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Abstract: Taking spinach-fortified fresh noodles as the research object, and the water content, water activity, pH, acidity, color, chlorophyll
content, sensory attributes, and colony counts as assessment indicators, the effects of three storage methods (lighting, darkness and CO,) on
product quality were studied at 4 “C and 25 “C. The experimental results showed that the water content, water activity, pH, color, chlorophyll
content and sensory attributes of the spinach-fortified fresh noodles declined gradually, while the acidity and colony count increasing gradually,
with the prolongation of storage time at 4 “C and 25 “C under the three storage conditions. The products quality was the best under the storage at
4 °C and with CO,. The sensory score and the total number of colonies were 7.1 and 8.7x10* CFUIg, respectively, after the storage for 5 days
(the turning point of product quality). The sensory quality and the total number of colonies of the spinach-fortified fresh noodles were correlated
to the moisture content, acidity, water activity, pH, total chlorophyll content, chlorophyll a content, chlorophyll b content, L* value, a* value, b*
value of the product. This study provides important data support for extending the shelf life and breakthrough in technical bottleneck restricting
industrial development through investigating storage quality under different storage conditions.
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Table 1 Sensitive evaluation criteria of spinach fresh noodles
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Table 2 Color change of spinach fresh noodles in different storage conditions

25 “C et Al /h

e AR 0 6 12 18 24 30
5k, 46.18+0.34° 45.18+0.17% 43.85+0.37° 42.38+0.22° 41.02+0.13° 40.12+0.14"
L* TRtk 46.18+0.34% 44.47+0.19° 43.17+0.19° 41.66+0.28° 40.09+0.21° 39.27+0.18"
% CO, 46.18+0.34% 45.21+0.17% 44.22+0.12° 43.17+0.17° 42.13+0.11° 41.56+0.11°
i -5.54+0.15¢ -4.98+0.13¢ -4.21+0.13° -3.51+0.12° -3.0420.14% -2.71+0.13
a* TR K, -5.5440.15° -4,59+0.29" -3.82+0.12° -3.04+0.2% -2.5620.25% -2.22+0.15°
% CO, -5.54+0.15° -4.95+0.17* -4.37+0.19° -3.96+0.14% -3.54+0.17% -3.27+0.2°
3 23.84+0.23 22.57+0.32° 21.38+0.47% 20.35+0.25" 19.52+0.26" 18.86+0.38"
b* TR, 23.84%0.23° 23.11+0.21® 22.02+0.32° 21.14+0.38" 20.26+0.14 19.61+0.2°
% CO, 23.84+0.23° 23.43+0.21® 23.02+0.3% 22.59+0.22° 22.15+0.28" 21.84+0.19°

b - 4 Clzgntia)/d
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8 ¥, 46.18+0.34% 44.03+0.27° 42.18+0.26° 41.06+0.25%

L* TR, 46.18+0.34° 43.02+0.16" 41.4420.2° 40.28+0.13"

% CO, 46.18+0.34% 45.79+0.18% 45.41+0.21 45.02+0.14%

5k, -5.54%0.15° -5.42+0.19° -5.02+0.19 -4,58+0.1>

a* S -5.54+0.15° -5.15+0.13° -4.54+0.1™ -4.13+0.1°

7 CO, -5,54+0,15" -5.23+0.11° -4.93+0.26% -4,62+0.29%

Wk 23.84+0.23° 22.86+0.1% 22.05+0.28° 21.01+0.14

b* Tk, 23.8420.23° 22.18+0.13 21.21+0.29™ 20.31+0.24°

% CO, 23.84+0.23° 23.42+0.3% 22.99+0.16% 22.57+0.15
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SRR R T, FRUeR TS, B AR DR, LAY, .
HkZ 75 CO, IR FHERLE . 25 CIPRUNIN, o | \ -
WERIZS CO, I b AT 12h EREER(p00s), 20 TAERAHTIERESETARSE
PR, KT 6hs 4 CIPRININ, 7 CO,

