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Optimization of Production and Textural Properties Analysis of
Mulberry Sugar-free Angel Cake
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Abstract: The experiment was conducted for developing a sugar-free, low-fat and low-calorie angel cake with no-eggy
flavour and palatability, so as to broaden the application of mulberry and satisfy the public's demand for novel baked foods.
Using single-factors and response surface experiments for optimization of the processing technology, the experiment
focused on the effect of main ingredients on the sensory quality and hardness of angel cake, i.e. the amount of mulberry
juice, xylitol, egg white and low gluten flour, as well as the baking temperature and time. The texture properties of mulberry
sugar-free angel cake and ordinary angel cake were measured under the same storage conditions. The results showed that
the optimal processing parameters were: Low gluten flour 45 g, mulberry juice 33 g, xylitol 45 g, egg white 135 g, cream of
tarta 3 g, lemon juice 2 g and milk 30 g. The best baking conditions was that the surface fire was 165 °C and the primer fire
was 150 °C with 35 min. Under these conditions, the sensory score of mulberry angel cake was 91.8. The experiments of the
texture characteristics of the cakes showed that the addition of mulberry juice could reduce the hardness and chewiness of
the cakes with better water holding capacity and softer texture, simultaneously, it could improve the cohesiveness and
adhesion, so that the cakes had concentrated stoma and compact structure.
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Table 1 Levels and factors of response surface experiment
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Table 2  Standard table of cake sensory score
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Fig.1 Effect of the addition of mulberry juice on the quality of
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cakes

22 MEEIREZER

AR ARS8, IRERITEInE(A).
ANEEEGINE (B) . FRIF BN (C) | KA My Es
(D) A 3 1 AT ge B 2, Bt 31 ks, 3l
AR IRZER L S EE S kAT S .
) ) RS A FH Design-Expert 12 3409 .02 &
IR, DUBE VP43 (YY) SN N AE, AT B P57
HEMNRIGHEE MR, gdiar BT A FRE, HARR N
BARLE R LR 3,

K JH Design-Expert #A24%F & 3 o 56 B 4 2t
1T IaRlELE, 3RAS B IO R AL PS5
F AR SRR AU BN AL (A) L ARBHEEGINE(B) |
FIF IR (C) ARF B BRI (D) 1 o6 2 T
[7] U9 J5 B2 S Y=87.79+1.72A+1.32B—0.44C+0.12D+
0.27AB+0.05AC—0.56 AD-+0.01BC—0.89BD—0.27CD
—3.37A%—1.25B>—1.258C>—2.41D%, ¥ U 7 FLaA
2tk XPER A T 22538, S5 R UL 4.

M 4 Al LR ARG P<0.0001, iR
ALKR T w5 RERF, T R=0.8945, R, ;=0.7960,
1SR B % I75 A e e W (B AR Ak . S4Bl P=0.0556
(P>0.05) AN 835, AT 25 5 KL 47, m] Fll 3
FETOHE R AT R M B AL 7 . B — R T A {H
<0.01. B {H<0.05, ULHHSREEHL T | AOBE B P9 34 1Y
EINELXS 7 Sl BT R . FAE R IMURS E
X R R E PR RS M Y58 55, F BRI, X N 8
a1 N P [ =S PN | O b= oy vy N L = = e
P4 SE IR AR YR S SRR B Ino= (A >R
B (B)> B BN INE (OO >R s e (D) o

FENA] ) T 558 4 B A PG F AL ) SEEETONE R
(R AL B R HIVE T 2T 50 0E, BMISAT R 45 g,
SHHERI 33 g, ARBEEE 45 g, TETH 135 g, 5K 3 g,
PRI 2 g, 2R W5 30 g, KEEBIRE S ok 165 C, F
2k 150 °C, JF5¥EAtTE] 2 35 min, 153 SR RATEALY



- 202 - £ Tl B4

2022 4 11 A

23 M i AR AE R

Table 3 Results of response surface methodology
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Table 4 Analysis of variance for regression equation model

AFERIT BAKEE  CEW DIHER  RE

IS =)

TS (e #hnik(e) #mE(g) #mit(e) RO
1 33 45 135 45 88.33
2 36 40 150 50 74.25
3 30 40 150 50 72.25
4 33 45 105 45 85.50
5 30 50 150 40 75.75
6 36 50 120 40 75.75
7 36 40 120 40 76.67
8 33 45 135 45 88.17
9 30 50 120 50 76.75
10 36 40 150 40 75.00
11 27 45 135 45 73.75
12 33 45 135 45 88.00
13 33 45 135 55 79.75
14 36 50 150 50 79.75
15 30 40 120 40 74.25
16 30 50 150 50 73.25
17 33 45 135 35 80.50
18 33 45 135 45 87.75
19 30 40 150 40 70.25
20 36 40 120 50 74.50
21 30 40 120 50 70.25
22 33 45 165 45 84.00
23 33 55 135 45 72.25
24 36 50 120 50 84.00
25 39 45 135 45 78.83
26 36 50 150 40 78.50
27 30 50 120 40 74.44
28 33 35 135 45 71.75
29 33 45 135 45 89.50
30 33 45 135 45 85.00
31 33 45 135 45 88.33

BRI B AmE 5 FE PH BEH

el 946.2 14 67.59  9.08  <0.0001 ok
A 71.38 1 7138 959 0.0074 o
B 42.06 1 4206 565  0.0312 *
C 4.69 1 469  0.6303  0.4396
D 0.348 1 0.348  0.0468  0.8317
AB 12 1 12 01619 0.6931
AC 0.0371 1 0.0371  0.005  0.9447
AD 4.81 1 4.81 0.646  0.4341
BC 0.0033 1 0.0033  0.0004  0.9835
BD 12.66 1 12.66 1.7 0.2118
CD 12 1 12 0.1619  0.6931
A? 310.68 1 31068  41.75  <0.0001 o
B? 540.23 1 54023  72.6  <0.0001 ok
c? 42.89 1 4289 576  0.0298
D? 158.88 1 158.88  21.35  0.0003 o
52 111.62 15 7.44
SR 100.43 10 10.04 449  0.0556
iR 11.19 5 2.24
BEE 1057.81 29
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Table 5 Texture characteristics of ordinary angel cakes and mulberry sugar-free angel cakes at different storage time

o R () BELE et () B (md)
JesBEE i) (h)
OAC MAC OAC MAC OAC MAC OAC MAC
1 30.10+0.02° 30.86+0.04° 0.85+0.07* 0.81+0.04* 20.20+0.02% 25.90+0.03* 1.10+0.01* 1.06+0.08°
24 42.00+0.06* 35.83+0.13" 0.85+0.15* 0.88+0.12% 35.56+0.14° 30.00+0.16* 1.524+0.04* 1.2840.03°
72 48.08+0.05* 38.53+0.12° 0.81+0.01* 0.82+0.05* 40.89+0.07* 32.22+0.10* 1.69+0.03* 1.304+0.01°
120 47.02+0.12% 42.89+0.01° 0.84+0.02° 0.83+0.03* 40.72+0.04* 35.50+0.08* 1.76+0.11* 1.5340.14°

T R RR bR/ ING TR R 2257 3 (P<0.05)
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