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Figure 1 Movement of time series rubber price monthly data from January 2011 to December 2020.
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Table 1 Statistics and p-value test independent of error in Holt’s model by autocorrelation Ljung-Box Q method

Lag df Statistical value p-value

18 16 8.429 0.935

*Significant difference at p<0.05.

Residual ACF Residual PACF
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Figure 2 Histogram ACF and PACF of forecasting error by Holt’s method.

Table 2 Statistics and p-value test independent of error in Double exponential smoothing model by autocorrelation Ljung-Box Q method

Lag df Statistical value p-value

18 16 22312 0.173

*Significant difference at p<0.05.

Residual ACF Residual PACF
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Figure 3 Histogram ACF and PACF of forecasting error by double exponential smoothing method.
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Figure 4 Histogram ACF and PACF of rubber price by Box-Jenkins method.
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Figure 5 Histogram ACF and PACF of time series rubber price data transform rank difference 1 by Box-Jenkins method.

Table 3 Estimate parameter by ARIMA(1,1,1) model

Parameter

Estimate Statistical value p-value
ARL( (I)l ) -0.906 -6.831 0.000

-0.836 -4.740 0.000
MAL(O; )

*Significant difference at p < 0.05.

Table 4 Statistics and p-value test independent of error in Box—Jenkins model by autocorrelation Ljung-Box Q method.

Lag df Statistical value

p-value

18 16 0.9561

0.889

*Significant difference at p < 0.05.

14
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Figure 6 Histogram ACF and PACF of forecasting error by Box—Jenkins method.
Table 5 Compare MAPE of forecasting 3 models
Rubber Price (Baht) forecasting
Value
Holt’s DES Box—Jenkins
MAPE 6.608 7.524 6.892
Table 6 Compare rubber price and forecasting value Holt’s method
Time Rubber Price (Baht) Rubber Price (Baht) forecasting by Holt’s method
Jan 2021 55.67 55.67
Feb 2021 57.32 54.79
Mar 2021 61.89 56.44
Apr 2021 60.13 61.02
May 2021 64.14 59.26
Jun 2021 59.36 63.27
Jul 2021 48.6 58.49
Aug 2021 50.22 47.72
Sep 2021 48.09 49.34
Oct 2021 50.31 47.21
Nov 2021 52.59 49.43
Dec 2021 54.02 5171
MAPE 5.724
200 A A
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180
,\"al\‘
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0
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Figure 7 Time series plot of rubber price and forecasting value Holt’s method.
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Table 1 Participation in community forest management in 5 aspects

22

level of participation

Participation issues

Mean’ S.D. Interpretation?

1. Participation in the root cause of problems 212 0.57 Medium Level

2. Participation in planning 221 0.54 Medium Level
3. Participation in the operation 2.44 0.44 High Level

4. Participation in receiving benefits from community forests 2.28 0.39 Medium Level
5. Participation in monitoring and evaluation 2.34 0.54 High Level

Mean 227 0.49 Medium Level

annotation interpretation criterion
Mean 2.34 - 3.00 High Level
Mean 1.67 - 2.33 Medium Level

Mean 1.00 - 1.66 Low Level

Table 2 Types of utilization of community forests

Category

%

—

. Perform a ritual

The benefits of spring water
Ecotourism

Picking wild vegetables
Mushroom picking

Find insects

Find wild fruit

Find herbs

® N o R~ LD

100.00
97.30
85.30
60.20
57.50
54.00
18.60
17.70
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ABSTRACT
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The purpose of this research was to study the Ban Hua Bueng community context and the Ban
Hua Bueng community forest context to communicate involvement approaches, developing
community forest management with participation and utilization of community forests of the
people of Ban Hua Bueng, village No. 9, Sai Mun Sub-district, Nam Phong District, Khon
Kaen Province This research is a blended research (Mixed-Method Research) collected data
from people of 113 households in October-December 2019 by using interview form, and
community workshops were organized using the participative process technique, Appreciation
Influence Control (AIC) were analyzed by using the SPSS for statistical analysis. The results
of the study found that Ban Hua Bueng is located at village No. 9, Sai Mun Subdistrict, Nam
Phong District, Khon Kaen Province. The village was established in 1899 with a living area
was 62 rai, an agricultural area was 883.24 rai and a public land was 124 rai. The Ban Hua
Bueng community forest covers an area of 80-0-9 rai with sandy loam. The forest condition is
dry evergreen forest. Most of the plants found are rubber trees, trellises, nests, takhian stone,
deer figs, and there is a spring in the middle of the community forest. In terms of participation
in community forest management and utilization, it was found that operational participation,
participation in monitoring and evaluation were high level. The use of community forests to
perform the rituals and benefit from the spring water as much as possible and guidelines for
developing community forest management with participation and utilization of community
forests by establishing a community forum and developing guidelines in the form of creating

a market for selling agricultural products and forest products in the community forest.
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Paper bag Laminated bag Polypropylene box

Figure 1 The appearance microwave puffed pork rinds from different of packaging type.

Table 1 Thiobarbituric acid reactive substances of microwave puffed pork rinds during the storage for 12 months

Storage Thiobarbituric acid reactive substances (mgMDA/kg)
time Paper bag Laminated bag Polypropylene box
(months) 28°C 5°C 28°C 5°C 28°C 5°C
0 0.32+0.02°  0.32+0.02) 0.33+0.01°  0.33+0.01) 0.31+0.02°  0.3120.02™
1 0.63+0.017  0.52+0.02' 0.49+0.01'  0.40+0.03' 0.76+0.03%  0.48+0.01'
2 1.02+0.03°  0.64+0.01" 0.57+0.03  0.45+0.01" 1.15+0.01°  0.53+0.00
3 1.23+0.04%  0.75£0.028 0.62+0.02"  0.51+0.028 1.34+0.02°  0.61+0.03
4 1.30+0.03°  0.98+0.00 0.88+0.01°  0.58+0.02 1.55+0.02°  0.68+0.02'
5 1.46+0.05°  1.12+0.02¢ 0.97+0.02"  0.69+0.01° - 0.73+0.02"
6 1.62+0.06°  1.29+0.03° 1.20+0.03°  0.72+0.03° - 0.80+0.01¢
7 - 1.34+0.02° 1.26+0.01°  0.79+0.02¢ - 0.88+0.021
8 - 1.41+0.04° 1.37+0.04°  0.85+0.00° - 0.92+0.03¢
9 - 1.54+0.03 1.49+0.02°  0.87+0.01¢ - 0.97+0.02°
10 - - 1.68+0.04%  0.93+0.02° - 1.01£0.01¢
11 - - - 0.95+0.02° - 1.14+0.01°
12 - - - 1.0120.03° - 1.1920.02°

*™ Means in the same column with different superscripts are significantly different (p<0.05).

Table 2 Moisture content of microwave puffed pork rinds for puffing by microwave oven during the storage for 12 months

Storage Moisture content (%)
time Paper bag Laminated bag Polypropylene box
(months) 28°C 5°C 28°C ™ 5°C 28°C 5°C
0 03.14+0.29°  3.14+0.20° 3.26+0.20 3.24+0.03 3.09+0.20° 3.01+0.23¢
1 03.79+0.16>  3.24+0.15° 3.31+0.24 3.75+0.40° 3.69+0.24° 3.87+0.27¢
2 03.94+0.39°  3.45+0.24° 3.40+0.10 3.69+0.38° 3.90+0.25° 3.97+0.16°
3 4.0740.09*  4.21+0.15° 3.33+0.11 3.65+0.16% 4.66+0.08°  4.05+0.19°
4 4.1240.46*  4.27+0.09° 3.13+0.14  4.36+0.34° 5.44+0.07° 4.15+0.10°
5 4.2140.12*  4.35+0.17° 3114024  4.56+0.10° - 4.72+0.15"
6 4.26+0.10*°  4.47+0.42° 3.1740.27 4.4140.10° - 4.98+0.25%
7 - 4.87+0.13° 3.4110.07 4.86+0.25> - 5.06+0.39%°
8 - 5.23+0.15° 3444022  5.15+0.34%° - 5.38+0.62°
9 - 5.34+0.14° 3344034 5.19+0.30%° - 5.35+0.16
10 - - 3.29+0.33 5.32+0.21° - 5.40+0.25°
11 - - - 5.29+0.06® - 5.49+0.23°
12 - - - 5.43+0.08° - 5.53+0.35°

> Means in the same column with different superscripts are significantly different (p < 0.05).

