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Stability and Rheological Properties of Chia Compound Sesame Paste
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Abstract: The low-fat stabilized compound sesame paste was prepared with pure sesame paste and chia seed extract as the
main raw materials, and with monoglyceride and sucrose ester as emulsifier. Taking centrifugal oil yield and hardness as
evaluation indicators, single factor experiments were conducted to study the effects of emulsifier addition, compound ratio
of monoglyceride and sucrose ester , stirring time, and stirring temperature on the stability of compound sesame paste. On
this basis, the response surface optimization and the research on the rheological properties of the product were conducted.
Results showed that, adding 5% chia seed extract could effectively reduce the crude fat content of pure sesame paste by
10.82%. The oil yield of the compound sesame paste could be reduced to 2.61%, much lower than that of pure sesame
paste, and the overall sensory experience could be upgraded, on the condition that the added amount of emulsifier was
1.6%, the compound ratio of monoglyceride to sucrose ester was 2.6: 1, the stirring temperature was 71 °C, and the stirring
time was 9.5 min. The chia compound sesame paste was a non-Newtonian pseudoplastic fluid, and the temperature had a
low effect on its viscosity. The stability of the compound sesame paste was better than that of the current sesame paste on
the market.
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Table 1 Factors level table of response surface experiment
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Table 2 Sensory evaluation standard of sesame paste
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Table 3 Basic composition of sesame paste
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B IR o

2.3.2 PAHRS REAHER R AL L XT AR E PR RE I R
&l 4 AT, PR ER RS RCR G T RERERR, XM N L
A 301 B, ZORREE RO TR EAIR, S 3.94%, iX A fE
S A&7 B SRR SRR A& B o6, ER a3k
A1 I F-RE Iz B i 1o A i AR 2K A, SR8 TS ARIRAS, 32
RS RERE M . MEAHBERY LL RN, SRt
i Fr e B 2 b, AN AW AR, #0543 3 BiEsh
PTHARSRAE, SO kRS TSR X
AR P e R S ) B S DR RIS, B ELAE M RRAIR, 2
PR ATt it = KA, (H B AR B FLL I Z i L
X B SR PR RS F VS R 2 N, 55 25 TR
HER SRR E BC LA 2:1~4: 1,

10 400
—— B
— B 1360
< 8
&
% ] 320 &
E 6 i
= | 280 &
-
" o4 F
4 1240
2 200

4 1 3 1 2 1 1 1 1 2
TR S TR AL L
K4 FUAGHRI S IC X525 2 R 8o R T 3SR SE 2 1) 520
Fig.4 Effects of emulsifier compound ratio on the centrifugal
oil yield and hardness of compound sesame paste

2.3.3 fPHEEEXIRREMERIEN &l 5 RIAIL B
PP T i, S E ZRREE O i e e 1, A
eSSV, BEPEREE S 50 °C I, S RCELRRIEAH
BiE-S9 ERE B A A T A B A N, L TR AR A
BFEAIG. MBEPEIREE S 70 °C B, ERCRLRIC 58 i
I BRI I 255 28544, RERSEHARI A0Sl (Rt iy &g
O RIS B AR, e B 2R 1Y A A AR K
SN, KRS 5 ZRRE AL T AR E Y BEIR
AR, AR EEAR, IR T s, 2 TRl Rz is )
H o NITE A FLAL IR ESAG BRI, S AR sl
RIS, AFERE R kB Rpd 23 T 3O s IR



. 242 - é’uﬁ&TWﬂ*ﬁ

2022 4 8 H

PR BT S5 51 AR 7, ST B 28T I 4544 Y,
B IR B . 38 Y 0 iR BRI R Y
IR, (ELR R I e W) S = A AR, AP il o AT
EFRHE PSR L FIEEE 60~80 C.

10+

9 —— BEOIITE 450

——

S 8 {400
ﬁ 7 {350 2
= 6 @(
3 |
Z s 300 =
w4 4250

3 1200

2

50 60 70 80 90
BEHHRIE (C)
P 5 BEPRIRRE N S5 2 JRR 0 H T SRR 2 45 )
Fig.5 Effects of stirring temperature on the centrifugal oil yield
and hardness of compound sesame paste

2.3.4 WEFEEFERIRRCE MR sEm E 6 nTLIE H,
BEE R A RERS, 22 BRGSO HH T R Sausl/ N -
WK, XTI RES= R AT alad i, LA s iiss
18, VEFIBERANH R, BER LS M ARTE R MIi P
(6] 10 min B, ZLALTI S350, T2 A4 M Eh e
RE, PR A, 23 R EGH or BE U BT A e R A IR,
O &TE ) PIZS S50 IR, SREE s -9,
THSRAHR G . 25 BRI O R B BT 1 B TR A B i 22
Sl s ika S, O 2 IR BT YRR AL i AR 2 R T
PRSE 1), BEE TR Al a5, 32 2IVE TR T 25
e PR 25440, Y55 43T (0] A AH B AR FH P, SRBIAE A4
7P = LDE AN 1 LD E- e I N SN PN B g vi e = = e 2 o N 121
5~15 min LA IE

