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Abstract

This research developed a gas bubble counter in which the Arduino mega 2560 controller was changied to the Raspberry Pi3
model B controller. A Photo sensor was also installed in order to provide highly accurate counts at high rate of the number
of carbon dioxide gas bubbles generated from the fermentation process. This gas bubble counter can be set to the desired
value of the number of gas bubbles to be counted. It can also record images of gas bubbles during the fermentation process
by camera and has an alarm (buzzer) activated at the completion of work. The results showed that the error of counting
increased with the increase of the rate of gas bubbles from 0% at gas bubble rate of 0-70 bubbles/minute; 0.1-0.25% at
gas bubble rate of 70-100 bubbles/minute, 0.25-1.5% at gas bubble rate of 100-130 bubbles/minute and remained constant
at 1.5% at gas bubble rate of 130-140 bubbles/minute. The gas bubble counter controlled by the Raspberry Pi3 model B
controller provides higher accuracy of gas bubble count than the gas bubble counter controlled by the Arduino mega 2560
controller. In addition, the number of bubble counted by the gas bubble counter indicated that the rate of bubbles produced

from the fermentation process corresponded to the growth rate of yeast.

Keywords: Controller, Gas Bubble Counter, Fermentation Process
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Introduction

The fermentation process is a specific process of
anaerobic microorganism such as yeast mold and some
bacteria. In this process, the microorganism uses organic
substances as hydrogen acceptor or electron in the laS?

Step of the process instead of oxygen'.

Currently, ethyl alcohol is produced from
fermentation by using enzyme from yeast to convert
starch to maltose and glucose sugar by diastase and
maltase enzyme respectively. Then glucose is converted
to ethyl alcohol and carbon dioxide by enzyme as in the

following reaction.

(CH1905)n

diastase maltase zymase

— C1pHy,0,1 — CgH 1,0 — CH3CH, (1)
—OH + CO,

This type of fermentation will obtain alcohol 12-
15%. For a complete reaction 1 molecule of glucose will
be broken down to 2 molecules of ethyl alcohol and 2

molecules of carbon dioxide as in the following reaction.

CeHy206 = 2C,Hs — OH + 2C0, )

Glucose Ethyl alcohol Carbon dioxide

There are many kinds of microorganism such as
mold, yeast, algae, and protozoa. Yeast is classified in
the fungi kingdom and mold kingdom. Its growth pattern
divides in to 4 phases: Lag phase (A phase); the first
phase in which microorganisms begin to find new food
and environment, Exponential or log phase (B phase);
a period in which the microbes have increased in the
most number and have a constant rate of divisive cell,
Stationary phase (C phase); a period in which the
microorganism shows no increase in the number, and
Death phase or decline phase (D phase); the last phase in
which the microorganism’s die. The pattern of the growth
cycle of microorganisms (bacteria/yeast) is shown in

figure 1%

J Sci Technol MSU

Log of numbers of bacteria

Time

Figure 1 Microorganism: hypothetical Bacterial/
Yeast growth curve®

In previous work, a gas bubble counter us-
ing Arduino mega 2560 as the controller showed that
the average of gas bubble related to carbon dioxide
and ethyl alcohol produced by fermentation as shown
in reaction (2)!, which still provides high error on
counting gas bubbles especially at a high rate of
gas bubble production. In this work, the study of the
relationships of gas bubble, carbon dioxide, and yeast
growth are shown in figure 1 by using the gas bubble
counter controlled by Raspberry Pi3 B. Moreover, in
order to reduce errors at higher rates of gas bubble
production the device had a higher processing speed
than the Arduino mega 2560°.

Design and Experiment

The gas bubble counter controlled by the
Raspberry Pi3 model B consists of 5 important functional
parts: 1) Fermenter or experiment glass, 2) S-shaped
glass tube, 3) Photo sensor, 4) processing cycle counts
gas bubbles, and 5) spherical glass bulb, as shown in

figure 2.
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(a) Diagram of A Newly Developed
Gas Bubble Counter

.

—Display

=

(b) Actual of A Newly Developed Gas Bubble Counter

Figure 2 Structure of the newly developed gas bubble
counter for fermentation process

From figure 2 (a) No.1 Fermenter or experiment
glass is a container with a sealed lid and a hole for

inserting the S-shaped glass tube on the lid above

No.2 The S-shaped glass tube is the passage
for gas bubbles and liquid.

No.3 The photo sensor is used as a photo
sensor: the Opto-diode is a sensor to measure the number
of gas bubbles that occur in the fermentation process. It

consists of 2 parts, transmitter (T) and receiver (R).

No. 4 Counting processing circuit consists of 6

important parts as follows.

A Newly Developed Gas Bubble Counter using Raspberry Pi

Controller for Fermentation Process

a) KeyPad is used to input data and the

number of gas bubbles desired to be counted.

b) Controller is a main control unit which

Raspberry Pi3 B is used. It is used as:
- a signal receiver from the photo sensor

- a signal sector Received from photo
sensor and sent to display the number of bubble at

Seven-segment 4 digits

- a signal sender to Buzzer in order to

generate alarm when the work is finished.

c) OP-Amp is used to amplify the signal

Received from the photo sensor

d) Display is used as a 4- digit seven-
segment. It displays the result of counting and the number

of gas bubbles.

e) Buzzer is used as an alarm when the

work is finished.

f) Camera is a recording device where the
gas bubbles are generated. These images are used to
compare with the number of gas bubbles counted by the

gas bubble counter.

No.5 Spherical glass bulb is forced to create a
gas bubble in a circular shape with a gas bubble size:
each average bubble is similar to the size of a spherical
glass bulb and has photo sensor installed. The counting
of carbon dioxide gas bubbles can be divided in to 2 steps

as shown in figure 3.

253
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M

When fermentation takes place, carbon dioxide
will be produced as gas bubbles and then flows in to the
S-shape glass tube equipped with the photo sensor at
the spherical glass bulb. The bubble will break up in the
first spherical glass bulb resulting in accumulation of ethyl
alcohol carried by the bubble’s wall as shown in figure 3
(1) position A. As more carbon dioxide is produced and
high pressure is generated, this gas can push through
ethyl alcohol accumulated at the bottom of S-shape tube
and reforms as a gas bubble in the second spherical glass
bulb where the sensor is installed as shown in figure 3 (2)
position C. This bubble will attenuate the light Received by
a light’s receiver (R); this status is called “OFF”. A signal
will be generated using this criterion and this signal is
called “the carbon dioxide bubble count”. Whereas, when

there is no gas bubble present inside the spherical glass

J Sci Technol MSU

@

Figure 3 Formation of carbon dioxide gas bubble in fermenter take, S-shaped glass tube

bulb, the light of the photo sensor’s transmitter (T) is able
to pass through the spherical glass to the photo sensor’s
receiver (R) as shown in figure 3 (1) position C. This
status is called “ON” which means that gas bubblea are
not present. This phenomenon can be applied to calculate
ethyl alcohol produced from fermentation process as
in equation (2). Moreover, this can also indicate the
relationship between growth rate of bacteria by using
a gas bubble counter controlled by Raspberry Pi3 B
as shown in figure 1.The controller used in this gas
bubble counter, Raspberry Pi, is a small single board
microprocessor with speed of 700 MHz to 1.4 GHz. For
Raspberry Pi3 model B, it is called Embedded Computer’®
while Arduino mega 2560 used in previous work is at
speed of 16 MHz®. The main processor, Raspberry Pi3

B controller equipped with camera is shown in figure 4.

(a) Diagram of Raspberry Pi3 B controller

(b) Schematic of Raspberry Pi3 B controller circuit

Figure 4 (a) Schematic diagram of main processor Raspberry Pi3 B: 1) Raspberry Pi3 B, 2) KeyPad 4X3, 3) Photo sensor:

Opto-diode (Transmitter:T and Receiver: R), 4) Display: 4 digit Seven-segment, 5) Buzzer and 6) Camera (Roboplan., 2016),

(b) Schematic of Raspberry Pi3 B controller circuit
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Pin in main controller Raspberry Pi3 B was
defined as following step’: # set GPIO pin numbering
method to BCM import RPi.GPIO as GPIO
GPIO.setmode (GPIO.BCM)
import cv2

# define pins
Keypad4x3:
#define KEYPAD_PIN_COL2 18, COL3 27, COL1 17

#define KEYPAD_PIN_ROW3 24, ROW1 22, ROW2
23, ROW4 25

Photo sensor:
#define IRPSENSOR_PIN_VOUT 0
Seven-segment:

#define S7TSEG_PIN_DIG1 12, DIG2 13, DIG3 19,
DIG4 16

#define STSEG_PIN_A7,B0,C 1,D 5, E 26, F 20,
G21

#define STSEG_PIN_DECIMAL 6
Buzzer:
#define BUZZER_PIN_SIG 4
Camera:
#define Cam_PIN_T 2, R 3
#Copyright(C) 2016 Roboplan Technologies Ltd.

The operation of the gas bubble counter runs
the following steps: First, the bubble number value input
from KeyPad is Received. Then the Raspberry Pi3 B
computer processor controller will wait for the signal to
count the gas bubbles from the photo sensor installed on
the S-shaped glass tube. The photo sensor will generate
a signal when each gas bubble is detected then forward
it to the Raspberry Pi3 B. This signal will be counted and
compared to the set count value which shows on display.
The result of counting of the number of gas bubbles will
be shown on a 4-digit 7-segment display. This process
will rerun by returning to check the status and waiting for
new input value as shown in figure 5. When finishing the
task, the controller will turn on the buzzer to generate

an alarm sound. In addition, this gas bubble counter can

A Newly Developed Gas Bubble Counter using Raspberry Pi

Controller for Fermentation Process

also store images during gas bubbles passing through
the camera to bring the real time image to compare the
bubble count with the gas bubble counter and record

number of the gas bubble counted. The operating step

-
L v
e — . - =
. w Read num/time W
gty Sub_Program '
i i Segment
False Display
< — .
llnl.\e
g Ara i
Falie @ True

Figure 5 Operating steps of gas bubble
counter program®

of the bubble counter is shown in figure 5.

The experiment was carried out at temperature
of 25 °C and normal ambient light. The fermentation time
was 1-15 days. The average rate of number of bubble
gas is calculated from number of bubbles counted by the
gas bubble counter in every 1 minute for 20 times. The
average rate of bubble counted by the gas bubble counter
(Xm) was compared to human counting bubbles from
image (Xt) obtained from the camera in order to determine
error of the gas bubble counter’. Relative error or

percentage error can be calculated from equation (3).

