HP 8 75 I8 i vk e , b AR A A5 AL AR
AR SFY = 6 Ptk 430 5 A, TR e
TR BR 2> w5 SH220N/SH220F A7 55 1 fiff X |
K9840 FJI [T 75 1 A i iR SOX406 i 1 i 5 X,
Urm i Re A B A IR A W

1.2 E£F%
1L.2.1 ZRREEMH S

BEE G 2 FEH 5K A 1240 19 Fe R 4, LA
10 000 r/min %4 5] Ab#E— g By 1], FHE 2 50 °C
B NaOH )8 5 pH % 10. 5, [A] B #E 4788 75 )k
Ab B CRE 7S AR 2R 20 kHz R DR % N 1.0
W/em®) $2 BU— 52 B 8] (B 5 B R) ) )5, 76 4 500
r/min #0438 15 min, 7 B ER A pH £ 10, iIIA
TEHE Y PR 4T 4 R B A RCTE SRR (R R
2:1) A A (S RISy 20 kHz, i A 256
HIERE ) BEfR— 2 I E S, T 90 °C KR 15 min, 7
LR AT pH T E 4.0, 5% 8 (2 HE RS
YUIEJE , LA 10 000 r/min 5.0 20 min, K UT3E Kk
FA R TG IRIS ZRRE A .
1.2.2 JEARFRALAE AR A

KA E , ] SFY — 6 PR /K 43 I {X AR
135 °C Rl 22 5 LA 1 B a9 il 2 , 2 18 GB 5009. 5—
20164 & it A E AR ME B S AR BT E ) 5 L
R I , Z 88 GB 5009. 6—2016{ £ i % 42 [E 5K
FruE £ i s 5 I g ) 5 K43 B9 g, 2 IR GB
5009. 4—2016 F& i &4 E Kb e £ 5 R 53 i
FED o
1.2.3  $3E55Hr

Fir A Sem A 3 K, 45 R LA M« An i
257 FIR o ffiH Excel 2019 R4 S IR 58 #1790
SR If 25 B2, ] SPSS17. 0 Ge it 43 A 4
AT IEZ 25 5 B R .
2 #£R5i18
2.1 LR ZRAA 69 LR AR

IR 2 JFRAF 8 ZE BSR4 DL 3 1 o

Fx1 HBEEZRHBEBE S

EiELn R/ %
Ko 5.13
MEAF(Nx5.45) 40.99
HHAE 7 0.95
Koy 10.08

pie 1 AT, JBE G 2 ROk B 4 1A T ML P
ol 40.99% HLIG I 7 A, AU 0. 95% , JK
Oy )9 10.08% o Rzt HOE 2 R PR
FUR S0 42.21% |, S5ABFE4S R 210
2.2 ETREGHEILMGER L ERKkA
2.2.1  AMEAL PR )X R R 14 R

TERRFESE] 1.0 h AR 0. 1% b3 s 1)
HAENE 1.0 W/em® RN 1.0 h BIZ0F T, B85
SERL BRI )X 2 SRR A Al S, S5 AN E] 1 R,



56 CHINA OILS AND FATS

2023 Vol. 48 No. 12

88.51
88.0}
87.5}

S 87.0f

= 86.5}

& 86.0F
85.5}
85.0}
84.5

0 5 10 15 20 25 30
S4B ) /min
Bl 1 534 IR B X 2 FE B 4 E R

1 AT, Bl S S A FER (R A ZE I, 2 R R
40 SR SE T S BRI, 7E 15 min B 22 RR 2R 1 26
P, h 88.3% o SJHACFERT (]I 15 min J52
JREE (40 RE TRE, AT e IR o 2 RRORASURL 5 K i it
JE R fb 2 52 £ 1 o K-S AR R, S BUE B B Al
TR XUBTAEN B R B, X B Y 4 Fh R
TR S5 R 32 B T, B e SR U R R
FLIE A, S P B R, L, MRS
FIR 26, 3 10T 5 7K 3 il i R AN BT 4 o
2.2.2 B B IRDG 25 RR AR [ 40 f) 5 T

TESJHAL TR [A] 10 min (B4 0. 1% | BAL 3
MR 1.0 Wem® (EEFISA] 1.0 h 1 504
T, B EEHR I (B 2 JRR AR 1 4 B s, 25 SR AN &
2 ffimo

