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Abstract

Research and development on Utilization of Soybean has project in 2021. Which it consists of 2
activities and 6 experiments with objectives 1) to research and develop a comprehensive soybean production
system. Chiang Mai area 2) to increase the efficiency of fresh soybean production (Chiang Mai 84-2) in Chiang
Mai and Chiang Rai provinces and 3) to research and develop new types of soybean products according to the
market demand. Which conducts research by building and developing a network of seed and soybean
production soybean pods at community level Soybean planting area in Chiang Mai and Chiang Rai provinces
including the development of processing technology and soybean products. It was found that knowledge
transfer through the creation of a prototype plot for seed production and soybean production with participation
in the agricultural area of agriculturists, San Pa Tong District, Chiang Mai Province, can expand the cultivation of
Chiang Mai 60 soybean varieties, yielding seeds that meet the quality criteria in the distribution class. In addition,
a group of farmers and a network of soybean producers can be created and developediin San Pa Tong District.
Chiang Mai Province, number 1 group, has produced good quality soybeans. Soybean production is distributed
within the processing group and linked to distribution sources in nearby areas of 9:70'tons, helping to generate
income for the group of soybean farmers in the area about 197,250 baht. The enhancement of production
efficiency of Chiang Mai 84-2 fresh soybean pods at the community leveliin Chiang Mai and Chiang Rai provinces.
Get recommendations for proper use of technology, for example, the area of planting for each round should
not exceed 200 square meters, planting 7-10 days apart from each cycle so that farmers can manage the
planting area thoroughly and efficiently and produce continuous sales. In dry season, the optimal time for
planting soybean pods for the highest yields and yields is mid-December - mid-month. In the rainy season, the
suitable time for planting soybean pods for the highest yields and yields are: during June. The development of
processing technology and soybean products, it was found that germinated soybean paste made from red eye
soybeans had the highest content of‘GABA in seeds equal to 1,713 mg per 100 g of wet weight and protein
content of 5.12 g when stored under normal room temperature conditions. For a period of 3 months, soybean
paste from Sri Samrong 1 and Chiang Mai 60 varieties had decomposition of GABA. They were at the lowest
level, 5.97-8.86 percent, and protein 3.8-6.2%. As for the sensory quality assessment of soybean sprouts, it was
found that the Chiang Mai 60 variety received the most total liking. The study on the use of soy milk and
chicken eggs in the production of soft tofu was found that the ratio between soy milk and chicken eggs 90: 10
yielded the most suitable hard tofu, equal to 3,140 g, and the protein content of 12.21 ¢. All characteristics
were different (P < 0.05) and higher than semi-soft tofu produced by other processes. which received a total
liking score in the level of liking very much and the production cost is 118.98 baht. As for the increase in the
process of steaming to sterilize hard and semi-soft tofu at 80-90 degrees Celsius for 30 minutes, it can reduce
the amount of salmonella contamination. and extending the shelf life of hard and semi-soft tofu for 3 days.
Soybean Variety that is suitable for producing tofu cream dressing is Chiang Mai 2, which has a high protein
content. Both before and after storage at the age of 3 days in room temperature and low temperature
conditions. No contamination of Staphylococcus aureus was found before and after product storage. Because
tofu is steamed and sterilized before the water is used to make salad dressing. The results of the sensory
quality assessment at the level of liking. Can produce tofu and tofu cream dressing equal to 1,450 and 2,459.68

grams. The production cost of salad dressing is 132.40 baht.
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Figure 1 The physical properties of germinated soybean paste
Figure 2 Characteristics of semi hard-soft tofu on difference treatments.

Figure 3 Characteristics of tofu and tofu cream dressing on difference Varieties of soybean
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Table 1 Seed yield and seed germination of soybean seed: Chiang Mai 60 varieties at
farmers’ Fields in dry season, 2021.
Table 2 Seed yield and seed germination of soybean seed: Chiang Mai 60 varieties at
farmers’ Fields in rainy season, 2021.
Table 3 Growth Yield and Yield components of soybean, including with income and cost of
soybean production at farmers’ Fields in dry season, 2021
Table 4 Growth Yield and Yield components of soybean, including with income and cost of
soybean production at farmers’ Fields in dry season, 2021. (cont.)
Table 5 Growth Yield and Yield components of soybean, including with income and cost of
soybean production at farmers’ Fields in rainy season, 2021.
Table 6 Yield, cost, income, net benefit and BCR of vegetable soybean.at farmer’s fields,
Chiang Mai and Chiang rai in dry season 2021.
Table 7 Yield, cost, income, net benefit and BCR of vegetable soybean at farmer’s fields,
Chiang Mai and Chiang rai in rainy season 2021.
Table 8 Seeds weight, protein content, GABA content-and seed quality in soybean seed
on 4 varieties of soybean in the dry season-of 2021.
Table 9 The GABA content, protein content, thepercentage of GABA and protein loss in
the germinated soybean paste of 4 varieties of soybean
Table 10 Tofu fresh yield (¢/1,000 g.)’'and Held water content (%) in different treatments
at CMFCRC 2021.
Table 11 Protein content (g./100:g.) of semi hard-soft tofu in different treatments and
storage temperature of tofu during 3 days at CMFCRC 2021.
Table 12 Sallmonella spp. (in 25 g.) of semi hard-soft tofu in different treatments and
storage temperature of tofu during 3 days at CMFCRC 2021.