" Means in the same column are not significantly different (p > 0.05).
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Table 3 Expansion ratio of microwave puffed pork rinds during the storage for 12 months

Storage Expansion ratio (times)
time Paper bag Laminated bag Polypropylene box
(months) 28°C 5°C 28°C™ 5°C 28°C 5°C
0 4.47+0.15° 4.52+0.27° 3.6240.16  4.0840.19° 3.90+0.12° 3.61+0.43°
1 4294028  4.46+0.31° 33340.15  3.69+0.25° 3.32+0.36° 3.49+0.23%°
2 4.2140.21°°  4.33+0.09° 3.45+0.33  3.57+0.46" 3.30+0.32° 3.47+0.15%
3 4.16+0.13%  4.27+0.20® 3204054  3.49+0.03° 3.25+0.02° 3.47+0.20%°
4 3.98+0.16°  4.18+0.31%° 3.28+0.10  3.43+0.30° 3.2140.07° 3.39+0.24%°
5 3.9240.06  3.90+0.12° 3224027  3.35+0.11°° - 3.2540.26°°
6 3.84+0.30° 3.88+0.31° 3.4140.14  3.45+0.16°9 - 3.05+0.18°¢
7 - 3.39+0.07° 3.4040.25  3.33+0.10° - 2.83+0.17
8 - 3.25+0.02° 33040.13  3.17+0.13°C - 2.73+0.15°
9 - 3.24+0.27° 33640.10  3.19+0.07°% - 2.7140.24°
10 - - 3.4240.14  3.15+0.14% - 2.68+0.17¢
11 - - - 3.08+0.19% - 2.65+0.26°
12 - - - 2.98+0.16° - 2.59+0.36°

°¢ Means in the same column with different superscripts are significantly different (p < 0.05).

" Means in the same column are not significantly different (p > 0.05).

Table 4 Hardness of microwave puffed pork rinds during the storage for 12 months

Storage Hardness (N)
time Paper bag Laminated bag Polypropylene box

(months) 28°C™ 5C™ 28°C™ 5C"™ 28°C™ 5Ccm
0 18.97+2.41 20.79+1.96 19.40+1.27  20.25+0.79 18.59+0.63  21.13+1.44
1 19.18+1.23 18.20+0.65 20.02+1.84  20.92+1.29 19.36+2.96  22.84+2.80
2 20.16+2.09 20.04+1.72 20.1342.07  20.66+1.73 17.45+2.39  21.41+1.56
3 18.35+1.53 19.62+1.55 19.89+1.08 21.55+1.69 17.89+2.41 22.92+1.78
4 20.30+2.25 18.65+1.20 21.88+1.48  22.50+1.25 18.82+1.47  22.57+2.59
5 19.91+1.00 20.16+1.87 18.32+2.65 22.52+2.38 - 21.05+1.44
6 18.42+1.56 19.66+0.96 20.66+2.00 21.90+2.04 - 22.13+2.02
7 - 20.26+2.80 18.09+2.46 ~ 20.54+2.71 - 22.68+1.67
8 - 18.91+1.77 20.28+2.49 20.29+1.54 - 22.59+3.35
9 - 20.39+1.49 19.47+2.36 19.84+2.79 - 20.80+2.46
10 - - 19.74+0.87 20.85+1.77 - 20.56+2.82
11 - - 21.74+0.17 - 19.51+2.17
12 - - 20.55+1.42 - 20.85+1.17

"™ Means in the same column are not significantly different (p>0.05).
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ABSTRACT

Keyword
Puffed pork rind
Package

Shelf life

The objective of this research was to study the effect packaging types (folded paper bags and
then packed in sealed outer bag which was polypropylene bags, laminated bags (Nylon/Linear
low density polyethylene, LLDPE) and polypropylene boxes for microwavable) and storage
temperatures (room temperature, 2845 °C and low temperature, 51 °C) on quality of instant
pork rinds for puffing by microwave oven. The qualities were evaluated every month during
12 months of storage or until quality deterioration. The results showed that, there were a
tendency for moisture content and thiobarbituric acid reactive substances (TBARS) increased
(p<0.05) but the expansion ratio tend to decrease during storage (p<0.05). Instant pork rinds
were packed in paper bags, laminated bags and polypropylene boxes and stored at room
temperature had shelf life for 5, 9 and 3 months, respectively. On the other hand, Instant pork
rinds were packed in paper bags, laminated bags and polypropylene boxes and stored at chilling
temperature had shelf life for 8, 12 and 12 months, respectively. It indicated that the packaging
type and low temperature retarded the lipid oxidation of instant pork rinds during the storage.
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Y89019159U D1MINU LAz USUIUNSAULATINVDID1INS
Waun (P>0.05) uavszsulusavluomstuiissiu 12 uas 14
% flalfinarausuiunsniulived®msdu eMsUeU wazns

v

Auldvesemsitavua (P>0.05) Snsae Tnensiuldvesonms
Fuveaunznaud 1, 2, 3 uay 4 Wiy 394.44, 402.39, 399,02
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239.24,411.39, 273.04 kag 369.63 NTUADIU AIUGIAU
wazUSuanisAule T enuninf U 633.67, 813.78, 672.05
way 772.02 nusiofraiu Auanu
aUTTONINNITLDIYFULR
amiamwmmﬁfyLauimsuaungﬂmauﬁmﬁaa wansly
Table 3 wui1 seaUvelUsAUlUOIMTTU LAY UNAIIBIDIMS
ne IS nEnaTnAY soausIanINNITas Y AUIlnToILNE
anuaviiuios (P>0.05) uazszdulusiuluevnsdudisesy 12
uay 14 % Lidnasioaussnn1mnisasyiiulnvesunegnuay
fwdles (P>0.05) usnsldnguudes 1 winsuiunszaudy
uwnasvesenevinavildiminiiiudy (P=0.47) uax
Snsnsiasgivlaiugu (P=0.046) Tnsthwdndiiiuduwes
wwgngui 1, 2, 3 wag 4 WA 6.60, 8.45, 7.97 uay 8.61
Alansu aua1avu wazdnsinisiasgAulawindu 0.11, 0.14,
0.13 waz 0.14 Alansumaffeiu AINEIAY
msedeglavelnyus
nstesldvednruzvesunsiiognuauiiuiies uandly
Table 4 wui1 szavvelUsAulueIMITTU LazlnasvoI01MIs
werulifiBvdnasauiu (P>0.05) szaulusiivluemsduiisesu
12 uag 14 % uaguraswesemsuenu Winanenisteslaves
Tnvuzveaunzgnaasiiudies (P>0.05) Tnsrmseesldves DM
Tuunwgnaud 1, 2, 3 uag 4 Wiy 66.09, 65.87, 66.97 uag
65.74 % a1ua1nu N1sgaylaveads OM iy 70.09, 69.83,
69.07 4ag 68.17 % Aua1ny nseaglavas CP 1wy 69.98,