Percentage error = |@ X 100 (3)
t

Where Xm the number is counted by the sensor

and Xt is actual count by human respectively

Results and Discussions

The average rate of bubble counted by the
gas bubble counter and human counting from image by
camera, and yeast growth rate is shown in figure 6 (a)

and 6 (b), respectively.
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Rate of gas bubble produced at various date of fermentation

—+—Rasphierry i 3B

== counting by Humar

12z 31 4 5 & 7 8 9
Av, Date/1min

w 11 12 13 14 15

=

o e O

Log of numbers of bacteria

-

Time ™

(a) Experimental of yeast growth rate of gas bubble
counter in fermentation process

(b) Theory of bacterial growth curve

Figure 6 Rate of bubble counted by Raspberry Pi3 B and human counting, camera recorder (a),

and Bacterial/Yeast growth curve (b)

Figure 6 (a) and 6 (b) showed correspondence
of the average rate of gas bubble and yeast growth rate
which can be divided in to 4 phases; “Lag phase A” at
1-2 day where yeaSt Started to grow and the fermentation
reaction began with low bubble rate of 50 bubbles/minute,
“Exponential phase B” at 2-4 day where the number of
bacteria increased and grew well with higher bubble rate
of 135 bubbles/minute, “Stationary phase C” at 6-10 day
where yeast remained constant in number with constant
bubble rate of 70 bubbles/minute, and “Dead phase D”
at 11-15 day where yeast died and decreased in number
with bubble rate of 30 bubbles/minute. This showed that
the result of the rate of gas bubble was related to
the growth rate of yeast in the fermentation process.
Therefore, the results of the gas bubble counter can be
applied to investigate the progress of the fermentation

process”.

The comparison of the percentage error on the
average rate of gas bubble of the gas bubble counter
controlled by Raspberry Pi3 B compared to human
counting is shown in figure 7. It can be divided in to 3

regions.

% Error of Gas Bubble Counter
i by Raspberry Pi 3 B Controller

—a—itaspberry Fi38

Av. % Error of Count
o
=

i
‘

50 60 T 10 10 140

& % 100 110
Av. Nmber of gas bubble/1min

Figure 7 Percentage error of the rate of gas bubble counter
compare to human counting

From figure 7, it is seen that the percentage error
of the gas bubble counter can be divided into 4 ranges.
At a low bubble rate of 0-70 bubbles/minute there was
no error on counting. At bubble rate of 70-100 bubbles/
minute in region “A” the error was 0.1%. At bubble rate of
100-130 bubbles/minute in region “B” the error increased
to 1.0-1.5%. At bubble rate of 130-140 bubbles/minute
in region “C” the error remained constant at 1.5%. In
comparison with previous work (Wannaprapa, 2018), it
was found that the Raspberry Pi3 B controller provides
higher accuracy on gas bubble count than the Arduino
mega 2560 controller, especially, at higher gas bubble rate
at 130-140 bubbles/minute when the error was at 2.25%
for the Arduino controller. The error reduction by 0.75%
is due to the Raspberry Pi having a higher processing

speed than Arduino.
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Conclusion

The gas bubble counter controlled by Raspberry
Pi3 B provides low percentage error at a maximum of
1.5% while for the Arduino mega 2560 used in previous
work, the percentage error was a maximum of 2.25%
since the Raspberry Pi has higher processing speed
than Arduino. This result is also due to unresponsive or
incompatible photo sensors and controller types. The
results of the gas bubble counted by the gas bubble
counter indicates that the amount of ethyl alcohol
produced from the fermentation process and the bubble
rate produced from the fermentation process corresponds
to the yeast growth rate. In addition, this gas bubble
counter can be applied to monitor other reactions that
produce gas in close system. In future work, the
photo sensor should be changed in order to achieve
higher sensitivity and the synchronous sensor type with
Raspberry Pi3 B controller used for the fermentation
process with higher rate of gas bubbles produce more

efficiently.
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Abstract

Linear cohypersubstitutions of type T = (n) are mappings which map the n-ary co-operation symbols to linear coterms
of type T. Every linear cohypersubstitution O of type T = (n) induces a mapping S on the set of all linear coterms of
type T. The set of all linear cohypersubstitutions of type T under the binary operation o_ which is defined by 61 othY2

= 61 o 02 for all 61,62 € Cohyp'™(n) forms a monoid. In this paper, we characterize Green’s relations on Cohyp"(n).
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Introduction

Let A be a non-empty set and n be a positive integer.
The n-th copower A" is the Cartesian product A~ := nx A,
where n:=1,....,n. An element (i,a) in the copower
corresponds to the element a in the i-th copy of A, for
1 <i=<n. A co-operation on A is a mapping f4:A—>A""
for some n > I ; the natural number n is called the arity
of the co-operation f4. We also need to recall that any
n-ary co-operation f* on set A can be uniquely expressed
as a pair (", f,") of mappings, f*:A—>n and f,*:A—>A ;
the first mapping gives the labeling used by f* in mapping
elements to copies of A, and the second mapping tells

us what element of A is mapped to.

We shall denote by cO,™ = {f *|A—>A"}
the set of all n-ary co-operations defined on A, and
by cO,:= U _,cO,™ he set of all finitary co-operations
defined on A. An indexed coalgebra is a pair (A ;
(f*)..), where f* is a n-ary co-operation defined on
A, and 7 = (n,),_, for n.> I is called the type of the
coalgebra. Coalgebras were studied by Drbohlav’.
In®, the following superposition of co-operations was
introduced. If f*ecO,™ and g/,....g" ,e€cO,™ then
the k-ary co-operation f*[g*,...g" . A—>A" is
defined bya|—>((g“ﬁm))](f;‘(a)),(g“ﬁm))z()gf*(a)))forallaeA.
The co-operation f /g *,....¢g"* ] is called the
superposition of f* and g *,....g* . It will also be denoted
by comp '(f*, g !.....8" ).

The injection co-operations ii"'A T A—>AY" are
special co-operations which are defined for each 0 <i<n-1
by il.”'A :A— A" with a+—> (i,a) for all acA. Then we get
a multi-based algebra ((cO,") .(comp" k,nz]’(iinﬂ)()sisn—l)’
called the clone of co-operations on A. In?, it is mentioned
that this algebra is a clone, i.e. it satisfies the three clone
axioms. In®, K. Denecke and K. Saengsura gave a full
proof of this fact and introduced the following coterms of
type 7 = (n,),_, were introduced. Let (f,)._, be an indexed
set of co-operation symbols such that for each iel. We
say that symbol f; has arity n, for iel. Let U{e ln>1,
neN, 0 <j<n-1} be a set of symbols which is disjoint
from the set {fi | iel}. We assign to each e the positive
integer n as its arity. Then coterms of type 7 are defined

as follows:

Green’s Relations on the Monoid of Linear Cohypersubstitutions

of Type t = (n)

(i) For every iel, the co-operation symbol f is

an n-ary coterm of type 7.

(i) Forevery n=1 and 0<j<n-I, the symbol

e is an n-ary coterm of type 7.

(i) Ifz,..t, are n-ary coterms of type 7, then
fi[t/,...,tn’] is an n-ary coterm of type 7 and
if to,...,tn_’ , are m-ary coterms of type z, then
ej”[t ,-of, ] I8 @an m-ary coterm of type t, for

everyiclandn=>1and 0<j=<n-I.

Let ¢cT” be the set of all n-ary coterms of
type 7 and let cT, "=gCsz) be the set of all (finitary)

coterms of type 7.

Definition 1.1 Let tecT, be a coterm and E(7)
= {e’ |e,.” occurs in tand O <i<n-I. Then t is a linear
coterm if for each e"eE(1), e/ occurs only once in 7.

We denote by cT the set of all n-ary linear
coterms of type 7 and CT,”"-:UCT,”"'(") the set of all
(finitary) linear coterms of type 7.

We define a family of superposition operations
(S_m")m,nzz on this sequence, as follows.

Definition 1.2 The
Lin":cTt””'(")x (cT/™m)y—> cT'"™ is defined by induction

on the complexity of linear coterm definition, as follows:

operation

(i) If ¢ is an n-ary linear coterm of type 1,
lyenk
T for 0 < j < n-1 and E(tj)mE(tk)=® for
Jjke{0,...n-1}and j=k, then S "(e/t,,...t, )

.= t.is an m-ary linear coterm of type 7.

are m-ary linear coterms of type

(i) If fis an n-ary linear coterm of type t,
t,...t are m-ary linear coterms of type 7
and E(tj)mE(tk)=® for jk€{l,...,n}, then
S '(fit,..t) := flt,...t ] is an n-ary linear
coterm of type 7.

(iii) If fis an n-ary co-operation symbol,
S,,...,S are n-ary linear coterms of type 7
where E(sj)mE(sk)=® for jke{l,...n} and
t,...t, are m-ary linear coterms of type 7
where E(tj)mE(tk)=® for jke{l,...n}, then
S L5, Lt it )i= fIS, (5 80l ),
S "(s,.t,,...t )] is an n-ary linear coterm of

type 1.
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Together with these operations we obtain a
heterogeneous algebra cT/":=((cT'"") , (.S_‘m”)mvnz],
(€)os jont)-

Definition 1.3 A linear cohypersubstitution of
type ¢ is a mapping S : { f }>cT'" from the set of all
co-operation symbols to the set of all linear coterms which

is inductively defined by the following steps:
(i) 6[6/."]:: ej"for everyn=]and O< j<n-1,
i) &1fl:= olf],
(i) &(f(t,,...t 1]:= S "(c(f).6(t,]....5[t,]) and
assume that 6/ 1] is already defined and E{( l )

are distinct forall / < j< n.

Let Cohyp'"(t) be the set of all linear
cohypersubstitutions of type 7. Since the extension of a
linear cohypersubstitution of type 7 maps ¢T " to cT ',
we may define a binary operation o, by 6, 0_,06,:=6,0

o, where o is the usual composition of mappings. Let ¢,

be the linear cohypersubstitution defined by o, (f): = f.

In 2016, D. Boonchari and K. Saengsura studied
the monoid of cohypersubstitutions of type 7=(n)".
In this paper, we characterize Green’s relations on
Cohyp'™(n).

Main results

In this section, we obtain the linear
cohypersubstitutions o, and o which are R-related,
L-related, H-related, D-related and J-related as following

theorem:

We characterize the Green’s relation R on
Cohyp'"(n) and we recall the definition of Green'’s relation
Ri.e., let a, b be elements of semigroup S. Then a R b if

and only if there exists x,y in S such that xa=b, yb=a.

Theorem 2.1 Let G, cSeCohyp“"(n). Ift=e/,

s = ej”ecT[“”'(”) for all i,je{0,....n-1} then 6 RG_.

Proof Assume that t = ¢/, s = ej”eCT,””’(”)
for all i,je{0,...n-1}. We will show that there are o,
c,€Cohyp™(n) such that 6 =6 0,6 and 6 =0, 0,

(e

w'

Since o (f) =5 = e/ and 6[[ej"]=€j", then o (f) =

=6/e/]

=6[o,.(N]

J Sci Technol MSU

=6/o(f)]

=(c,0,,5)().

Therefore, 6,=6,0,, G.

Similarly, one can show that 6, = o o_, ¢ for

some G €Cohyp"(n).
This implies that 6, R 5 .

Theorem 2.2 Let 6,6 e Cohyp(n). If t = f] e
s € JecT!™™ and s = fle', ... e", JecT ™™ where

iy e, €{0,...j, }then o Ro.
Proof Let r = f[r,...r JecT'™ such that
for all jke{O,...,n-]} and k = 0,....n-1.
Then o, (f) :f[e”j yeer € J,and so (5 o, , ¢ )(f)
= 16,0)] -

=6 [f[r,..r,]]

=o(f)lr,..r,]

= (f[e”j”,..., enf',,,, Ir,r,]

=f[e"j“ [reor ]y enf,,,, [r),.r 1]

=f[e”l.0,..., e’ |

n-l

r.=e"
J i

k 3

=t

=0, (f).