Table 13 Tofu freshyield (g/1,000 g.) and tofu cream dressing in different
treatments at CMFCRC 2021.

Table 14 Protein content (g./100 g.) of tofu cream dressing in different treatments and

storage temperature of tofu during 3 days at CMFCRC 2021.
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Iasunanisussiliuaunminulssamdudalusedugounnn aunsandainiuazinadaasueing windu 1,450 wag

2,459.68 N5y ﬁunumsmﬁmﬁwaé’m 132.40 UM

Table 1 Seed yield and seed germination of soybean seed: Chiang Mai 60 varieties at farmers’ Fields in dry

season, 2021

Seed Yield 100 seed weight Seed germination Seed vigor
Farmer’s name

(Kg/rai) (g) (%) (%)
1. Mr. Nakhon Pankhom 279 16.1 74 66
2. Mr. Lai Somwong 265 15.6 77 70
3. Mr. Nuan Chaiwut 313 16.5 69 59
4. Mr. Sophon Jaithong 264 16.0 70 62
5. Mr. Som Sinchai 188 15.0 65 54
6. Mr. Kham Mookham 275 15.1 65 53
7. Mr. Bunyang Singchai 275 15.8 83 7
8. Mr. Nikhom Aintakawin 207 15.5 62 a8
9. Mr. Suphet Wongrak 345 15.2 50 40
10 Mr. Narin Pankam 237 16.2 73 67
11 Mr. Sorasak Promdee 493 16.5 68 58
12 Mr. Kasem Prasertkum 284 15.0 60 ar

Table 2 Seed yield and seed germination/of soybean seed: Chiang Mai 60 varieties at farmers’ Fields in rainy

season, 2021

Seed Yield 100 seed weight  Seed germination Seed vigor
Farmer’s name

(Kg/rai) (g) (%) (%)
1. Mr. Nakhon Pankham 375 16.5 78 67
2. Mr. Kham Mookham 254 16.6 86 42
3. Mr. Bunyang Singchai 271 15.0 80 63
4 Mr. Sorasak Promdee 196 11.2 89 69
5 Mr. Narin Pankam 321 17.0 85 46
6. Mr. Kham khampan 389 15.9 86 45
7. Mr. Boonlert khampan 286 15.9 82 a8
8. Mr.Tham Singtui 222 16.2 88 64
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Table 3 Growth Yield and Yield components of soybean, including with income and cost of soybean production at

farmers’ Fields in dry season, 2021

No. Farmer
Details
1 2 3 4 5 6

Planting date 22 Dec. 20 22 Dec. 20 25 Dec. 20 24 Dec. 20 22 Dec. 20 24 Dec. 20
Harvesting date 10 Apr. 21 10 Apr. 21 13 Apr. 21 12 Apr. 21 10 Apr. 21 12 Apr. 21
Plant height (cm.) 40.43 43.97 44.30 46.07 45.6 435
Number of Node (Node/plant) 10.00 9.00 9.00 9.00 10.00 8.00
Number of branch (branch / plant) 2.00 4.00 1.00 1.00 2.00 2.00
Number of Pods (Pods/ plant) 18.20 21.26 17.75 16.97 22.10 20.7
Number of seeds (seeds/pod) 2.00 2.00 2.00 2.00 2.00 3.00
Weight of 100 seed (g.) 14.72 17.03 15.27 17.72 16.80 15.40
Yield (kg. /rai) 382.39 390.43 310.00 412.27 379.20 280.50
Selling price (Bath/kg.) 18.00 18.00 18.00 18.00 18.00 18.00
Income (Bath/rai) 6,883 7,028 5,580 7,421 6,826 5,049
Cost (Bath/rai) 3,000 3,171 3,275 3,180 3,240 4,433
Profit (Bath/rai) 3,883 3,857 2,305 4,241 3,586 616
BCR 2.29 2.22 1.70 2.33 2.1 1.14

* BCR (Income/Cost)

Table 4 Growth Yield and Yield components of soybean, including with-income and cost of soybean production at

farmers’ Fields in dry season,

2021 (Cont.)