67.93, 70.83 uaz 68.90 % auaeu N3euldielasos NDF

goulauos ADF Lvindu 45.05, 45.64, 46.49 Lag 45.22 %
AIUEIRAU
pundunsa-a19 uenludelulnsioulunsaimizndn uasgsse
luidon

Aanulunsa-ae wesludelulasiaulunseinizugdn
wargieluiden wansly Table 5 wudn seAvveslusauly
91T URAE LA RIS UlUBnSwasauiy (P>0.05)
seaulusauluemstufissiu 12 uaz 14 % uazunaves
wnsvevldiinasennudunsa-aslunseimngwin (P>0.05)
TngAnsonrandunsa-an 2l 4 nisiuensveaunzngy
71,2, 3 uaz 4 Wity 5.73, 5.52, 5.70 uaz 5.91 AUAIU

syavveslusAuluo st unaruraswese i sueulall
nEwasiuiu (P>0.05) uarunasvesemisneuliiinane
wenlandielulnsiau (NH,-N) Tunssnsuinvssunsidiognua
Wules (P>0.05) uwaszaulusiuluemsduiisedu 14 %
dnavliseduseuludelulasiaulunszimening ety
(P=0.05) Tnedlawelaielulasiau Falusdl 4 wdafueims
voauwznguil 1, 2, 3 uaz 4 Ay 16.35, 18.68, 19.85
wag 23.35 Hadnsusolnddng auaisu

sgavvedlusauluomstularunaswesemseulidl
dvswasauiu (P>0.05) uaguraswesemsvenulifinanesyau
gisludenvosunsiilognuaniiuiios (P>0.05) ussedulusiu
Tuomstudisedu 14 % fwavinliszdugSeludengetu
(P=0.006) nediangi3eluion daluad a mamwsmjmﬁ 1,2,3

Lag 4 NaINUDIMISININY 15.50, 16.25, 20.25 wag 20.75

WINAU 56.74, 56.90, 55.75 Wwag 56.12 % ANNa1AU Lazn1s  Jaansunoladans auaiau
Table 1 Chemical composition of roughage and concentrate
Roughage Concentrate
Items (%)
Nap Nap with Leu CP12% CP 14 %
DM 19.96 27.67 93.19 92.39
% DM basis

OM 90.29 92.90 87.43 87.49
Ash 9.71 7.10 12.57 12.51
CcpP 6.97 10.63 12.10 13.98
EE 244 2.09 3.76 4.71
NDF 65.54 7191 37.96 38.35
ADF 44.76 44.35 20.20 2591

Nap = Napier Pakchong 1 silage, Nap with Leu = Napier Pakchong 1 with leucaena silage (50:50)
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Table 2 Effects of protein levels in concentrate with roughage sources on feed intake of crossbred native goats
Crude protein 12 %, Crude protein 14 %, P-value
frems Nap Nap with Leu Nap Nap with Leu SEM PL RS PL*RS
Concentrate
DM (g/d) 394.44 402.39 399.02 402.39 2471 0.65 0.28 0.65
% of BW 1.60 1.48 1.50 1.46 0.036 0.43 0.27 0.55
g/kg BWO™ 35.65 33.73 34.09 33.49 0.583 0.46 0.30 0.58
Roughage
DM (g/d) 239.24 411.39 273.04 369.63 10.824 0.86 0.0001 0.11
% of BW 0.95 1.51 1.02 1.34 0.030 0.47 0.0001 0.08
g/kg BWOT 21.16 34.40 23.25 30.65 0.705 0.57 0.0001 0.06
Total
DM (g/d) 633.67 813.78 672.05 772.02 12.327 0.95 0.0001 0.13
% of BW 255 298 252 2.80 0.044 0.26 0.0019 0.39
o/kg BWO® 56.81 68.13 57.34 64.14 0.78 0.29 0.0001 0.17
Nap = Napier Pakchong 1 silage, Nap with Leu = Napier Pakchong 1 with leucaena silage, PL = protein levels, RS= roughage sources
Table 3 Effects of protein levels in concentrate with roughage sources on growth performance of crossbred native goats
Crude protein 12 % Crude protein 14 % P-value
frems Nap Nap with Leu Nap Nap with Leu SEM PL RS PL*RS
Initial weight (kg) 18.38 18.95 18.64 19.03 0.513 0.87 0.65 0.93
Final weight (kg) 24.98 27.40 26.61 27.64 0.654 0.50 0.21 0.61
Weight gain (kg) 6.60 8.45 797 8.61 0.320 0.21 0.047 0.31
Average daily gain (kg/d) 0.11 0.14 0.13 0.14 0.005 0.21 0.046 0.30
Nap = Napier Pakchong 1 silage, Nap with Leu = Napier Pakchong 1 with leucaena silage, PL = protein levels, RS= roughage sources
Table 4 Effects of protein levels in concentrate with roughage sources on nutrient digestibility of crossbred native goats
Crude protein 12 % Crude protein 14 % P-value
frems Nap Nap with Leu Nap Nap with Leu SEM PL RS PL*RS
Nutrient digestibility, %
Dry matter 66.09 65.87 66.97 65.74 0.78 0.81 0.65 0.75
Organic matter 70.09 69.83 69.07 68.17 0.93 0.49 0.76 0.87
Crude protein 69.98 67.93 70.83 68.90 0.50 0.38 0.07 0.95
Neutral detergent fiber 56.74 56.90 55.75 56.12 0.83 0.61 0.88 0.95
Acid detergent fiber 45.05 45.64 46.49 45.22 1.09 0.82 0.88 0.68
Nap = Napier Pakchong 1 silage, Nap with Leu = Napier Pakchong 1 with leucaena silage, PL = protein levels, RS= roughage sources
Table 5 Effects of protein levels in concentrate with roughage sources on ruminal pH, ammonia nitrogen and blood urea nitrogen of crossbred native goats
Crude protein 12 %, Crude protein 14 %, P-value
Items SEM
Nap Nap with Leu Nap Nap with Leu PL RS PL*RS
Ruminal pH
hour, 0 6.22 6.32 6.19 6.28 0.040 0.66 0.24 0.99
hour, 4 5.73 5.52 5.70 591 0.067 0.20 0.99 0.14
NH,—N, mg/dl
hour, 0 15.18 17.51 18.68 17.51 0.720 0.25 0.69 0.25
hour, 4 16.35 18.68 19.85 23.35 0.944 0.05 0.15 0.76
BUN, mg/dl
hour, 0 12.00 12.75 16.00 16.50 0.616 0.009 0.62 0.92
hour, 4 15.50 16.25 20.25 20.75 0.696 0.006 0.66 0.93

Nap = Napier Pakchong 1 silage, Nap with Leu = Napier Pakchong 1 with leucaena silage, PL = protein levels, RS= roughage sources
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The objective of this study was to investigate the effects of protein levels in concentrate and
roughage sources on feed intake, nutrient digestibility, rumen fermentation, blood urea nitrogen
and growth performance of crossbred native goats. Sixteen crossbred goats (8 males and 8
females), 12-15 months old, average body weight of 18.74+1.8 kg, were used in this
experiment. The experiment was arranged in a 2x2 factorial in a randomized complete block
design (RCBD). Factor A was assigned for 2 levels of protein in concentrate (12 and 14 %) and
factor B was assigned for 2 types of roughage sources (Napier Pakchong 1 silage and Napier
Pakchong 1 with leucaena silage at 50:50 with 4 replications in each treatment. All goats were
fed concentrate at 1.5 % of body weight and ad libitum of roughage for 60 days. The results
showed that levels of protein in concentrate and roughage sources had no interaction on feed
intake, ruminal fermentation, blood urea nitrogen and growth performance of crossbred native
goats (P>0.05). But the 14 % protein concentrate increased ruminal ammonianitrogen (P=0.05)
and blood urea nitrogen (P=0.006). Used of Napier Pakchong 1 with leucaena silage as
roughage sources increased feed intake (P=0.0001), weight gain (P=0.047) and average daily
gain (P=0.046). Therefore, it could be concluded that the use of Napier Pakchong 1 with
leucaenasilage (50:50) as roughage sources could increase feed intake and growth performance
of crossbred native goats and could reduce protein levels in concentrate without altering on

growth performance of crossbred native goats.
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Table 1 The various medium culture for D. melanogaster experiment

