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Abstract

The research objective was to screen total phenolic compounds, antioxidants, tyrosinase and elastase inhibition
activities of 10 indigenous vegetables in Nakhon Ratchasima province. The plants were Passiflora foetida Linn.,
Marsilea crenata Presl., Tiliacora triandra Diels., Hydrocotyle javanica Thunb., Piper sarmentosum Roxb., Leucaena
leucocephala (Lam.) de Wit., Polygonum odoratum Lour., Limnophila geoffrayi Bonati., Amaranthus gracilis Desf. and

Schinus terebinthifolius Raddi. Leaves were washed, dried and ground to fine powder. Maceration with 95% ethanol
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was conducted for the extraction. There were 4 experiments including analysis of phenolic compounds, antioxidant
activity and tyrosinase and elastase inhibition using Folin-Ciocalteu method, DPPH radical scavenging activity assay,
dopachrome method and spectrophotometric method, respectively. Total phenolic contents of crude extracts of all
indigenous vegetables ranged between 47.56 and 307.83 mg GAE/g DW. The highest total phenolic compounds were
found in leaf extract of Limnophila leucocephala (Lam.) de Wit. with 307.83+6.11 mg GAE/g DW. When analyzed for
antioxidant activity, the crude extract from Limnophila leucocephala (Lam.) de Wit. showed the highest antioxidant
activity, with 145.62+5.61 mg QAE/g DW, followed by Tiliacora triandra Diels. (123.51£5.57 mg QAE/g DW) and
Amaranthus gracilis Desf. (106.3514.32 mg QAE/g DW), respectively. The best tyrosinase and elastase inhibitor
activities were found in Passiflora foetida Linn. leaf extract at 47.34+3.21% and 45.21+3.33%, respectively. This study
showed that the leaves of Limnophila leucocephala (Lam.) de Wit., Passiflora foetida Linn., Tiliacora triandra Diels. and

Amaranthus gracilis Desf. are rich in bioactive compounds. They could be developed as health and beauty products

ingredients in the future.

Keywords: Indigenous vegetables, antioxidant activity, tyrosinase inhibitiose inhibition activity
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G LAZINNMSNUMIRMSANN NS UM svhauas
uladinlsGiusanlunznnInves Chiavaroli et al.
(2020) AEAAFILLONROLTLAN LUNIHED LUNIHDA-1N
(80%) WAz i wulunsmnsnitaiadsiafiaozfiaa
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Table 2  Shows the percentage yield of the extract. total amount of phenolic compounds and percentage of
antioxidants Inhibitory percentage of tyrosinase and elastase of crude extra from leaves of 10 local
vegetables.

Total phenolic % DPPH free radical
Local name % Yield compound inhibition Tyrosinase Elastase
Crude Extract (mg GAE/g DW) (mg QAE/g DW) inhibition (%) inhibition (%)

Ka thok rok 6.20 95.34+4.97 60.3124.21 47.34%3.21 4521+3.33
Phak Waen 7.70 70.81+3.01 30.65+2.67 36.72+2.37 20.12+0.32
Yanang 10.70 294.24£5.05 106.3524.32 20.54+1.67 8.67+0.45
Phak Nok 9.50 171.269.70 68.54+ 3.75 14.53+0.63 30.67+2.43
Chaplu 5.60 65.48+4.33 12.43+2.75 40.22+2.14 15.95+1.45
Kra Thin 10.20 307.836.11 145.62+ 5.61 31.58+2.53 15.34%1.21
Phak Phaew 7.60 47.56+3.21 24.07+0.35 8.45+0.32 3.21+0.48
Phak Kha Yaeng 8.40 67.24+2.87 13.42+1.07 21.64+1.84 6.79+0.86
Phak Khom 8.47 235.626.44 123.5145.57 15.32+0.74 23.29+1.75
Matoom Saudi 8.17 83.23+5.45 22.65+1.87 25.23+1.75 25.92+1.85

** Quercetin - - 85.29+0.32 - -

** Kojic acid - - - 80.73+2.54 -
** PMSF - - - - 67.83+3.21

Anady £ AdeauuaaszIu (SD), n = 3
* ETINAIFIN
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Abstract

Pectin is a heteropolysaccharide polymer compound present in the primary cell walls of plants, where it binds cells
together. It will swell into a gel, acting as a gelling agent, when it is dissolved in water. It is used as a thickening agent,
especially in jams and jellies, as well as a source of dietary fiber. The purpose of this study is to study the extraction
of pectin from possum purple passion fruit peel and to optimize conditions for fruit acid pectin extraction using kaffir
lime juice compared to lemon ‘Pan Phichit’ juice and bitter orange juice. The pectin yields were 12.74%, 11.92%
and 10.82%, respectively. The pectin extracted from fruit acids was low methoxyl pectin. Determination of the ideal
conditions for kaffir lime juice extraction employed response surface methodology using Box-Behnken Design (BBD).
It was found that the extraction time of 120 min, 90 °C, and L:S ratio 15:1 ml/g resulted in the highest %yield of
12.81%. The results of the experimental design confirmed that the pectin extraction model could be used as a guide

for the extraction of pectin from other fruit peel.