No. Farmer
Details
7 8 9 10 11

Planting date 24-12- 20 22-12-20 22-12-20 24-12-20 22-12-20
Harvesting date 12-4- 21 10-4-21 10-4-21 15-4-21 10-4-21
Plant height (cm.) 56.80 57.10 49.90 60.10 36.40
Number of Node (Node/plant) 11.00 11.00 10.00 10.00 10.00
Number of branch (branch / plant) 2.00 2.00 2.00 2.00 1.00
Number of Pods (Pods/ plant) 29.20 29.80 19.60 20.60 16.15
Number of seeds (seeds/pod) 2.00 3.00 2.00 2.00 2.00
Weight of 100 seed (g!) 14.50 13.80 17.70 17.85 13.60
Yield (kg. /rai) 187.10 271.70 313.50 280.00 300.65
Selling price (Bath/ksg.) 18.00 18.00 18.00 18.00 18.00
Income (Bath/rai) 3,368 4,891 5,643 5,040 5,412
Cost (Bath/rai) 2,400 3,050 3,792 3,197 3,141
Profit (Bath/rai) 968 1,841 1,851 1,843 2,271
BCR 1.40 1.60 1.49 1.58 1.72

* BCR (Income/Cost)
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Table 5 Growth Yield and Yield components of soybean, including with income and cost of soybean production at

farmers’ Fields in rainy season, 2021

No. Farmer
Details
1 2 3 4 5 6 7
Planting date 22-8- 21 22-8- 21 6-9- 21 22-8- 21 22-8- 21 22-8- 21 22-8- 21
Harvesting date 20-12- 21 20-12- 21 28 -12- 21 20-12- 21 20-12- 21 20-12- 21 20-12- 21
Plant height (cm.) 55.33 60.07 49.67 65.23 74.70 46.50 68.00
Number of Node (Node/plant) 9.00 10.00 11.00 11.00 12.00 11.00 11.00
Number of branch (branch / 1.00 1.00 2.00 1.00 2.00 2.00 1.00
plant)
Number of Pods (Pods/ plant) 20.27 24.20 28.93 31.00 33.73 45.20 22.40
Number of seeds (seeds/pod) 3.00 3.00 2.00 3.00 3.00 3.00 2.00
Weight of 100 seed (g.) 16.00 16.62 20.35 16.24 13.19 16.30 17.28
Yield (kg. /rai) 370 325 216 300 186 242 317
Selling price (Bath/kg.) 30.00 30.00 30.00 30.00 26.00 30.00 28.00
Income (Bath/rai) 11,100 9,750 6,480 9,000 4,836 7,260 8,876
Cost (Bath/rai) 3,810 3,495 3,286 3,620 3,256 3,312 3,255
Profit (Bath/rai) 7,290 6,255 3,194 5,380 1,580 3,948 5,622
BCR 291 2.79 1.97 2.49 1.49 2.19 2.73

* BCR (Income/Cost)

Table 6 Yield, cost, income, net benefit and BCR of vegetable soybean at farmer’s fields, Chiang Mai and

Chiang rai in“dry season, 2021.

Yield Cost Income Net benefit
Farmers BCR
(kg)/1,200 m? (Baht) (Baht) (Baht)
Mr. Somkid Yasean 511 6,260 8,636 2,377 1.4
Mr. Tan Rakdee 333 5,749 6,656 907 1.2
Mr. Manoo Detkoonmak 1,000 10,833 25,000 14,167 2.3
Mr. Somboon Phrommin 956 10,362 19,720 9,358 1.9
Mr. Siripong Sitthideth 690 13,559 17,250 3,691 1.3
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Table 7 Yield, cost, income, net benefit and BCR of vegetable soybean at farmer’s field, Chiang Mai and Chiang

rai in rainy season 2021.

Yield Cost Income Net benefit
Farmers 5 BCR
(kg)/ 1200 m (Baht) (Baht) (Baht)
Mr. Somkid Yasean 745 7,543 14,900 7,357 2.0
Mr. Manoo Detkoonmak 783 9,916 23,490 13,574 2.4
Mr. Somboon Phrommin 594 8,010 14,032 6,022 1.8

Table 8 Seeds weight, protein content, GABA content and seed quality in soybean seed on 4 varieties of

soybean in the dry season, 2021.

