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Analysis and Validation
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Abstract: The effects of mixed gases with different volume fractions in the low temperature environment on the sensory quality and
nutritional value of tomato were studied. Tomato was used as the experimental model, and the samples were processed by precooling treatment,
packed in polyethylene food packaging bags with an open cell content of 5%, and placed in a controlled atmospheric chamber at 8°C with the
carbon dioxide volume fraction of 6%. Nitrogen was used to adjust the oxygen volume fraction at 2, 4, 6, 8, or 10%. After the quality indexes of
tomato (weight loss rate, color difference L* value, total soluble solids (TSS) content, titratable acidity (TA), and subjective evaluation) were
measured every two days, the data of six evaluation indexes were processed by a standardized method, principal component analysis (PCA)
method was used to establish the score function, and the traditional sensory evaluation was performed to validate the score model. The
experimental results showed that the indexes of tomato could be maintained at a good level under 6% carbon dioxide+4% oxygen controlled
atmospheric environment. The comprehensive function evaluation score indicated that in the process of long-term preservation under controlled
atmosphere, the low oxygen environment was conducive for the maintenance of the high quality of tomato. The results from the traditional
sensory evaluation method were consistent with those from the comprehensive function analysis. The PCA method indicated that the 6% carbon
dioxide+4% oxygen controlled atmospheric environment had a relatively high score level, and could maintain the nutritional value of the tomato
during the preservation and thereby improve the preservation quality.
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structure
E: LA 2= 3 RMLRERR; 4.8 SRR,
648 B A TARE, SAERIEMR; 9HHAL 105K 11
BREERG 12A4MKAR; 13 A80KAE; 148 EE; 15 AR 16.
AR, 17T UM, 18407 KAR; 19K A% 20 A4LEE .

13 RKEgit

12

1

M/ C
o

—— GlEA
oL —a HEA

0 1 1 1 1 1 1 1 1 1 1 1
1 35 7 9 11 13 15 17 19 21 23

1E] /b
&2 ERINEET
Fig.2 Temperature changes recorded both inside and outside
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Table 2 Principal component eigen values and cumulative variance contribution rate of tomato quality after different periods of
controlled atmosphere treatment

B 18]/d ERA HIEME T ETTRES% BT ETHREY%
2 1 5411 90.188 90.188
4 1 5.653 94.219 94.219
6 1 5.238 87.296 87.296
8 1 5.658 94.302 94.302
10 1 5.127 85.453 85.453
12 1 5.257 87.618 87.618
14 1 5.755 95.923 95.923

% 3 AEISIFRE & mBIERR RS R

Table 3 Principal component factor of tomato quality after different days of controlled atmosphere treatment

afiR)/d R REREE &£ LA TSS &% TA 4% HE EYLIRH
2 1 0.173 0.162 0.179 0.176 0.179 0.182
4 1 -0.177 0.175 0.167 <0.161 0.177 0.174
6 1 -0.178 0.180 0.183 0.161 0.181 0.186
8 1 0.172 0.176 0.168 0.176 0.162 0.175
10 1 0.192 0.185 0.186 0.179 0.190 0.147
12 1 0.164 0.187 0.179 0.184 0.162 0.189
14 1 0.173 0.173 0.173 0.172 0.163 0.167

7 4 FEISEARE T ERRERRNLGES TN SR RIIE
Table 4 Evaluation results of quality fresh tomato and verification

WiE OBk Gefa  RERh Y - T
2 1.053 4.83 2 0.807 3.92
4 0.926 4.80 4 1.213 4.13
2 6 -0.136 4.71 10 6 -0.124 3.83
8 -0.522 4.67 8 -0.768 3.79
10 -1.32 4.60 10 -1.128 3.68
0.889 4.70 2 0.896 3.70
4 1.02 4.80 4 1.085 3.82
4 6 0.045 4.62 12 6 -0.061 3.51
8 -0.617 4.56 8 -0.665 331
10 -1.337 4.50 10 -1.255 3.23
0.808 4.60 2 0.887 3.53
4 1.077 4.65 4 1.179 3.64
6 6 0.053 4.56 14 6 -0.242 3.21
8 -0.577 445 8 -0.686 3.12
10 -1.361 4.40 10 -1.138 3.03
0.844 4.30
4 1.197 4.34
8 6 -0.215 4.13
8 -0.647 4.02
10 -1.179 391
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