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Abstract: In order to solve the problems of short shelf life and easy spoilage of instant rice noodles, fresh wet rice
noodles were used as the target, the influences of multiple preservation factors on the fresh-keeping effect and quality of
fresh wet rice noodles were studied using the fencing technology. The experimental results showed that the shelf life of fresh
wet rice noodles could be prolonged to 19 d through adding 0.8 g/kg sodium dehydroacetate and 0.05 g/kg e-poly-lysine
hydrochloride; after this treatment combined with 1% (7/V") lactic acid for 90 s, the shelf life could be further extended to
more than 30 d. The process conditions were optimized by adding the fencing factors, The shelf-life of instant rice noodles
could reach 90 d via pasteurization combined with lactic acid treatment (i.e. acid soaking with 1.0% (V/V) lactic acid for 60 s
and heat sterilization at 90 ‘C for 30 min). The above results showed that the preservatives-acid soaking and pasteurization-
acid soaking preservation technologies can effectively extend the shelf life of fresh wet rice noodles and ensure the quality
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of the product. The research results provide a practical solution for solving the storage problem that fresh wet instant rice

noodles are difficult to be preserved.
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Table 1 Compound concentration of preservative

e RAMEABRIER  PLATHRS

s Bk (ba)

N(g/kg) N(g/kg)
1 = 6 xR 0 0
2 100% b 0.25 0
3 80%b+20% a 0.2 0.2
4 60%b+40% a 0.15 0.4
5 40% b+60% a 0.1 0.6
6 20%b+80% a 0.05 0.8
7 100% a 0 1
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Table 2 Sensory scoring criteria for fresh and wet rice

noodles
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Table 3 Effects of different ratios of preservatives on the freshness preservation of fresh and wet rice noodles

A 55 J& #1 Bt (ba) Wi E n  AABK/%  BREFT AEFRS /a0 @BHEH/(CFUgE)  HRAEHAd
1 e 11.67° 1.4 0.4° 15.0° 54 000 2
2 100% b 13.33¢ 1.34° 0.5" 15.6' 23 000° 12°
3 80% b+20% a 8.33¢ 1.37° 0.5" 15.3° 13 636" 8
4 60% b+40% a 15° 1.29° 0.45" 15.1° 14 000" 7"
5 40% b+60% a 10.78% 1.28" 0.5 15.1° 12 400° 9°
6 20% b+80% a 10.67¢ 1.25° 0.6' 15.6° 11 000" 19°
7 100% a 10° 1.38° 0.55" 15.0° 19 000° 7"

E: AV R HBERER NS FEHEATEP<005 KFLEREE. TAR.
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Table 4 Effect of different conditions of preservative-acid dip sterilization on the freshness preservation of fresh and wet rice noodles

B LR RU/BIZET R B AR/ RABK/Y%  BMEST  BREIEN/A aE E4/(CFUE)  HRAaHd
1 4] 15.68" 1.43% 0.55¢ 15.4° 12 000" 2
2 0.5%/30 s 14.69® 1.42° 0.65® 15.5° 6 900 21°
3 0.5%/60 s 13.24% 1.42% 0.8' 15.6° 5700° 21°
4 0.5%/90 s 12.33% 1.33° 1.05° 15.1° 4700° 21°
5 1%/30 s 13.67° 1.46" 1.3 153 2900° 24°
6 1%/60 s 12.37% 1.53* 1.45% 15.5° 2000 26°
7 1%/90 s 11.67° 1.60" 1.55° 15.5° 1 400® 32°
8 1.5%/30 s 13.33® 1.56" 1.9° 12.6° 1 400® 35
9 1.5%/60 s 12.33% 1.64" 2.1° 12.3° 1 300° 35°
10 1.5%/90 s 11.67° 1.68° 2.2 12.1° 1 000" 35

Table 5 Effect of different conditions of preservative-acid dip sterilization on the textural indexes of fresh and wet rice noodles

R 5 AEFMBEH -8R R E X SRR B FATEIRA R0

KIS FLEBR RS/ B B IR /g HEPE /(g sec) 2 2 R i wEL g R
1 42 351.301° -0.694" 0.969" 0.581° 189.089" 0.418"
2 0.5%/30 s 349.227° -0.878° 0.974% 0.606" 188.343°" 0.426"
3 0.5%/60 s 325.665° -0.917* 0.954" 0.585" 187.598% 0.427"
4 0.5%/90 s 322.017° -0.917* 0.966° 0.607° 186.355™ 0.427°
5 1%/30 s 311.766™ -0.916 0.943" 0.611° 186.860"* 0.410°
6 1%/60 s 285.758® -0.889" 0.938" 0.589° 187.267° 0.432°
7 1%/90 s 275.326" -0.893" 0.955" 0.593" 186.617* 0.424"
8 1.5%/30 s 272.637" -0.901* 0.961" 0.576" 186.417" 0.443"
9 1.5%/60 s 269.481° -0.901% 0.953" 0.601° 185.660" 0.425%
10 1.5%/90 s 216.743® -0.893" 0.937* 0.596° 185.978" 0.421°
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Table 6 Effect of thermal sterilization under different conditions on the freshness preservation of fresh and wet rice noodles
K5 e L BAE%  RABRK%  BRERa/A @BAEH(CFUR)  RAH

