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Table 1 The water relaxation time of fresh cooked noodles with different cooking time

TR A B 18] /min T,,/ms T,,/ms T,5/ms
7 0.20 = 0.00" 1.44 +0.06° 33.36 £ 0.51°
9 0.30 £ 0.04* 1.71 £0.10° 36.02 + 0.03"
11 0.33 + 0.05° 2.06 £ 0.03* 41.61 £2.79°
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Table 2 The moisture proportion of fresh cooked noodles with different cooking time

TR A A 8] /min A% A% Ax%
7 11.14 £ 0.04* 15.24 £ 0.28" 73.62 + 0.26°
9 8.20 £0.21" 13.49 +0.32" 78.31+£0.48"
11 7.61 £0.17° 11.07 £ 0.08¢ 81.32+0.11°

TE AN [ B ] ) 22 (8] 19 22 53 /NG 580K (P<0.05)
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Fig.1 The changing curves of moisture content
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at different distance between center and edge
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Fig.2 The changing curves of water relaxation time
of strongly bound water in noodles with frozen storage

time before cooking again
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of weakly bound water in noodles with frozen storage
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Fig.6 The changing curves of water relaxation time

of weakly bound water in noodles with frozen storage
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Fig.5 The changing curves of water relaxation time
of strongly bound water in noodles with frozen storage
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Fig.16 The changing curves of internal water
distribution of noodles precooked for 11 min

before re—cooking during frozen storage

— 0d
— Td
— 14d
3.0 — 21d
— 28d
—— 45d
BIE | — 60d
g s — 90d
o —— 120d
<
LB = T
g |
£ |
z |
= 1oF )
. ; i ; : :
0.0 0.3 0.6 0.9 1.2 1.5

8 T A% L B S

Distance from the center of the noodle/mm

B 18 MEImMn AXERRNHBKRISTH
I8 7 K B 18] B 22 4L
Fig.18 The changing curves of internal water
distribution of noodles precooked for 9 min

after re—cooking during frozen storage
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Fig.17 The changing curves of internal water distribution

of noodles precooked for 7 min after re—cooking

during frozen storage
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The Water Migration of Noodle with Different Precooking Time during Frozen Storage

Chen Lehan, Zhang Yingquan, Ju Mingyue, Li Ming, Zhang Bo, Guo Boli"
(Institute of Food Science and Technology CAAS/ Key Laboratory of Agro—Products Processing,
Ministry of Agriculture , Beijing 100193)

Abstract Low field nuclear magnetic resonance (LF-NMR) was used to detect the relaxation time and proportion of
water in different binding states in frozen cooked mnoodles, and the effects of cooking time and frozen storage time on
water state and distribution of noodles before and after recooking were analyzed. The results showed that the water in
frozen cooked mnoodles existed in three binding states: strong bound water (75,0.20-0.69 ms. A,,3.97%-11.14%), weak
bound water(7Ty,1.44-3.77 ms. A,,5.87%—-15.24% )and free water(7Ty,33.36-67.20 ms. A,73.62%-89.68%). The bonding
of water and macromolecular substances in noodles decreased, the water holding capacity of noodles decreased, the dif-
ference between water content in the center and edge of noodles gradually decreased, and the water gradient gradually
decreased during frozen storage of 120 days. In addition, the water content between center and edge still shower signifi-
cant difference for precooked noodles of 7 min and 9 min storaged till 28 days (P<0.05), But the water gradient disap-
peared for precooked noodles cooking for 11 minutes. Properly shortening the precooking time of noodles could prolong
the retention time of noodle water gradient during frozen storage, and then improve the quality of frozen cooked noodles.
The study will provide theoretical guidance for quality improvement of frozen cooked noodles during processing and logis-
tics.

Keywords frozen cooked noodles; water state; water gradient; low field—nuclear magnetic resonance (LF-NMR)



