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Effects of Oligofructose Addition on the Retrogradation Inhibition and
Digestive Properties of Chestnut Starch

BAO Shidi, LI Zhihang, WANG Tianxin, WANG Hao
(College of Food Science and Engineering, State Key Laboratory of Food Nutrition and Safety,
Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract: To replace the high-calorie sucrose employed as a sweetener in the processing of chestnuts and further inhibit the
retrogradation of chestnut starch, the effects of different addition amounts (10% -50% ) of oligofructose on the gelatinize-
tion, digestion and retrogradation properties of chestnut starch were investigated systematically by viscosity, gelatinization
enthalpy value, resistant starch content, hardness, water distribution, short-range order, etc., compared with the commonly
used sucrose in processing. The results showed that after the addition of oligofructose the gelatinization temperature was
significantly increased and the viscosity was significantly decreased (P<C0.05). Moreover, as the addition amounts
increased, the swelling power, retrogradation value and gelatinization enthalpy value of chestnut starch gradually decreased
by 21.4% ,38.8% and 26.1% ,respectively, compared with the original chestnut starch. Meanwhile, oligofructose could
significantly increase the contents of slowly digestible starch and resistant starch (P<<0.05) . During the storage at 4 °C, the
addition of 50% oligofructose reduced the hardness, chewiness and Rj¢ss/1021 Value of chestnut starch by 16.0% ,23.2% and
37.1% , respectively, while enhancing the transparency and water-holding capacity, and decreasing the storage modulus. And
oligofructose is more able to inhibit starch retrogradation than sucrose with the equal amount added. This study provides data
support for using oligofructose to improve product quality, postpone starch retrogradation and develop new low-calorie

chestnut products.
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Tab.2 Thermodynamic parameters of sugar-chestnut starch composite system
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Tab.3 In vitro digestive properties of sugar-chestnut
starch composite systems
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Tab.4 Moisture distribution in the retrogradation of sugar-chestnut starch composite system

HiF ) /d FE i Anl% Axnl% A/%

CS 19.41 £ 0.62*° 1.77 £ 0.16™ 78.81 + 0.67%

CS-30% Suc 21.32 £0.30% 1.87 +0.14° 76.81 + 0.40°

1 CS-10% Fos 21.03 £0.514° 1.74 +0.03%° 77.23 +0.50°
CS-30% Fos 21.05+0.15% 1.88 +0.04"° 77.08 £0.17°

CS-50% Fos 21.78 £ 0.524¢ 2.55+0.15% 75.67 £ 0.42¢

CS 20.16 + 0.28"° 1.29 +0.12% 78.55 + 0.40%°

CS-30% Suc 18.55 + 0.38%¢ 2.06 + 0.03 79.38 +0.385

7 CS-10% Fos 19.43 + 0.29% 1.86 + 0.022° 78.71 £ 0.29%°
CS-30% Fos 19.39 + 0.285%¢ 1.84 +0.12%° 78.77 + 0.335%

CS-50% Fos 20.95 + 0.36 1.49 +0.04%° 77.53 +0.34"%

CS 12.37 +0.51% 1.15+0.18% 86.47 + 0.69*

CS-30% Suc 13.41 £ 0.90°" 1.98 +0.07 84.61 + 0.834°

14 CS-10% Fos 14.70 + 0.94< 1.45 £0.05% 83.85 + 0.994%
CS-30% Fos 14.39 +0.23® 1.80 +0.16™* 83.81 + 0.24%

CS-50% Fos 15.12 £ 0.32¢ 1.72 + 0.04% 83.16 + 0.334°
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Fig. 4 Dynamic rheological profiles of the retrogradation of sugar-chestnut starch composite system
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Tab.5 Short-range ordering of the retrogradation of
sugar-chestnut starch composite system

Hﬂ‘lm/d #Hill__lll RIOSS/IOZI RIOAI/Q%

CS 1.13+0.03% 0.61 +0.03*

CS-30% Suc 0.81 +0.06° 0.76 + 0.06™

1 CS-10% Fos 0.76 + 0.10°* 0.61 +0.07*
CS-30% Fos 0.66 + 0.125¢ 0.66 + 0.09*°

CS-50% Fos 0.50 = 0.06™ 1.00 + 0.20*

Cs 1.39 £ 0.2482 0.58 + 0.05"°

CS-30% Suc 1.01 +0.05% 0.64 + 0.04"°

7 CS-10% Fos 1.02 +0.03* 0.58 +0.04"°
CS-30% Fos 0.85 = 0.04"Bt 0.66 + 0.04*°

CS-50% Fos 0.79 + 0.03"¢ 0.86 + 0.14

Cs 1.51 £ 0.06™ 0.40 +0.115

CS-30% Suc 1.36 £ 0.04* 0.44 +0.08%

14 CS-10% Fos 1.110.16™ 0.30 +0.035
CS-30% Fos 0.99 +0.16™ 0.42 +0.03

CS-50% Fos 0.95+0.19* 0.50 +0.07%
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