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Abstract: With the increasing prevalence of chronic non-communicable diseases, excessive sugar consumption has been identified as a
major risk factor for obesity, diabetes, and cardiovascular diseases. Consequently, sugar reduction has become an important direction in food
processing. To develop food structural systems with sugar-reduction potential while enhancing sweetness perception, a structured lipid system
based on capillary action was constructed using resistant dextrin—sucrose/water/sunflower oil (RD-SUC/W/SFO), and its potential application
for sugar reduction in flavored filling creams was investigated. By regulating the water content, rheological measurements, oil-binding capacity
analysis, and microscopic observations were conducted to systematically evaluate the effects of moisture levels on the microstructure, network
strength, and thixotropic recovery behavior of the structured lipid system. The structured lipid was further incorporated into a strawberry
milk-flavored filling cream, and its sugar-reduction performance as well as sensory quality were assessed through sensory evaluation. The results
indicated that when the water content was 0.75%o, the structured lipids exhibited superior oil holding capacity (83.11%), yield stress (21.65 Pa),
and thixotropic recovery (92.58%). When applied in filling cream systems, they markedly enhanced sweetness perception, allowing for a
reduction in sucrose content by over 20% without compromising sensory attributes or textural properties compared with the control (P>0.05). In
conclusion, an RD-SUC/W/SFO structured lipid system was successfully developed, and its potential application for sugar reduction in flavored
filling creams was demonstrated. This study provides a novel strategy and technical approach for the development of reduced-sugar food
products.
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Table 1 Sensory evaluation standards of sandwich biscuits
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Fig.3 Appearance photos of RD-SUC/W/SFO structured lipids with different water contents
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Fig.6 CLSM images of RD-SUC/W/SFO structured lipids with different water contents
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Fig.7 Microstructure of RD-SUC/W/SFO structured lipids with different water contents
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Table 2 Sensory evaluation results of sandwich biscuits

e HHE o R JiH Fhota
xt R 6.00 6.00 6.00 6.00
SLsO 6.02+1.16° 6.30+.12° 6.3540.98° 6.8840.83"
SLs75 7.864.37° 5.24+41.18% 5.43:41.24% 7.9240.61°
SLs150 6.3940.96° 5.1541.40° 6.18+1.35° 6.05:40,85°
SLs750 5.7441.21° 3.8520.98° 3.874.26" 4.7541.03"
E: AVRINEFERRATEFEE (P<0.05).
bE7E RD-SUC/W/SFO ZEkeb e & 7K BN, Pl e& B O pf - 2 LA R )38 4. SLsO L1
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R 5 B SR A,  IEER T IR, JEIL SLs75 AN HA A 4 i MR i il AR K R RE ) (92.58%),
TEBIYNE AR TR R R 1 “ SRR AT, BRI A B s R I R R, X TR s T A2
SERIRR o AR B B, 17 SLsO. SLs150. SLs750 A HIflvs R 243 5Ky 43.46%. 76.58%7F!
62.56%. FELIIINTFRG, WA SFO MYEHEIR R ML 45k rh e Z HbT Y, ELE8 S5 TR BT IR IR A
TEEESRBIUIER R, S50k IR 48 S5/l ieR,  Bei, 7N TG O B RS, — a2 LRk
T RD-SUC S5 A0 I50: BV AR 5 s B s2 AR, TS 7 Bk g, e, mrdk EEs b ig
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Fig.8 Photographs of Intact Sandwich Biscuits and Filling Layers

RE VIS REN, SLs75 A LUF IR a0 IR, FavERdE, e HA BT 7 T S B TE B
ZEBE (P>0.05). SLS75 I il F ¥ R 25 2 A%t BEZH SUC/SFO £ HbirifiE (1) 80%, (HEHE RN, Fik, ¥
RD-SUC/W/SFO Stk ig e ot N T, v SEBLRENEHI IR 20%. 58k TRt — B4 &t
WU (I RRsE) BT RS r, DUERRPF 2 AR VS 7). AR ESR R, AT Fe
SRR S NFEARI IR R iR &, T i M = A 2 25 R AR IR AR A SRR AT . AT
TEABPE NIRRT T SEDRERCR . AR TR, SReihis Ciigbi) wIE ARG AR D7 & A
TRZR, FEERFF= 5T O TR 5038 MU 2 R B 2 PR R ER B2, DRI, AT e i g A 4 A g R R AL
FEJSHE T T BAT B A0, [RIE R Z5 R Al S A RRA 7 ) IR By #a AL

3 g

AT T RD-SUCMWISFO ZEHMLIMRIA R, REIRVT T E T BANEE /KU 2 450 5
AREVE IR, RGN T IO DT RBR IS OB IR . S5 RRIA, BEES/KERN, A R H B4
ERZRRFABIE REMRFEA . HEN SLs75 £ B HLE S BANE S/E RS, TR ) I 4 45
¥, SERRA RIIMGIRET, fIhaE S SR E R 83.11%, JEIRI J1ik 21.65 Pa, SitakasE s, HAlASRE
RILF 92.58%, KIS HILE EMIRE IAPTBIYINERE, R HIHAESLhRin TR B R rfase 5 N A
Ho BB T KRS0 T, BN SRR, SLs75 4URE A R0 A e 3k RD-SUC 4514
ACTTERL BRI, P B 3 T R, (RIS RS AR b T B 225 57 (P>0.05), BRI =
PR 20%. Z5 BRTIA, FETBUNEERAEMER RD-SUC/WISFO S HA LI AR 1A R AE(RIE S i T i S5 I e
AT RRE TRTSRE T, SEBL T R siE AR, o B 5 T R AR T B R R B AR SR A .
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