1 42 10" 1.43° 16.7° 12 000° 28

2 85 'C /10 min 10 0.20' 16.1° 7000 8"

3 85 'C /20 min 10.21° 0.25" 16.5" 6 800 8"

4 85 'C /30 min 10.24" 0.30™ 16.8* 6 500° 10"
5 85 'C /40 min 11.10° 0.31™ 16.6" 6 300° 10"
6 85 'C /50 min 11.14° 0.35% 16.4° 6 500° 10°
7 90 ‘C /10 min 10.27" 0.40" 17.0° 6 000" 20°
8 90 ‘C /20 min 11.17° 0.428" 17.2° 5300° 21%
9 90 ‘C /30 min 11.21° 0.45%" 17.3" 4 900" 21%
10 90 ‘C /40 min 11.25° 0.47%" 17.2° 4200¢ 21%
11 90 ‘C /50 min 12.0¢ 0.50"" 17.1° 3700" 19°
12 95 'C /10 min 11.78 0.52°" 16.9° 3 600" 21%
13 95 'C /20 min 12.24" 0.55 17.0° 3 400' 21%
14 95 'C /30 min 12.29%° 0.61% 17.3* 3 000’ 23
15 95 'C /40 min 12.32%° 0.64% 16.9° 2 800™ 23
16 95 'C /50 min 12.34* 0.72% 16.7* 2700* 23
17 100 C /10 min 12.35% 0.74" 16.5" 2000™ 23
18 100 C /20 min 12.41° 0.82" 16.7° 2100' 24"
19 100 C /30 min 12.45% 0.86° 16.6" 1.800™ 26"
20 100 C /40 min 12.52* 0.85% 16.4° 1 700" 27
21 100 °C /50 min 12.58" 0.87° 16.4° 1300° 28"

R 7 ARFHRNFREXNER KM FAIIEFRE R

Table 7 Effect of thermal sterilization under different conditions on the textural indexes of fresh and wet rice noodles

XI5 Z IR/ F A ARE /g Fb /(g sec) L3 T it uEL g W B
1 =é 289.333" -0.865" 0.974% 0.651° 140.631°° 0.414°
2 85 °C /10 min 290.266" -1.292° 0.954° 0.643" 142.259" 0.423°
3 85 °C /20 min 290.301° -1.838" 0.966% 0.644" 145.270°¢ 0.425°
4 85 °C /30 min 290.270° -2.217° 0.943" 0.649" 140.654" 0.425°
5 85 ‘C /40 min 290.146" -2.965" 0.938" 0.650° 141.340" 0.423
6 85 ‘C /50 min 290.156" -3.647° 0.955 0.646" 140.657" 0.425°
7 90 ‘C /10 min 289.650" -4.084° 0.961% 0.644° 140.540% 0.427°
8 90 ‘C /20 min 289.857 -4.572° 0.953" 0.652° 140.494® 0.422°
9 90 °C /30 min 290.189" -5.266° 0.937* 0.640° 139.955" 0.427°
10 90 ‘C /40 min 289.561° -0.695" 0.969° 0.651° 139.481° 0.423°
11 90 'C /50 min 288.572* -0.694" 0.982° 0.652° 137.581" 0.428"
12 95 °C /10 min 289.247% -4.079" 0.932" 0.649° 138.958" 0.424°
13 95 °C /20 min 289.872" -3.649° 0.933" 0.655" 143.592° 0.419"
14 95 'C /30 min 290.147 -4.575" 0.956 0.753° 146.272° 0.422°
15 95 'C /40 min 289.246" -5.257" 0.962° 0.702* 144.692 0.427°
16 95 'C /50 min 289.185* -0.689" 0.933° 0.698" 139.398° 0.424°
17 100 ‘C /10 min 289.245% -5.259° 0.967° 0.655" 140.210° 0.418"
18 100 °C /20 min 290.182° -4.069" 0.954 0.659° 142.398" 0.415°
19 100 °C /30 min 290.159* -3.782° 0.964° 0.768" 142.982" 0.425°
20 100 ‘C /40 min 289.248™ -3.724° 0.937° 0.788° 143.295° 0.443°
21 100 °C /50 min 290.246" -4.586" 0.953° 0.739" 144.698" 0.419°
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Fig.1 Effect of different acid leaching volume fractions on
sensory scores and shelf life of fresh and wet rice noodles
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Fig.2 Effect of different acid-soaking time on sensory scores

and shelf-life of fresh and wet rice noodles
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Table 8 Orthogonal test level table