Weight Protein content GABA Seed qualities
Varieties
¢/100 seeds (%) mg/100 ¢ Germination (%) Vigor (%)
Chiang Mai 60 15.27a 37.89b 69.41b 99 86
Chiang Mai 2 13.50c 36.42c 61.91c 98 88
Srisomrong 1 14.62b 38.56b 86.57a 99 89
Thangdang 11.04d 39.22a 70.6b 98 84
Average 13.61 38.02 72.12 98.5 86.75
T-test * * Y ns ns

Table 9 The GABA content, protein content, the percentage of GABA and protein loss in the germinated

soybean paste of 4 varieties of soybean

Germinated soybean paste

GABA GABA loss Protein content Protein loss
Varieties
0 month 3 months (%) 0 month 3 months (%)
(mg/100 g wet (mg/100 g wet
weight) weight) (%) (%)
Chiangmai 60 1500.0b 1366.8b 8.86b 5.43b 5.09b 6.2b
Chiangmai 2 1799.8a 1187.8c 34.10d 5.53a 4.75a 14.2¢
Sri Samrong 1 1441.7b 1355.8b 5.97a 5.53a 5.32c 3.8a
Ta Dang 1713.8a 1463.3a 14.59¢ 5.12c 4.26d 16.9d
Average 1613.8 1343.4 159 5.40 4.85 10.3

*Mean in the same column and row followed by a common letter are not significantly different at the 5 level by DMRT
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Table 10 Tofu fresh yield (¢/1,000 ¢.) and Held water content (%) in different treatments at CMFCRC 2021.

Tofu fresh yield Held water content
Variety
(g) (%)
100: 0 (control) 1,553d 62.21d
95: 5 2,308¢c 73.79¢
90: 10 3,140b 77.06b
80: 20 3,700a 85.44a
Mean 2,675 74.62
cv% 294 3.76

*Mean in the same column and row followed by a common letter are not significantly different at the 5 level by DMRT

Table 11 Protein content (g./100 g.) of semi hard-soft tofu in different treatments and storage temperature of

tofu during 3 days at CMFCRC 2021.

Protein content (g./100.g.)

Treatments Standard Pre-storage Storage intoom Storage in low
Soy milk: egg ratio Value temperature during temperature during

25-28 °c 4-5 °c

100: 0 (control) >8 15.18a 12:49a 13.38a
95: 5 >8 12.89b 11.80b 13.06b

90: 10 >8 12.21¢ 10.27c 10.92c

80: 20 >8 11.61d 10.32c 11.17c
Mean - 12.97 11.22 12.13

cv% - 2.82 2.11 3.84

*Mean in the same column and row followed by a common letter are not significantly different at the 5 level by DMRT

Table 12 Sallmonella spp. (in 25 ¢.) of semi hard-soft tofu in different treatments and storage temperature of

tofu during 3 days'at CMFCRC 2021.

Sallmonella spp. (in 25 g.)

Treatments Standard Pre-storage Storage in room Storage in low
Soy milk: egg ratio Value temperature during temperature during
25-28 °c 4-5 °c
100: 0 (control) 0 0 0 0
95: 5 0 0 0 0
90: 10 0 0 0 0
80: 20 0 0 0 0
Mean - 0 0 0

* 0 = Not Detected
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Table 13 Tofu fresh yield (g/1,000 g.) and tofu cream dressing in different treatments at CMFCRC
2021

Tofu fresh yield Tofu cream Cost of Tofu cream
Varieties of soybean dressing dressing
(g) (g) Bath
CM 60 1,410 2,391.83 128.00
CM 2 1,450 2,459.68 132.40
SKT 3 1,400 2,374.87 127.80
D 1,470 2,493.61 134.20
Mean 1,433 2,430.00 131.80

* Tofu fresh yield from seed 1,000 g.

Table 14 Protein content (g./100 g.) of tofu cream dressing in different treatments and storage temperature of

tofu during 3 days at CMFCRC 2021 (AOAC, 2019)

Protein content (¢./100 g.)

Varieties of Seed Pre-storage Storage in room Storage in low
soybean temperature during temperature during

25-28 °c 4-5 °c

CM 60 38.13 6.77¢c 6.24c 6.36d
CM 2 38.09 7.21b 6.63a 7.09a
SKT 3 37.46 6.68¢ 6.5%a 6.54c
D 38.04 7.38a 6.47b 6.82b
Mean 37.93 7.00 6.47 6.70
cv% 1.05 248 1.52 2.82

*Mean in the same column.and row.followed by a common letter are not significantly different at the 5 level by DMRT
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Figure 1 The physical properties of germinated soybean paste
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Treatment 1 Treatment 2 Treatment 3 Treatment 4

Soy milk: egg ratio 100:0 Soy milk: egg ratio 95:5 Soy milk: egg ratio 90:10 Soy milk: egg ratio 80:20

Figure 2 Characteristics of semi hard-soft tofu on difference treatments.

CM 6 CM 2 SKT 3 10

Figure 3 Characteristics of tofu and tofu cream dressing on difference Varieties of soybean
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