Ingredients To T T, Ts Tq Ts
Sucrose (g) 385 - - - - -
Corn powder (g) 846 - - - - -
Agar (g) 115 11.5 115 115 115 115

Propionic acid (ml) 23 23 23 23 23 23

Yeast (g) 154 154 154 154 154 154

Ripe mango (g) - 100 - - - -

Ripe papaya (g) - - 100 - - -

Ripe pineapple (g) - - - 100 - -

Ripe jackfruit rags (g) - - - - 100 -
Ripe chempedak fruit - - - - - 100
rags (¢)

Note: adjust the volume till 1,000 ml with distilled water

nsAnswauwasilussezivusuluesiaudas
GSULALNDGIUAT IV YUNTIONTIF I

awnInaulagasurasne (T,) uasdsuyuan (Ta) Fady
ansilinainingnsdy q ldhumaaeusnsduvesualii
WAL 8 4ANTNAADIATEAUAITUTY 2% 4% 6%
wae 8% TnetimineoU3snes (T,-2%, To-4%, T-6%, T--8%,
Ta=2%, Ta—04%, Ta-6% Uay To-8%) WAz MISATUAN UsavYA
msvasadlivaenans 10 vaen uazuaenasldunam?
$1uau 10 ¢ WBeaitgungl 20 ssmigaifea iuian 7 fu
Jeudosuuasdsurous \desraasuian 11 fu usazyanis
naapsudauvg il 2 nqu 9 av 5 vaea dmiunsaiy
Snunuoudiiluens dawilmdeldvaraauasy 17 fu
fudwud ity vesgu Fr uiazuaondausndaudleuians
waziivasnas 10 g wialddmiunismaasssely vinns
yipRewIvs 3 41
ANWINAYEIDIMTANKYAIGA TULAYNOgNLAL I UgNABN TS
Fuitugvoaunaimi

uaaiu Fy Aideuenty thnidsduemsgrsuzasne
anuasdsuyuan mnudity 6% uaz 4% aetmindayuns
uwinzyansnnasdlivaene1ms 5 viaen uwiazvaenemsld
uais 1w 10 ¢ Feilgamgfl 20 svraidua Udesuias
wiviousiiu Fr iflensy 7 u issouasdauenuendidtouians
wassEu P, iaoma 10 4 Sreluideduvaenamslusidle

ATU 7 T Yaeewauisu Fr iewieasuian 17 Tu wdalu
FNUUIAWITUY F3 TIIMInnaesviensa 3 9

mslaneideya

AAgsinansaifnaglusunsy Statistical Package for
Social Science (SPSS) ¥nsnageuAIMANAeARAEl ALY
One-Way ANOVA U @ ¥
mMalesedasdnvesiidesodldnmeasulaauad

Duncan’s multiple range test
(Chi-square test) fisesuammndasiu 95%

HAN1333Y
MsAATIEIUTIINTIT0 M TVe A SIgN
asemnsfinvlunaldaniiunduingdv (Table 2)
UFunalusauey luyie 0.46-1.4 n$3/100 N1 YTu1m
mslulainsnaglugag 8.4-22.6 n31/100 ¥y uazUsinadludu
at/luY19 0.14-0.67 n31/100 3y FevyuaniivTunalusiu
arslulainse wagluiugeanvindy 1.40£0.07 22.62+0.03
wag 0.67+0.03 n31/100 n¥u mwamy



S. Nitipan et al. / (PRAWARUN AGRICULTURAL JOURNAL 2022) 19(1): 45 - 50 47

Table 2 The nutrition of fruits using as supplement in a modified medium

Fruit Protein Carbohydra  Lipid
ruits

(g/100g) te (g/100g) (g/100¢g)
Ripe mango 051£002°  1851x0.03°  0.26:0.02°
Ripe papaya 0.70£0.03°  9.730.03° 0.33+0.01°
Ripe pineapple 0.49+0.02°  12.30+0.07° 0.14+0.02°
Ripe jackfruit rags  1.40£0.07°  22.62+0.03° 0.67+0.03"
Ripe chempedak
] Pt P 046+0.03  844+003° 0.22+0.03°
rurt rags

Note: 95% interval confidence level was tested.
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Figure 1 The number (average) of larvae from various experimental culture
medium after 11 days of post-culturing, TO: control, T1: ripe mango, T2: ripe
papaya, T3: ripe pineapple, Téd: ripe jackfruit rags, and T5: ripe chempedak
fruit rags
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TO T1 T2 T3 T4 T5
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Figure 2 The number (average) of adults from various experimental culture
medium after 17 days of post-culturing TO: control, T1: ripe mango, T2: ripe
papaya, T3: ripe pineapple, Td: ripe jackfruit rags, and T5: ripe chempedak
fruit rags
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Figure 3 The number of larvae and adults from the modified culture medium
supplemented with ripe papaya and ripe jackfruit at concentration of
2% - 8% (w/v)
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Table 3 The number of male and female Fs-Drosophilla adults and the ratio

of male to female adults from different culture mediums

No. of Fs-Drosophilla Female
Diets df. x% and male
Female Male .
ratio
To 104 111 1 0.167 0.94:1
T-6% 175 166 1 0.188 1.05:1
T-4% 128 121 1 0.145 1.06:1

Note: 95% interval confidence level was tested.
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ABSTRACT

Keyword
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Local fruits

The fruit fly (Drosophila melanogaster) is a useful animal model for studying genetic
inheritance. Fruit fly cultivation in the laboratory room is essential. Each laboratory room,
as well as the culture media, was developed using a variety of indigenous components.
The purpose of this study was to compare the effect between the five modified medium
supplement with different fruits, including ripe mango (T1), ripe papaya (T2), ripe pineapple
(T3), ripe jackfruit rags (T4), ripe chempedak fruit rags (T5), and control (T0), for increasing
the number of fruit fly larvae and adults. Our results indicated that the larvae and adults in the
modified medium were significantly more numerous than those in the control group
(p=0.00006 and p=0.00001, respectively). The modified T2 and T4 medium significantly
increased the average number of larvae of 72.2+11.4 and 70.4+22.3 instar larvae and adult of
49.0+4.0 and 40.8+2.8 flies, respectively. In T2 and T4 medium, the fruit ratio was optimized
between 2 and 8% (w/v). The maximum number of larvae (112.67+34.82) was seen in the
T4-4% media, which contained 4% (w/v) ripe jackfruit rags. T2-6%, mixed with 6% (W/v)
ripe papaya, and T4-4%, which had the higher adult population than other medium
of 43.3+18.4 and 41.3+16.4 flies, respectively. In addition, T4-4% and T2—6% medium had
not affect on reproduction and the growth of the offspring generation. The genetic inheritance
of the F3-D. melanogaster generation fed with both modified mediums showed that

the phenotypic and male-to—female ratio were not significantly different from the control

group.
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43 71 way 161 Wethdeyaddunseeziluandeyadiiu
indlelndvestalnatamieddnuiu 28 arewug u1asne
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Table 1 Pasting properties of various waxy corn flour and genotype for SNPs in Dull-/ gene