Keywords: Pectin extraction, possum purple passion fruit peel, kaffir lime, low methoxyl pectin
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Table 1 Factor and Experiment Box-Behnken Design

(Passiflora edulis) with fruit acids

uaduasazanslalasaaednidudu 0.5 lwans Ysunm
10 UaRAAT meﬁm%“ﬁuw‘]mﬂﬂ RUA WRaaWNIA®
5 %Ea wadlniniaalssazarsloidonlaasenlss
Wiudu 0.5 Tuas awdsuyidulnng udiufindsines
yasmsazanslmasuloasenlosilddudsuiasi 2
i1 %DE Alelumusmnaanandafiuaasnnuduwus
LRI TEAUMIRAL RN TN A TUA LU LN anda
(23Ww NlNw3, 2523)

JEAULARLINESWLATY =

1301t NaOH 7 2 x100 (2)
1331 NaOH 71 1 +1/3u10s NaOH 1 2

5. N132aNUULNIINARDI

ATENaLnaanIINIURaNI&1IIRFUIA 2
ﬁm:ﬂgﬂ l¥n1veanuuuNNINARRILLL Box-Behnken
design (BBD) tavnansfitnunsaufilisunm favas
NaVL@T‘*?imﬂ“?iq@I@ﬂﬁﬂﬁmﬁﬁwa@iammﬁ@ 3 a9e leun
é’m’]mumaaﬁmzﬂg@]@iamnamm’maﬁauuﬁa (L:S),
qmwgﬁlumiaﬁ’ﬂ (T), URLTZULLIAINIENG (1) LATIZAU
a3n 3 s=d0 lewvauwavesiladoianudouaaslu
Table 1 31NNNTRENLLLANINARD IHINWIBNNTNARD
FIRUA 45 M3Naaad (Table 2)

Level
Factor Unit
Low High
L:S Ratio g/ml 5:1 25:1
Temp °C 100 140
Time Min 100 140
Table 2  Experiment Box-Behnken design
Factor
RunOrder

Time (min) (X)) Temp (°C) (X) L:S Ratio (ml/g) (X)) Yield (%)

1 100 90 25 7.50

2 120 90 15 12.79

3 100 90 25 7.21

4 100 100 15 8.13

5 120 80 5 7.99

6 100 80 15 6.77

7 120 80 25 10.12

8 140 90 5 5.22
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Table 2  Experiment Box-Behnken design (cont.)

Factor
RunOrder
Time (min) (X)) Temp (°C) (X)) L:S Ratio (mlig) (X)) Yield (%)
9 140 90 25 5.67
10 120 80 25 9.89
11 100 80 15 6.84
12 140 80 15 6.85
13 120 90 15 12.69
14 100 80 15 6.56
15 100 100 15 8.09
16 120 90 15 12.8
17 120 100 5 8.23
18 120 90 15 12.81
19 140 100 15 6.03
20 120 100 5 8.46
21 120 90 15 12.77
22 120 90 15 12.77
23 140 100 15 6.19
24 120 80 25 10.02
25 120 100 25 9.34
26 120 90 15 12.69
27 100 100 15 7.86
28 120 90 15 12.80
29 100 90 25 7.55
30 120 100 25 9.59
31 120 80 5 8.05
32 140 90 25 5.99
33 100 90 5 5.13
34 120 100 5 7.89
35 140 100 15 5.88
36 120 100 25 9.89
37 100 90 5 5.18
38 120 90 15 12.81
39 140 80 15 7.84
40 140 80 15 7.27
41 140 90 25 6.05
42 140 90 5 5.18
43 100 90 5 5.20
44 120 80 5 8.03

45 140 90 5 5.03
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Optimization of pectin extraction from possum purple passion fruit peel

(Passiflora edulis) with fruit acids
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Table 3  Pectin yield (%)
Weigh of peel (g) Weigh of pectin (g) Yield (%)
Kaffir lime juice (100 %) 10 1.26 12.74+0.62
Lemon ‘Pan- Phichit’ juice (100 %) 10 1.26 11.92+0.52
Bitter orange juice (100 %) 10 0.38 10.82+0.60
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Table 4  Methoxyl of pectin from possum purple passion fruit peel
Percent of Methoxyl Degree of esterification (%DE) Methoxyl
Kaffir lime juice (100 %) 7.35+0.14 37.50 LMP
Lemon juice (100 %) 4.45+0.21 27.27 LMP
Bitter orange juice (100 %) 3.76+0.12 23.08 LMP

