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Influence of Composite Biopreservatives on the Preservation Effect
and Quality Changes of Fresh Wet Noodles
MA He, LI Ya, WU Jig, LI Jiang-shan, LIU Chang-jin><
(College of Food Science and Technology, Tianjin University of Science
and Technology, Tianjin 300457, China)

Abstract: Due to the high water content of fresh wet noodles, it is easy for microorganisms to breed and
spoil, and quickly loses its edible value. The effect of composite biopreservatives such as chitosan, Nisin
and tea polyphenols and their formula on shelf-life and storage quality of fresh wet noodles was
investigated in this study. The results showed that the prescription 0.25% chitosan, 0.025% Nisin and
0.012% tea polyphenols can prolong the fresh wet noodles shelf-life to 48 hours under room temperature and
relative humidity 60%, and the total number of colonies was less than 5.0 Ig (CFU/g), which complied with
national standards. However, under the same conditions, the total number of colonies of CK group have
exceeded the national standard within 12 hours and the water absorption rate decreased by 26.07%
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whose edible value was |ost.
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W TN K& 3 min, 5 IRk, R
BE AR (mp ), T2 E S 2 500 mL 4§
s, HZEWKESR, #5, B 100 mL FE
FRHH (mg), LA 105 CHEFEHET /Ky B
(mg ). WA MZEEM R RITE LA (1)~(2),
PREEINE i . A AU AT A A 15 min, BUE
BT 720 nm I G

[ﬂﬂ(%:%xloo% A (1)

A m BB (g); my HER
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I 457K 43 f B 434 (% )o
1.3.5 I % TR R PR I

AU Ik, IR Bk 25 M
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gy, FAREEREE TS, BRI ATATCE T8Y
£ b, 5 min 52 BUB R RN S 800 T
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my x (1-w) LN IATESY, Wi4r 10073 (K 1),
F1 EHEREITIRAE
Tablel Sensory scoring standard of fresh noodles
yiy=| Wi o145y P W bRifE
JLRES 10 BHAMBEMITE RGN 85~104; MARYIAE 6~8.45y; JuEAR., £KH 1-5.9 4
TR 10 RWARTOLHEAME RWEHWMAE . LB N 85~10 /r; RMEMAHALKME N 6.0~8.4/r; £kl
JH AR B B, gk . B E R 1~5.9 4
i& H 20 AW — MR E A& BT s 8 17~20 435 FEORAE SHK 12~16 43 KR ERE 1~11 43
(DAL PNGN
BTk 25 W ATEVE Y, W H  AWREh. EAMEN 22~25 4y WEAAITAMIE Pl 15~21 43 wEh2E . TRk
GIEISEXPNAN KRR 1~14 5
b 25 e AR, T PHIERTSE T . ORK N 22~25 4y FET . RS AR 15~21 43 RO &
SR B Kl 1~14 5
St 5 FRAE M MAR O J6W o 4.3-541; JEWREEE Tl 3~4.2 4 SR N 1~2.9 4
G R
ok 5 I i 2 b HEEE 4.3~55; ALK 3~425; ARkl 1~294

1.3.7  $ERMEIRI E

SR AEM g, IFRIIE L.
1.4 #HiEsbE

K F origin Pro 2021 L)}z SPSS Statistics 25.0
Xof SO AT b B K S E MG b, AR R
RAEEARE , P<0.05 /R 24 5 8
%, HIrASimdEE 3K,

2 ZRE5H5H
2.1 EBHE. Nisin, XS B £ HE %S

20

AR i 39 005 6 T s o R E e R
Nisin, 2% 2 Wy (1 f5c RS i 5 O S 500 5 I i
Fil o TnIEl 1 Bz, I ) F A i 0 T 7 5 KR
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e, WA B e | 1-b BFR Nisin
TRANE - 0.02%. 0.025%i, 7EI#E 24 h i 14 7%
MECR I E R bR, B 1-c FrR 28 2 W bt A
B A 355 40 M 1F 3 B9 A= BRAE S84k A RS
ORI 5 2 P A O L R v AR AT, R
FEKFE 24 h,

1@ oy Ao A ©

T 01% 9 0% 91 0%
~ gl —0.15% — ——0.005% . —— 0.004%
0 — 0.2% 20 81 - 0.01% % 8 — 0.008%
B o7l — 0.25% 2 —0.015% 2 —0.012%
o —0.3% S 7t —~ 0.02% S 7+ —0.016%
3ol | - 0025% 5 — 0.02%
I ) A/ . . 3 3
& = a ] A o/ S— s
W/ o4l i = i

4r
0 12 24 36 48 60 72 0 12 24 36 48 60 72 0 12 24 36 48 60 72
T3S} ) /b T3 1] /m &6 inpEil
0 astBBRRINE; b-NisiniFiINgE; cXLmEing.,