Peak viscosity

cultivars Type

SNPs position

Breakdown (RVU) Set back (RVU)

(RVU) 130 213 480
F4305 Inbred 98.45 gh 35.50 gh 15.06 h-k GG GG T
KKCW02 Inbred 74.37 k 21.79 j-L 11.95 n-r GG GG TT
M80 Inbred 82.29 i 38.97 fg 13.70 j-n GG GG TT
PWHBO1 Inbred 64.29 mn 15.04 In 13.04 i-k GG GG cT
UTIl1 Inbred 94.00 h 20.04 km 32.50 c GT GG T
UTI20 Inbred 57.08 n 9.45 no 13.62 j-m GT GA cT
UTI22 Inbred 7291 lk 11.20 mn 60.70 a GT GG T
WEWS003 Inbred 180.46 a 97.66 a 21.08 e GG GG T
WKA005 Inbred 38.12 oq 037p 8.79 tu T AA cC
WPK018 Inbred 14.12's 037p 6.29 q T AA cC
WKNNO16 Inbred 34.12 g 037p 9.66 s-u T AA cC
WSJ003 Inbred 55.00 n 32.62 h 8.12 uv GG GG T
WTNGHB3003 Inbred 7587 u 19.25 l-n 15.25 h-k GG GG T
YNBO1 Inbred 33.91q 0.37 p 11.54 o-s T AA CcC
CNW142430505 Hybrid 11033 e 42.54 ef 15.54 h-j GG GG T
CNW142430519 Hybrid 99.87 gh 43.04 e 13.04 m-p GG GG T
CNW1504 Hybrid 109.04 ef 56.70 ¢ 15.45 h-j GG GG T
CNW1515 Hybrid 11294 e 40.83 ef 17.77 fg GT GA cT
CNW1537 Hybrid 61.04 Im 11.08 mn 14.20 i-m GG GG T
CNW1602 Hybrid 69.08 kl 22.45 j- 13.04 m-p GT GA cT
CNW1608 Hybrid 98.72 gh 41.85 ef 14.22 i-m GG GG T
CNW1614 Hybrid 99.77 gh 41.75 ef 16.18 gh GT GA cT
CNW1643 Hybrid 103.33 fg 34.20 h 12.37 m—q GT GG cT
UT1120 Hybrid 69.04 kl 15.12 In 15.91 g¢-i GT GA cT
UT1122 Hybrid 114.63 e 23.70 jk 56.12 b GT GA cT
Chai Nat 84-1 Commercial hybrid 140.83 ¢ 66.45 b 23.29d GG GG T
Fancy 111 Commercial hybrid 15354 b 5791 c 22.33 de GG GG T
Sweet violet Commercial hybrid 58.95 Im 23.12 jk 11.16 p-s GG GG T
Sweet wax 254 Commercial hybrid 98.12 gh 51.04d 13.25 l-o GT GA cT
Violet white 926 Commercial hybrid 56.29 n 25.04 ij 10.37 r-t GG GG T

Means within the same column with different letters are significantly different (p < 0.05).
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Figure 1 Phylogenetic relationships based on amino acid sequence encoded in
the Waxy gene of waxy corns, constructed using Neighbor-Joining method

Number on branches is bootstrap values obtained for 1000 replicates.
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Figure 2 Phylogenetic relationships based on amino acid sequence encoded in
the Dull-I gene of waxy corns, constructed using Neighbor-Joining method

Number on branches is bootstrap values obtained for 1000 replicates.
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ABSTRACT
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The pasting properties of waxy corn flours were investigated for evaluation of thirty waxy corn
cultivars including fourteen inbreds, eleven hybrids and five commercial hybrids as checks
using Rapid Visco Analyzer (RVA). The result of WKA005 WKNNO016 YNBO1 and WPKO018
waxy corn flours showed that the peak viscosity and their breakdown viscosities were found in
lower values when compared to the control cultivars while the setback viscosities of UT1122
UTI11 and UTI22 waxy corn flours were found in higher values when compared to the control
cultivars. The nucleotide sequences of the Waxy gene and the Dull-l gene respectively
encoding the enzyme GBSSI responsible for amylose synthesis and the enzyme SSllI
responsible for the main control of the elongation of amylopectin chains in flour were
determined. Sequence analysis revealed twenty nucleotide differences in the Waxy gene but it
was not found the relationship between genotype and pasting viscosity. While exon nucleotide
variation analysis of the Dull-I gene was detected seven SNPs; A28G, C34T, A55G, G130T,
G213A, A430C and T480C. Only three SNPs; G130T G213A and T480C, within a coding
changed the three amino acid sequences associating with low pasting viscosity of waxy corn
flour. The result suggested that SNPs in the Dull-I position could be potentially developed as
DNA marker for consumption quality of waxy corn.
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Table 1 The general information on farmers who raised Dang chicken

Item Frequency Percentage
Gender
Male a6 T6.67
Female 14 2333
Age (years)
Less than 30 3 5.00
31-40 26 4333
41-50 16 26.67
51-60 5 8.33
Over 60 10 16.67
Status
Single 23 38.33
Marriage 35 58.33
Widowed/Divorced 2 333
Education
Not studied 6 10.00
Elementary 28 46.67
Junior high school 8 1333
Senior high school 4 6.67
Bachelor degree 14 2333
Number of household members (persons)
1-2 16 26.67
3-4 36 60.00
5-6 5 833
Over 7 2 333

Occupations

Agriculturist a9 81.67
Company employee/Officialdom 6 10.00
i.e. Businessman, Housewife 5 8.33
Total 60 100

Source: from interviews and author calculations.

Table 1 The general information on farmers who raised Dang chicken

(Continued)
Item Frequency Percentage

Household incomes per month (baht)
Less than 15,000 9 15.00
15,001-30,000 39 65.00
Over 30,000 12 20.00
Loan
Have 49 81.67
Not have 11 18.33
Loan Source
Bank for Agriculture and Agricultural 38 77.55
Cooperatives (BAAC)
Community (village) funds 9 18.37
i.e. Commercial bank, Agricultural 2 4.08
cooperative
Experience of rearing Dang chicken (years)
1-3 39 65.00
4-5 5 833
Over 5 16 26.67
Source of knowledge for rearing Dang chicken
Family/Ancestors 37 61.67
Neighbor/Friend 11 18.33
Government officials 10 16.67
i.e. Internet, Newspaper 2 333
Total 60 100

Source: from interviews and author calculations.
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Table 2 Cost-benefit of Dang chicken production (baht/bird/production
cycle)

Item Value Value Percentage
In Non-

cash cash

(baht) (baht)
1. Fixed cost
1.1 Depreciation of poultry 3.12 2.65
structure and equipment
1.2 Opportunity cost for land use 2.10 1.78
1.3 Opportunity cost for capital 0.87 0.74
Total fixed cost 6.09
2. Variable cost
2.1 Breed 15.00 12.73
2.2 Feed 82.50 69.99
2.3 Drug and vaccine 0.50 0.42
2.4 Floor laying materials 0.30 0.25
2.5 Structure repairs and 0.48 0.41
equipment
2.6 Others such as water and 0.75 0.64
electricity bills
2.7 Household opportunity cost 12.25 10.39
Total variable cost 111.78
Total cost 117.87 100.00
Total cash cost 99.53
Total income 128.00
Net income 10.13
Income over cash cost 28.47
Return on investment (ROI) 8.59

Source: from interviews and author calculations.
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Table 3 Distribution channel of Dang chicken

Distribution channel Frequency  Percentage
Local gathering merchants a1 68.33
Wholesale merchants/Retail merchants 12 20.00
i.e. Community consumers/Community 7 11.67
restaurants
Total 60 100