Therefore,c 0, 6 =0.
s coh Tr t

Similarly, one can show that 6 =6 o _, o for
s t “coh Tw

some ¢ & Cohyp"(n).
Hence, o, R o
Therefore, (Gn GS)ER'

For linear cohypersubstitutions ¢ , c_such that
t and s are different form i.e., te{ei” l0<i< n-1} and
secT'™"™\{e" |0<i<n-I}, we have that (5, c.)¢R as

the following example:

Example 2.3 Let 6, 6, € Cohyp(n)and t = e",,
S =f[e"j e JecT!™™ for all i, J ,..., J ,€{0,.., n-1}
and E(s) be distinct.

Assume that (6,6 )ER.

Then there is 5, € Cohyp™(n). such that 6 = o,
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=o(f)

=6[c, (/)]

=6[w].

But we cannot find w € cT /™" such that
6,[w] =f[e”jl ,...,e"j”].

So (6, 6,)eR.

Remark The number of pairs (o, 6 ) in which
6,Ro_is n* + (n!).

Next, we characterize the Green’s relation L on
Cohyp'™™(n) and we recall the definition of Green’s

relation Li.e., a L b if and only if there exists u, v in S such

that au = v, bv = u.

Theorem 2.4 Let 6,6 € Cohyp™(n) and t, se {e;" |

n>1,0<i<n-1}.Ifc,Lc,thent=s.
Proof Assume that 6, L G .
Then there are 6, o, € Cohyp™(n) such that

C.

c=0c0 candc =0 o
t u coh s s v coh Tt

Leto(f)=t= e/ and o(f)=s= el
Then
e'=t1

= Gt(f)
=6,[0,(/)]

Therefore, t = s.

For linear cohypersubstitutions c,0, such that
t,seie] |05isn—]}. and 7 # s, we have that (c,, 6 )eL.
as the following example:

Example 2.5 Let 6, 6 e Cohyp'(n)

Assume that t=e/, szej”ecTt“"'("’ for all
i,je{0,...n-1} and i #j.

Then e =t = (f) and el =5 = o (f)-

Since for all o eCohyp'(n), we have that
6”[ej"]=ej". Then & [o (f)] = o (f)= o, (f).

Therefore, (Gz’ Gs) el.

Green’s Relations on the Monoid of Linear Cohypersubstitutions

of Type t = (n)

Theorem 2.6 If ¢ = fle", .., e", JecT'™" and
— n n lin,(n) : ; " : ; H
s = fle PR e/,”/]ecTt where i ,...i , j,...j €

{0,...,n-1}, then c Lo,

Proof Let v = f[v,,...v JecT /™™ such that
V...V €le li= 0,....,n-1} and vl[e”l.”,...,e",,w = e"ja,...,en[e”i

et [ =e .
T t,.,,] Jy

0 -1

Then

6[c(f)]=6, [f[e”[.“,...,e"l. ,,]]

= Gv(f) [ e"i” Ve "eni,,,, ]

= (f[v],...,vn])[e"l.[ yeenr€”, _/]

:f[vl[e"ia,...,e"l.w] = e”jo,...,vn[e”l.”,...,e"l.nrl]]

=fle" ,..e" |

Jy ot

=5

=o(f).

Therefore,c 0 . ¢ =0G.
v coh Tt K

Similarly, one can show that 6, = ¢ 0, ,6 ©

coh s

for some o eCohyp"(n).

Hence, o, L o

Remark The number of pairs (6, 6 ) in which
6, Lo isn+(n!)°

Next, we characterize the Green’s relation H on
Cohyp'™(n).

Theorem 2.7 Let 6, 5 e Cohyp'(n)and t, s€ {e/" |

nz1,0<i<n-1}. Then o Ho_ifand only if # = s.
Proof Assume that 6, H ..
Thenc Ho and 6,RG..
By Theorem 2.4, we get that ¢ = s.
Similarly, assume that ¢ = s.
Thenoc =o.
Since and are equivalence relations,
we have o, L _and 6, R o
Therefore, 6, H G .

Theorem 2.8 Let 7, secT ™"\ {e/" ln>1,0<i<
n-1}. Thenc Ho..

Proof Lett=f[e" ,..,e" JecT'" ands =f[e"j

e enf,,,, JecT!™ ™ fori,...i ,j .., €{0,...n-1}
By Theorem 2.2, we have that ¢ R o

By Theorem 2.6, we have that G/L G.
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Therefore, c H o

Remark The number of pairs (c, 6) in which

c Ho isn+(n!).

Next, we characterize the Green'’s relation D on
Cohyp'(n).

Theorem 2.9 Let (5, )€ Cohyp"(n) and

t,sele/ ln>1,0<i<n-I}. Then cDo.
Proof Since ¢ L ¢, and by Theorem 2.2,
we have that 6 R G,
Thenc Do,

Theorem 2.10 Let 1, secT/™"\ {¢/' |n>1,0<i
<n-1}.Thenc Do,

Proof Lett=fle" ...,

n lin,(n) — n
e,.J]ECT”t ands_f[ej ,
n lin,(n) ; ; : :
e j#]ecTr for zg,...,zM,Jﬂ,...J,He{O,...,

n-1}.
By Theorem 2.2, we have that G,R o
By Theorem 2.6, we get that 6, L G .
Therefore, 6, D G .

For linear cohypersubstitutions G, 0, such that
t and s are different form i.e., te{ei" | 0=<i<n-1} and
secT!™"\{e" |0 <i=<n-1}, we have that (0,,0)eD as

the following example:

Example 2.1 Let 6,6 eCohyp™(n)and t = e,
s = f[e ]ecT’”’("’for alli,j,...j,_,€{0,...n-1} and
E(s) be dlstlnct

Then o (f) = e’ and 6 (f) = f[e"jn,...,e”_,.m ]

By Theorem 2.4, we get that o, L G .

But by Theorem 2.3, we have that (5, c )R.

Hence, (o, 6 )¢D.

Remark The number of pairs (6, 6 ) in which
c,Dc isn’+(n!).

Next, we characterize the Green'’s relation J on
Cohyp'(n).

Theorem 2.12 Let (5, o )eCohyp"™(n) and

t,sele ln>1,0=<i<n-1}. Then c,Jo.

Proof Let7=¢/, 5 = ¢/ and uecT/™",
Since & [¢,"]=¢," for all k=0,..n-1
we have

o(f)=e’

J Sci Technol MSU

=6[6[e/]]
=6[6[c,. (Nl
6,16,[c,(M1].

Therefore, 6, =06, 0, 60, 6 0C.

s coh

Similarly, one can show that 6,=6,0,0,0,,0,

coh "t coh

for some 6,6 € Cohyp'™(n).

Hence, ¢, Jo..

Theorem 2.13 Let 7, secT/™"\ {e"|n>1,0<i
<n-1}.Thenc Jo,.

Proof Let 7 = f[e ]ecT”"(’”ands f[e”,

e ean]‘ECT;W") fori,..i ,.j., Jn ,€{0,...n-1}.

We let r = f[r,,...r ] such that ro=e where
J,€{0,...n-1}and k = 0,...,n-1.

By Theorem 2.2, we get that ¢ (f)] = 6 [ (f)].

Letv=(f)[e" ,....e" ,JecT™".
Then

&,[0(1)]=8,[fl¢", .t ]
=o', ,..e', ]

= vy, Dle, .. "M]

:f[vl[e”i”,...,e”l ] = W n[e”i”,...,e”iw/]]
=f[ e”_].” s ""e”j,,., ]

=t

=o(f).

Therefore, ¢ 0.,,6,0,0 =0,

s coh

Similarly, one can show that 6. =6 o0, c 0

t ~coh

o, for some o, cyeCOhyp”'”(n).

Hence, ¢, J o

Remark The number of pairs (G, 6 ) in which
c,Jo isn’ + (n!).

We conclude the R, L, H, D and J as the
following diagram:

U={(c, o) |4, secT/™™}.
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Ifz,s€{e/" |n21,05i5n-]} and t=sin L, then
LCR.
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Abstract

This article presents flooding simulation and flooding alleviation measures of Cha-Uat Municipality, Cha-Uat District,
Nakhon Si Thammarat. HEC-HMS and HEC-RAS were applied to determine runoff and simulate flooding events in the study
area. The results of the HEC-HMS model’s calibration (2005) and verification (2000) gave correlation coefficients (r) of
0.95 and 0.82, respectively. The results of the HEC-RAS model’s calibration (2005) and verification (2000) using recorded
water levels at Cha-Uat municipality bridge gave errors of water levels of 0.15 m and 0.23 m, respectively. The results of
flooding simulation found that there was no flooding at Cha-Uat Municipality for 2 years return periods, but the areas out of
Cha-Uat Municipality were flooded at approximately of 0.5-1.0 m. Considering 5, 10 and 25 years return periods, Cha-Uat
Municipality was flooded at approximately of 1.0-2.0 m. and up to 2-3 m for 50 and 100 years return periods. We proposed
flooding alleviation measures by construction of a floodway at Kangkao channel in order to drain water before entering the

area of Cha-Uat Municipality. By doing this, flood peak decreased by 90 m*s for a 5 year return period.
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Figure 1 The traces of the floods in Cha-Uat
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Figure 2 The framework of the HEC-HMS model."

265



266  Natapon Kaewthong, Pakorn Ditthakit, Sarayoot Nakrod,

Chayanat Buathongkhue

1.2 LUUINRBIATRAAIEAS HEC-RAS™

HEC-RAS fi%a1éuin U.S. Army Corps of
Engineer River Analysis System Wuuuusraaslunig
w119 TIna (Water surface profile) uazld@niu
Siersieuramaniluniledia (one-dimensional) %qgﬂ
W@um‘ﬁﬂ@m Hydrologic Engineering Center for the U.S.
Army Corps of Engineering #auaansalumsiianegs
4 agnadia (1) mdwmmInanedtin wuunsdan
(steady flow) (2) mMaFnwImmslnavasiuunlingsd
(unsteady flow) (3) M3ANWITMILARBUTTBIAZN BN Uaz
(4) MIMWIHNINTZN ﬂéf'maaqmmwﬁ’]

+1)

Figure 3 Flow in rivers and floodplains

nadszyndlfaunmaioudiuuud luiuudiaes
HEC-RAS @auaadlu Figure 3 afunafisdnumzvad
Ufgusnswasasfifszwiimslnalunmaiminuez
Aiusiriawds (foodplain) Lﬁaﬁﬂuﬁﬂﬁwﬁixﬁugﬁmu
Auszdupa9aas Az lwasonandsinldmasudns
Lﬁwmmﬁuﬁﬁuﬁ']muﬁma:vlml,ﬁ']vl,ﬂLﬁuiuﬁuﬁuﬁuﬁa
(storage area) Twrmefinnuanuasmsnaiadu « wwn
1wt isAazEuiwin i ne lU fsdnuesia G
T lUudrszaensvasmslnauniisnoinviaufaasan
nszezmslumswasesmaimdnann wazidaninudn
yasmslnaaass Tnaniufinanaasias lnanaudn s
n9UMaN ﬁﬂﬁ’s:é’uﬁ’maamﬂmlumaﬁmé’mﬁwga
Hudnass

iiasanmslnaesinasndudnsvosdsin
(Fwhufnuiniieds) Sdesufitessn Wefisuiy
milwavesinluanugih ildamansayszanamslne
Tunflsfaunumslnslugosfiasfinanuuas Tauns
Amualinslualunasimanaunsauandswing
Aswsivaudeld vlwdasnsinavesiilufisiudia
vudsusneananaanmslnavasilumesivan Tag
AnsuLITzuuveIns masentduzesaindonisina
Tunmsimanuaznsiwauufinuinvings udmnua
aum‘iﬂ’a’m@imﬁa\‘l (continuity equation) WaZ&NUNIT

