BS54 202442 H 45398 414
-22- JOURNAL OF LIGHT INDUSTRY  Vol. 39 No. 1 Feb. 2024

MR Hn, PN, 25T, 46 Tl TRAR BN R R FLRE PR [ ) ] . 8 244, 2024,39( 1) 1 22-29.
CHEN C Y,SUN H H,LI S, et al. Effect of microwave pretreatment on stability of black sesame milk[ J]. Journal
of Light Industry,2024,39(1) :22-29. DOI;10. 12187/2024. 01. 003

ol LA B PR 2 DR LA o P 9 55 i

A IMF B FA, SR, ok B! BRI

1o b R RCER 2 e, b 3R 4300705
HAMBIVAY SR EAYTRER, W A M 450001

BE. CVEZRAMRIN T IRA T R TR LR (0~ 12 min) 372 2 Ry HAFAE Ao A4 SLAE 2 09 %
w, AER AR AOL TR AF SR ARG, ST R W R K P OR AL I 12 min B, AP
BE AR MO TR I R E KT R E e A S R FbME Ao 52 (P<0. 05) , 3 P AROEFAL 2 9 min
B, 3K B RO A HOR TR AT ey K B E R FHEZEMN 121 pm ¥ E 1.52 pm(P<
0.05) ,Zeta— 8 AL A =26.90 mV Ak £ -31.91 mV(P<0.05) , F4E K 5 4 2244 2P 449 B R 4% IF , v ook TR 4L
P2 9 min B3R AE , R IL A Turbiscan #4 2 M35 2 (TSI W & 459 2 AR, VAR #5F (ABS) W LR F=
TR GG B R AL BOR TR 22 4% B2 R IL# SR R 09 B AT A B3R R SD MR 5SRO R K, B S 4
FEPE 3G A BOK FRALFE 9 min B R A R MORTRA 224 R E RIL P IR A K B AR I e | 3£ LA
PR EAMRE SR BEMR Y BT RAESLNARZPIRA TN, Bk, & 70 KL TRA 225845 5
EZ LRI AR BT LE RGO ER G,

KRR Ok TRALEE , B R A AT SLRIK R T

hE 4y &S . TS222°. 1 XHkERIZES A X EH/S.2096-1553(2024)01-0022-08

0 7= K HARE TR TSR A, BEMKER T E
o TRERAE P B, i A Z R R T T, 2

2K ( Sesamum. indicum L. ) J&F EAL G 691 B R R 2RI AR 2RI e B 5% | TR

VEIZ — A MRt 257 MR, BT R 2R BRI ,

FE T3 BN R AL VTP Tt e A b B T FRAE R 2 RR S TORF I T SRR T,

2y E 2 MR 12,472 54 XMESEE SRR B A W0 T 1 AR k4 0

AR B Y 3747 0 MRIESNRR R BRI, 2 PR RR R AR D S A B AR

JFRAT 20 0 2R R R A 2 . 2 A, o, b B I AR — A A5 I AL B R ZVR

Fofrt v B e Kt B o LA 2 R R 2R AR 2R S B EE B S R TR

g B, B2 AR I i AR (S R AR T A zﬁﬁﬂ@ﬁ%%?ﬁé,iﬁ%lﬁtﬂ%ﬂmE’M%Iﬁ,ﬁﬁ”'o

s B #:2023-07-24 ;8 [B] H #5:2023-10-04; Hi kit B #1:2024-02-15

EEWH . 7T d 4 A LR B (232102110139)

EER N HAH(1980—) , X, A AHITFTA, ALEDHBRLFZEHT, EZ2HARITOALTREARL X4, E-mail,

10685116@ qq. com

WIEEE. H82(1986—) , %, TH A BRI EFTA,FMNB I LR PaHE L 2 2HMEFT @A BELELEER, E-mail,

yuxiao@ zzuli. edu. cn




WA, 5 B T 32 2 R 2 IR AL R B R v

« 23 .

Y. Huang %[8] T & B, 588 R Ak 1A BE A
Lt i T Ak B A d5 A PR B Hb AR 0 22 RR P 2R R
F AL Z R B , & T2 RRAR OC 7 i i BT R AR T 1
H. S. El-Beltagi 25" #F 53 & B, 50010 HL K 25 44
b BT 2R L, 8 i T A B S 04 22 RR T R 8
FVHETR 7 et ey, UL IS MR . H AT, R 2R
ZH0N TR 2 R R 2 Ry R R R
JRALFA A5 AF AR 7™ i, 5 4 PR 2 RR ] 2 U HF 3L
W A R HE IR 2 AR T R A i i, 9
i gE 4B A & 21, Z. Ahmadlan-Kouchaksaraei
AUV R SE B, SR A BRZE AR LU, B 2 LA U
W Tk 2 145 C, R ZRFL IS BORLE R
7 PE S U AR (RS T R U B R AR
SR, H AT P A DG Tk inl 1Ak 2 % 22 Rk FL RS
PERAE W FEATY e A 6 2, T 2 0 50 2R AR A L A
I Z R FEX & R B R T AR E
FRUE B 42 2 43 2 R LA 8 P I BB IR
BTl AU L) R RO R G IRFE
D FIUAL ST (] Xof 2 SRR M AR AE R 4 LA E P 1Y
SRR, F ST 2K 2L 1 T AR AT o TR BOW 45 )
A DI O PR 2 SRR B R A v I R S it 2

