5 33 B5H 4 )
20174 4 A

00D & MACHINERY

Vol.33,No.4
Apr. 2017

DOI:10.13652/j.issn.1003 —5788.2017.04.023

SLALT I 5 SR T R 22 80 SR AL LR R 5

Study on the Mechanism of Emulsifier Inhibiting the Quality Retrogradation
of Fresh Wet Noodle during the Shelf Life
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Abstract; This study investigated the mechanism of the emulsifier a-
gainst fresh wet noodle retrogradation during the shelf life. By using
differential scanning calorimetry (DSC), analyzed thermodynamic
change of fresh wet noodle which were added two different emulsifi-
lactylate ( SSL) (p-CDh),

ers, stearoyl and B-cyclodextrin

deproteinized or degreased. The results showed that the amylopectin
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retrogradation enthalpy of fresh wet noodle which were added SSL
and B-CD were less than that in the CK group (P<C0.05) after stored
at 4 °C for 14 day; The recrystallization melting temperature T, and
the retrogradation enthalpy A H of the second complex peak in the
SSL and g-CD added groups were higher than that CK group (P<C
0.05); The amylopectin retrogradation enthalpy of fresh wet noodle
which was deproteinized was more than that in the untreated group
after stored at 4 °C for 14 day, but no significant difference; The re-
crystallization melting temperature and the retrogradation enthalpy
of the second complex peak in the fresh wet noodle which was depro-
teinized was more than that in the untreated group, but no significant
difference in the retrogradation enthalpy; There were no significant
difference in the amylopectin thermodynamic feature of fresh wet
noodle which was degreased and noodle was untreated after stored at
4 °C for 14 day; The recrystallization melting temperature and the
retrogradation enthalpy of the second complex peak in the fresh wet
noodle which was deproteinized was significantly more than that in
the untreated group (P<20.05); Two emulsifiers interfere the combi-
nation of amylose and lipid, they and amylose and lipid form a new
complex to against the retrogradation of fresh wet noodle during the
shelf life.

Keywords: fresh wet noodle; sodium stearoyl lactylate; g-cyclodex-

trin; retrogradation; DSC
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Figure 1
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Table 1 The gelatinization temperature and enthalpy of fresh noodles were treated differently
U T W 11
JGEL
T,/C T,/C T./C AHo/(Jsg™ 1) T,/C T,/C T./C AHo/(Jeg™)
CK 61.1740.03* 64.40+0.31* 72.1340.03* 3.40+0.03" 88.20+0.07* 94.7040.21¢ 102.70+0.33¢  0.93740.03°¢
KALHE SSL 56.8640.14¢ 62.09+0.17" 71.5040.31% 3.69+0.06% 88.0340.03%> 97.294-0.10* 105.84+0.17¢ 1.1340.16¢
B-CD 59.1340.71> 61.3640.25> 70.7140.29*>  3.8240.04* 87.4840.08¢ 97.5040.33* 107.40£0.35> 1.36+£0.14"
CK 53.7840.27¢ 61.4240.41> 67.9540.06¢ 2.24+0.164 86.4240.04¢ 96.63+£0.03> 104.434+0.309 1.1540.17%¢
i E SSL 48.6040.21¢ 56.3040.23¢ 67.31+0.27¢ 2.624+0.01¢ 87.8640.04¢ 98.38+0.51* 108.07+0.30> 1.36+0.18"
B-CD 49,0140.72¢ 60.1140.55" 66.13+0.04¢ 2.86+0.04¢ 88.3040.07* 97.7140.30* 107.52+0.30> 1.89+0.11%
CK 59.73+0.31" 64.07£0.03* 69.8740.31" 3.64+0.03% 88.104+0.10* 97.98+0.34* 106.34+0.29> 1.82+0.08"
i g SSL 54.3440.27¢ 63.2240.30* 69.134+0.07"  3.8640.04* 87.5340.01¢ 98.1340.17* 109.88£0.08* 2.27+0.23%
B-CD 58.994-0.03> 62.4540.35*> 71.60+0.33% 3.90+0.11* 85.9440.04" 97.3340.44* 109.84£0.11* 2.36+£0.06°

T A [ R 2R R 5 T 4 3 2 5 s AN )N TR 3R ) 91 7 B 3 28 S . P<0.05,
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WE B A BRI E R . AR 3 A AEE 14 d py iR
W T MR R IR AT A H L 7T LA ) SSL A g-CD 7R I 41
L CK 20 A i 1A 8 Fn A HO#R AT BT 35 i (P<C0.05) , 43 Bl {8
CKEHAH N 1.42 J/g HaKH| 1.93 J/g 1 1.92 J/g. X 5 Y.
Q. Tian 21205 F DSC WF5¢ f-CD Ao i 48 1 T 43 % 10 45 1 5%
Wi 28 SR — 3, 1 W] SSL RN B-CD 340 T 37 25 %% 4 W 9 4G %
5 5 CK 4R L AR 70 VR i 70 28 6 A0 0 T i 14 T 466 T A - M 5 &2
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®2 #HEEAE4ICTHREFARRENZNLE