J Sci Technol MSU

Taandiy (momentum equation) ﬁﬂ%%ﬂﬁdaaddlumaaﬂﬂi
s waztiolkinsduwldmnualdfinsiivosudazninga
Hudmmuaindumslualunsimanwianisiwaon
Auiariaeds TunensanuineliRansanisuan
WaswluniusEniemesiwaniuAsuinyiaugs uas
Wdamsina (discharge) fiMInszanadianugasng
i Tude

Q.=¥a (1)

oy Q= danmImaludiindn (wasTAmwd)
c
Q = danMImany (WasAmd)
v AL
¢P= FudszEntmslnanu

¢p= KK -K) @)

e g v
lag K = &ulszanonisinalunissinnan
[+
@ a £ P . =

K= &FUsransns s lunuinviauds

FNNAFIUAFINIIRTINENNIINITLARUN
Tuniifia namssinanuasNwnUivufailuguniy
GHPKGE)

on A¢a)  ol(1-¢)a] _
o OX. OX,

©)

+gA|:6—Z+s:|+gA|:672+s:|—0
Tox. ] Tlox

4)

o0 dpaia) di-¢)aial
Ot OX. OX.

v o & aX 2 o 5 o

fyanwol ¢ uaz f lwidnansisdinanuas
AuANUINTINEINEaU aumsmahﬁvlﬁgﬂﬂizmmm
law% implicit finite differences wazwnnIenlas s Newton-

Raphson iteration technique

2. Mwidnun

1N TZ020 IRTAUATAITITNINTY (;l’;\‘ia%ﬂ%
zg'&n?m NI LI Lﬂuﬁuﬁﬁuagﬁmﬁmﬁuaaﬂ
POIUWALTABNIIHATASTITNTIT TenatAvinaasinla
LﬂmmmLﬁuﬁ'ﬂﬁm‘%nmﬁuﬁmiauﬂgwﬁuﬁsaﬂ@iamaa
TInIauaIAITTINTIT TN TaRngs uaziinianis d1une
72910 TEMEN 4 ;o lraTuTuLSaMNALIALA
praratous uiwdnuindinwi de esssliduy
anosanly AnasdIng: WaARDIIIRNAY Y AIuEAILY
Figure 4



Vol 39. No 3, May-June 2020
Study of Flood Mitigation in Cha-Uat, Nakhon Si Thammarat

The Application of HEC-HMS and HEC-RAS Mathematical Models for 267

Figure 4 Main river in the study area
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Figure 8 Calibration model at station X.105 in 2005
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Abstract
The objective this research is to study the optimization of the factors between carburizing temperature and time that
effect the mechanical properties of the hardened big knives in pack carburizing process. The mechanical properties

were hardness and impact values. These were used for comparison with the experimental values and delivered from
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the big knives forged and hardened by knives forging community. The average hardness value was 607.0 HV and
the average impact value was 14.0 Joules. The experiment was conducted by forging the big knives made from low
carbon steel with the same shape as community big knives. The pack carburizing compound used eucalyptus wood
charcoal powder as carburizer with the proportion of 80% and cow bone powder as energizer with the proportion of
20% by weight. The principle of Design of Experiment (DOE) was used to design the experimental and analyze the
optimization by statistics. There were two factors in this study such as carburizing temperature and carburizing time.
The carburizing temperature consists of three levels ; at 960, 980 and 1,000 °C, and also, the carburizing time consists
of three levels such as 60, 90 and 120 minutes. After carburizing, the knives were then austenitized at 780 °C for
15 minutes and quenched in water. After quenched, the knives were tempered 180 °C for 60 minutes. The analyzed
results showed that the optimization of the carburizing temperature was 1,000 °C and the optimization of the carburizing
time was 120 minutes. Those of them gave the average hardness of 604.0 HV and the minimum average impact
value of 9.13 Joules. The optimum values of carburizing temperature and time were used for verifies. The result of
average hardness was 605.2 HV and the average impact value was 17.6 Joules, which coincided with the hardness

of the community big knives.

Keywords: Pack carburizing process, Carburizing temperature, Carburizing time, Big knives, Cow bone
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Figure 1 Shape of community big knife
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(1) 0) (+1) 32 5 980 90
Temperature (A) 960 980 1,000 °C 33 37 960 60
Time (B) 60 90 120 minutes 34 33 980 120
35 19 960 60
36 3 960 120
o da . . 37 17 1000 90
niladulunisnasesnied 2 723y luudas
L 5 % 38 15 980 120
faduilag 3 520U IINNTBRNLUUNNTNARBILUY Full 39 34 1000 60
factorial design 22 l@d1uInaTIlUMINARBIYINAL 9 AT 40 27 1000 120
wazivalWmiAaaNsnTatovestaNa bnniladuaaninig 41 21 960 120
v v 1S Yot D 42 23 980 90
nasest 5 a3y Anhlilimmasessswueiniy 45 5 i3 1000 o
v e o .4
NMINARDI I@ymimaaw:l‘*ﬁmiwmﬂuLL‘uuq:u Ve 44 9 1000 120
awhm'mﬂm@LﬂﬁauﬁmaLﬁm’mﬁa%ﬂﬁmuqﬁhﬂﬁ 45 28 960 60

FIuEadlu Table 2

@ NMINARDUAMULDY

Table 2 Design table showing the randomized run mMInasauanNuls lHiasasnagauanands
order of the experiment wululasinineds iilasnumnevsstunaseufivineiin
RunOrder ~ Std Order  Temperature (°C)  Time (Min) 39029 IASITUN AT LTI W Gouadln Figure 6 (a)
1 # 980 % FurINiIIasauaNLdd WEAIAY Figure 6 (b)
2 36 1000 120 o \ A o A A a =
N . 050 o I@U(i]/’]LmudLLSﬂL‘EQJ@uY]‘i:EIZ 0.1 ¥8RLUAT NANNA
4 29 960 90 NNUBBUARZEUNUIZA1INY 0.5 TaBLUAT INTIIz8e 8.0
5 40 980 60 fafiwas SudurTnunfinguudafenlinu
6 16 1000 60
7 10 960 60
8 13 980 60
9 12 960 120
10 14 980 90 =, \
11 35 1000 90 L
12 22 980 60 \ el
13 24 980 120 _ -
14 42 980 120 X £ S
15 18 1000 120 2| |05 mm
16 11 960 920 lf ¥ nimm
17 44 1000 90 (b)
18 26 1000 90
19 1000 90 Figure 6 (a) Test piece embed in solid resin (b) Hardness
20 980 60 test positions on the sharp edge of the knife
21 32 980 90
22 25 1000 60
23 7 1000 60
24 39 960 120
25 31 980 60

N
(&3]
N

960 90




278

Wanna Homjabok, Amornsak Mayai, Jarupong Banthao

© NINAFDLANUABNWULTINTZUNN

FUNAROUUTINTEUNAVING 20 X 70 TRAWAT
a:gﬂﬁwmawlu&'ﬂwm:éﬁ Tasvusudnsvassunasay
LNAANTENUVBIANGY Gougeslu Figure 7 1ilosan
annzlunisuaninuesdaimidniieanusslunisda
NNETHTNAR

Figure 7 Position of test piece on impact test

Table 3 Chemical composition of test piece
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A3uanlurENNAAN AN (%C<0.2%)

Steel Chemical Composition (% by weight)
No. c si Mn s cr Mo Ni
1 0.147 0.024 0.469 0.003 0.003 0.007 0.002 0.024
2 0.147 0.023 0.465 0.003 0.003 0.007 0.002 0.024
3 0.145 0.017 0.468 0.003 0.003 0.007 0.002 0.026
Average 0.146 0.021 0.467 0.003 0.003 0.007 0.002 0.025
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Table 4  Hardness values of the big knife of community
Position Number Average sd LCL UCL
0.1 5 680.2 20.0 661.8 698.5
0.5 5 675.4 13.1 657.0 698.7
1.0 5 670.6 13.1 652.2 688.9
1.5 5 647.8 12.0 629.4 666.1
2.0 5 661.8 23.0 643.5 680.1
25 5 652.4 19.2 634.0 670.7
3.0 5 639.4 21.5 621.0 657.7
3.5 5 639.8 29.9 621.5 658.1
4.0 5 618.2 14.5 599.8 636.5
45 5 591.4 32.4 573.1 609.7
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Table 4  Hardness values of the big knife of community (continue)
Position Number Average sd LCL UCL
5.0 5 607.2 36.5 588.9 625.5
5.5 5 587.2 25.3 568.9 605.5
6.0 5 533.4 8.7 515.0 551.7
6.5 5 527.0 16.0 508.6 545.3
7.0 5 537.0 15.1 518.6 555.3
7.5 5 517.4 14.3 499.0 535.7
8.0 5 530.6 21.5 512.2 548.9
607.0 1.7 588.7 625.3
Table 5 Hardness values of the test pieces
Hardness Values (HV)
Temperature (°C) Time (Min) No. 1 2 3 4 5 Average od
60 362.8 351.4 387.9 401.8 366.1 374.0 20.5
960 90 457.4 460.4 479.1 453.9 4569 4615 10.0
120 540.2 552.5 559.8 535.8 523.0 542.3 14.5
60 402.0 397.0 413.4 437.7 393.9 408.8 17.8
980 90 464.4 483.9 454.2 466.3 4479 4633 137
120 573.9 534.4 505.8 534.1 552.8 540.2 25.2
60 427.0 453.6 433.4 458.8 473.0 449.2 18.9
1,000 9 529.2 547.7 569.8 562.1 5502  551.8 15.5
120 597.2 604.5 607.6 592.1 609.6 602.2 7.3
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Table 6 Impact values of the big knife of community
Impact values (Joules)
No. 1 2 3 4 5 Average sd
17.0 12.0 14.0 16.0 11.0 14.0 22
Table 7  Impact values of the test pieces
Impact values (Joules)
Temperature (°C) Time (Min)
No. 1 2 3 4 5 Average sd
60 44.0 51.0 68.0 48.0 64.0 55.0 10.4
960 90 50.0 60.0 52.0 43.0 62.0 53.0 7.7
120 31.0 24.0 34.0 30.0 28.0 29.0 3.7
60 46.0 64.0 56.0 67.0 54.0 57.0 8.3
980 90 40.0 48.0 40.0 37.0 32,0 39.0 5.8
120 21.0 12.0 16.0 23.0 25.0 19.0 5.3
60 38.0 29.0 40.0 30.0 35.0 34.0 4.8
1,000 90 18.0 21.0 16.0 24.0 12.0 18.0 4.6
120 10.0 14.0 20.0 16.0 12.0 14.0 3.8
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Table 8  Variance analysis results
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General factorial regression: Hardness versus tempurature, time