TGS R b EAE 2 d 9. BEOIPIHAE 1 d WERE
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Table 3 Chlorophyll change of spinach fresh noodles in different storage conditions

Hy AL

ot EA REAE 25 CIsf A ia/h
/(mg/g) 0 6 12 18 24 30
i k, 0.0088+0.0003*  0.0082+0.0002* 0.0075+0.0003* 0.0069+0.0002° 0.0065+0.0002° 0.0062+0.0002°
"+4EE a FR#k  0.0088+0.0003° 0.0078+0.0001® 0.0071+0.0002° 0.0064+0.0002*  0.006+0.0001°  0.0056+0.0003°
#CO,  0.0088+0.0003° 0.008+0.0002® 0.0071+0.0003" 0.0066+0.0001° 0.006+0.0002°  0.0058+0.0001°
i k, 0.0041+0.0002*  0.0038+0.0003* 0.0036+0.0002% 0.0034+0.0002°  0.0033+0.0001° 0.0032:+0.0002*
st b FR#K  0.0041£0.0002° 0.0037+0.0002° 0.0035:+0.0002° 0.0033+0.0002°  0.0032+0.0001° 0.0031:+0.0001°
#%CO,  0.041+0.0002° 0.0039+0.0002° 0.0037+0.0003° 0.0036+0.0003* 0.0034:0.0002°  0.0032+0.0002
ik, 0.0129+0.0004  0.012+0.0003°  0.0111+0.0001* 0.0103+0.0001% 0.0098+0.0001°  0.0094:+0.0003°
vtk & %% FEEk 0.0129£0.0004° 0.0115+0.0001% 0.0106+0.0001%* 0.0097+0.0003° 0.0092+0.0002° 0.0087+0.0003"
#CO,  0.0129+0.0004° 0.0119+0.0001% 0.0108+0.0005® 0.0101+0.0003" 0.0094+0.0003"  0.009+0.0001°
TAEEE cpum 4 ‘Creatia/d
(mg/g) 30 0 1 2 3
5k, 0.0062+0.0002° 0.0088+0.0003° 0.0079+0.0001% 0.0071%0.0002° 0.00650.0001™
"t4kE a i K, 0.0056+0.0003° 0.0088+0.0003" 0.007520.0001% 0.0068+0.0002" 0.0062+0.0002™
% CO, 0.0058+0.0001° 0.0088+0.0003" 0.0082+0.0001% 0.007620.0002% 0.007+0.0002°
8K, 0.00320.0002° 0.0041+0.0002° 0.0038+0.0003° 0.0037+0.0001° 0.0035+0.0003°
"t E b ik, 0.0031+0.0001° 0.0041+0.0002° 0.0038+0.0002®  0.0036+0.0002% 0.00340.0002%
#.CO, 0.0032+0.0002° 0.0041+0.0002° 0.0041+0.0002° 0.004+0.0002° 0.004+0.0003°
8 %, 0.00940.0003" 0.0129+0.0004* 0.0117+0.0002* 0.0108+0.0003" 0.01+0.0003*
tgEEE O FEAL 0.0087+0.0003" 0.0129+0.0004* 0.0113+0.0002* 0.0104+0.0003" 0.0096:+0.0003%
A CO, 0.009+0.0001° 0.0129+0.0004* 0.0123+0.0002% 0.0116+0.0004* 0.011+0.0004%
E £ 1 S, 4 CIegkafEl/d
/(mg/g) 4 5 6
8K, 0.006+0.0002° 0.0056+0.0002° 0.0054+0.0002°
"t4%K a ik, 0.0057+0.0001° 0.0053+0.0001° 0.0051+0.0002°
7 CO, 0.0065+0.0002™  0.0061+0.0001° 0.0056+0.0002°
8 K, 0.0034+0.0002° 0.0033+0.0003° 0.0032+0.0002°
E ) ik, 0.0033+0.0001% 0.0032+0.0003% 0.00310.0002°
7 CO, 0.004+0.0002° 0.0039+0.0001° 0.0039+0.0003°
8 K, 0.0094+0.0003* 0.0089+0.0003° 0.0086+0.0003°
tREEE OBk 0.009+0.0002" 0.0085+0.0002° 0.0082+0.0003°
A CO, 0.0105+0.0004° 0.01+0.0001° 0.0095+0.0002°
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B IE #E IEMISE (p<0.01), SMHEtRb A, XUl
B AR TR B PPN A SR L . BV 2R a*s
IKGYE B KONGRS pH AR, H4ERa. L*.
b*HIAR A A . VR BB S KO &= Ky
WEEL pHY BEV . BIHSR. HgRa, b 2R
H e AR (p<0.05, p<0.01), S5RE. a*2
MR IEAHDG (p<0.01), SHEEZRbAHHEAR . X
Vi B SRA SETH R VR S AR SRR E . BV
IKGYE B IKOMEE pH SR, HEERa. L*,
a*s b K S EERRE. FEK S
a* SR E M (p<0.01), 5M4ERb. KOEE.