* LMP = Low methoxyl pectin
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Work process improvement of anchor bolt installation in concrete columns
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Abstract

This research aims to improve J-type Anchor bolt installation in the column structure process. Determining the impact
of the joining process on those Anchor bolts and column bases, the work was concerned with the Overall Equipment
Effectiveness (OEE) data. Three major process indicators corresponded to the scale of OEE ; Availability, Performance,
and Quality rate. The use of jig and fixture has been a well-established approach to control the column base within the
standard position. All of the control points have been measured on the 3D axis, as 2D in the support plane and the
vertical level of the column base. Consequently, the problem of downtime loss due to the adjustment of column base
position was decreased. Complete one job installation of a column with 36 CM’ cross-section and 20m of the height,
took an averaged-cycle time of 22 minutes. Also, the before and after improvement of the process were compared
resulting to an increase in the rate of the first right job by 45 percent. Availability increased by 4%, Performance
increased by 5%, Quality rate increased by 4%. resulting in an overall equipment effectiveness increase of 11%,

and the Process Capability Index (CP) was increased from 1.14 to 2.22 leading to suitable operating costs.

Keywords: Anchor bolts setting, overall equipment effectiveness, Jig
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Figure 9 Distance of column edge to bolt Y-axis

Controls chart distance from column edeg to bolt Y.axis
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Table1  Time measurement of process before improvement

Process. Time. (min)
A1 = Prepare anchor bolts. 5
B1 = Measure distance. 10
C1 = Welding anchor bolt. 20
D1 = Edit distance. 5
E1 = Phase check. 4

Total time. 44
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Table 2  Time measurement of process after improvement.
Process. Time. (min)
A2 = Prepare anchor bolts. 5
B2 = Assemble jig and fixture. 7
C2 = Phase check. 7
D2 = Anchor bolt setting. 3
Total time. 22
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Table 3  Working period data

Work process improvement of anchor bolt installation in concrete columns

Working period.

Experimental results. Before improving process.(min)

After improving process.(min) Schedule time.(min)

Time/piece 4419 22.35 50
Total time 6,010 3,040 6,800
Lead time/ piece 6.10 4.1 15
Table 4  Results of the samples test before and after the process improvement.

Samples test before and after the process improvement.

Sample group.

Complete piece.

Number of samples.

Before improving process.

125 pc 133 pc

After improving the process.

130 pc 133 pc

OEE=AxP xQ (4)

_AIMININT (AUBKY) - LIafisanay
LIRINTIYINNTY (ATULN)

A ()

(DAMIANNUTTI X NWIUTUNUAREA L)
P = A o (6)
NATINNAN AT TN n

Q- (UAKNEA - uTLFE) @
NUNRE®

Table 5

* ANEAG A = 8ATINMINY
P = dagEnsnmwniivinan
Q = AANQUNN

mﬂ‘*ﬁayamimaaqﬁvlﬁmﬂ Table 3 Waz Table
4 ﬁaﬁwwgn']suﬂawa"lﬁ@h A P Q waz OEE 3nngun1y
@) (5) (6) uaz (7) IANAMINARBILFAINAGS Table 5

The overall equipment effectiveness of experimental result

Experimental results.

Before improving process.

After improving process.

A 87% 91%
P 91% 96%
Q 93% 97%
OEE 73% 84%

a a 1 Q
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Abstract

The aim of this research is to design a portable height measurement system using an ultrasonic sensor, based on the
height measurement device’s tilt detection using a tilt dumping sensor projecting. The operating principle starts with
checking for ground parallel using the values of linear acceleration and angular velocity obtained from a tilt dumping
sensor (GY-521). This is used as a starting reference for the ultrasonic sensor (HC-SR04) in transmitting and receiving
high-frequency sound waves as well as their time travelled to the microcontroller (ESP-8266). This is for calculating
the height and to display the results on the LCD screen. The height of a piece of cardboard was measured in
the laboratory at a distance of 50-200 cm in normal conditions and at room temperatures, ranging from 20-35 °C,
including the condition of placing the height measuring device inclined between 0 and +10 degree. This confrmed
that the percentage error of the standard height measuring device was less than 1.00%. Furthermore, the test results
obtained from measuring the height of 50 volunteers, whose heights ranged from 119 cm to 181 cm showed that

the largest error was determined to be 0.72%, which is less than the specified error of 1.00%.