Factorial information

Fac- Lev- Values
tor els
Temp 3 960 980 1,000
Time 3 60 90 120

Analysis of variance

Source Df Adj. SS  Adj. MS F- P-
Value Value
Model 8 224464 28058 99.31 0.000
Linear 4 220366  55091.6  194.99  0.000
Temp 2 49150 24574.9 86.98 0.000
Time 2 171217  85608.3 303 0.000
2-Way interaction 4 4098 1024.4 3.63 0.014
Temp*Time 4 4098 1024.4 3.63 0.014
Error 36 10171 282.5
Total 44 234635
Model summary
S R-Sq R-Sq (adj) R-Sq (pred)
16.8087 95.67% 94.70% 93.23%
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Figure 13 Optimization plot of the effect of each factors
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Use of Bacillus sp. and Streptomyces sp. for biological control of some plant pathogens
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ﬂﬁf]ﬂﬁ Bacillus sp. mminﬁuﬁtdmitﬁzymm Bipolaris oryzae DOAC 1760, Aspergillus flavus TISTR 3366 Lag
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Abstract

Plant parasitic fungi are major problem in agriculture that affect yield and quality of agricultural products. In this
study, antagonistic effects of Streptomyces sp. and Bacillus sp. were evaluated against plant parasitic fungi
Bipolaris oryzae DOAC 1760, Aspergillus flavus TISTR 3366, Phytophthora palmivora DOAC 2072 and Penicillium sp.
The abilities of Streptomyces sp. and Bacillus sp. in inhibiting the growth of parasitic fungi were tested by the agar
overlay method. Streptomyces sp. inhibited the radial growth of Aspergillus flavus TISTR 3366, Phytophthora
palmivora DOAC 2072 and Penicillium sp was 6.58+0.54, 2.83+0.47 and 6.03+0.10, respectively.The antagonist
Bacillus sp. was shown to inhibit the growth of Bipolaris oryzae DOAC 1760, Aspergillus flavus TISTR 3366 and
Phytophthora palmivora DOAC 2072 was 15.53+0.67, 1.78+0.43 and 1.81+0.01, respectively. This study demonstrated

that both bacteria can be used as biological control microorganisms.

Keywords: Biological control, Plant pathogens, Bacillus sp., Streptomyces sp.
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Figure 1 Inhibition zone of Streptomyces sp. against (A) Figure 2 Inhibition zone of Bacillus sp. against (A) P.
A. flavus TISTR 3366, (B) P. palmivora DOAC 2072 and (C) palmivora DOAC 2072, A. flavus TISTR 3366, (B) and (C) B.
Penicillium sp. oryzae DOAC 1760
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Abstract

Karyotypic and idiogram studies were preformed using male predaceous spear-headed katydid, Palaecoagraecia
brunnea (Ingrisch, 1998), and male bluish-green rice grasshopper, Hieroglyphus banian (Fabricius, 1798), collected
from Lamphun and Chiang Mai provinces in Northern Thailand . The mitotic chromosomes were directly prepared
from gut tissue and male testis tissue by colchicine-hypotonic-fixation techniques and stained by conventional staining
20% (v/v) Giemsa working solution. Chromosomes were observed under compound light microscope (1,000 times).
The results showed that the diploid chromosome number of the male Palaeoagraecia brunnea was 2n=13, including
12 autosomes and 1 X chromosome. The karyotype formula of the male Palaeoagraecia brunnea was deduced as:
2n (13)=L'“12 + X (L™ chromosome. The diploid chromosome number of the male Hieroglyphus banian was 2n=23,
including 22 autosomes and 1 X chromosome. The karyotype formula of the male Hieroglyphus banian was deduced

as: 2n (23)=Lt8 + Mt6 + St8 + X (L') chromosome.

Keywords: Palaeoagraecia brunnea, Hieroglyphus banian, Karyotype, Chromosome, North Thailand
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VN
é’yﬂmuﬁaﬁ’]ﬁmaﬂ [Palaeoagraecia brunnea (Ingrisch,
1998)] 1Hugaflifinszgnaundalulwan Arthropoda N
Insecta 8uAU Orthoptera 147 Tettigoniidae 29ditiae
Conocephalinae WAzl Agraeciini FnuanevnFanan
ﬁL’U@m’IiLLWiﬂi:ﬁﬂEJWWE?%GLL@ dulde azusenidiosld
vodflaninfanay yuade uazdszindlnot dagiiu
én Lmuﬁ’sﬁwﬁmaﬂhaqa Palaeoagraecia i1 6 vHa ldun
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Jutea W8z P. philippina SNWOAZLABANEHENYBISNLAL
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AUNBRINT I’

dnuand2lalslnaa [Hieroglyphus banian
(Fabricius, 1798)] 9aatluiid Acrididae 4dtas
Hemiacridinae LaztiN Hieroglyphini' éfynl,mwﬁ’nvl,aiivl,ﬂa
ﬁaluaqa Hieroglyphus § 13 vfla laun H. acuticercus,
H. africanus, H. akbari, H. banian, H. annulicornis,
H. concolor, H. daganensis, H. indicus, H. kolhapurne-
sis, H. nigrorepletus, H. oryzivorus, H. perpolita \.8%
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Wit 21 unie7 vsziedisnuiulaslulondnassdirinnu

89 yananniaaNIIuIn

23 urisluines 24 uridlwwendy
laslulru@waasawinny 24 wiid Sedszuulaslulauinea

WUU neo-XY system™ s1winlasluloudinaasdivinny 27
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Wi Fulaslulondnwaapdiviniu 20 uvisluner
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30 wrisluwwensey Fwnlasiulondnaase

WiNAY 31%7 wyid 33 wrid waz 35 Lwiﬂw,wmjj’““ 32
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U9 ez 34 uvis lwwendle
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8 & & L a =2
fuanuanluid Acrididae H31894MIANBN
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Figure 1 General characteristics of Palaeoagraecia brunnea

(A) and Hieroglyphus banian (B)
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Figure 2 Metaphase chromosome plate and karyotype of
male predaceos spear-headed katydid (Palaeoagraecia
brunnea, 2n=13) by conventional staining technique
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I3
ITatuazasUua
nani1sansilaslulonvesanuandiilalsinan s
(Hieroglyphus banian) wuinlasluloavadsanuaudni

lalslnaila seaadasnumnun auﬂﬁwf‘:ﬁizqﬁqﬁiwmu
Iﬂﬂuimwawaaﬂ@‘i’l,mgfvnLmuﬁn"l,akvlnaﬁmwmjwhﬁu
23 Uyig ﬁgﬂLLmJLLﬂ’%IaVL‘ﬂﬂLLuumImsﬁw’%ﬂﬁwm UaY
wulaslulsumenuszuy XX/X0™™ (Table 3) wanannil
Tigoansostivansmzunslolnddulngzesdnuanlu

296 Acrididae fiUsznavaislasiulayaiainlaisunsn
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Figure 3 Metaphase chromosome plate and karyotype of
male bluish-green rice grasshopper (Hieroglyphus banian,
2n=23) by conventional staining technique

Table 1 Mean length of the short arm chromosome (Ls), long arm chromosome (LI), total arm chromosome (LT),
relative length (RL), centromeric index (Cl) and standard deviation (SD) of RL, CI from metaphase cell of
male predaceos spear-headed katydid (Palaeoagraecia brunnea, 2n=13) (A) and male bluish-green rice
grasshopper (Hieroglyphus banian, 2n=23) (B)

Species  Pair Ls LI LT RL+SD Cl=SD Size Type
A 1 4.023 5.090 9.113 0.180+£0.012  0.559+0.036 Large Metacentric
2 3.415 5.001 8.416 0.166+£0.007  0.594+0.044 Large Metacentric
3 3.409 4.604 8.013 0.158+0.007  0.575+0.035 Large Metacentric
4 3.387 3.944 7.331 0.144+0.009  0.538+0.030 Large Metacentric
5 2.635 3.278 5.913 0.117+0.006  0.554+0.030 Large Metacentric
6 2.439 2.738 5177 0.102+0.007  0.529+0.031 Large Metacentric
X 3.018 3.765 6.783 0.134+0.008  0.555+0.037 Large Metacentric
B 1 0.000 6.677 6.677 0.149+0.024  1.000+0.000 Large Telocentric
2 0.000 5.843 5.843 0.131+0.011 1.000+0.000 Large Telocentric
3 0.000 5.108 5.108 0.114+0.029  1.000+0.000 Large Telocentric
4 0.000 4.649 4.649 0.104+0.030  1.000+0.000 Large Telocentric
5 0.000 3.962 3.962 0.089+0.019  1.000+0.000 Medium Telocentric
6 0.000 3.473 3.473 0.078+0.016  1.000+0.000 Medium Telocentric
7 0.000 3.303 3.303 0.074+0.017  1.000+0.000 Medium Telocentric




294  Onanong Yamloei, Isara Patawang

J Sci Technol MSU

Table 1 Mean length of the short arm chromosome (Ls), long arm chromosome (LI), total arm chromosome (LT),

relative length (RL), centromeric index (Cl) and standard deviation (SD) of RL, Cl from metaphase cell of

male predaceos spear-headed katydid (Palaeoagraecia brunnea, 2n=13) (A) and male bluish-green rice

grasshopper (Hieroglyphus banian, 2n=23) (B) (continue)

Species  Pair Ls LI LT RLxSD ClzSD Size Type
8 0.000 3.065 3.065 0.069+0.015  1.000+0.000 Small Telocentric
9 0.000 1.716 1.716 0.038+0.010  1.000+0.000 Small Telocentric
10 0.000 1.560 1.560 0.035+£0.008  1.000+0.000 Small Telocentric
11 0.000 1.228 1.228 0.027+0.004  1.000+0.000 Small Telocentric
X 0.000 4.088 4.088 0.092+0.037  1.000+0.000 Large Telocentric
*) I . Large
1 2 3 4 5 6 X
. Large . Medium D Small

(8) I
1 2 3

5 6 7 8

000

X

Figure 4 |diograms of male Palaeoagraecia brunnea, 2n=13 (A) and male Hieroglyphus banian, 2n=23 (B)

Table 2  Review of cytogenetic reports in the family Tettigoniidae

by conventional staining technique

Family Sex determination system Reference
Tettigoniidae 21(3), XX/XO Na and Bing-Zhong®, Ferreira and Mesa"™,
Warchalowska-Sliwa et al.®"?,
Grzywacz et al."’, Hemp et al.*",
Barranco et al.”
23(3) 24(%), 27(2),
29(&) 30(9),
31(J) 32(%),
33(3) 34(%),
35(4)
24(3) 24(%9) Neo-XY Grzywacz et al."’
Only genus P. brunnea 13(3) XX/IXO This study

Palaeoagraecia
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Table 3  Review of cytogenetic reports in the family Acrididae
Family 2n Sex determination system Reference
Acrididae 19(3) 20(2), XX/XO Mesa and Fontanetti’, Grzywacz et al."®,
Bugrov et al."®, 11983", Ashok'®, Koli et al."®,
Phimphan et al.°, Sandhu and Chadha®',
John and Naylor®
21(3) 22(2),
23(3) 24(%)
Only genus H. banian 23(d) XX/XO 11987", Koli et al."®, This study
Hieroglyphus

uaslolndvasdnuanilalslnaiadsnwms
LLLI'UI‘LIT]ELL (primitive) tfiasaniilesluloudusfiamnla
uwnsnienue soindnsmuaslelniuuulusmi
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lasluloudwaspairiniy 23 lwwer wazidulasluloy
sRanlaLTUNI NN InLe°

nan1anE ludnLaAREIRIF IR N WL T
laslulondnaauatvindy 13 uve uazansocuadle nil
Usznaudslaslulsusfiawmisuninuwalnaovae
Faflanuuandrsanseeumsdnsnewninilves
Fnuauafiadulured Tettigoniidae naswanlaslulay
fnaend suavadlasiulon uazsiavaslasialon wuin
firwnlaslulouanaoudasusd 21 £9 35 uris (Table 2)
uaﬂmnf‘:ﬁawummﬁuuﬂimaogﬂiniﬂﬂuimﬂmmu
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Abstract

