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Application of stable high internal phase emulsions based on

wheat bran water extract in cakes
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(1. College of Food Science and Engineering, Nanjing University of Finance and Economics, Nanjing, Jiangsu 210023,
China; 2. Collaborative Innovation Center for Modern Grain Circulation and Safety, Nanjing, Jiangsu 210023, China)

Abstract: [ Objective] To investigate the application of high internal phase emulsions (HIPEs) stabilized by wheat bran water extract as a
butter substitute in cakes. [ Methods] Cakes were prepared by substituting butter with HIPEs stabilized by wheat bran water extract at
different ratios, with a pure soybean oil group used as the control. The viscosity, relative density, and microstructure of the cake batter were
systematically measured, and the textural properties, moisture distribution, color, X-ray diffraction (XRD) patterns, and flavor profiles of the
cakes were comprehensively analyzed. [ Results] With increasing substitution ratios of HIPEs, the ¢ value of the cakes increased while the
b value decreased. The cake volume decreased, but the pore structure became more uniform. Hardness increased from 2.72 N to 4.54 N, and
moisture content increased from 11.92% to 17.53%, accompanied by an increase in the proportion of weakly bound water. XRD analysis
indicated that starch recrystallization was inhibited. Electronic nose and electronic tongue analyses revealed no significant change in flavor
profile. [ Conelusion] HIPEs stabilized by wheat bran water extract can effectively replace butter, improving the water-holding capacity of
cakes and delaying staling, while providing both nutritional and functional advantages, showing good prospects for baking applications.
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Figure 2 Microstructure of cake batter
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Figure 3 Cake appearance and cross-sectional morphology
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Table 2 Color difference analysis of cake

20 5 L a b’
K 79.2340.62  3.79+0.11° 44.23+0.27"
0% FL 79.3440.94  4.08+0.39"  48.82+0.31°
25% FLI 79.39+0.24  4.85+-0.20° 46.80+0.23¢
50% FLIK 78.60+1.53 4494023  46.66+0.40"
75% LK 80.11+0.99  4.68+0.38" 45.6340.45°
100% 7L 79.11£0.51  4.854+0.35°  42.32+0.15°

T NEFREARIE R R 2 5 W (P<0.05) .
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Figure 4 Baking loss rate and moisture content of cake
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Figure 5 Water distribution of cake
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Table 3 Texture analysis of cake

28 51 T8 /N PP R NELIER F52 /N
K 2.0940.12* 0.8540.01° 0.60+0.01* 1.12+0.11°
0% FLK 2.7240.22° 0.90+0.01° 0.63+0.01" 1.67+£0.27°
25%FL# 3.0740.25" 0.88+0.01° 0.64+0.01" 1.74+0.22°
50%FL 3.560.11° 0.8840.01" 0.650.01° 2.0540.19"
75%FLM 3.98+0.15% 0.89+0.01° 0.64+0.01° 2.2840.16"
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NG FRERRE R R B E(P<0.05),

NEVE M IV RS A5 s IR AR AR R T R
HLHE VE R R TR KR A, AN 7R R R L BR R T
il & 19 B RE AN T TE 3 25 5, U A 2L R TT DAAR A b AR
5 WE R AT S A o K I A 1 AR TE 20075 4
V18 7 A D T BT R, RTRE R O Y I BN
EEREMABAT B RS EME R IR G . i
T A 2L AR 25% Ol A 1 SRR A 210~24° LT
PN R AR I, 2B T IR A A B B AILL K i
HAR AT C Y S AR S5, 0 B X R AR A 1 R
FETE 45 5 249 K A T UE B 0 ER 45 R f A L TRORR A H A
PE R L AR AE W AN T O, 1 BA 2L RCR AR B ) 1
e T LA A 0 AR RE v UE Ry B AN N AE 2B AR ORE LR
AR U S8 - RN B N R I = ol A L =
TR K & R BB AL RS DR BE I 1Y 4 SR A
HEIE,
2.5 EHEHRK

1 I R TT 4 35 R AR IR B 26, Hor,
P R UK 0 3 0l 5 J% 52 5 i 35 R T AR 48 k1 AL
Py 5t ) B 22 b ) R 0 3z o Hl 1AL 7(a) AT AL, R PAY/2 R
T30/1 Ak, Ho 4 o 7 5 AL I XA b 1) iy 1 (i G b 3 2%
5o LRSI g 75% I, PA/2 I T30/1 4% J8% 25 1Y i

LY2/LG

LY2/GH
AL
- 0%
LY2/gCTI, = 25%
¥ 50%
——75%
— 100%

LY2/gCT

B 2928 | 20265 2 A | RGBS

AN
0%
25%
50%

75%
100%

e

0 5 10 1520 25 30 35 40 45 50 55 60 65
20/(°)
B 6 &# 6 XRD 54

Figure 6 XRD analysis of cake
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Figure 7 E-nose and E-tongue analyses of cake
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