10 9350
9 —— B R
N —— R 1300

s 8 250
< _
¥ 200 20
= 6 / il
= 150 =2
]
- {100

3 * 150

2 : —0

é lb 1.5 Zb 25 30
PEFERS ] (min)
P 6 SERIm AL S5 2 IR 1 i SR JRE ) 52
Fig.6 Effects of mixing time on the centrifugal oil yield and
hardness of compound sesame paste

2.4 RESHFAL

2.4.1 MM TAEEHR  FERADR R SR LE R _ LA T
RETAEAL, RIS LE L UL 4.

2.4.2 [P 5 2E M550 XT3 4 B T —
RZETTRIERLE, 7520 2 RE 250 T R T E X L
B (A) . ZRCH(B) | PR (C) | BiPkast
(6] (D) B R I [ RN R

K4 N RHARES R

Table 4 The design and result of response surface experiment

SRS A B C D Y: B0 IR (%)
1 1 0 0 -1 2.82
2 -1 1 0 0 5.81
3 0 0 1 -1 5.02
4 0 0 -1 1 5.38
5 1 0 0 1 2.95
6 0 0 -1 -1 5.26
7 1 0 -1 0 3.29
8 0 1 1 0 5.10
9 0 -1 0 1 4.74
10 0 -1 0 -1 4.56
11 0 1 0 -1 4.72
12 1 -1 0 0 2.81
13 0 0 1 1 5.12
14 1 0 1 0 3.06
15 0 1 0 1 4.99
16 -1 0 1 0 6.01
17 0 1 -1 0 5.02
18 0 0 0 0 427
19 -1 0 0 1 5.94
20 0 0 0 0 430
21 0 0 0 0 4.15
22 -1 -1 0 0 5.74
23 0 0 0 0 423
24 0 -1 1 0 4.61
25 -1 0 0 -1 5.85
26 1 1 0 0 2.99
27 -1 0 -1 0 6.18
28 0 0 0 0 4.19
29 0 -1 -1 0 495

Y=4.23—1.47A+0.10B—0.097C+0.074D+0.027AB—
0.015AC+1x102AD+0.10BC+0.022BD—5%10>CD—
0.14A%+0.19B*+0.56C>+0.35D>

X A e 1 YT (RS AR AL A Ty 28087, ST
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M 5 AT LI H, BB P {H<0.0001, DAL R4
W3, IR P=0.2014>0.05, T 322 5, RS
TE DA 354 UEE R*=0.9965, FHHIZ AR
99.65% HVRMIIRT AL . R, =0.9930 5 R®
0.9818 & HIl—2, WRF XN A FE, b {H
FAE 5 2B C.V.=1.86%, LEHHIZ S 86 19 a2 P .
ST R 2 EAKSEZEF WAL AL BL C. D,
A?, B*. C?, D* TN i 25 (P<0.01), BC X455%
SN 35 (P<0.05 ), 25 PR 22X B0 TR I SE R R T
SR EARFNGS I (A) > BE e (B> PR RE (C) >4
FrEEFEI(D) o
2.4.3 W EST AR RGNS AR i 2R
B, AR an N E TR . B 7 BT, LRI
BC LS4l B i A m £k AR IR, Ui BH P 328 6.
VEFIXT S A 2R B0 R TSRS I AR R
2.4.4 ALSERIZEAE I AR gk SR A T
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Table 5 The results of variance analysis for the regression
model of response surface

FEKE PR ARE S B Fli  poF  WEM
TR 29.20 14 2.09 28331 <0.0001  **
A 25.84 1 2584 3510.72 <0.0001  **
B 0.12 1 0.12 16.85  0.0011 o
c 0.11 1 0.11 1523 0.0016  **
D 0.066 1 0.066 897  0.0097  **
AB  3.025x10° 1 3.025x10° 041 05318 -
AC 9.00x10™* 1 9.00x10™* 012 0.7318 -
AD 4.00x107* 1 4.00x10*  0.054 0.8191 -
BC 0.044 1 0.044 599  0.0282
BD  2.025x10° 1 2.025x10° 028  0.6081 -
CD 1.00x10™* 1 1.00x10*  0.014  0.9089 -
A’ 0.12 1 0.12 1672 0.0011 o
B? 0.22 1 0.22 3049  <0.0001  **
c? 2.01 1 2.01 27241 <0.0001  **
D’ 0.79 1 0.79 107.79 <0.0001  **
2= 0.10 14 7.361x10°

AU 0.089 10 8.857x10° 245  0.2014 -
4R 0.014 4 3.620x10°

M2 29.30 28

e H R 22 TR (P<0.01), *FR 2257 8 3% (P<0.05), -FRERA
E(P>0.05)

= 3 ] / = ) ; \;JV\
: 2.0:1
6500 30

00 = nc- .
109 80 00\0’6 :3i5' 1?5‘ %@‘s
I (o() V-

/
/
/
\L\’
/

7 SSHEAR BRI e AT H 26 P

Fig.7 Response surface plots for the interactions
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Fig.9 Effect of temperature on viscosity of sesame paste
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