The aims of this work were to study bioactive compounds, antioxidant and alpha glucosidase inhibitory activites of Tot
Mu Tot Ma (Paederia linearis) in crude extracts of root, stem and leaf. The maceration method was used with ethanol
as solvent. Bioactive compounds in the phytochemical screening study, were flavonoid, terpenoid, saponin, steroid
and cardiac glycosides. Total phenolic and flavonoid content were measured in all extracts. Investigation of antioxidant
activites used 2,2-diphenyl-1-picrylhydrazyl (DPPH) and ferric reducing antioxidant power (FRAP). In vitro Ot-glucosidase
inhibitory assays were performed in this study. The results showed that the ethanolic leaf extracts had the highest
total phenolic content (174.42+2.07 mgGAE.g-") and flavonoid content (41.32+1.94 mgQE.g™"). Antioxidant activity
in leaf extracts was high in both testing methods, i.e. DPPH method (40.73+6.68%) and FRAP method (21.35+5.80
mMFe.g"). In addition, the leaf of P. linearis revealed highest alpha glucosidase inhibitory activity at 93.04+1.63%.

The results suggest that the leaf extract of P. linearis may be used to treat type 2 diabetes.

Keywords: Paederia linearis Hook. F., Bioactive compound, Antioxidant activities, Alpha glucosidase
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LA alpha-glucosidases URZAIIOIDE19 0.2
g azanslu DMSO 10 mL Tfianaudiadu 2000-50 ppm
lagihaiaiaanan ddu uazlusainanyaanin 1
mg/mL US31a3 20 uL 1w 100 Sadluarslodounasna
tiines pH 6.9 lauasazaglulasiiauaandnglaln
Nluwloed (p-nitrophenyl-Ol-D-glucopyranoside) Tulmdow
WasWaiWiwes pH 6.9 Aiflanududu 5 mM Usunas
50 uL mﬂﬁ?uﬁwmﬁ_iwﬁqmﬂgﬁ 37 D9FLTALTHR Wt
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uL Wnawu 500 uL uaziduansazanslodauaniueiua
7.5% (wiv) 800 pL saliludiiia paanpivadduam
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JiaeAdSinana huesaindi833 Alumini-
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5%(NaNO,) U3uas 75 L mmvhmm%nwaa 5 Wl
INELEY 10% AlCI, ﬂimm 150 pL Lmem"L'm
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9. MINATITRNEDA

LLa@ﬁTagaLﬂummﬁm JRUaT LAZAIANAANG
Lﬂéiaul.aﬁm (standard error means, SEM) Wisuiiey
L“?']mJm’mLmn@i'm:wj'mnq’umiwﬂaaﬁLﬂi’]:vﬂ@ﬂ one-
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Table 1 niInasauwnneadiiasduuasas
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Table 1 Phytochemical analysis of screening of

root,stem and leaf of Paederia linearis Hook.f.

Ethanolic Extracts

Phytochemicals

Root Stem Leaf
Alkaloids + - -
+
Flavonoids + + .
Terpenoids + + +
Anthraquinones + - -
Tannins - + +
Saponins + + +
Steroids + + +
Cardiac Glycosides + + +

+ = Presence,-= Absence

g 3 aa
2. N1sNAdaUNSNITAINBINBLATW lasdd
DPPH .az FRAP

Table 2
method and FRAP method

Phorntip Padtakenang, Wilawan Promprom, Wannachai Chatan

J Sci Technol MSU

Table 2 mimaaqu’f;ﬂﬁﬁmaan%m%’u lag
7% DPPH wud1 msafinnnluaanyaaniniifasazuas
ﬂ']i@T’luaane‘Bmﬁugaﬁq@LLa:fi'lﬂ'smLﬁmTumaammﬁ'@
Aflanuamunsalunmsdussndaduiosas 50 (ic,) ¢
ﬁﬁq@] 5098900 @8 51N wazdndu Telenvindy 40.73
* 6.68 ; 0.44+0.67 pg/mL, 17.92+1.70 ; 1.41+0.63 pg/
mL Uy 17.49+2.46 ; 1.84+0.48 ug/mL udeu 1ia
WhsuifsuAumanasuwienfiug feifasazuaans
AUBONTIATH LYNNY 27.09+ 5.48 ; 0.77+0.15 ug/mL
wsasliiindinasaiannluaanyaaninauisndiu
aan%m%’ﬂﬁﬁﬁq@ WANANIBE WA RRIATYNIIRD A
(p<0.05) msmaaqu'f?ﬁmuawa%mz #2837 Ferric
Reducing Antioxidant Power (FRAP) w111 §1IFNAIN
lu@@vxymﬂmﬁ'ﬁaﬂaz*’uaumsﬁmaan%m%’ugaﬁqﬂ
Aranuiduduaasssaiandanuannsnlunisd
pONTLaTUIaR 50 (ic,) Vl,ﬁﬁ“?iagm 098981 A 1N LA
16 9T AnLriniy 21.3545.80 mM Fe.g ; 0.04+0.97 pg/
mL, 6.63+ 3.28 mM Fe.g" ; 0.47+0.59 pg/mL ez 4.36 +
2.21 mM Fe.g'; 0.52+0.63 pg/mL aNSAU uaadlwiAwin
mmﬁ'@mniumm&@@Mmmmsﬂﬁmaan%m%’u‘lﬁ
aﬁq@ WANENIB LN RURIAYNIRDG (p<0.05)

Antioxidant test results of root, stem and leaf of extracts of Paederia linearis Hook.f. with DPPH assay

DPPH

FRAP

Part of Paederia linearis Hook.f.

% Scavenging activity Icsn (ng/mL) FRAP value (mM Fe.g") Icso(pglmL)
Root 17.92+1.70° 1.41+0.63 6.63+3.28" 0.47+0.59
Stem 17.49+2.46° 1.84+0.48 4.36+2.21° 0.52+0.63
Leaf 40.73+6.68" 0.44+0.67 21.35+5.80° 0.04+0.97
Vitamin C 27.09+5.48° 0.77£0.15 - -

** Mean within a column with different letters are different (p <0.05), One way ANOVA followed by post-hoc Duncan’s new multiple range test

3. nqswmaauqn§nqs€1’u5&Lauvlmfuaaﬂ'mgfﬂ%ma

mimaaqu%;msﬁuﬁaLauvl,snﬁuaamngiﬂ%
s wud1 ssafieanluaanyaananfifesazveinis
EJ'UE?@Lau"l,snﬁl,l,aawﬂﬂgiﬂ%magaﬁqﬂ AANULT VT UV DI
ssafafiinnumunsalum It sinnuuesen o
Jouaz 50 (IC ) VL@T(’?]"*?%@@ 5098931 @B TN UaTE D9
61 1NNy 93.04+1.63 ; 0.81+0.10 pg/mL, 86.62+1.56 ;

2.20+ 0.09"9™ unz 48.78+2.75 ; 3.65+0.07 pg/mL @A
SRl I@]mfiaLﬂ‘%ﬁuLﬁﬁuﬁuaﬁuwﬁgma:mﬂua &
ﬁi”aﬂazmmmsﬁuﬂtoLau"l,enﬁuaawmgiﬂ%ma Wiy
90.78+0.69 ; 0.98+0.02 pg/mL wane1IaLNINhp&1ATY
N9806 (p<0.05) Werlwuiusn uazénd Table 3
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Bioactive Compounds, Antioxidant and Ol-Glucosidase Inhibitory Activities

from Ethanolic Extracts of Tot Mu Tot Ma (Paederia linearis Hook.f.)

Table 3  Results of (l-glucosidase inhibition of root,
stem and leaf of extracts of Paederia linearis

Hook.f. with p-nitrophenol colorimetric method

Part of Paederia linearis % Ol-glucosidase

Hook.f. inhibition ICSO(ugImL)
Root 86.62+1.56" 2.20+0.09
Stem 48.78+2.75° 3.65+0.07
Leaf 93.04+1.63° 0.81+0.10

Acarbose 90.78+0.69™ 0.98+0.02

** Mean within a column with different letters are different (p <0.05),
One way ANOVA followed by post-hoc Duncan’s new multiple range test

4. n1snrdInwAuadnsin uazdSurm
Warlwaadsa

Table 4 Wuin a’maﬁ'@mnlmwwwmﬁ
ﬂ’%mmﬂua’ﬁmwgaﬁqﬂ 509890188 31N uAzEduE
ReYINNU174.4242.07 mgGAE.g", 87.86+2.51 mgGAE.g"
Az 85.2144.68 mg GAE.g" nwina TaenienRuuiiunen
NNENA WU miaﬁ@mnlumwgwmﬁﬂ%mmﬂuaaﬂ

TINUANANB LT FATUNIIFDE (p<0.05) INNNEIN

ssafiaanluaanyaananfitSananalnesd
‘swgaﬁqmamam Ao 50 wazdrdn Sedldviniy
41.32+1.94 mgQE.g", 33.38+3.31mgQE.g" uay
29.99+1.55 mgQE.g" awdeu lagifiel/Sauiiey
ANNINRNE WU miaﬁﬂmniwwgwmﬁﬂ‘%mm
Wanhuesasuuandsadslvodayneaiia (p<0.05)
ANTIN UASRIAH

Table4  Total phenolic content and total flavonoids
content from root, stem and leaf extracts of
Paederia linearis Hook.f.
Part of
Paederia Total phenolic content Total flavonoids
linearis (mg GAE.g") content (mg QE.g')
Hook.f.
Root 87.86+2.51° 33.38+3.31°
Stem 85.21+4.68° 29.99+1.55
Leaf 174.42+2.07° 41.32+1.94°

** Mean within a column with different letters are different (p <0.05),
One way ANOVA followed by post-hoc Duncan’s new multiple range test
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Abstract

This research aimed to study the optimal condition of natural color extraction from the bracts of Bougainvillea glabra
and to develop a cosmetic product containing color lake from the red-purple bracts. The dye extraction was optimized
for three conditions (solvent concentration, solid-liquid ratio, and extraction time) and analyzed by spectroscopy. The
obtained dye was synthesized into lake pigments in 7 different salts. Then, the red-purple lake was investigated by
colorimeter and Fourier-transform infrared spectroscopy (FTIR). Lipstick containing the pigment was developed. The
optimal condition for dye extraction from the bracts was with 50% ethanol, a solid-liquid ratio of 1:30 g/mL, and an
extraction time of 30 minutes. Interestingly, the paper flower lake pigment was only prepared from aluminum chloride.
The whiteness (L), redness (a), and yellowness (b) of the aluminum lake were 37.51 (x1.62), 10.23 (£0.12), and 12.65
(+0.22), respectively. The infrared spectrum of the aluminum lake sample appeared at a wavenumber of 1624.38 cm’
that indicated carbonyl group (C=0 stretching) connected with amide bonds. All of the lipstick formulations containing
aluminum lake in this experiment were not sweaty. The lipstick consisting of 1% red-purple lake had the closest color
with the master formula (AE=1.24), aand its melting point was 65.3 (x0.3) °C. In conclusion, this research found a
novel cosmetic ingredient to overcome the lipstick sweating problem.

