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Temperature and moisture changes during Cantonese lotus—seed-paste
and bean-paste buns under quick-frozen and steam reheating

LIU Yan-fang' LI Bian-sheng' ,RUAN Zheng' * ,HUANG Jia-rong’ ,LUO Yong-bao’

(1.College of Light Industry and Food Sciences,South China University of Technology , Guangzhou 510640, China;
2.Million Harvest Dongguan Company Limited , Dongguan 523460, China)

Abstract: This article studied the temperature and wet basis moisture content changes of layers( crust, crumb and
stuffing) during Cantonese lotus-seed-paste and red-bean-paste buns under quick—frozen and steam reheating
(frozen storage two months later).The results showed that:the temperature drop rate of crust in buns was the
biggest ,while the stuffing was the smallest, and the cooling rate of each layer in lotus-seed- paste bun were
bigger than red-seed-paste bun’s during pre-cooling and quick-frozen process.The water content of the crust,
crumb and stuffing for buns were significantly decreased ( p < 0.05), which the crusts showed the maximum
reductions of water contents. Compared with the each layer of two buns,the crust of lotus-seed-paste bun,the
crumb and stuffing of red bean paste bun showed the bigger reductions of water contents respectively.In the
process of steam reheating, the temperature rising curves of buns conformed to the Logistic model,and the regular
pattern of each layer heating rates in buns was agreed with the temperature drop rate.The k value of each layer in
lotus-seed-paste bun were bigger than red-seed-paste bun’ s.The water content of the crust,crumb and stuffing
of buns were significantly increased( p <0.05) ,which the crusts showed the maximum addition of water contents.
Compared with the each layer of two buns,the crust of lotus-seed-paste bun,the crumb and stuffing of red bean
paste bun showed the bigger addition of water contents respectively. This proved that steam reheating could
supply some moisture for Cantonese lotus—seed-paste and bean-paste buns.

Key words ; Cantonese lotus-seed-paste and bean-paste; buns; quick-frozen; reheating ; temperature ; wet basis
moisture content
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Fig.1 The distribution of crust,crumb and
stuffing and geometry of buns
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Table 1  The properties of buns before pre-cooling
f L T 1l 2 otz il B
Fik Z:iigc PR o VA 4 S5 K W (%) Wi (%) Wi (%)
(g) (g) (g)
ISR} 2.65 £0.07 31.25 £0.64 17.95 +0.63 0.904 +0.001 35.38 £0.16 34.06 +0.06 31.38 +0.06
HERAL 2.55 £0.06 30.95 £0.65 16.85 +0.50 0.885 +0.001 40.83 £0.25 33.69 +0.11 21.26 +0.04
*2 PR HTRAE LA RS
Table 2 The geometry of buns before pre—cooling
S d(em) h, (em) h, (em) hy (em)
ISR 540 +0.14 2.75 £0.07 1.35 £0.07 0.65 +0.04
HERM 5.90 +0.14 2.65 £0.07 1.25 £0.07 0.45 +0.03
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Fig.2 The cooling curve of each layer of

buns under pre-cooling and fast freezing process
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Table 3  The wet basis moisture content change of each layer of red bean paste and

lotus seed paste buns in the process of pre—cooling and fast freezing

st Pk 1] Wi Wit Wiy
o (min) BB (% ) A (%) BB (% ) AL HEE (% ) BAE (% ) AL HEE (%)
0 35.38 +0.16" 34.06 +0.06" 31.38 +0.06"
10 31.45 +0.07" 33.96 +0.06" 31.35 +0.02°
[FRUXIN 20 29.62 +£0.07° 6.98 +0.02 33.91 £0.21° 0.21 +0.01 31.29 £0.04" 0.63 +0.02
30 29.34 +0.05* 33.89 +0.10* 30.89 +0.08"
60 28.39 +0.04° 33.86 +0.04* 30.75 +0.07°
0 40.83 +0.25° 33.69 +0.11° 21.26 +0.04"
10 34.40 +0.21" 33.67 £0.07" 21.24 +0.08"
ERAL 20 33.36 +0.02° 7.98 +0.01 33.62 +0.13° 0.13 £0.02 21.20 +0.07™ 0.11 £0.01
30 33.06 +0.04* 33.60 £0.14" 21.19 +0.04°
60 32.84 £0.12° 33.57 £0.04" 21.16 +0.08°
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Table 4 k,R* and p values of each layer of buns under steam reheating

(. SR E?@
B # i B # i
k 0.0125 0.0121 0.0076 0.0131 0.0123 0.0088
R 0.902 0.951 0.966 0.924 0.992 0.972
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001
KSRGS ELR B RN IR AL 75k 5
Table 5 The wet basis moisture content of crust,crumb and stuffing in buns before and after steam reheating
— Wi Wi Wi
- BH (%) (%) BH (%) AL (%) BH (%) (%)
S AT 27.59 £0.07° 766 200 33.42 £0.08" 057 £0.04 30.13 £0.05° 116 2006
HB#JE 3526 001" 34.02 £0.01" 31.33 £0.03"
S =R 2] 31.56 +0.06" 8.97 +0.03 33.23 +0.05" 035 +0.02 21.09 +0.01" 0.12 +0.01
HHJE 4053 £0.01" 33.58 +0.02" 21.22 +0.01"
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