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Study on Starch Gelatinization Behaviors and Digestibility of Green
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Abstract: This study was aim to investigate the relationship between water migration and starch gelatinization behaviors of
green bananas during microwave drying (MD) and its effect on starch digestibility. Taking green banana slices as the
research object, different microwave power densities were designed to study the changes of microwave drying
characteristics, starch gelatinization behavior and digestion characteristics for green bananas. The results showed that
microwave power densities and drying time of MD showed a significant effect on the starch gelatinization behavior and
digestion characteristics in green bananas. When the moisture content of banana was higher than 45%, a high microwave
power density and high moisture content could promote the starch gelatinization in green bananas. While the moisture

content was reduced to below 45%, the moisture content and microwave power density had no significant effect (P>0.05)
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on the degree of starch gelatinization. When the microwave power density was at the range of 2~8 W/g, there was a

significant negative correlation (P<0.01) between RS content and the degree of starch gelatinization. And when the

microwave power density was 2 W/g or 4 W/g, SDS content was significantly positively correlated with the degree of starch

gelatinization (P<0.01), which indicated that a higher degree of starch gelatinization in green bananas could significantly

promote the formation of SDS, and the highest SDS content could reach 53.90%. Therefore, the transformation from RS to

RDS could be restrained through adjusting the microwave power densities and drying time to regulate the degree of starch

gelatinization in green bananas, which could promote the formation of SDS, and reduce the content of RDS. This research

could provide theoretical and scientific basis for microwave drying to efficiently retain resistant starch in green bananas or

improve slow digestion starch.
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1.2.3 JKAFEE . TR K L SRR H
REROME 5 A AERIUR /K S A E TR A
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Fig.1 Effects of microwave power density on drying curve,

drying rate, D and temperature of banana
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Table 1  Gelatinization temperatures including T, T, T, as well as AH values of starches in green banana at different microwave
power density
IR (W/g) TR ] (min) To(C) T,(C) T (C) FE(J/g)
paiicE:] 72.12%0.46 76.85+0.51 83.64+0.69 5.405+0.25
1 64.35+0.25 68.49+0.26 72.15+0.34° 4.584+0.15'
2 64.4120.22° 68.34£0.15° 72.35£0.11° 3.726£0.11"
3 66.12+0.24° 69.81+0.13° 73.92+0.28" 2.298+0.13%
4 66.86+0.17° 70.88+0.21° 75.52£0.19° 2.132+0.18"
5 67.84+0.31¢ 70.86+0.24° 76.91£0.21% 1.818+0.12
2 7 55.11+0.14* 72.87+0.28° 77.33+0.36° 1.134+0.06°
9 55.23+0.19* 71.66+0.34° 77.30+0.29° 0.569+0.03¢
11 55.39£0.21° 71.41£0.30¢ 77.85£0.35¢ 0.462+0.05°
15 55.24+0.32° 71.11£0.12° 76.83+0.22¢ 0.243+0.02°
19 55.12+0.26° 71.07+0.16° 76.45+0.20° 0.121+0.01°*
24 55.31£0.15° 72.07+0.16* 76.46=0.15¢ 0.118+0.02°
1 66.27+0.26¢ 69.98+0.24° 74.43£0.18° 2.642+0.138
2 62.98+0.28" 67.12+0.33¢ 72.21x0.21¢ 1.825+0.12f
3 60.41+0.30¢ 65.53+0.20° 68.75+0.16° 1.243+0.08°
4 58.36+0.21% 65.1620.26° 72.12+0.17%¢ 0.909+0.06°
4 5 58.23+0.27¢ 64.38+0.23" 67.53+0.20° 0.603+0.02°
6 57.72+0.17¢ 64.04+0.32 66.38+0.23" 0.559+0.03¢
7 56.11£0.12° 63.92+0.18° 68.21+0.14¢ 0.461+0.01°
8 55.54+0.15° 63.65+0.21° 66.56+0.15° 0.125+0.01°
10 56.05+0.13" 63.47+£0.25 66.42+0.17° 0.122+0.02°
0.5 66.18+0.20° 70.03+0.26° 75.24+0.24" 1.806+0.15"
1 63.42+0.27¢ 66.81+0.21¢ 72.45+0.27¢ 1.29440.118
1.5 59.38+0.25° 66.58+0.14° 69.14+0.15° 0.843+0.06
2 59.41£0.21%" 66.18+0.16™ 68.17+0.18° 0.655+0.03°
6 3 58.37+0.14 65.41£0.23¢ 67.31+£0.23" 0.526+0.04°
4 58.49+0.16 65.03+0.17° 68.95+0.16° 0.398+0.02°
5 58.35+0.23" 64.42+0.20° 70.020.31%¢ 0.155+0.03°
7 58.22+0.20° 62.16£0.15° 70.15+0.19¢ —
0.5 66.36+0.18° 70.03+0.22¢ 75.62+0.34° 1.266+0.09°
1 59.2540.20¢ 66.74+£0.21° 73.68+0.29¢ 0.715+0.06°
2 58.86+0.13¢ 64.79+0.23° 72.32+0.18° 0.422+0.02¢
8 25 58.02+0.22° 63.960.17° 65.85+0.21° 0.344+0.03¢
3 57.58+0.18" 64.65+0.16° 66.36+0.27° 0.202+0.02°
4 57.24+0.19% 64.98+0.20° 72.53+0.22¢ 0.104£0.02°
56.61+0.21° 64.14£0.15° 69.14+0.25" J—
0.5 58.47£0.21° 66.17£0.13° 71.25+0.28° 0.742+0.03¢
1 58.19+0.24° 66.39+0.20° 72.16+0.33¢ 0.392+0.02°
1.5 58.14+0.20 66.41£0.19° 72.63£0.19° 0.264+0.01°
10 2 57.98+0.18" 65.97+0.14° 71.14£0.16° 0.171£0.01°
25 56.73+0.13 64.54+0.15 70.03£0.12° 0.108+0.01°
3 56.47+0.16* 63.54+0.21° 71.25+0.17° I
4 56.88+0.14 62.44+0.17* 70.140.13° —

