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Optimizated Formula of Aluminum-free Composite
Leavening Agent in Cake Powder
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Abstract: In this research, the aluminum-free leavening agent was studied in the cake powder. First, with single factor ex-
periments, the amout of sodium bicarbonate, citric acid, potassium hydrogen tartrate and gluconic acid lactone added was
determined, which is 26% to 28%, 5% to 10%, 18% to 23% and 12% to 17% respectively. Then with the orthogonal experi-
ment, the formula was optimized and the optimal aluminum-free leavening agent ingredients were determined as follows:
sodium bicarbonate 28%, glucose acid lactone 15%, potassium hydrogen tartrate 23%, citric acid 10%, salt 15%, and starch
9%. A verification experiment was done with the optimized formula and the sensory score was 92.5.
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Fig.1 Typical chart of cake texture

FEE 1 FARRERERERE , 55 1 UEARREERRE
S, R RAS IR, B KCEXE 3 AR S AT
i, OIS 0 SE AR A% K R it
(B, FEREAEMRAPEFE S SGAER 5 em BIIE 1A
FE .

133 FAHEABRTIFN

M HE ERE AR 25 S SB/T 10142—93 (FEAE
R/ ) BRI GB/T 24303—2009 (R /NE
oy KGR o ORI - o 4 ARG 1 ) b AT IR
. BRI EAEEIRACE 1 h, HEEEER 10 7 A
AR E RN N, TR N SR R R PR s o
PEATAHDCTERE , B BB AR RS i e 25y, &
KE L BT B R A5 Bl 3 1.

AEHEAREEE H2sk F2

®1 EHREFEERRSE

Tab.1 Requirements for and scores of cake sensory

evaluation
EIE04D FHIE 545
S TG ICBE S, g H A BRI 10
LA
g SEH RGP, SILA S AL 20
El e FHA I, N R BRI 10
Tfi T 10
1 2B AR A 20
R %7 GB/T 24303—2009 30
My 100

1.4 ZHRESFRTEAHHRE
141 2RAZX%E

Xof 1B A AR R V6N A 2 W RR N TR G A R L

FRAGE B HEA T LR 3 S 00, MR A R M ) B % ik PR
%WE@EP%D{EL# TR AIERE, PRI | A HERR N R A
VA T S I TR S B ) ALK 130 L 55 Fns0t®)
142 tRALFER

HR A C 38 1) B R 3R TS I el i A 7
G RERAIIC Jr it —25 k.

IEAC500, 3

2 ZR511E

21 THREGHRFIETHNARZIE
2,11 BB RSN R

AR LA B SCRRAIATTE T, Je Al S 4 B R
BRI N 15% (A4 F e (32 S I I B
FIE ) AR A 10%, FrEIR 10%, &k
15% , AR A FHVERS A 2 . 38 e Hh RV H A 2 ik 2
R ES I (), BRI : X = (15% x 55 +
10% x 50 + 10% x 130) / 100 = 26.25%

SRR SCHR RS0 & AR I, (0% e 51 525
24 o H At R 20 52 M, I S Tl IR A A S i
22% ., 24% , 26% . 28% , 30%HEAT PN K Sy, S 4%
R 2.

2 BEBRESNAEEIRER

Tab. 2 Experiment results of sodium bicarbonate single

factor
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22 3.6 9.995 0.875 78

24 3.6 9.657 0.890 80

26 3.9 8.379 0.904 88

28 3.9 6.960 0.905 90

30 4.0 6.757 0.903 77
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Tab.3 Experiment results of citric acid single factor
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(em®g™) kg Gt P4
3.7 10.703 0.897 85
5 4.1 8.837 0.928 89
10 4.1 8.441 0.925 91
15 4.1 7.968 0.920 84
20 4.1 8.185 0.920 80
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Tab.4 Experiment results of gluconic acid lactone single
factor
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12 3.7 10.712 0.902 88
17 3.7 10.221 0.904 90
22 3.7 11.744 0.909 85
27 35 13.169 0.888 83
32 34 14.110 0.900 83

H 2 4 WLUA ), BEAE AR N R S It 3
i, ALY H AR RN R . SRR R IR
FEA B T A A L ST AT R IO RS SN, A
WHER NS R IR AE 1290 17% S E YR80,
THIEHEIR TR — R RSB T , e R
PV A TE IR Z (B — B WG R, Rt Sl
PR EEAL S AT, MR 2, B SUEELS e M R
R AR, BUE RS AR TSR, IR ANGT . f
LA 12% ~ 17% A 1% HHIR PN TR A 7S I el
2.1.4 BEBREATVRME

HY b AR 8 SR AT D)t e IR SN ) S 0 3 L Ry
26% ~ 28%, FrERINUS ITE RN 5% ~ 10%, % b
TR NG B VRINTE R R 12% ~ 17%. JBGTE FBL f vh pe (i 1
HRAN B F S IS I, BIBRER SN 27%, #5
FR 7.5%, SRR INEE 14.5%, X8 A R 24 7
PR 28 S0 300 o v R TS A PR A 1 B0
i (Y3), KN F . v3= (27% x 100-7.5% x 130—
14.5% x 55) / 50 = 18.55%.

ORI P R AN, (F25 R 52562
H Al DR 2R S R R T A R AR S D
8% 13% ., 18%.23% . 28% AT HLIR R ALK, SLI0 45 %
L3 5.

*5 BEABSWHEREIRER
Tab.5 Experiment results of potassium hydrogen tartrate
single factor
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8 3.7 25.799 0.789 84
13 3.9 21.209 0.868 85
18 4.2 14.232 0.900 90
23 4.2 12.007 0.895 91
28 4.0 19.608 0.884 83
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Tab. 6 Optimization experiment results of composite
leavening agent without aluminum
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Tab. 8 Results of confirmatory test using aluminum-free
composite leavening agent
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1 26 13 19 6 81

2 26 15 21 8 83

3 26 17 23 10 85

4 27 13 21 10 83

5 27 15 23 6 86

6 27 17 19 8 83

7 28 13 23 8 91

8 28 15 19 10 90

9 28 17 21 6 90
ki 83.000  85.000  84.667  85.667

ks 84.000 86333 85333  85.667
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Tab.7 Table of variance analysis
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