Note: a-Addition of Chitosan; b-Nisin addition; c-Addition of tea polyphenols.
B 1 REFIRMEN EHEEE [N
Fig.1 Effect of preservative addition on the total number of coloniesin fresh noodles

22 4HEAREERAZGTUEHENHRE
R A TR N 1B W a1 i O 8 i
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P AR A I AT A, O S S R T
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JIT 7 52 O 2 1Y) TR 9 KOTSRS T T B, X R
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iR
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=
5
20
&
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"
3 1 1 1 1 1 1 1 >
0 12 24 36 48 60 72

JE- 58k Es E]/h
T [P P /NS P B EARTE P<0.05 I 225 Al

Note: The lowercase letters in the same line chart were marked

differently when P<0.05.
2 REABAREVHESTHEMNERNXR
Fig.2 Relationship between the number of microorganisms
in the best treatment group and storage time

23 H£tHEEMEIEPEENTURE
B Bl DA Ry 2 T AR T A A T e R

T 58 € %) A A R R e ) 22 I SR A
(PPO) HlLEAIIHILEAEDY, SR E7E 25 °CI”
WA T sk inge 2, fE G Ferh, X HRZH
SERCAR LBt I 48 h 5 Elid L
{E R K& 21.4 TMixt R4 L {H T W& 28.55, UiHATRN
S AR SR T LIS AR 1 Kk R A e
A S Y a 2% ETF (P<0.05) HE

F2 EEEMBIEEREENTL
Table2 Color change of fresh and wet noodles during storage

FEGRZEED IR (] /h L a b’

0 79.20£0.42*  0.66+0.01° 17.66+0.28°
a b b

S 12 75.03+1.24* 0.68+0.01° 20.56+0.22
24 64.23+2.72° 0.71£0.02° 22.00+0.76"
48 50.65+0.69° 0.77+0.01* 23.70+0.78°
0 77.83+0.13% —0.93+0.01° 9.67+2.49%
- 12 74.00£1.20° 0.74+0.01° 9.79+0.09°

L ,

24 63.87+0.87° 0.97+0.02° 10.76+0.21%
48 56.43+1.44° 1.15+0.04* 12.45:1.41%

e =3 o B2 5 5 B A R Y B AR R AN
%5t P<0.05,

Note: In the same column, the different superscript letters of
the control group and the compound group were significantly
different (P<0.05).
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FeZl & (R TR, Xl fie 5 RREERA X,
A A X ZEm 1A SR B, R
R FLALRY b (eI AR ozl 7, (HAE R
20 b (A T R 2L 13 A A D e e 5 P R
JIRT A e i T8 6 1R
24 SSEPEEEREESENTL
fief Y8 1T % B4 W K SR 2 2R AT LA SR DA T
Syt . TR B A RO gk 3 iR,
FEW R 48 h J5, 5%k RE LA BL U hin 4 e 5 %) i
T W 7K 58 (N 56.64%:+0.69% 71 % 69.06%:
1.28% ), T R HHAE ( M 8.97%+0.02%f% = 7.36%:
0.14%), ML (0.4240.01 NTU [%Z 0.11+
0.01 NTU ), &55RKW], I [ S5 7E i & b i
AN T R, R T 4 ) B R A A R AR
b, A 00 T A% 1 25 28 R R X K R 2 a0 g
#3 SEEEPRTRERERSEOTL

Table3 Changes of cooking characteristics of fresh
and wet noodles during storage

FESRZERD A/ K E/% KRR JHEE/NTU
0 82.71#2.05° 4.79+0.28° 0.04+0.01°
12 77.47+1.39° 6.03+0.01° 0.06+0.01°
popiiskii

24 70.96+0.99° 7.83+0.09 0.10+0.02°
48 56.64+0.69° 8.97+0.02*° 0.42+0.01%
0 90.63+1.94* 3.85+0.02° 0.02+0.01°
12 79.94+0.30° 5.70+0.08° 0.04+0.02°
S meal . \
24 73.73+0.61° 6.23+0.14° 0.06+0.01
48 69.06+1.28% 7.36+0.14% 0.11+0.01%
A [l —3 o B2 5 &2 e 41 AN R _E bR B i B AN

% 5 P<0.05,

Note: In the same column, the different superscript letters of
the control group and the compound group were significantly
different (P<0.05).