HHKIEM . SSL Ml B-CD (5 /K 3% ] f8 ik A o-UBE 45 44
HEEB LG T NG E BB —MEENE Y. XM
FE 119 i VAR SRR T 4 D oy A TS B DR 285 DA TG 00 1 L T
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JRAEE AL fE 2 2 PSR LY 3 41T A% X R A Ak FE
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W NE 4L 4535 2 TP B AR Y 3 41TE 25 B X R AR AL IR 3 4
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3, 0 H R AL B 5 B AR AL B R S T I i T, R0
A H #H R (P<<0.05)  J5 B AT fg S B A J - T4 V€ Br-Bg it
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Table 2 Theretrogradation temperature and enthalpy of fresh noodles untreated were

stored at 4 ‘C for different days(peak )

i 1d 7d 14 d
pii)
T,/C AH/(J+g™) T,/C AH/(J+g™) T,/C AH/(J+g™ D
CK 54.2640.16% 0.4240.03" 55.9340.442 2.0140.16% 55.9440.11% 2.3240.14%
Y0y . 53.8470.20%  0.4040.04" 55.0340.16% .6740.07¢ 55.29+0.16° 7640140
Agbpp SSI 53.84+0.204 + L +0.16 1.67+0.07 29-40.16" 1.76 +0.14!
B-CD 54.31240.08% 0.3640.01" 55.660.28% 1.61+0.08% 56.3140.16% 1.7340.08"
CK 54.6740.71% 0.844-0.03% 55.17+0.23% 2.0140.06% 54.1840.08¢ 2.5240.17¢
=] . 53.8540.34>  0.834-0.03% 53.1940.11° 6140167 55.57+0.10° .9840.06"
W75 ¢ SSI 53.85+ L 83+ 19+0.11" 1.61+0.1 -+0.10" 1.98+ L
B-CD 54.2240.142 0.7740.01% 52.2140.28¢ 1.5640.06% 53.95+0.14¢ 1.88+0.14%
CK 54.8440.31% 1.03£0.142 55.1740.242 2.0740.08% 54.18+£0.08¢ 2.3140.16%
R fg SSL 54.85+0.21% 0.84+0.01% 53.1940.23b 1.6540.14» 55.57+0.16" 1.9340.04P
p-CD 53.2240.29*  0.7740.01% 52.2140.06¢ 1.5840.31% 53.9540.17¢ 1.86+0.07"

TR TR SRR R B G A 2 S s AN [l /N R R TR B A AE B K 28 5, P<20.05,

®3 HEEE4ICTREARRBNELER

EREEREED)

Table 3 Theretrogradation temperature and enthalpy of fresh noodles untreated were

stored at 4 “C for different days(peak [I )

1d 7d 14 d
JLBL
T,/C AH/(J+g™D T,/C AH/(Jg™b T,/C AH/(J-g™b
CK 96.2840.17¢ 0.52+0.03¢ 95.60+0.28" 1.2740.06¢ 95.97+0.14" 1.4240.03¢
KAabr  SSL 99.24+0.084 0.63+0.03¢  103.1240.28¢ 1.7540.14*  104.1440.25¢ 1.9340.04°
B-CD 100.57+0.44¢ 0.57+0.08°  106.93+0.30" 1.7240.01*  106.87+0.234 1.924+0.08"
CK 100.36+0.14¢ 0.86+0.08>  100.89+0.10¢ 1.28+0.08°  100.40+0.21¢ 1.5140.03¢
REH  SSL 100.69+0.23¢ 1.04=0.17¢  105.2240.30°¢ 1.76+£0.08*  106.83+0.04¢ 1.96+0.06"
B-CD 101.9440.06" 0.91+0.03>  108.04+0.27" 1.8140.10*  108.05+0.21¢ 1.94=+0.06°
CK 100.744+0.17¢ 0.93+0.03*  102.8940.14¢ 1.6140.07"  102.40+0.37" 1.97+0.06°
Wi ig SSL 100.69+0.18¢ 1.16£0.07*  105.2240.28¢ 2.1140.16*  109.8340.21" 2.5340.04%
B-CD 105.94+0.307 1.03£0.10*  111.0440.04¢ 1.95+0.04*  111.25+0.07¢ 2.4640.08"

T R R TR R R B T 3 2 s AN /NS TR R R R B A A B 3 28 R . P<C0.05,

120



E33EFELH

S AR A LA TR 0 A 35 1T AR DA o R AR L BRI

FIBER ARG 14 d XEEREM AH LEEZERmE 3 P&
ARBESE R, B I b A A B E R (P
0.05) ; 3F AL AR AL HE CK 41 HNG N 4 Z 8] 7 72 i 5 2 5%, 1h
I AT 2R oA Ak B (Y S0 T A R e T 2 AE B-CD 48 AN TE K
WG B0 T R T B vE R - FL AL N8 B A2 A i L 3 HL p-CD
MR T L4 V8 M- 5 A 4 T8 B (R 23 25 T DSC 43
M 0 [l A i 3-CD 5 S 4 B 25 T 18 L IR DI I E &
YU s I HSEBEE A A AR IR e L5 4 2, 5 RIE iR &
YR 18/ DSC AR A6 I 21 2 55 e kIR IR & ™
P A BIF 5T A R A 33F 3 U R G T R D 5 1 B L Ak
R R mo B 2 EA T ESEn ES MR, 585
HEVE M TE LT A VE B AL R E A LIk R TE
Z B i E 4G
3 H5ik

i A 5T A% DSC 4 30~140 C H 3T #5 4> 4 28
Ve W T B SCREVE R SRS L 0 T ELREVE A -ALAL MR R 2 A
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