Source: from interviews and author calculations.
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restaurants accounting for 11.67%, respectively.
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Figure 1 Canine blood smear showing, (A) Hepatozoon canis in neutrophil,
(B) Babesia spp. in red blood cell (C) Ehrlichia canis in monocyte and (D)
Anaplasma platys in platelet.
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Table 1 Types and prevalence of blood parasite in dogs in the veterinary

teaching hospital of Mahasarakham University (n=529)

Blood parasites Sample Prevalence (%)
Single infection
- A platys 29 5.48
- B. canis 4 0.75
- E. canis 190 3592
- H. canis 16 3.02
Mixed infections
- A platys + E. canis 75 14.18
- A platys + H. canis 2 0.38
- E. canis + H. canis 4 0.76
- B. canis + H. canis 1 0.19
- A platys + E. canis + H. canis 2 0.38
Not found 206 38.94
Total 529 100

A. platys = Anaplasma platys, B. canis = Babesia canis, E. canis = Ehrlichia

canis and H. canis = Hepatozoon canis.
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Table 2 Prevalence and factors affecting of blood parasite in dogs in the veterinary teaching hospital of faculty of Veterinary Medicine in Mahasarakham

University
Infections Prevalence of infected (%) Odds ratio P-values
Factors (n=323) (95% CI)
YES NO
Sex (n=529)
- Female 153 91 47.37% 1 (Reference) 0.4724
- Male 170 115 52.63% 0.88 (0.62-1.25)
Species (n=529)
- Thai 29 68 8.98% 1 (Reference) <0.0001
- Mixed 139 90 43.03% 0.28 (0.17-0.46)
- Foreign 155 a8 47.99% 0.13 (0.08-0.23)
Age (n=529)
- < 6 months a8 a6 14.86% 1 (Reference) <0.0001
- 6 months - 1 year 39 59 12.07% 0.63 (0.36-1.12)
- 1-3years 108 61 33.44% 1.70 (1.012-2.83)
- > 3 years 128 0 39.63% 3.07 (1.79-5.25)
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Table 1 Project members and non-project members of dairy cow bank project's profile

Socio-Demographic Unit Overall Test of
(n=62) difference®
Gender percentage 0.000
Male 45.2
Female 54.8
Age group percentage 3472
Less than 35 years old 113
36 — 45 years old 226
46 - 55 years old 532
Over 56 years old 12.9
Marital status percentage 2.000
Single/Never married 1.6
Married 96.8
Divorced/separated 1.6
Relationship with the percentage 3.151
head of the household
Head of the family 41.9
wife / husband 38.7
Son / daughter 16.1
Son / daughter-in-law 32
Highest education percentage 1.109
Primary school 50.0
Secondary school 33.8
Vocational training 9.7
Bachelor degree 6.5
Household size person 4.95 -0.264
Main occupation percentage 1.016
Dairy farm 98.4
Rice 1.6
Secondary occupation percentage 2.210
Dairy farm 1.6
Rice 54.8
Other crops 16.1
Private business 6.5
Not respond 21.0
Dairy farming experience years 1791 2.429**
Dairy farm characteristics percentage 0.161
Traditional farm 88.70
Modern farm 11.30
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Socio-Demographic Unit Overall Test of
(n=62) difference®
Total number of farm animals heads 67.07 1.231
Milking cows 29.20
Dry cows 512
Heifers (pregnant) 4.65
Heifers (age over 1 year, not pregnant) 8.78
Young cattle (age 6 months to 1 year) 7.28
Calves (age 1 month to 6 months) 11.82
Total labor on a dairy farm person 3.26 1.553
Household labor 2.84
Full-time labor 0.13
Temporary labor 0.26
Dairy cow culling percentage 1.069
Yes 93.50
No 6.50
Number of dairy cows culled heads heads 6.70 1.987*

® Test of differences among farmers participating and not participating in dairy cow bank project and socio-demographic of the farmers based on chi-square

and independent t-test; * significant at p < 0.1, **significant at p < 0.05, and *** significant at p < 0.01.

Table 2 Ranking of factors affecting participation in dairy cow bank project

Project members

Non-project

Test of

(n=31) members difference *
Factors affecting project participation
(n=31)
Mean SD Rank  Mean SD Rank
Cow breed (CB)
1. Selecting breeds from standard farms and selecting poor-appearance dairy 319 1223 (3) 213 0763 (14) e
cows from the herd (CB-SL) 2
Cow health (CH)
2. Managing good dairy health (CH-HEA) 226 1125 (8) 223 084  (9) 0.126
3. Prevention and control of disease (CH-DIS) 219 1078 (11) 235 0755 (4) -0.683
Cow stall and milking system (SS)
4. Houses suitable for the number of dairy cows (SS-HOU) 277 1741 () 229 0973 (6) 1.344*
5. The integrity and availability of farm equipment (SS-EQU) 216 1186 (120 223 0762 (10) -0.255
6. The efficiency of the milking system (S5-SYS) 219 13716 (9 226 0965 8) -0.214
Economic (ECO)
7. Having a better farm economy (ECO-ECO) 306 1237 (@) 229  1.006 (5) 2.704%%%
Knowledge (KN)
8. Good knowledge of artificial insemination and dairy breeding (KN-IVF) 219 1138 (100 213 1118 (13) 0.225
9. General knowledge of dairy farm standards (KN-STA) 239 1358  (7) 245 0995 (3) -0.213
10. Basic knowledge in animal health care (KN-HEA) 210 1136 (13) 223 0762  (11) -0.525
Farm management (MA)
11. Labor management (MA-LAB) 1.94 1.031 (14) 2.19 1.108 (12) -0.949
12. Feed and water management (MA-F&W) 190 1136 (15) 184 0735  (15) 0.266
Operation of a project (OP)
13. Public relations and dissemination of the project to farmers (OP-PUB) 410 1012 (1) 226 1210 (7) 6.490%**
14. Work of staff involved in the project (OP-WO) 335 099 (2 274 0934 (1) 2.318**
15. Regulations and conditions for participation and sale of calves in the project 265 1142 (6) 258 1057 (2) 0.231

(OP-RE)

°Test of differences in factors affecting project participation between farmers, participants, and non-participants based on chi-square and

independent t-test; * significant at p < 0.1, **significant at p < 0.05, and *** significant at p < 0.01.
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ABSTRACT

Keyword

Replacement heifer
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Limited

The purposes of this research were to investigate factors that affect the participation in the dairy
cow bank project of Khon Kaen Dairy Cooperative Limited’s members and to study the
obstacles to operating a dairy cow bank project of Khon Kaen Dairy Cooperative Limited by
applying Simply Random Sampling 62 farmers, which can be separated into 31 project
members, while the other 31 farmers who did the surveys were random farmers who were not
a part of the project. Data were collected through structured questionnaire interviews. The
information collected has been analyzed using a statistical package known as SPSS, which is
used to calculate frequency, percentage, mean, and standard deviation. The comparison
between the differences in group data was done using the Chi-square test. A hypothesis test
that helps with analyzing the process of the differences in means between independent variables
of the factors that affect the participation of the farmers (t—test) with statistical significance in
data analysis at p < 0.05. The result of the hypothesis test for the factors that affect the
participation of the farmers in the project found that there are differences in the cow breed, the
economy, and the operation of a project. The difference between the two groups of farmers was
significant at p < 0.0 1. Additionally, the work of the staff involved in a project between the
farmers of two groups was significantly different at p < 0.05. The operation of the project in
the past showed that the project faced some obstacles, which were management issues, a lack
of quality in the raising system, and a lack of manpower. Therefore, cooperatives must develop
an efficient heifer raising system in the project to make farmers more interested in participating

in the project, which will affect the feasibility of future projects.
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Table 1 Opinions of experts on the application to community forest learning activities at Ban Chiang Hian

