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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 influences of different addition amounts (10% - 50%) of oligofructose on the
gelatinization, 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 the gelatinization temperature was significantly increased
and the viscosity was significantly decreased after the addition of oligofructose (P<0.05). Moreover, the swelling power,
retrogradation value and gelatinization enthalpy value of chestnut starch gradually decreased, which were reduced 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 Riossnoz1 value of chestnut starch by 16.0%, 23.2% and 37.1%
respectively, enhanced the transparency and water-holding capacity, and decreased the storage modulus. And oligofructose
is more able to inhibit starch retrogradation than sucrose with the equal amount added. This study provides data support to
improve product quality, postpone starch retrogradation and develop new low-calorie chestnut products using oligofructose.
Key words: chestnut starch; oligofructose; gelatinization; digestion; retrogradation
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Y[l 55.5~63.5 °CPl, #T4Ek, HF 7L N AR YL
2. AW OO T YRR A AT SO A, iR
VEN DRI 2% 5 R A e AR 5 5 ) AN AR ZE 1
MR, $Em T e R FAER . N TR RISE KR
A DR LA v (1 45 K PR AT DA e B IR AR . A 55
PEfE, HFHEASEREMS. ZEMRERRAB, X
SEEOYYE KR GE Ky w8 I S B AR T R 7 M A
[IAERERE, #0867 K e . E@FEIE N
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Fig. 1 Swelling power of sugar-chestnut starch complex

system
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i, ANFE/NGFRERRA RS ESR BE
(P<0.05), 5 CS#iLk, CS-Fos Btk R EHEBIKT
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EH CS LEEMXH (P>0.05) , HIEH T
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THCEFEN BT N . IR R R PEE, BIEE
BN, HAEUSINE N 50%H R, M 359.33
BU ~F£4 220.00 BU, FF#{K T 38.8%, FHMLER
BRI N BELAS 7 VE R 4 5% BB VE R 1K 2 7 LA
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ININE 30060, ISR AL 0E BELASVE ¥ [3 A2 2800 =
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HIE TSR T RAKVE R B H A R A
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Tab.1 Brabender gelatinization parameters of sugar-chestnut starch complex system

Ff i B LS °C IR Z/BU  AMERE/BU  RAFEBU i fif{H/BU [ 4 {8 /BU
Cs 58.7740.15° 1800.00+27.06°  740.33+15.31° 1048.00423.90°  1067.0043.61"  359.33416.77°
CS-30%Suc  60.30+40.26° 1753.33419.35®  706.67422.94° 1000.3348.96°  1046.67422.85°  293.67420.50
CS-10%Fos  59.63+0.15 1687.67414.84°  644.33+18.93"  939.33147.34°  993.67+17.24 279.00+2.65°
CS-30%Fos  59.77+40.12° 1717.00448.28"  567.00443.09° 810.33429.37° 1150.00242.88*  243.33#15.31°
CS-50%Fos  59.60+40.44° 1679.67426.35°  565.3344.04° 785.33422.05° 1114.33429.67®  220.00+19.08°
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B RE R IARAE, AT DGR 28 R 4 B AR e PO,
PE-BCERIE M R RIS HEK 2, ANFENE
FRER R A A B 7 7 B2 (P<0.05) . Tov Tp Tc i
SR SN I 1 () 385 I i e E 3G K, CS-Fos ATk
A IEURTRE (To) M 61.77 °C_ LT3 65.63 °C, I&(H
T (To) M 66.43 °C L7+ 3] 70.60 °C, &5 50 E (T M
72.87 °C_LJ+% 76.83 °C, X A& H T HIFIEN RE
FEVER IR A X EOE A T Fae A, PRI T A
AL AR R, HKAE, IR R T 1%
P, SR AR A B, I IG5 R
BREEUE R IR IS AE AH ARG TR JERT . H 9.47 J/g
2 E KA 7.00~7.58 J/g, IR NN 50%0 AH /),

