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Abstract

Global warming is progressing due to the increase of greenhouse gases since the industrial
revolution. carbon dioxide is a representative greenhouse gas. carbon dioxide is needed
by plants for photosynthesis. there are also studies that photosynthesis is active when the
concentration of carbon dioxide in the atmosphere is higher than that of the atmosphere.
this can be used to increase carbon dioxide absorption in agriculture. there are studies on
the absorption of carbon dioxide by houseplants with large leaf areas. studies related to
the amount of carbon dioxide uptake of barley, which have a small leaf area, are lacking.
therefore this experiment was conducted to investigate the relationship between carbon
dioxide absorption and leaf area of barley. the experiment was conducted by dividing the
sprouted barley into 3 groups with different growth conditions. sprouts barley were locked
in an airtight box at the same time for three days. air was collected immediately after
confinement, and air was collected 5 hours later. the collected air was analyzed for carbon
dioxide concentration through a gas analyzer. In group C, the amount of carbon dioxide
absorbed per unit time and area was high, indicating that the absorption was not only related
to the area of the leaf but also other factors.
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Fig. 3. Soil
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Fig. 4. Port
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Fig. 7. Barley on the port
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Fig. 9. Sleeve septa

Fig. 10. 3 Group of barley
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Fig. 11. Syringe and 3-way stopcock

Journal of Agricultural Machinery Engineering 2(1) December 2022

45



Analysis of color variation and development of a reaction tool for the development of time-temperature indicator based on Maillard reaction

Results and Discussion

BA5 A3b= Table 13+ 2T Al B2

Table 1. Carbon dioxide concentration immediately after sealing

Number of Experiments Group CO, (ppm)
Group A 1,073.127
Day.1 Group B 1,055.898
Group C 916.078
Group A 877.303
Day.2 Group B 980.667
Group C 945.420
Group A 979.006
Day.3 Group B 988.348
Group C 987.175
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Table 2. Carbon dioxide concentration after 5 hours of sealing

Number of Experiments Group CO, (ppm)
Group A 516.306
Day.1 Group B 427.398
Group C 423.163
Group A 268.278
Day.2 Group B 321.511
Group C 364.584
Group A 250.047
Day.3 Group B 232.097
Group C 264.186

7) 78 29 4% Qo) AL Table 33} 2T Group C7F AFS] o] 7174 21, 912 77} 714 Sk Group
A o

Journal of Agricultural Machinery Engineering 2(1) December 2022 46



Analysis of color variation and development of a reaction tool for the development of time-temperature indicator based on Maillard reaction

Table 3. leaf area measurement by Image J

Group A Area (cm?) Group B Area (cm?) Group C Area (cm?)
1 1.39 1 0.79 1 2.98
2 1.49 2 1.38 2 4.03
3 2.16 3 1.57 3 5.15
4 2.53 4 1.66 4 5.57
5 2.62 5 1.82 5 5.77
6 3.18 6 1.85 6 6.83
7 3.32 7 217 7 7.31
8 3.75 8 2.37 8 10.21
9 3.89 9 2.37 9
10 3.18 10 2.84 10
11 1.39 11 2.89 11
12 3.89 12 3.15 12
13 443 13 3.16 13
14 5.52 14 3.96 14
15 5.93 15 4.15 15
16 6.27 16 4.20 16
17 6.42 17 4.26 17
18 7.21 18 4.52 18
19 7.48 19 4.94 19

20 10.05 20 5.27 20
21 21 5.80 21
22 22 6.77 22
23 23 7.13 23
24 24 8.92 24
Total 83.02 Total 87.92 Total 47.85

Fig. 12. Area calculation using ImageJ
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Table 4. Carbon dioxide concentration (ppm) after sealing and 5hours after sealing

Group A Group B Group C
After sealing  After Shoursof ~ Aftersealing  After Shours of  After sealing  After Shours of
(ppm) sealing (ppm) (ppm) sealing (ppm) (ppm) sealing (ppm)
I 1,073.13 516.31 1,055.90 427.40 916.08 432.16
I 877.30 268.28 980.67 321.51 945.42 364.58
il 979.01 250.05 988.35 232.10 987.18 264.19

Table 5. Carbon dioxide absorption (ppm) and absorption rate (%)

Group A Group B Group C
Absorption  Absorption rate Absorption  Absorption rate Absorption  Absorption rate
(ppm) %) (ppm) %) (ppm) %)
I 556.82 51.89 628.50 59.52 483.92 52.82
I 609.03 69.42 659.16 67.22 580.84 61.44
I 728.96 74.46 756.25 76.52 722.99 73.24

Table 6. Sum of leaf area and carbon dioxide absorption per area (cm?) and time (hour)

Group A Group B Group C
CO, absorption per unit area and hour (ppm/cm’h) 1.341 1.429 2.023
1.467 1.499 2.428
1.756 1.720 3.022
Sum of area of leaves (cm’) 83.02 87.92 47.85

Conclusion

B2 Aao) e AFES 247 dofjA] ot 4
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