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Abstract: In order to determine the optimal conditions for the preparation of jackfruit starch-coconut oil complexes by
Rapid Visco Analyzer (RVA), the influence of addition of coconut oil, complexation time and complexation temperature
on the complexation index of jackfruit starch-coconut oil complexes was studied. The Box-Benhnken response surface
method was used to optimize the process conditions for the preparation of jackfruit starch-coconut oil complexes. The
optimal preparation parameters of the jackfruit starch-coconut oil complexes were 4% of the addition of coconut oil,
2.40 min of complexation time, 90.70 ‘C of complexation temperature, respectively. Under the optimal condition, the
experimental value of complex index was 24.33%, which was in good agreement with the value predicted by the model
(24.64%). The gelatinization temperature, peak viscosity, and though viscosity of jackfruit starch-coconut oil complexes
were higher than those of the raw starch, while the final viscosity and setback value were lower than those of the raw
starch. This indicated the thermal stability of the complex was improved. The swelling ability of the starch was re-
stricted when the jackfruit starch-coconut oil complexes was formed, resulting in the lower swelling power and a lower
solubility than those of the raw starch.
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Tab. 1 Response surface test factor level table
X % Factor HKF Level
-1 0 1
A B/ % 3 4 5
B I [] /min 1.0 2.5 4.0
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Fig. 1 Effect of coconut oil addition on
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) [F % Factor R T
No. iNHnE A BB L C Complexa-
Addition Time Temperature tion index/%
! 0 1 -1 10.34
2 0 0 0 24.73
3 -1 0 1 17.26
4 0 1 1 15.34
> -1 1 0 18.78
6 -1 -1 0 17.63
7 0 0 0 23.86
8 -1 0 -1 14.14
? 0 -1 1 15.77
10 ! 1 0 16.13
1 0 0 0 24.24
12 ! 0 -1 13.53
13 ! -1 0 18.73
14 0 -1 -1 13.07
15 0 0 0 24.95
16 ! 0 1 17.38
17 0 0 0 24.67

®3 MARBEEFTESN

Tab. 3  Variance analysis of regression model

K FIr H i BE ¥J5 F {4 P {H I
Source Sum of squares df Mean square F value P value Significance
TEEAY 344.43 9 38.27 200.88 <0.0001 ok
A 2.11 1 2.11 11.07 0.0127 *

B 51.61 1 51.61 270.92 <0.0001 o

C 26.85 1 26.85 140.94 <0.0001 o
AB 3.52 1 3.52 18.45 0.0036 o
AC 0.13 1 0.13 0.70 0.4306 NGRS
BC 1.32 1 1.32 6.94 0.0337 *
A’ 23.5 1 23.50 123.36 <0.0001 o
B’ 78.22 1 78.22 410.56 <0.0001 o
c? 180.64 1 180.64 948.20 <0.0001 o
B2 1.13 7 0.19

LT 0.57 3 0.19 1 0.4779 ENTES
T 0.76 4 0.19

eyl 345.76 16

H: *FREFBE (P<0.05); **FRERWEE (P<0.01); R=0.9961, R*,4=0.9912, R%=0.9701,
Note: * means significant difference (P<0.05); ** means extremely significant difference (P<0.01); R*=0.9961, RZAdj:O.9912,

Rpe=0.9701.
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Fig. 5 Viscosity curves of native jackfruit seed
starch and complexes
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Tab. 4 Pasting characteristics of jackfruit seed starch and complexes

FE i VE(E ARG BRI Jo A 1 [ 2

Sample Peak viscosity Trough viscosity Final viscosity Breakdown Setback
T EVER 1756+21.55° 1564+10.50° 2115+6.51° 192+32.05° 552+17.01°
WEEIEH T E &Y 1930+13.87° 1697+33.08* 2077+11.50° 232+46.82° 379+21.59°

I FSIARR/NG FEERR 225 3% (P<0.05 ),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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Fig. 6 Swelling power (A) and solubility (B) of jackfruit
starch and the complexes
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Ko FEAWRSE AR 250 T, &G B3N
# 2.5 min JFE G EA TV, 5 LR SCiRbE
FEERA PRI, X 0] B8R 18 )y ik F 8L
(o AR DA S Sy A R oM ORE, 7 AR )
TMPREN N . BEFERT RIS G E T, Hla AR
VR -IMRE AW, BRI, s T R VS in = A
P FERS ], P8 2 AR 75.80.85.90.95 C,
82 E TR BB IR B TS S IR BRAR, B AR
90 CHY, BAHEEUR R . X Al RS T AR
MESMRESERT | XeKEay, 1M
A YRR R BE R 94~110 °C, BT sk i (R B 4
ek -IR iR E Wi, 8058 G850,
AR A, &SR8 E E A RE Y
Tnse T G B, AE 90.70 CHF AR KM
ARAIF G 30 o B PR 2 6 A 7 T S B b T
RVA il £ 3 85 5 JE M F i 2 A Wit T 2,
PLSE A 0 0 526 48 BRI 1 A4 7 W 7 T 43 #
FEXF LG T IR VE K BN A W A R L Ik 0 RN
VS 22 Sk, DROT SRR, 45 2k 8
TR - E A WE AT MR E N . EA
T >0 A B T > - s o R 3ol 2 i A
HAWHE A BRI E ARk B, &
B AR A A T B 22 HAE DA A2 A HR B s i i
. RVA il #3382 G W i A E
TESH: WMPmBmER 4%, ZE0EA
2.40 min, AN 90.70 C . fEHAESRM TG
2 (1 3% 85 Ve Ry - T R A W 2 A R EOE S
fE R 24.64%, SEPRIIE(ER 24.33%, A A
5 SPR A — 30tk o SR A T A 1
BEER-ME G SRR AL, R
B OWEEFEMSEFEYAHE BT, miRA
FhEE AN A AT T R R, K T g e 1 B R
I, o 9587 850 28 R A A0 e AT R K P A5 38 i 5
XER SiiEE Skl A — 2 S H M E.
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