T A NEINE T BA AR EARFIR A B3 122 57 (P<0.05); — R AR ]

DUHEDN, 5 5l DI REGAIK, Sy 2 Wig i), 3 fEAE T
SR, B TR TR S, 83 T, sk e
IG, PTRERACAS T 77 7 A2 R SR OB Ay TR SE R R
Pefdiad SRR P i, AN B I E T TR 2 1l
AR FGAE BOSEHE, BOME A AL RN, o AR T, AR
AT DR E TR 0 4. 6. 8 W/ght, Zfbiadh
2 W/g AR, BAE T HRA R SE R, Ty A1 T, —EL
SN BT X MG SR ARG, B TR
[BIFE S, 75 AR5 Fh YA B 5 A B Ak, X nT e A

SRR IR T, EE R, IR T A AR
PRI IR AR SE R, AR T K ST REAGER
RLNTBIBH AT

TERBTBORITE AH LS R T B PR PR SRR 45 A
TR EERYRERERS, (3R 1 AT, B AR A R DR
BERY MD AZbBES, He AH (HI B W3 T R
F(P<0.05), HA Py 4 5 i o, HOMI A5 ek
Ko BEE TR TS, 3L 5 /K SBHIG, AN [R D3
SR ARR SRS (B 35 R, IXR I A AP i vk
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KU eSS A T e I HE AR, EL A5 A B Ak o
SRR R, WL AR, TEA ISR LS AR R
23 ARIBUEINREZEENETEE MD Zi2FHIEH
M IZE RS20
AN RV Ty 358 B %o 7 A A2 MID ol B b L pE Ry
WIERRE RSE AN 2 Fis, hE 2 50, R shRe
BT A AL T GEAS I A R R i S 2, TER R L
R 4 B 25 7T A AL T g ek A) R I BE R s Y
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Fig.2 Effects of microwave power density on the degree of
starch gelatinization
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Table 2 Correlation analysis of starch gelatinization degree and
RDS, SDS, RS content during MD under different microwave
power densities
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