Keywords: Height measuring device, ultrasonic sensor, tilt dumping sensor, microcontroller
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Table 1 An increased rate of growth in height according to age
Age Increased rate of growth in height Growth in height according to age
Newborn - 50 cm
1-6 Months 2.5 cm/month 65 cm
6-12 Months 1 cm/month 75 cm
1-7 Years 7.5 cm/month 125 cm
8-15 Years 5 cm/month 165 cm
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Figure 2 Operating diagram of an ultrasonic sensor
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and the X, Y, and Z axes
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Figure 4 Design of a portable height measuring device’s

frame. (a) components of a device (b) Overview of the
device frame
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Figure 5 A diagram of control system and display operation
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Table 2  Details of devices connecting with node MCU ESP 8266
Input Devices Output Devices
ESP 8266
Start SW. Reset SW. GY-521 HC-SR04 LCD 1602 Buzzer
PDO 110
SCL PD1 SCL
SDA PD2 SDA
Low PD5
ECHO PD6
TRIG PD7
Low PD8
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Figure 6 The inclination angle of a portable height

measuring device. (a) Tilt from the X-axis (b) Tilt from
the Y-axis
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Table 3  Linear acceleration result when measuring device is inclined at an angle of -10°and +10° degrees
Linear acceleration of -10° Linear acceleration of +10°
Trial
X X Y
1* testing 0.010 -0.041 0.861 -0.902
2" testing 0.012 -0.040 0.860 -0.904
3 testing 0.011 -0.040 0.862 -0.901
4" testing 0.010 -0.038 0.858 -0.893
5" testing 0.009 -0.039 0.860 -0.901
Average 0.010 -0.040 0.860 -0.900
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Portable height measuring device using ultrasonic sensor
with tilt dumping sensor
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Figure 8 A prototype of a portable height measuring device
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Figure 10 Percentage error occurred from height measuring a range of 50-200 centimeters
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Abstract

Predictions of sugarcane production can estimate the amount of raw product prior to it entering the factory and the final
amount of cane sugar produced. Thus, the prediction can help the efficient management of cane sugar manufacturing.
The objective of this study is to create a simple linear regression equation to predict sugarcane production by using
vegetation indices from Sentinel-2 satellite images in Chai Wan district, Udon Thani province and the data of sugarcane
production from sample fields. The vegetation indices included Ratio Vegetation Index (RVI), Normalized Difference
Vegetation Index (NDVI), Normalized Ratio Vegetation Index (NRVI), Ashburn Vegetation Index (AVI), Soil Adjusted
Vegetation Index (SAVI), Transformation Vegetation Index (TVI) and Infrared Percentage Vegetation Index (IPVI).
A total of 100 sample fields (20x20 meter each) were used in this study: 70 of them were used to create the equation
and 30 of them were used to check the accuracy. The results revealed that the linear regression equation from NDVI,
NRVI, SAVI, TVI, and IPVI has the highest coefficient of determination and equals to 0.88. The linear regression
equation from NDVI, NRVI, and SAVI had the mean absolute percentage error equal to 1.82. The equations can further

be utilized to determine sugarcane production and manage cane sugar manufacturing in the future.

Keywords: Sentinel-2 satellite images, vegetation indices, prediction of sugarcane production
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Table 1 Equation of sugarcane yield forecasting and coefficient of determination
Vegetation Index Prediction Equation R?
RVI y = 17.366 - 28.530x 0.85
NDVI y = -7.021 + 29.998x 0.88
NRVI y =-7.021 - 29.998x 0.88
AVI = - 4.392 + 0.002x 0.52
SAVI y =-7.021 + 19.999x 0.88
TVI y = - 22.020 + 59.997x 0.88
IPVI = - 37.019 + 59.997x 0.88

N1IAIIIROLATVANIALAR DUV DINITRIUN Y WBRELNALY 1.81 w6 gdlﬂﬁlﬁ PINURNNIINANDLIAN

WUINFNNIINADDLINNATRNTNIT RVI FF1anuaaa  auhNTnIsos NDVI NRVI waz SAVI lasfdnsinngas
LRanANFA AITINNIFIVBIANNANALARBWIARY  VBINNAAALARDULARULYINAY 0.55 waztasiiud

Wiy 0.54 uazidafidudadnuaaiainfensuysol  AnuAManlausnyIalafuriniy 1.82 (Table 2)
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Table2  Root mean square error and mean absolute percentage error

Vegetation Index RMSE MAPE
RVI 0.54 1.81
NDVI 0.55 1.82
NRVI 0.55 1.82
AVI 1.31 4.36
SAVI 0.55 1.82
TVI 2.75 9.16
IPVI 2.75 9.16
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