0 0.5 1.0 1.5 2.0 2.5 3.0
B 5 8] /h

B2 @WiAREXNZRESSENRm

H Pl 2 ], B B e Ta) A S 1, 2 R 9 40
JE RS R e AR, 7 1.0 h I E I, 0 88. 1% ¢
P AL B A PR 2 AR RO, AT LS S RRRA B 1 |
FUAL I EEE — FR BRI, P 1] £ 8 75 i Ak
(2 SRR L3t 23 B, A ) T i S0 2T 4 2% 0 A
Bl PSR O 1 P, AT A M) B s 2 R T 4
71734 S TR] Fé) P ki ] e 5 502 R R 19 2 1 o
PR, TR T2 R IR i
2.2.3 Ak R PR ) A X 2 RR R AL Y
LAl

FESTHEAL BRI ] 10 min G875 FE] 1.0 h A
0. 1% JHEEE 1.0 h 2 0F T, B4 g Ak Bl E
L AR N 2R AR 40 R, AR AN 1A 3
7R o

) 0.5 1.0 1.5 2.0 2.5
@@ﬁfﬁﬁﬁ?ﬂ*%%%‘fﬁ/(wmmz)

3 BAEBEINETENERERAENZIT

F L 3 W1 il it A B 7 TR R
ZRRE A ST R R AR, 72 0.5 W/ em” iF 2 jR
A R, h 88.5% , XSS HF TR,
FE I AIEINAT B T SR 3 3 B4R I, (ELRE S
AR BRI I, 8 T 38 3 B BN T R 2 fi AR
Sy BUETE S E E BAS R A R fEAHT
FUH R DA R v, PR BE R PO 2 5 B0
AT 24 2R RN SR il 2 17 o 21 4 3R AR TG
VAW B, AT 202 R 1 A 26 BE R
2.2.4 [t Ao [R)0 2 RR AR 1 20 RS 1Y) 5

TESJIRAL BRI ] 10 min B IF(A] 1.0 h g
0. 1% (B P 75 O 1.0 W em® i 5514
N, 5SS I (F) 0 2 R A 4 R, 25 R AN
4 JIr7R o

8851
88.01
8751
s 87.0r
i 86.51
2 86.0f
8551
85.01
8451
84.0

10 15 20 25 30 35
i i 15 ) /h
E4 EEEREMNEZERES4AENZI

iy 4 AR o T e o ) ) 2B K, 2 BB 11 4
B AR S SN 5 BRI a3, 7E 2.0 h B 2R
1Al L 88. 3% o T AN AR I 18] f) 48 KA Bl
T2 R 1140 1R N R A g 2T 4 2% it A e
R il ) e R e 2T A 2 0 SR, S R R K
Ao K ) AR i ] S S A 110 2T A R SR e i/ e B
TEBEFER 0 T 5 2 RE 8 (L85 A, T2 0 36
)20 B AT
2.2.5 i RRAR 1 40 RE AR

FEAHK AL BRI 6] 10 min A RS E] 1.0 h Ak
A R B 1.0 Wem® (BT 1.0 h (4%
PET 55T FH o2 R AR (20 RE s , 45 SR
5 FiR o

HH & S RTHN, Bl i S 3, 22 ke 2l

0 05



2023 4 5 48 %5 5 12 1) el

iR 57

SRR SE RN Bl TR Bl 00 AL Al ks B A i R
0. 1% I, 2R F A0 B, 1y 87.5% o 3 &N
it T 30— E R RE I 20K 27 4E 3 FIR I 52 4K
fige , DR o R A AN P WA, JGiA R R
FBE o B0 BT B A RO
88.0
87.51