1 bR

1.1 EFE#H

HERZRR, BIRIT A KRR AR A BRAF
1.2 FENFEEEE

P70D20TL-D4 AUG I, I A% 22 A o A
I L A s A R 7] 5 Scientz— 10 N BLZ8 ¥ % T
BEBL, TR 2 W B B 45 BR 23 7] Turbiscan
T 22 G B X . Rheolaser Master 1/ 2% 8 7 25
S, ¥ [E Formulaction 23 ) ; Zetasizer Nano—Z7S90 7
Mot kL BE X, ¥ [ Malvern Panalytical 2%
Discovery Bfigf% i A8, 3 [ TA UL A% 7 ; Regu-
lus 8100 %I/ /3 FHR 7 K G A L 7 W EE , H A
H 5723 7] ; Quorum PP3010 T HY ¥4 5 44 i 4 B | 3
Quorum A 7 ; TMS-PRO 1 ¥y 11 43 Hr A%, ¢
FTC AW,
1.3 XWHE

1.3.1 EERMIEFAE I3 g BERE, N

AT g EEFKERZRPEBAKSTERZ
12%~15% , 8T 4 C &AM TP 12 hi KK 20 ¢
M RRT 80 mm B IR ML 5145, B F 560 W 1)
T 43 B4 HE 0 min .6 min 9 min I 12 min
i, it MV =0 min, MV =6 min, MV =9 min
MV=12 min BEAE S PR I B2, 55 .

1.3.2 BEZRESUE KA BB
WAL BRET T 2RI SMIIEZS  7E 1. 25 R580F i 1
2 K s B R SR R o PR R A A
HL T S S B LS B 2 AR 1) AR B SOOI 25, LA
TRy F PR 2R S RS [ T R A e b T
ELAS PR N #EA T R T4 (10 mA, 60 s) , 73 I 7E
L 3 KV K 35 7% 1 500 155 4510 F D s B 2 R
T L AR

1.3.3 EZRRYMESFENE 10 kB2,
B T A SR Sk T e X, A Bh W
BEASC 5 P 22 R B W PR R AE . SR 4 B 43 BT
(TPA) B, 2 FH R A RISk 3l 2 WK R4 v a2
IRHEATRE B S R A T B I, Rt
FAF R AR T 0.5 NJBAE 30% , 4R THIE 10 s,
HE A 60 mm/min'' |

1.3.4 BERAHE 2% X P.Qin F )
B, IEREAEAE I, He finl T AL 3 AT S 1) B2 RR 433l
BT 500 mL BERRTR A% m (BREM o) V(EET
K/mL)=1:8#H 7RG, BT 4 CHRAETRMESh
Jo , FEEA R (B EEL T 38 000 1/min S51F
T EIYIAEL 2 min, JEEF 2 UK, £ 200 H JE e g A it
UEJE AT AL, A H

1.3.5 BERILFEHRAZM Zeta- BALME B4
21 22 PR A 25 B K R R 100 5, TR A1 43 HE
J& BT mL FRRERE TR A RO R R
AXHE 25 °C A0 IO GRUR 200 5 P-4k I He,
VKOCBUIHE I E Zeta— A7, Forfr ) B2 RELA TS
Ry 1474 KT 1.3300

1.3.6 BEZHRILMBREEME WG mLL
HJG AR 2R TR SO b, P AR S T 2 SO
AP, s A e e e e R BRE R
18 mL; FHEAF 1 /25 s; FAHlETE 1800 s 5 I 5E
FE 4 °C, i HUE (ABS) HZthR B2 LAY ok



.04 .

B850 202442 H 45395 4511

FRAT g, MR 3 21 A0 8 TG D' 5 B 1 Sy v B 11 b
BOTH Turbiscan R 8 HEFEEL(TSI) o BLA, 5Lk
AL F AT 1 2 RRFLE T 10 mL Fe @R, 4300
WSk 4 C R F MBI,
1.3.7 BERIAMTHEMNE 2% X P.Qin
SEUSTI T P R SO A B 2 RR L 1 T AR
PR GS FR 6 EAR 40 mm (P47 L ke
ZEMM BRI E N | mm, 7E0.1~10 s~ AYBTYIE G
FEl PR P 25 R LI R, 7E 0. 1~ 10 Hz y [l
PN B R LA RE AR It ( G ) FIAURERE I (G7) .
TR FH 27 e A2 (S 7 e & PR R AR e 0 4
0 EAESE 20 mL; HAE 1 /10 min; 354
B8] 4 hy M E IR 25 C
1.3.8 BEZHRIMUSEHRIE 2% X P.Qin
ST T R A VR A i R 0 R 4 R 3 S
FA9 L 0 B L PR 2 R L A O A5, B
2.0 L BZRRFL T WA DR R, 1 AR VR 4 15
=PI E  7E -80 °C 1.3x107* Pa &1 F I1H4E
8 min; £ 5 mA K ¥4 90 s 5, F 3 kV R
E BRI R AR A TS
1.4 HIESZITSR