Keywords: Color Lake, Bougainvillea glabra, Red-Purple Bract, Lipstick

" g, maATAnsmansiadasiens ﬂlmz‘iwmma@ﬁl,a:maluiaﬁ WIANINADNTAYWIZUAT LU NTINWY 10220

2 ﬁn?mmﬂ‘%zyzym‘%, M INTNMEaaTasia amAnamaasuazinaluwlad uﬂﬁﬂmé’m’]“ﬁﬁgwxuﬂi UNLT% NFINNY 10220

' Lecturer, Cosmetic Science, Faculty of Science and Technology, Phranakhon Rajabhat University, Bangkhen, Bangkok 10220, Thailand.

? Undergraduate student, Cosmetic Science, Faculty of Science and Technology, Phranakhon Rajabhat University, Bangkhen, Bangkok 10220,
Thailand.

* Corresponding author: Narongrit Lahpun, Cosmetic Science, Faculty of Science and Technology, Phranakhon Rajabhat University, Bangkhen,
Bangkok 10220, Thailand.



Vol 39. No 3, May-June 2020

LN

fUa@n (lipstick) Lﬂuwfﬁmﬁmsﬁméaaé’m']aﬁgﬂﬁﬁa
La’%mmmﬁ"ﬂmmgﬁbﬂ LR HA AT ML AT 098107989
LﬂuﬁqsﬁaﬁﬁmmLauiﬂmrﬂuﬂszmﬂvlﬂal Fan3enT29
gasmnIsnlszindlnafanuaianivirgasnnysu
indasinansazidulaldiatesas 10 laodosandumyise
wazNaw NUHIRIanIIn lwnsaaTIdnaad i lnd
iaugsiuluaana sl,ui“laaqﬁuqma'mnsmLﬂ‘%'aaﬁ’lmﬂu
ﬂ‘s:mﬁvl,mlﬁyamﬂi:mm 210 SN widtduaaavias
fins (local market) 120 813111 uazm39n 90 Auun’

VIATTIUGAFINNTIY (NBN. 234-2559) Wil
Uszinnvesddadneanidusasvszinn loun fUsdng
uazfdadndu’ I@]yaﬂaaﬂﬁﬁmﬂuwé@ﬁmﬁﬁﬁa@@
Hu3lna athslsRauaslvalueiasdronslasialy

= @ &4 & a T a A6
LW TRILAIIZADTIDN N T URITAWNTERIo a1 Ta UUNTE

=

"DuaEJmJﬂ’]iW]vLﬂlﬁu@]’]iUﬂ‘i“Lﬂﬂlﬂ Galunda Al

Ao

Afdndududsznoudnlddsunsdiazansludivii
Az sanulanIeddon (dye) LazHRA A LA 8981079

Do

1 dl v 1 v L
8u9 lasaniznguiildanudslunidt (makeup) &in
5 duanliazaroludivinazaronIaiiad (pigment)

U ' a ' a 1 a a 6
laund &lunguiaa (lake) uaz@lunguafiunis

(inorganic pigment)’ wazBeluninduanslwalunig
iniasdansislimunsanaaltldasneludszinalng
ﬁaﬁmﬁwL“iTﬁmﬂ@mﬂi:mﬂ'eauﬁaﬂ%gﬁu Gamsaiaas
fnsrsumaienaunumsldasdsaseiidusnnils

Aad A

SERtuaam e 1vERlTlunae T aeiesosdan

\Wasih (Bougainvillea) Lﬂuﬁﬁﬁ'ﬂamm%amw
wnihldviinsaanafasdhfisduilnalaing Failes
Wﬂgnﬁuwﬂ@ﬁﬁfﬂwnnwﬂ']a@l%ﬂm%’dma% Philibert
Commerson M 3LawIa lUsaulansznineg w.a. 2309
A9 we. 2312 uazldwuiilasihiissnaunds wazin
v ldieuwsgandylnlussnitiaids dmiudsandalng

Wasihduuanldgnianygnlull w.a. 2423 Suduwug
AONFNIY ez lasunNIIaITaIN “ATHAW Lw*i'lzlﬂuﬁuﬁ‘:

ﬁaan@aﬂluﬁwmﬂmamﬂ%u“ WaNINHTINDI
ﬂaﬂl,‘#\ladﬂﬂgﬂ‘ﬁ’]&I’]l‘ﬂuﬂ’]‘iLLGidﬁﬁ’]%%‘iJﬂ’ﬁﬂizﬂE]U
8193 IumdLﬂ‘éaoéﬁaﬁalumaaLﬁaaﬂwgﬂﬁﬂmwmgm
L‘ﬁal,?iaLLa:ﬁnmLﬂumiﬁma%aﬁmﬂuwﬁmﬁmsﬁ%aﬁ
NNIIARNTUAT (Patent No. WO 2015162051 A1) Afinny
wpuniluiud 29 qa1AN W.¢. 2558 Loy Jacques Leclere
IL8z Rachid Ennamany®

v 6 a o 3; ,;’ = =3
Immqﬂs:mﬂmmmimmmau fa NIFNW
4 o o o A
gaeivnizanlunissiaddananludszduilasin

Lake Preparation and Lipstick Development from Red-Purple

Bracts of Paper Flower

Taglunsdaidanansimansaudaauannlsunmes
Luﬁwvlsnmﬁu%aLﬂumsﬁﬁag’lﬂuﬂs:é’mﬁ 097 uaziile
Idansfimanzaulumssiaddonsainl)eioudiaaan
Tuszeuilasiduouns LLaxﬁLaﬂﬁvL@i”mﬂﬂﬁmamgﬂ
Indusrunanluddadn

ANMIANRWITWIVY
1. msansansfimanzaalumsaiagsanainly
Uszauilasiidsiasuas
luﬂszé’uLﬂaoﬂwﬁmumogmﬁuu%nm
WAAININTUTTADWIZUAT TnaTau (HaunuMEUS
fafeunson) U w.a. 2562 uazdansnluyszaulley
funiasananion (hot air oven) ﬁqm‘ﬁgﬁ 60 B3¢
wados 1Wuna 3 $lue Lﬁﬂlﬂﬂi:ﬁuuﬁmﬁﬂﬂuﬁ
g]@]mw%u (desiccator) Aanudnduiuslifuiesas 75
aunazinluvimsnasasiuaeudely

Tunnsasununisnasss ludszauiilesing
mamezgﬂﬁ,’]mmaauﬁamaaummwmﬁuﬁmaa
emuoafnanzanlumsaiadiduiauusn [EHERMEH
sz wMIane wazdanautadfTmatnsdalSunm
Yasdrnazany SnTufLiBenumanzaNlumIMsaia
fluludszauilasihdinuas fo Banawud loniin I@m
fnualiznz mﬁimmaaaﬂiumm@aaa e an1zd
mmmulum‘mmamsm wenaNiFfinsnagoy
AUUANGINIZWINNGN (one-way ANOVA) lasfinua
TWseduanudasuriniusosas 95

HonTuNaMIMAaasaIn U TRETazaN
Alluad aﬂ%mmmﬁﬂmmﬁﬂuﬁmﬁaasml,l,éz”'a F9rhanu
T upesdrinazmefminzanlunsnasasnawnii
funlflunmsmanssdansmfimunzanlunsaiod lag
mqummtﬁuﬁmauamuaaLLatzs:ﬂ:L'Jaﬂumiaﬁ@

nminasasgarslunmImanzimanzaulu
o A > ¢$‘ a =3
MIsAaRIY Tz uN eI FN9uas A szazianlwiig
&0 TIUNIINARBITINANIINABDINIAN VT VTS
AATNFIUNLANIZFNNIDDNLULUNITNARDY La8ian1Iy
finnzauzasudaznInasssunaiugulinimanss
adluanizndiu uddmualifszozanlumaiod
AWANAIINY
v o A
1.1 NISANHIAMNLTNTWUBILONIWD AT
wanzanlwnisanaaganlnlulszauinasfindsiag
WA
ludszauiasihuiignuslusmsszanzia-nues
ANuTNTE9 g ludasain 1:10 (g/ml) lasanada

307



308  Narongrit Lahpun, Nattanicha Phonsiri

duuplaniues aun sauazlasuadalsanas (% mass
by volume) 100, 90, 80, 70, 60, 50, 40, 30, 20, 10 L&
WNa% w19 11 et Wwaan 1 Talus ua
aTacanedlUnTasinunszanunIad (Whatman no.1)
ﬂl Qs dl k3 o Qs 1 a
Wansasmnludszduilasihui shdediatazaed
ninua i iadganduuasfianueinin 540 nm dratng
a2 3 1 uazdw SN awuan lrendiu (BC)® anuauns

BC=(A x DF x MW) / (€ xL)
o

BC Aa wwénlwenfin (mg/g)
A fig ANNIANAUUE

DF fo wawaasfivilfisaans

MW fa analuianazesiudnlodlomiu (550
g/mol)

€ fia ANAINIBINIQANAULE (60,000 L/mol*

cm)
L 8 @2und19was cuvette (1 cm)

1.2 n1s@nwrdasrdwninnludszdu
o Rairsuasdallsunasansazargianinaail
wanzaalwnsanaadan

Wadnwdanausestinninuisludsdy de
Usunasasazansianiweafitnanzanlunisaia adau
vmnasaslasiadouluyszauiil sl usisdadarin
azmsmmm‘fm‘fw?iﬁﬂ‘%mmm@ﬁvlmmﬁuqaﬁqﬂmn
NANITNARDINOURUT LATNRLA DATIEIUANT Y VDI
Mathslummasas fia 1 :30, 1:40,1:50, 1:60, 1:70, 1:80, 1:90
W8z 1:100 (g/mL) INTUUTEDEN9979 8 Fragn (wiaan 1
Flus udrhmsaeaedlunsesinunzasnsas

Wonsasmnludszauilesihug Saidaedn
mia:mUﬁﬁa%u@vl,ﬂi'@whgmﬂﬁmmﬁmmma A 540
nm §188198z 3 B uazduw s as e lendin
FUNITIIAH

1.3 msdnsszeznafimanzanlumsaia
ddaaluludszauilasifairouns

gnsumssiaadonanludszauilesihg aig
wastiamszaznmanafinzaulumsiasen Jdow vin
mMnaaeslagtanIzaINHaNsNaaas flauSinanudn
Vl,snmﬁuw'm“?iqﬂ Al ANULTNTY VBIRITALANY LAZDAT
srupasludszauiasiin uisdarSunasdrinazans
e uen Awinzaulu Mmisfedden dadenaniied
IPNZANINTIRDS MINARBILTI YMIINARBITHEIA
Tumsus iesilusiefiszaziamensg ldur 10 wafl, 20