87.0
86.5

8451
84.0
8351

83.0070:005 0.07 0.05 0.10 0.15 020 0.25
Tt & /%

EEREXMZHREBMAERNTIT

25 b S B B A B £ 4 R T A
i P R P T A T £ 22 R B L 8 A S
ALFREF ] 15 min FEEETE] 1.0 h i 0. 1% ([
AbPARFE D E 0.5 W/ em® AR IR] 2.0 h, 1
PEACPE T SE AT 30 R S0 50, 159 21 2 R (2 BUR
74.8% ,A4JEH 89. 8% , 5 A KA W 1k HE Y 2 R
BHAE(75.6% ) MIHLER S T 14.2 .
3 & it
AR SR FH 8 7 10 A B AR R 5 S A 2R
HE I B R 2R S0 A A 2 2 RR AR 1 A Y g
P25 458 20 3% Ab BREH ] 15 min, B 75 5[]
1.0 h, i 0. 1% ,FEAbBRHE A B 0.5 Wem®,
fitgf Rt a] 2.0 he ZEARALAI T2 5500 F 2 M E A 4R
HUR A T4.8% 4N 89. 8% , 5ARFA BFLALL,
SRR AR T 142 FAN A, BRI, A
B R AR A B ] DARAR S 2 2 R
S 30k
(1] ssest A R, XUMEHRE , 45, op [ 327 I 2 FR A 7 0T
IKESZS A3 AR AE [T ], 1L 2R 4l B 2, 2023, 55 (1)
134 —143.
(2] FFRBL. VTPE 2 R H Iy Bl 5T 10 i £ 22 B 1 0 HT R 0
FRBRIEE] D 1. WL R KT k2%, 2022.
(3] JRFYF. WG FOK SIS RRMF I AL B Bk %2
JBRER FROBFFEL DL /R I /R Tl K2 ,2016.
(4] Th&fe. ZRRMY S BEERIUS FALRE RS [ D], X8
JH TR Tl k2, 2015,

(5] S SRR ZAHREL A4k & B E AL IS P BT
[D]. B B FAO K2, 2012,

[6] POJICM, MISAN A, TIWARI B. Eco - innovative

&5

technologies for extraction of proteins for human
consumption from renewable protein sources of plant origin
[J]. Trends Food Sci Tech, 2018, 75. 93 — 104.

[7] WEN C, ZHANG J, YAO H, et al. Advances in renewable
plant — derived protein source:the structure, physicochemical
properties affected by ultrasonication [ J ]. Ultrason

Sonochem, 2019, 53. 83 —98.

[8] ACHOURI A, BOYE J 1. Thermal processing, salt and

[

high pressure treatment effects on molecular structure and
antigenicity of sesame protein isolate[ J]. Food Res Int,
2013, 53(1) . 240 -251.

[9] SA A G A, PACHECO M T B, MORENO Y M F, et al.
Cold - pressed sesame seed meal as a protein source: effect
of processing on the protein digestibility, amino acid
profile, and functional properties[ J/OL]. J Food Compos
Anal, 2022, 111 104634[2023 - 08 - 16]. https://doi.
org/10. 1016/]. jfca. 2022. 104634.

[10] TAHA F S, FAHMY M, SADEK M A. Low — phytate
protein concentrate and isolate from sesame seed[J]. J
Agric Food Chem, 1987, 35(3) . 289 —292.

[11] B, MRk, B, 4. WA AL B 2 MO
BRI 1], PEmE, 2018, 43(6): 19 —22.

[12] Bk, v, R e 0, 2. Bl P I el D o 95 2 PR 2 1 1Y
WFELT]. PR, 2014, 39(5) :23 -26.

[13] mdinds, P48, MoCin, 55 Wlm A ZRRUH e S
FEABRWZAMAPTET], FRAR, 2017, 46
(7):129 - 136.

[14] Reipss, EWW, &, & ZRMEAIRARTZ
AL KA o3 Hr[T]. PR, 2020, 39(7) @ 202 -
207.

[15] akF5580, skiriby, EA, & KEHRCPEO R
PEBLT]. il BSR4 (A SRBLARR) | 2021, 47
(1):72-75.

[16] XUFT, AR, wi<aie, 5. PUm TG E 4 ff g2
HHUSSS R [T]. ARk, 2017, 38(23):
51 -58.

[17] RAF, sKEiZYy, BRAE A B O 3 e O st
MBI LT ], i LR, 2015,31(4) : 256 -
259.

(18] A%, E/RBY, skyb Vb, SORFRI P 5 1 00 A 5 D
PE L AR AN [ ) ] P E AR b 24, 2015, 30
(10) : 32 -36.

[19] 2220, sk, XUHE, SF. WA R i 0 fe i R BT 20
KT LT a5t Ak, 2023, 44(2).
66 -72.





