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Comparative Analysis of Three Glycerides on the Quality of Frozen Dough
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Abstract: In this work, the water migration of frozen dough and bread, the rheological properties of frozen dough during freezing and the
quality of bread were determined by NMR, rheometer, texture analyzer and scanner, respectively, to investigate the effects of three kinds of
glycerides (acetylated monoglycerin and diglycerin fatty acid esters (ACETEM), diacetyl tartrate monodiglyceride (DATEM) and hexaglycerol
monooleate) on the quality of frozen dough and bread. The results showed that the quality of frozen dough and bread were improved by the three
kinds of glycerides during freezing process. Before freezing process, compared with the control group, the three kinds of glycerides increased
the proportion of bound water in the dough and bread. The dough increased by 4.21%, 7.02% and 11.23%, respectively, and the bread increased
by 0.27%, 4.67% and 16.00%, respectively. After freezing process, the three kinds of glycerides reduced the moisture migration of the frozen
dough and bread. During freezing process, the viscoelasticity of the frozen dough decreased and the loss tangent (tan J) increased. After
fermentation, the tan ¢ of the control dough increased by 11.90%, while the dough with 0.5% ACETEM addition increased by only 4.76%. After
60 days of freezing storage, the specific volume and hardness of bread containing 0.5% ACETEM were 3.29 mL/g and 2298.92 g, respectively,
which were 23.50% larger and 19.18% softer than the control group. Therefore, the best improvement was achieved by adding 0.5% ACETEM.
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Fig.1 Chemical formulas of three glycerides
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Table 1 Effects of three glycerides on T2 area ratio of frozen dough during different freezing period

& A
B wHE/d
T21/ % Tzz/ % T23/ %

%t 58 48 14.25+0.65° 81.05+0.55° 4.70+0.01%
B S i IS BR B . 14.85+0.45™ 80.70+0.70° 4.45+0.01°
ST BEIE A BR S S ik B 15.2540.45% 81.10+0.10° 3.65+0.01°

B R B 15.850.45° 80.40+0.10° 3.75+0.01°

<t 18 48 12.15+0.75° 80.10+0.50° 7.75+0.25°%
TBALSE . SCH b RS B BR B 20 14.45+0.35°% 80.60+1.30° 4.95+1.65°
LT B T BR S I i B 14.35+0.15° 80.70+0.60° 4.95+0.75"
SRR R hER A 15.00+0.20°% 79.75+0.95° 5.25+0.75"

%t 58 48 11.50+0.40° 79.00+1.30° 9.50+0.90%
TBALSE | 30 b IS B BR BS 60 13.300.20° 79.85+0.55° 6.85+0.35"
I BEIE & B S S b B 13.50+0.30° 79.50+0.70° 7.00+1.00°

SRR R hER A 14.20+0.10°% 78.85+0.85° 6.95+0.75"

i AR AARRGR -7, EXLFFEAFTRAREAEZ MAETERER (p<0.05). FAF.,
2 1 Hz FARRIRFEATEIA 3 M hBEXNAREE (ZBERT) MEREMERISZN

Table 2 Effects of three glycerides on the viscoelasticity of frozen dough (before fermentation) during different freezing period at 1 Hz

frequency
R EERT )
S i+l /d Sl
G'/kPa G"/kPa tan o

%t 88 48 11.30£0.89° 4.33+0.06® 0.39+0.01%
CEALE . U S A B B y 9.73+0.28" 3.88+0.05° 0.39+0.01%
BB G B 3 s 11.85+0.09% 4.650.05% 0.39+0.007
S E A R ES 9.77+0.01° 3.89+0.04% 0.40+0.007
<+ 88 28 9.83+0.01° 4.15+0.08° 0.42+0.01%
CBALE | 0 S A B B a 9.50+0.07° 3.79+0.04° 0.4040.00°
BB G B 3 s 10.72+0.06° 4.23+0.01% 0.4040.00°
SEH R ES 8.22+0.08° 3.37+0.01¢ 0.41+0.00°
<t 8848 7.82+0.09° 3.4740.04° 0.44+0.00°
CBALE | 3 S B BL B 5 8.91+0.01° 3.78+0.05° 0.42+0.00°
BB G B 3 s 9.61+0.27° 4.19+0.16* 0.4320.00°
R b L B 8.02+0.03° 3.38+0.03° 0.42+0.00°

3 1 Hz R EIRREATEA 3 MEHEE R EE (RBEE) AR

Table 3 Effects of three glycerides on the viscoelasticity of frozen dough (after fermentation) during different freezing period at 1 Hz

frequency
, \ KB & B
e W R G'/kPa G"/kPa tan o

3 R840 14.18+0.28° 5.94+0.15% 0.42+0.00°

TBAL S, 3H i ig B BR B 0 10.83+0.04° 4,09+0.01° 0.42+0.00%
BB A B 3 i B 14.1520.14° 5.17+0.14° 0.40£0.01°
<R B bR B 12.97+0.08" 4.65+0.10° 0.40£0.01°
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Table 4 Effects of three glycerides on T2 area ratio of bread during different freezing period

b B Ay /d e
o SR
N Tl% Tl% T,%
88 28 7.50+0.20° 86.65+1.15" 5.85+0.95°
CBALE . 3 i S B BL B 0 7.52+0.10° 89.13+0.45° 3.35+0.55°
BB & B S 3 b B 7.85+0.05° 88.20+0.90%° 3.95+0.95°
SR AR Y 8.70+0.30°% 88.30+0.80%° 3.00£0.50°
Xt R840 7.65+ 0.05° 85.45+0.35° 6.90+0.40%
TERALE | i g i B4 B w0 7.60+ 0.30° 86.85+1.25° 5.55+0.95°
LT BB T BR S I i B 8.15+ 0.05° 86.70+0.40° 5.15+0.45°
oy SR 8.60+ 2.70° 85.85+3.45° 5.55+0.75°
Xt R840 4.30+0.10° 87.20+0.50° 8.50+0.40°
CBALE | 3 i S B BR B 50 6.95+0.05° 86.95+0.15° 6.10+0.20°
L BEIE & B S 3 b B 7.00+0.00° 87.05+0.35° 5.95+0.35°
B AR Y 7.45+0.15% 86.20+0.40° 6.35+0.25°

& 4 WJEH, (B 30d J5, SRR E
H/KELA F 5.85%38 0% 6.90%, & H s i E

HI7K Eufl e R n 3 5.55%, ¥ REER. 4
60 d #Rjek)e XA EL A B AR EL BN E) 8.50%,
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Fig.8 Effects of three glycerides on the internal texture of bread

during different freezing period
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