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Effect of Inulin on Moisture Migration Behavior in Wheat Dough
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(1. College of Food and Bioengineering, Henan University of Science and Technology, Luoyang 471003, China
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Abstract; In order to investigate the influence of inulin on water migration in wheat dough, the freezable
water (loosely bound water and free water) and non-freezable water (tightly bound water) of wheat dough
with different addition proportions (0, 2.5% , 5.0% , 7.5% and 10.0% ) of short-chain, natural and
long-chain inulin were determined by using differential scanning calorimetric ( DSC) and nuclear
magnetic resonance ( NMR) techniques. The results of DSC showed that inulin with different degrees of
polymerization ( DP) all decreased freezable water content and increased non-freezable water content.
And the effect of long-chain inulin on freezable water content was the most obvious. NMR results showed
that with the increase of three kinds of inulin added, the contents of tightly bound water and free water
were all increased in the dough, while the loosely bound water content was reduced, suggesting that the
addition of three types of inulin all promoted the interaction between protein and water and inhibited the
interaction between starch and moisture. The short-chain inulin and natural inulin had more obvious
impact on the content of free water of the dough. On the other hand, the long-chain inulin had more
significant influence on the content of tightly bound water; three kinds of inulin all had obvious effect on
the loosely bound water content. In addition, the results of water state in the dough measured by DSC and
NMR were consistent; there was a significant correlation between water migration and inulin addition.
The test could provide data references for studying water distribution during the making process of dough
and adjusting the product processing technology.
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Tab.2 Correlation analysis of inulin content with water distribution in wheat dough measured by DSC
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Tab.3 Effect of inulin on relaxation time 7, and peak areas of wheat doughs
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Tab.4 Correlation analysis of inulin content with

water distribution in wheat dough measured by NMR
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W T RR T 0 G A 8 AR e NMR A5 19 55 45 5 K
T FRA 3 L AL, IR A — B0, A TR S K B A
oy b S VR IZ 45 A K W TH B B 4 B A, B E A A TR
(ORI =k

3 HWRIE

3 0N [ 5 A 26 0y 1 8 o 49 R el A% TR AT R oK
Gy B AT AARES , DSC 45 R R B, 468 1 Jin 5 | 2 vl R
5K GK BT RN AT YR 45 K &K 21 Bt H
BB IR A BE AN [A], XK 43 3 FE AT S B 52 e A AN ]
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&5 DSC#1 NMR JEEE Pk REEERBEXMEDN
Tab.5 Correlation analysis of results of water state in dough determined by DSC and NMR

B AoKME SAGKEE AdUKBE R RSO S AR Bl B dok i

KR N N »
bR B[] T, it R B[] T, B[] 7,5 HATH A, BT Ay, HArH Ay
ARG K kR 0.339 0.492 0.354 -0.811* 0.767 ** -0.302
K] R4 K &k 2% -0.192 ~0.789 -0.276 0.811* -0.767* 0.302

i % FRTE P <0.01 KF ERE,

i NMR S50 R W, s BE MR AR Ak s i AL b B, T P R S A S KR B RS R R S 45 &
KB W B S TR B A I X A B OK B R K E KRN, BT AG Ry i Es e g T A B RS K
Wi 42 T S, 3 b 3 o A XS 8 2 K IR R T S S BRI AT T T SE R 5 K g3 B AR AR
3 Ay i I BE A R X T AT B 55 4G R K W e B RIS AR SE P2 B Al L DSC 5 NMR A 19 T
LM RBEA RN & T 5. 0% W, KBE A B fiE A Ko IR S 2 R B — 2k, i A ek oy iE B AT
AR AT A st SR 8] Ty BEE AR ES IR AR O S AR US IR A A R A LA S
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