TR R, DU TIRERRES
TER 7> 3RSk gy, I T BRCRIER KK, B
H B RN AR, g i X R A X R B
AR, WTHER RIS E AH FRIREA, X H % b
HRH AT, AR R R IR RIGBIALIA(E AH S50
BEARZ LR EEER (P>0.05) , HEEE(K
RPN INREMIEA, Bk L2 T EEE. HbE
TSNS 30% 8T , S IR S WS 1 )i (A AHL B8
s IR SR B AR R I N2 T AR R K A IR IE
¥, ART B EL S, MRk i 5
[l AR RIS, IX R TR R s R I R S
IKFAVE R Z (AT e, AT S Ve K0 43T 2 TR 1)
. X R R T IAR (0 25 SR AR AL

x2 BE-HRSREMERERARNESHY

Tab. 2 Thermodynamic parameters of sugar-chestnut starch complex system

EA ACIRIRE Tol °C  WEMHIRE To/ °C  ZRE T °C B IAE AHI/g)
Ccs 61.770.25¢ 66.430.32° 72.8740.51° 9.4740.942
CS-30%Suc  63.4740.12° 68.230.25" 74.9020.30 7.8240.92°
CS-10%Fos  61.830.06¢ 66.7340.06° 73.000.46° 7.5840.98"
CS-30%Fos  63.9740.15 68.530.21° 74.530.38 7.2140.26°
CS-50%Fos  65.630.06° 70.600.10 76.830.25 7.0040.69°

24 SEEREINELER ST

TE R e NAR IR S, R A Dy N AR R Bt e
B, RIS KRR, ik 0 R E AL TE R
(RDS) « f2iHkie#y (SDS) FPFLiEiEs (RS) &1,
- AR R e My S AR R AR S AR PR S5 R R 3,
AN /NG FREFR N2 () E 8 22 57 42 5% (P<0.05)

*3 FE-IRFEEMEEREREINE R

Tab. 3 Invitro digestive properties of sugar-chestnut starch

complex systems

F i RDS/% SDS/% RS/%

Ccs 26.3540.59% 0.2940.12¢  73.3640.58"
CS-30%Suc  20.19#1.58" 1.49+40.19°  78.32+1.542
CS-10%Fos 20.85+1.16P 1.99+40.74%  77.3241.15%
CS-30%Fos  20.2640.74" 2.2840.26°  77.6240.47°
CS-50%Fos  19.1041.92° 259+40.45%  78.31:#.71°

WEEJRVER Y RDS. SDS #1 RS M4 845N
26.35%. 0.29%fl1 73.36%. {KEEWEMAUE, &
FoR &1 RDS & &2 F[F#%s, SDS Al RS &&EE

TS, R UK FRPE GRS LA — 5 BRI AR
SR IEAL,  HARR FPEA &N 50%I5 SDS A
RS &R A, 400N 2.59%H 78.31%. VEMERY)
WK 1 S TER TE AR S DI DG, BT DLdE i R E
K URL VA Ak S 38 o SDS Al RS & &8, ix 5 i
BRI E 25 ] —5. BRAREK RS &1 Inm]
A o TR R N I T TR AKR R R A
H, HB K FPEVE % B AR SETE A ks s o S0
FHEAE, 55— 800 750 SR U A BORE & D K &
JZ AR RIBRAS T VA 5 S A 2 1) B A 1
AT 5o S o BORE T R, $ B A, S AARIN
RS &I IR, fEREA IS N 30%HT, FiFl &L
R &1 RDS A1 RS LA X 51, {H SDS i . E P2
5, 43BN 1.49%F0 2.28%, 1 IAE = SN Tk F rp
IR R R E A B B A E RN, T RE4EHy
MK AR E -
25 EfAERESEFERAENSHT

TER I G A S 7 E W FE SR, OGRS
FECRBAR . 2K 5 Ve K40 Hh Ak B 1 Ve Ky UKL AT (]
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Fig. 2 Transparency of the retrogradation of

sugar-chestnut starch complex system
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Fig. 3 Textural properties of the retrogradation of sugar-chestnut starch complex system
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Tab. 4 Moisture distribution in the retrogradation of

sugar-chestnut starch complex system
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Fig. 4 Dynamic rheological profiles of the retrogradation of sugar-chestnut starch complex system
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Tab.5 Short-range ordering of the retrogradation of

sugar-chestnut starch complex systems
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