SRV CP R bR iE2 ) £oR (n=3), T

—r

a) MV—0 min

b) MV—-6 min
A1 ok TR FE 3T 2 2 BRI &5 69 % v

Effect of microwave treatment on the appearance of black sesame seed

Fig. 1

a) MV-0 min

b) MV—6 min

SPSS 21. 0 A AT H 11244387, R Tukey A5 55 X
Bm R AT e, KR E R P<0.05, R H
Origin 2021 WAVER,

2 RS0

2.1 fiEFAEEE RSN

TR A B X B 2 RN I A5 B S M n ] 1 i
7o FHIEL T AT, Bl Gl 760 Ak B 1) O AEE 4 | SR
R T JEE TR T8 /I T T R 3 U B A e, e
DA TRADBE 9 ~ 12 min Bk B L, 33 38 WML 4
PAb PR 2515 T2 2 BROKRU K . (ool 7 b B 0o B 2
SRR AR S SO0 235 4 B R e A P 2 B, p R 2 AT
I, A 28 TRl T A TR 1) B 2 B HL A ol e o T 6 1
Bt 5 TRl TUAE B ] (4 2 (K | &M R 3% 17T 7472
AR R 3 R A SR K 2% T 40 455 4
PR, YT AL BRI R 12 min 05, 2B RRAIRp B
B AL, 2 e I T B JRRAT B 7 v
WIRELEN T ARMBG ™ X TRER T APRLZK 5
PR , 7B AT -2 AR K A DRk <Ak S S5
PR TR | T RERE S R 2 A
2.2 LB TALIE ST B E RS E RO R

WIPEREAE T Sy 282 R A (A0 2R L 2R DE

=

¢) MV-9 min

I

d) MV-12 min

R e
d) MV-12 min

$ ek
Bt

¢) MV-9 min

B2 Bk TR 2R 3 B 2R SRR AL 25 A 6 % e

Fig.2  Effect of microwave pretreatment on the microstructure of seed coat for black sesame seed
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Fig. 4 Effect of microwave pretreatment on the rheological properties of black sesame milk
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Effect of microwave pretreatment on stability of black sesame milk

CHEN Chunyan',SUN Haohe”, LI Sheng®, YU Xiao”, LI Bingxin', QIAN Caihong',TUO Nini'
1. Hubei Vocational College of Bio-Technology , Wuhan 430070, China
2. College of Food and Bioengineering ,Zhengzhou University of Light Industry ,Zhengzhou 450001, China

Abstract: The effects of microwave pretreatment time (O~ 12 min) on the physical properties of black sesame seed
and whole seed milk stability were investigated. The results showed that microwave pretreatment induced the
volume expansion of black sesame seed, and uneven outer seed coat, which was further ruptured when the
microwave pretreatment further reached 12 min. The hardness, elasticity, adhesion and resilience values of black
sesame seed were significantly reduced upon microwave pretreatment ( P<0.05) , achieving the minimum values
when the microwave pretreatment extended for 9 min. With the gradual prolongation of microwave pretreatment
time, the average particle size of black sesame milk increased from 1. 21 pwm to 1. 52 pm (P<0.05), and the zeta
potential values decreased from —26.90 mV to —=31.91 mV (P<0.05), accompanied by the obvious improvement
of physical stability. In particular the black sesame milk exhibited an optimal physical stability when microwave
pretreatment increased for 9 min as manifested by the obvious decrease in the curve slope of the Turbiscan Stability
Index (TSI) values, and a slight change in the bottom and top of the ABS curves. Microwave pretreatment,
particularly for 9 min, enhanced the elasticity behavior and weakened the fluidity of black sesame seed milk in the
static system, decreased the apparent viscosity, and increased the viscoelasticity in dynamic system. Microwave
pretreatment caused an obvious increase in the particle size of emulsion droplets, and adecrease in the lamellar
porous storage proteins in bulk aqueous phase of black sesame seed milk, suggesting the preferential participation in
the reproduction of emulsion droplets. Therefore, suitable microwave pretreatment could remodel the physical proper-
ties of black sesame seed and physical stability of whole seed milk, thereby broadening their application scenarios.
Key words: microwave pretreatment; black sesame seed; physical property; physical stability; milk system

remodeling

[ FTAES 45 A BedE |