IO, 90 T 4% P 2 AR R R R BT, XA
S AN R A R ) R A IR T A
RO TN R I = D e v e oo L A E RN RS
48 0] (14 68 TET EIET G 48 h JE W K K L X R 4H
4.5%, BRI 0.67%, ML T X RA, Ui
FIF S O3 i 500 T L g A T A 8 R
25 EPEERMEFENE

M 4 iR, 7625 CIE 48 hm, XHHR4L
55 B A A AR R B (P>0.05), 5
X REZHAR L, AN INOREEFR) i fef T 2 (DA 7 526.00+
1.27 g & 3 095.90+3.75 g) FKiTE ( 3 526.43%
14.93 g.sec & 1 342.37+55.19 g.sec) LA Az MH Mg
( )\ 1897.28+1.95 g % 594.81+1.42 g ) #BA Ik
K, 455 s AR A P i A XTI A7 D 285 1)
e TR (A5 A A I 3 6 5] 1) i 300 T 2% 45 T8 B # 22
BT RS, TS S0 R e 5 %) & 1 ] LA i A=
Wiy R KBy 1 O B, X 5 Man Li 25T
G5 —F, B TCLLAS IHEBR 1Y B ST L T IR
A%, 5T BN A A R 2
7 A% FE 1 5 22 IV B 1 o T T 9 D 2 5 A
AT LR TR A g L R R
26 AEEREETEERERREITFNOETLIE

WA 3 frzs, TEREG A b A5 g ok 290t
L, MBUERR . KESERL NS . BRCAHR
CRETabR L IR, PR S O 2E AT DA ] e
YA, AR RO ) B e, (PR R
AR, JEIRSE Nisin HoA s o i ok,

F 4 SEREEIOEIEESRMNEL
Table4 Texture changes of fresh and wet noodles during storage

e I s 18] /h /g S NELIE P /g [l 53 P
0 7 664.53+0.50° 0.57+0.012 3167.01+85.52* 0.39+0.08*

— 12 6 735.564.18" 0.58+0.05° 2994.60+1.42" 0.34+0.01%®
24 5030.88+14.84° 0.51+0.02* 1 674.05£39.07° 0.33x0.02%*

48 1 753.49+45.14" 0.34+0.01° 223.29+14.21° 0.20+0.07°

0 7 526.00£1.27° 0.67+0.12* 1897.28+1.95° 0.21+0.06®

p— 12 6 814.60+1.20° 0.44+0.01° 1 684.32+20.90° 0.16+0.01°
24 5348.99+38.19° 0.46+0.03° 2 048.11+25.91° 0.26+0.01°

48 3095.90+3.75° 0.48+0.01° 594.81+1.42 0.17+0.03®

e F—F X IR 5 2 B AR bR b R, 255 P<0.05,
Note: In the same column, the different superscript letters of the control group and the compound group were significantly different

(P<0.05).
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Fig.3 Changes of sensory evaluation of fresh wet
noodles during storage
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PEB IR, SERIASIF RS A R, T N
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A8 JOAELVAS 0 R 6 70 (9% i 1 DO 85 VR 0 2
W 4-b s, 78 10 MEEERT, 7K 48h J5 5
B i W2S 5 Waw BH A ) B4, SRR i
R0 ) LAY o) 6 Tl S 28 S Ak A I ) A

K 4-c fin, AZEBIATEE (RD) N 0.842,
A RHLAHEEON (RS )H 0.286, FAITIN 40 Q)
4 0.539, R? 5 Q?i#fiid 0.5 Fm Bl 4 45 T L
ezl QP AL S RMIZE /N T 0, BRI
AR, AONIZEE SR T F B S 0 2 e R0 A
W T &AL 250, T REARTT L
B (O TR I 98k 2 b (R i 550 %o i T 7 Mk <k
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T : aOPLS-DA; b-It7jik 48 h JF HIiKEl; el WEFLE R . WIC: XI5 &M EWHIR; W5S: S RA L&Y HER; W3C:
X EERIT F AL G WHUR; WES: XA TAEREME; WBC: XA MG HUR; W1S: 3@ WBBUR; wiw: X EHl
WAL R WaS: MEEEYIBEUR; Wa2w . XD RS WA UL B s W3S xRS Y B

Note: a-OPLS-DA; b-Radar chart after storage for 48 h; c-Simulation cross-validation results. W1C: sensitive to aromatic compounds;
WS5S: sensitive to nitrogen oxides; W3C: sensitive to ammonia and aromatic compounds; W6S: selective for hydrogen; W5C: sensitive to

olefins and aromatic compounds; W1S: sensitive to hydrocarbon substances; W1W: sensitive to inorganic sulfide; W2S: sensitive to alcohol;
W?2W: sensitive to aromatic compounds and organic sulfides; W3S: sensitive to hydrocarbons.

B 4 SRS B AR 877 78 A 5] e B i) A XURR 22 4K
Fig.4 Flavor changes of fresh noodles with compound preservatives during different storage time
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