pH. EREIFS. artegR. MetKa, Lr. b*EEE
MRS IEAHSE (p<0.05, p<0.01). X ikt BHi A
K& BB SRRE . BEIH . B ag. K
G pHL BMERER. PaERa, EERD. L*., a*.
b* IS A AN . BREE S 23D, K& = Ko
WEREL pH. REE . BMEER. HgiRa, L*, br
5B FEEN R E AL (p<0.05, p<0.01), SETEM
B, a* EEEIEMSE (p<0.01). X5 BH AR S i
FRIE R SR &8 BEIH . W es. Ko
WEREL pH. BRI R, HgiRa, HHEERDb. L*. a*.
b* AR A A AH I

4 74 Cy T COMGERM TR IBTHIEX RE

Table 4 Correlation coefficients of various indicators during storage at 4 °‘C and CO,

f}iF KoeE® KpEE pH BE  REITS BEREH ETaE ct4Za ct&EFDb L a*  b*
Kooz 1
KoEE 0921 1

pH 0.927**  0.967** 1

B -0.861** -0.867** -0.902** 1
BEW4 0916%*  0.885**  0.920%* -0.911** 1
W& L4 -0.874% -0.899** -0.908** 0.887** -0.934** 1
Btk 0.965%* 0.969%*  0.966** -0.922*%* (0.923**  -0.912** 1
wt4EZ a  0.965%*F  0.971%* 0.972** -0917** 0.939** -0.924** (0.990** 1
wt4k& b 0.466* 0.455* 0.424 -0.477* 0.349 -0.366 0.539* 0.415 1

L* 0.945**  0.930** 0.902** -0.867** 0.910** -0.899* 0.947** 0.961** 0.375 1

a* -0.924**  -0.923** -0.907** 0.819** -0.895** 0.836** -0.941** -0.947** -0.413 -0.918** 1

b* 0.926**  0.955** 0.921** -0.910**  0.890** -0.882** 0.967** 0.965**  0.477* 0.957** -0.912** 1

JED % £ 0.01 KR () EARRFEAEL. *: £ 0.05KF () ERFAKL.

3 g [2] ARl 2ik 20 8 A o TR 2T 10 O (R 5 5 SR 4

A GEAE 4 TR 25 CHAF, JEiB. Bk,
78 CO, 55 3 P 7y 2\ S A S I RI/K 7 B /ey Ky
TR pH . BREE. (. MEER. BE. EIERE
B BT B] IR T 1%, 7E 4 °C 78 CO, I3
U, PERIEAL. R R R R TR
IR, 5d JaKa & EHUR 2%, KOTEE T
P% 7 0.0062. pHE FF% 7T 0.37. BRZE LT 14,
BRI R AR G REVHY 7.1, BEIEE
8.7x10° CFUIg. #55EM], P53 AT K™ W
W, RIS, N24AE 4 °CL T8 CO, ISR I
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