Evaluation details X S.D. Satisfaction level
1. System capability 433 0.58 More
2. The ability to play games and answer questions a.67 0.58 Most
3. The ability of the system to turn on-off 433 0.58 More
4. QR code scanning accuracy 5.00 0.00 Most
5. Accuracy in listing information a.67 0.58 Most
6. Accuracy in showing forest history 5.00 0.00 Most
7. The accuracy of entering the map 433 0.58 More
8. The accuracy of the results obtained from the assessment a.67 0.58 Most
9. The ease of use of the system 433 0.58 More
10. Appropriate for choosing the font size on the screen a.67 0.58 Most
11. Appropriate use of the colors of text and images 4.00 1.00 More
12. appropriateness of use of the text symbol or picture a.67 0.58 Most
13. The same standardization in the design of the image screen 433 0.58 More
14. Appropriate placement of components on the monitor 5.00 0.00 Most
15. The vocabulary used by users is familiar and easy to follow a.67 0.58 Most
Overall 4.58 0.58 Most
Table 2 Satisfaction of users of the application to community forest learning activities at Ban Chiang Hian
x S.D. Satisfaction
Evaluation details
level
1. It is clear and accurate in the preparation of the application page 4.30 0.47 More
2. Easy to use in-app game play 457 0.50 Most
3. The app is easy to use a.27 0.45 More
4. Step-by-step sequencing continuity 483 0.38 Most
5. They are categorized to make them easier to understand. 4.47 0.51 More
6. The text in the application is linguistically and grammatically correct a.87 0.35 Most
7. Content and images are consistent 430 0.47 More
8. The formatting in the application is easy to read and use 4.63 0.49 Most
9. The report page is beautiful. modern, interesting 433 0.48 More
10. The colors in the design of the application are appropriate 457 0.50 Most
11. The background color and text color are appropriate for reading 393 0.78 Moderate
12. The font size and the font style are beautiful 453 0.51 Most
13. It has the speed of displaying images, characters and information 4.37 0.85 More
14. Illustrations can convey meaning 4.60 0.50 Most
15. The validity of links within the application 4.63 0.49 Most
Overall 4.48 0.57 More
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ABSTRACT

The research application to community forest learning activities Ban-Chiang-Hian aims
to develop of application to community forest learning activities at Ban-Chiang-Hian,
and the satisfaction of users of the application. The research tools are application to community
forest learning activities at Ban-Chiang-Hian. The questionnaire on the opinions of experts on
the application, and the satisfaction questionnaires of the sample to the application.
The research sample consisted of 3 experts and 30 individuals who interested in the application
(selected by simple random sampling). The results of the research found that an application
to community forest learning activities at Ban-Chiang-Hian provides 4 parts: quiz games, scan
QR-code, history of Ban Chiang Hian and Ban Chiang Hian forest map. The overall opinions
of experts on the application to community forest learning activities at Ban-Chiang-Hian was
the highest level. (¥=4.58) and the overall satisfaction of the users of the application

to community forest learning activities at Ban-Chiang-Hian was a high level (X=4.48).
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Figure 1 Kaeng Leng Chan reservoir located in Maha Sarakham Province,

Thailand (left) and Spirogyra neglecta grown in the reservoir (right).
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Table 1 Spirogyra neglecta (Hassall) Kutzing powder ingredient of traditional chili

paste from fresh water algae (Spirogyra neglecta)

Quantity of Spirogyra neglecta powder (g)

Type of traditional chili paste*

A B C Control
Nam Prik Ta-dang (NTD) 5 7 10% -
Nam Prik Pao (NPP) 5 7 10* -
Nam Prik Noom (NPN) 3 5 7* -
Nam Prik Narok (NNR) 5 7 10% -
Nam Prik Moo (NPM) 5 7 10% -

*The most favorite type of traditional chili paste.
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Table 2 Nutritional compositions of Spirogyra neglecta (Hassall) Kiitzing

Nutrient % Nutrient mg/kg DW
Carbohydrate 55.62 Mg 273.01
Protein 16.956 Ca 178.2
Ash 13.10 Fe 18.11
Fiber 9.2 Zn 1.52
Moisture 6.09 Cu 0.26
Fat 5.04
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Table 3 Mean of consumer acceptance score of spirogyra-derived products

Type Score (Mean+SD.)

of Color Taste Aroma Texture Overall
food

NTD 563+0.49  6.63+t0.57 6.53+0.61  6.63+0.67  6.63+0.60
NPP 597+0.61 6.17£038  6.03+0.56  6.27+0.58  6.30+0.60
NPN 537+0.49  6.67£0.43  6.23+0.60  6.30+0.58  6.67+0.48
NNR 557+0.50  6.70£0.47  6.50+0.63  6.33+0.48  6.60+0.50
NPM 550+051  6.47£0.57 6.17+0.38  6.57+0.50  6.47+0.49
Mean 561+0.52  6.53+0.49  6.30+0.56  6.42+0.56  6.53+0.53

3. msnsizviosrsznave InseARTaISMEna I 18
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Table 4 Nutritional compositions of spirogyra-derived products

91

Type of Percentage of dry weight (%) (Mean+SD.)

food * Carbohydrate Protein Fat Fiber ash Moisture
NTD-C 25.69+0.15 5.41+0.70 0.68+0.00 0.65+0.35 13.01£0.75 54.56+0.06
NTD** 22.69+0.11 3.78+0.08 0.60+0.03 0.54+0.04 9.54+0.11 62.85+0.06
NPP-C 45.12+0.01 3.53+0.00 5.6+0.07 0.67+0.57 7.8+0.04 37.28+0.11
NPp** 39.11+0.03 2.81+0.02 4.92+0.07 0.62+0.02 3.33+0.57 49.21+0.03
NPN-C 16.11+0.04 18.23+0.75 3.48+0.06 0.62+0.11 10.24+0.95 51.53+0.04
NPN** 12.23+0.03 16.66+0.04 3.45+0.05 0.52+0.15 9.93+0.70 57.61+0.11
NNR-C 45.90+0.57 20.28+0.70 9.37+0.15 1.14+0.08 11.08+0.36 12.23+0.02
NNR** 42.49+0.95 20.25+0.03 11.44+0.11 1.10+0.00 9.02+0.08 15.7+0.08
NPM-C 30.53+0.70 17.51+0.01 3.39+0.04 0.91+0.00 12.90+0.03 33.92+0.03
NPM** 26.95+0.36 17.48+0.07 4.23+0.05 0.90+0.00 9.91+0.03 41.37+0.01

*NTD-C : Nam Prik Ta-dang + 10 g S. Neglecta powder; NPP-C : Nam Prik Pao +
NNR-C : Nam Prik Narok + 10 g S. Neglecta powder; NPM-C : Nam Prik Moo +

** Control.

Table 5 Microbiological property of spirogyra-derived products

10 ¢ S. Neglecta powder; NPN-C : Nam Prik Noom + 7 ¢ S. Neglecta powder;
10 ¢ S. Neglecta powder.

 tood Total bacteria
Type of food *

Food safety criteria***

Yeast & Mold Food safety criteria***

(CFU/g) (CFU/g) (CFU/g) (CFU/g)
NTD-C < 1x10 < 1x10° < 1x10 < 500
NTD** < 1x10 < 1x10° < 1x10 <500
NPP-C < 1x10 < 1x10° < 1x10 <500
NPP** < 1x10 < 1x10° < 1x10 <500
NPN-C <1x10 < 1x10° < 1x10 <500
NPN** < 1x10 < 1x10° < 1x10 <500
NNR-C < 1x10 < 1x10° < 1x10 < 500
NNR** < 1x10 < 1x10° < 1x10 < 500
NPM-C < 1x10 < 1x10° < 1x10 < 500
NPM** <1x10 < 1x10° <1x10 < 500