&

B.#iz C.#A% D #AFH

KE A w2

WA #/% BT/ BaJE/C BFE /min
1 0.5 30 85 25
2 1.0 60 90 30
3 1.5 90 95 35

IERRIREE R WA 9 10 iR
x99 EXKBEHMR
Table 9 Orthogonal test analysis table

A BRZ B.BR C.#%h D.#AH
e wAR RE FEE FEN
2ES% 1) /s E/IC /min

R R
H/d 5

1 0.5 30 85 25 56 17.3
2 0.5 60 90 30 72 189
3 0.5 90 95 35 61 17.8
4 1.0 30 90 35 84 184
5 1.0 60 95 25 65 18.7
6 1.0 90 85 30 61 18.6
7 1.5 30 95 30 50 17.5
8 1.5 60 85 35 56 17.2
9 1.5 90 90 25 41 17.0
------ K1 18000 17.733  17.677 17.667
f‘;‘f_;{ K2 18567 18.267 18.100 18.333

K3 17.233 17.800 18.000 17.800

mE 1.334 0937 0.423 0.666

K1 63.000 63.333 57.667 54.000

- K2 70.000 64.333  65.667  61.000

K3 49.000 59.333 58.667  67.000

mE 21.000  5.000  8.000 13.000
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Table 10 Test analysis

HE F54 WA Fit FERME HFH
A 686000 2 602 9.000  9.000

B 182000 2 160 9.000  9.000
®EE C 114000 2 1.02  9.000  9.000
D 254000 2 223  9.000  9.000
E£ 11400 2
A 2.687 2 1034 9.000 *
B 0507 2195  9.000  9.000
BERHN C 0260 2 1.02  9.000  9.000
D 0747 2 287 9.000  9.000

®’E 026 2

i AP * AT P<005 KFEEZREE,

AR 9. 10 18BN IEAT RIS 25 Tl 71, X
MKk BB VR A R R Y R R R BRI AR R )
£, I H R SR K R B VP4 (1) & 2 R R 2 0T A
W ZE KNG REI: A>B>D>C, HIRR
PRAR 53 5 > BRI IS ] > F g 275 B I 18] > 347 3% 1 Tt
FE o {H & AR S B VT 4 AN 5 I B 65 18 KR 1 £R
R, B DAy — 7 s i ORI o i, 1531
WHESHNA>D>C>B, BIERE A5 5>
7 75 TR IS ) > #0 J7 R BRIR BE > BRI B (] ZRA
RE P MR BUARE, BRIZ A 7 H02 oK
SRR, Rk, 15 ERE - 075 Ak
AB,C,D,, RERHMAFIEN 1.0% MFLERFRIZ 60 s,
90 C#J17% 1 30 min.

DAL 25 R B T 3 IROT SR IR UF 3RS, 36 UF 5K
WA 11,

& 11 WIEKE
Table 11 Validation experiments

e BE OREEM ML RABMAER BAF
A= _l«:F

B 4 /d T 1% 1%
1 185 92 1.32 1.28 10.50
2 18.3 91 1.35 1.26 10.56
3 182 90 1.34 1.31 10.53

=a 167 2 0.42 1.68 15.73

IOAFSE B 11 s, B S Ko 8 5t 0k
21 92d A, ML A4, HEFRMIEK T 904,
BN LR TR K BT WO . FE b 9 T
WPz (AL, HAR B IR R AW 2 R A T R %,
HHEA EEERFEREERY ., RIZ4SE
PR AR B R, AR T TR AT AR

160

3 g

ASCWHFE T 2 i OR 5T IR - 0 S 3 Kok FR B 25 SR
S TSR, da RS R Mg e T R R
KA 0 OR 56 10 R, 45 21 PR Fh B S 790 1) o £ T
0.8 g/kg it E ZHAAAT 0.05 g/kg e- BRE IR LI Eh,
KAMEFR AT IE K S 19 d s FEHEER b, 454
RS HON 1.0% FIFLERIZ I 90 s b FE f5, Hfr e
WA REK 2 32 ds

FAh, RN ER R AT S, KR ORI AE
KF]20d, BAAERTIREFKA A 90 CALEE 30 min ;
B2, R TR EIF R EERCR, BT TR BT
PGB IS S, T B I K 1 5T
FEK A 90 d DL b BRIR A R AR T
FRIZARAR 320 1.0% FRIZINA] 60 s #4178 B iR FEE
90 C. #AJJZAHINA] 30 min.

ZR b, ARSCE R EEIR KR B 4R HME LR AE I
W, PR T A RATIAR O R s BIR - BRR
TR T2 S gty (Ko — e R 48, HFRA T
R BCAR DA™= b S A A A T R IR
B — BRI IREERAR, 0 RIS i Kok B B AP fR
SR, HoE R T BB . e TR R R
TR AR VE T2, A IR E

A AR
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