* NTD-C : Nam Prik Ta—dang + 10 g S. neglecta powder; NPP-C : Nam Prik Pao + 10 g S. neglecta powder; NPN-C : Nam Prik Noom + 7 ¢ S. neglecta powder;

NNR-C : Nam Prik Narok + 10 g S. neglecta powder; NPM-C : Nam Prik Moo + 10 g S. neglecta powder

** Control

*** Microbiological guidelines criteria for food and food packaging, Vol. 3, Department of Medical Science, Ministry of Public Health (2017).
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Development of traditional chili paste from fresh water algae
(Spirogyra neglect (Hassall) Kiitzing)
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ABSTRACT
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This research aimed to develop of traditional chili paste from fresh water algae, (Spirogyra
neglecta). Ground—dried Spirogyra neglecta were used as ingredients for preparing five
traditional chili paste recipes: Nam Prik Ta—dang, Nam Prik Pao, Nam Prik Noom, Nam Prik
Narok, and Nam Prik Moo. The chemical and microbiological properties of the Spirogyra—
derived products were subsequently analyzed. In comparison to the control groups, those
without Spirogyra neglecta addition, all the products had higher protein carbohydrate and fiber
contents. For microbiological analysis, the total microorganism, yeast, and mold numerations
of all products were less than 1x10 CFU/g, which complied with the NIH standard. Moreover,
consumer acceptances involving sensory evaluation of the products were tested. Result showed
that preference for flavor, taste, and texture characteristics and overall acceptance for all
spirogyra—derived products were highly valued at 5.37 to 6.70. The findings from this research
indicate that Spirogyra neglecta is a promising source for the development of healthy food

which would be promoted for commercial in the future.
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=~

2018) Feaziiuladndaswslsidenaiunsonalsaluwuas

o A

dnsialanarsvinlunareduau (Order) faiudslannasy

L]

UszAnSnmaeaiiies e M. anisopliae Tunistasiuniin

v
1

waudssiudzndedaay P. manihoti Werduuuimslunis
ihifenelsalusuadlulfmunuuuasdas feluanmuvas
Ugnveanwasnslaedsis sudaduisnisannisldansiad
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Figure 1 Morphology of Phenacoccus manihoti Matile-Ferrero (Buamas &

Unahawutti, 2013).
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Figure 2 Developmental cycle of Phenacoccus manihoti (Calatayud & Le RU,

2006).
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Talunaesmanafinfisesdienszarudu mnsdanuladiie
LUILa0sveNT 8511787 M. anisoplice 3oansiaflainuaas
Thiamethoxam m1unssu3s Usunas 3 mL WWianenaes
wanafin andudreiseumdsusiudusvdsdvay 80 &/
N33135 (20 ﬁa/sgw) asluanudoadovun 60x15 mm fiseq
AEns¥A¥NTY (Whatman) Led 1 vuiawdur ugudnan
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a ::4
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Nan133e
NINAFIUYTEANEAMYNTOTUTI M. anisopliae 1ilka
J £ ° v a v a va

mdgudeaius vy vasdoumluanmiesuguanig
nan1madeuUsEaNSMMYedosulen M. anisopliace

N 5EAUAMUTUTY 1x10° conidia/mL 7 slsaina st iy

duendsdvundon 2 luanmiesdfifinng wuimasnwy

Weosnlua M. anisopliae 1 Tu Tnadasimsmeiadueaniy

Y

wladuddgnasdyundaiuunnaraiusg el e ddgy
(b < 0.01) (Table 1) Taerfos11Te M. anisoplice Weniads
Somnsmeadoveandoutetudsmdeduan 7.70+6.49%
warnuANULANA9eg 19l ded A yiisudunsdanud e
ansieilanuuas Thiamethoxam (44.02+13.06%) usliinundnu
wansadlewisuiunmunu dmsundsmsinmiu 3 Tu sgwy
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182 M. anisoplice Waz@15.AN ¥ 1uNAS Thiamethoxam
Tiianedsdnsmamevesndsutsiudsudduungagn
100.00+0.00% Famendsnisianu 7 Ju wwdunaiiuigon
1 M. anisoplice TdnuwasBuduledumunaguiadiuias
(Figure 3A) uazidlodunnnendsnsdany 13 u aznudule
fiunmquiaiusanyd sududifmegisdniay (Figure 38)
wazidloilalifesnmsaaeulnglindosgansseml asnuindu
Tnilieviaiertutudosnies M anisoplice 7ildaavy
nadau (Figure 3C wag 3D)
msnageulsaniamuauiesuies M anisoplice 7ise
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(78.14+8.27%, 83.33+7.05% Waz 91.15+3.47% f1u61AU)
Tianed sdnsinisniegandnisdanudieid esnd e
M. anisoplice (43.92+9.53%, 63.49+12.05% uag
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Table 1 Percent mortality of pink cassava mealybug exposed to conidial suspension of

Metarhizium anisopliae at 1x10° conidia/mL in the laboratory condition

%Mortality of pink cassava mealybug (Mean + SD.)

Treatments Day after spraying (days)
1 3 5 7
Control 000 +0.00° 0.00 +0.00° 0.00 + 0.00 0.00 + 0.00
M. anisopliae 770+ 6.49° 8579 +1690°  100.00 +0.00  100.00 + 0.00
Thiamethoxam ~ 44.02+13.06°  100.00 + 0.00°  100.00 + 0.00  100.00 + 0.00
LSD 1347 15.60 N/A N/A

N/A represents not applicable.
Means within the same column followed by the same letter are not significantly different (LSD:
p > 0.05).

Table 2 Percent mortality of pink cassava mealybug exposed to conidial suspension of

Metarhizium anisopliae at 1x10° conidia/mL in the artificial field condition

%Mortality of pink cassava mealybug (Mean + SD.)

Treatments Day after spraying (days)

1 3 5 7

Control 0.00 +0.00 © 0.00+0.00° 000 +0.00° 0.00 +0.00°

M. anisopliae 4392 +9.53° 6349 +1205° 8090+ 560°  86.63+582°

Thiamethoxam 78.14 £827° 8333+ 7.05° 91.15+ 347 ° 91.15 +347°
LSD 1154 12.89 6.08 6.26

Means within the same column followed by the same letter are not significantly different (LSD:

p > 0.05).

1 mm

I mm

Figure 3 Colonization area and conidial mass of Metarhizium anisopliae covered on pink cassava
mealybug in the laboratory; A. Mycelium of M. anisopliae after sprayed at 7 days; B. Compound
of M. anisopliae after sprayed at 13 days; C. Conidia and hyphae of M. anisopliae under
microscope (400x) after sprayed at 13 days; D. Conidial density of M. anisopliae after sprayed
at 13 days.
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70% Tuvnue i Al-Hedad et al. (2017) wud1i¥e3149 87
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wushedesides M. anisoplice 7 7 Yu Fedenpdosiuseay
984 Boonchuay et al. (2018) Ainuindulovead osien
M. anisopliae 2z uunaquil ian1euenvesnd unszland
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nsnadeudstdniamvendesnder M anisopliae
fisgiuamanduty 1x108 conidia/mL lufivnnaey dsn1sin
WU 3 5 wag 7 1 uansuszansnmnistesiumdndiesuie
2 voundeutlstudendsinuy lasrelAnnaiadesnams
MY 63%-86% nielaeindeuszana 74% eilUszanamilon
nimsmaseuluanmitesfiimadennazessesansiian
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