J Sci Technol MSU

wift 30 wift, 1 97 Tua, 2 Talws, 4 $7lus, 6 T2 lus, 8 s,
10 $2lu9, 12 $2lus uae 24 $2lus 1Heusodaotsasy
ULl nseedEnIzanEnIad e TazaaF L
Jadn @@ﬂﬁmmm’mm'sﬂﬁu 540 nm §nagaa 3 5 uas
fwrmUSinanum loenfiv augunstadn

2. maassadiaaonddanvacludsedu Wasih

TunInasesadoafiananludszdy Wasin
Funnmstessuasazagnae 7 aita ldun unaido
2zELaN (calcium acetate) uARLEENATUBLUA (calcium
carbonate) uaaLGaaGaLNG (calcium sulphate) lWunaLgew
prpiftuudaina (aluminium potassium sulphate)
azafifluuaaalsd (aluminiumchioride) wanfiiBunaaalyd
(magnesium chloride) URZLURBUTALNG (barium sulfate)
wundensuius deuludszauiilosinludasiaw 1:1
(wiw) 91N Tasaranindandas e inauddoy
wadldwan Aussazanslodey laasenlod (sodium
hydroxide) uasfisdaaensly 24 $7lus wazsirdagnean
NIBILATINEIUAZNA ﬁiﬁlﬂauiuﬁauaﬁauﬁqmﬁgﬁ
60 asraaidus awnindaodnaazuds (Hadodnau
afin i dregeRlvaisuaslladdeeiosiad Tas
TuwAna1aMugdng (L) Aanuned-idan (a) a1 e
MAB9-1TH (b) WAzl Tzing Wardueae
Lﬂ'%;aawuﬁﬁmméw asudunTsaada Insfimas (Tensor
Il Bruker, USA)

3. nsnawadafnuandaalulszauinaii
W@3uNUEALUEAN (Lipstick base) lasds &au
NRUA199 leun shea butter, petrolatum, candelilla
wax, beeswax, Performathox 450 (C20- 40 Pareth-10),
synthetic wax, isopropyl myristate, triethylhexanoin,
butylated hydroxytoluene L8z proplyparaben iyl
ANuTaufl 75-80 aveiwalfos awlung IANILE
A {A' ' a 2 d: " Aa a v KR o
maﬂmmwuwmu TNy aursfUafnuredaiin
AANINUUNUN INITANGSURURANAREIUNFNFLAA
nhy Yszduiesin vinmsSouisuninee 4 §A3
v ' a a Eﬂl a v
laun gasluERUadn gasinauFanTasas 1, 2 uaz 3 lag
Y o o A A o . o
Wwin danugasle Table 1 (Haty druNanldanw
FATUA ﬁ'u,wia:gmvl,ﬂumimm%ad UAFINZNNAY
VB RENTZAINL@T waInaaNRUAN mam&iﬂuﬁﬂgiu
L4 X « o« .4 X
wWaduzthduurisuasdnaunils iNaIunBWITIRL
VNBYINNITUSEL I URVDY HAAAUMNAIULATOINAR DING
MITARUEAIAIAIN §379 (L) f1anuuad-tlisa (a)
' A ?; a 1 ] a
ANNUARI-EEH (b) UAZAIANNLANGNIUBIR (AE)
4 . N T
Fadwrow leanaumy de lUi



Vol 39. No 3, May-June 2020

- 2 2 211/2
BE=[(L, -L ) +(a, -8’ +(b-b,)]
Wi
AE §a @NaNuLANGN9V8IR

A '

L. L, AaA1ANNEINN-ANVLAATIN 1 WAz 2
A ' a & A

a, a fia A1AuUeI-ANNTLI 337 1 uas 2

b, b, A9 ANANULRABI-AMNUTY ASIN 1
Wy 2

uaﬂmﬂﬁﬁdfjmsi'mm%aawmmmad [aladn
gash 1, 2, 3 uaz 4 WalRuuioula waNRAIVRY
Lwia:gmImmmaauﬁm%%ﬁé’@Lmaammaﬂmimmgm
aAENWNTIN NUFAN (Wan. 234-2559)°

4. nMFATTRRANIEDA
Namﬂmiﬂﬂaaaﬁﬂﬂﬂiwﬁuﬁaazhaa” 3
md@laﬂau ﬂﬂ’JLﬂS’W“"Iﬂ@] mIﬂsme IBM SPSS Statistics
20 Sﬁummamm ﬂ'n,uml,uummmu LLaﬂmnmLaua
Toougas fdnade + adoaium V1ATTIU wanannit
@ LaﬁﬂmadLL@iazﬂﬁmaaagﬂ NARDUANULANGNITENIN
NueE Post Hoc test (one-way ANOVA) Lazfinwue
IWsduanuBoiin winfu3osas 95 (p<0.05) lageiaiy
ngudid mwLmﬂ@hw’mnﬂﬂQNaﬂﬁaﬁﬁaﬁwﬁtyﬁ]z

q

fiFydnwolaaniu () deandeyausaianaiouas

4
1 t:l

ﬂ’]L‘UENLU%&I'W]?ﬁ']% mumauaw"l,uuamaﬂwm aving

v o

fa “I.IE]S‘;]JQ‘V] mmnmmnn@uamwusmﬂm

o

)Y

Table 1 Lake Colour Lipstick recipe, mixed with color
from bougainvillea retrieved from the lab
Ingredient receip1 receip2 receip3 receip 4
Y%ow/w Y%owlw Y%w/w Y%ow/w
Lipstick base 86 86 86 86
D&C Red No.7 Lake 14 13 12 11
Red-Purple Lake - 1 2 3
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o

HURIATY (p<0.05)

Table2 The result of the study of the suitable
concentration of ethanol solution for the
extraction of dyes from magenta bougainvillea.
Dried plants were extracted with solution in the

ratio of 1:10 (g / mL), extraction time 1 hour

Solution concentration Beta Cyanin
(ng/g)

100% 5.87 +0.11*
90% 13.02 £ 0.11*
80% 48.40 £ 1.01*
70% 44.00 + 0.59*
60% 57.02 + 0.00*
50% 121.00 + 0.37*
40% 7443 + 1.01*
30% 107.62 + 1.38
20% 104.13 + 0.59*
10% 106.33 + 0.76
0% 92.40 + 2.11*

* significant difference from the average among all groups. (p<0.05)

Table 3  The results showed that the optimum ratio
for the extraction of dyes from magenta
bougainvillea when ethanol was 50%,

extraction time 1 hour

Ratio of dry samples: Beta Cyanin
Ethanol (ng/g)
1:30 85.25 + 1.46*
1:40 64.78 + 2.61*
1:50 44.73 + 2.40*
1:60 37.46 + 0.76*
1:70 31.11 £ 0.46*
1:80 24.38 + 0.66*
1:90 20.41 +1.38
1:100 19.74 £ 0.76

* significant difference from the average among all groups. (p<0.05)

309



310  Narongrit Lahpun, Nattanicha Phonsiri
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Table 4

for dye extraction from magenta bougainvillea

when ethanol was 50% , The ratio of dry plant

The results of the study of the optimum time

to solution is 1:30 (g / mL).

Extraction time

Beta Cyanin (ug/g)

10 minutes 58.75 + 0.38
20 minutes 49.50 + 1.43*
30 minutes 60.87 + 0.18*
1 hours 57.57 + 1.02
2 hours 56.04 + 0.53
4 hours 55.86 + 0.46
6 hours 55.73 + 0.55
8 hours 56.83 + 1.68
10 hours 56.77 + 1.39
12 hours 57.63 + 1.01
24 hours 54.39 +1.64

* significant difference from the average among all groups. (p<0.05)
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Figure 1 The infrared spectrum of lake color from
magenta bougainvillea
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Table 5 Measuring the color of lipstick mixed with lake
colors, various solutions
receipt L a b AE*
1 45.81 19.40 1.95 -
2 45.92 19.76 2.05 1.24
3 46.50 18.97 1.25 1.75
4 4593 18.03 2.32 2.40

* dnanudnaasmAsuiuges 1

Table 6 Melting point test of lipstick mixed with lake
colors, various solutions
receipt Melting point (Degrees celsius)
1 66.2 3.8
2 65.310.3
3 66.9 £ 0.1
4 67.6 £ 0.1
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Figure 2 Lipstick

(1) Lipstick receipt 1 (without lake colour)
(2) Lipstick receipt 2 (with 1% lake colour)
(3) Lipstick receipt 3 (with 2% lake colour)
(4) Lipstick receipt 4 (with 3% lake colour)
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Abstract

This study aims to analyze the characteristics of the spatial and temporal drought in northern Thailand during the years
1980-2017 (38 years), by analyzing the Standardized Precipitation Index (SPI). The data consists of monthly rainfall
data from 31 observation stations of the Thai Meteorological Department (TMD) and gridded rainfall data from the
Climatic Research Unit (CRU). The correlation coefficient between TMD’s monthly observed rainfall data and CRU’s
gridded data is high with the range of 0.826-0.983, which indicates that the CRU data can be represented as the
observation data. Therefore, in this study, the 78 grids of the CRU’s precipitation data covering the northern region
were used for calculating the SPI index in 2 different periods which is the 3-month SPI index (SPI3) to analyze the early
drought of the rainy season, and the 6-month SPI index (SPI6) to analyze drought throughout the rainy season. From
the analysis of SPI3 of July (Average of May-July) found that there were drought years ranging from severe drought to
extreme drought (SPI3 < -1.50) for 14 years. There were 47.35% of affected areas in 1987 and 97.10% in 2015. While
the analysis of SPI6 of October (Average of May-October) found that there were drought years ranging from severe
drought to extreme drought (SPI6 < -1.50) for 15 years. There were 42.44% of affected areas in 1993 and 92.27%
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in 2015. In addition, it was found that drought in the northern region was associated with the ElI Nino phenomenon.

The severe EI Nino year has resulted in severe and extreme droughts, affecting almost the entire northern region.

Keywords: Drought, Impacts, Drought Index, SPI, CRU, Northern Thailand
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Figure 2 Correlation coefficient between stations precipitation and CRU gridded data
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Abstract

The aims of this study were to determine helmet use behavior (HUB) and to explore the causal factors influencing
HUB. Four hundred and twenty two public health students of Pibulsongkram Rajabhat University were chosen as the
population. The questionnaire with reliability (Cronbach’s alpha coefficient 0.94) was used as a research instrument.
The results showed that 66.4% of all students claimed to wear a helmet, at least sometimes, while riding a motorcycle
or sitting behind the motorcycle rider. With regard to causal factors influencing HUB among students, the structural
equation model was valid and fitted the empirical data. This model indicated that the Chi-square goodness of fit to test
was 227.64, df=200, Chi-square/df=1.138, p-value=0.08754, SRMR=0.038, GFI=0.99, AGFI=0.98 and RMSEA=0.018.
The intention (r=0.47) and attitude (r=-0.45) toward behavior had direct influence on HUB of students. Both variables
accounted for 64% (R°=0.64) of variance of those HUBs. Other variables which indirectly influenced students’ HUB

via intention, included attitude, perceived behavioral control on HUB, and subjective norms. Also, perceived behavioral
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control and subjective norms indirectly influenced students’ HUB via attitude. Therefore, academic staff, parents, and

friends should encourage students to adopt a positive attitude toward helmet use and have perseverance to behave

better. Subsequently, those students would eventually realize the good sense of wearing a helmet.

Keywords: Causal factors, Helmet-use behavior, Public health students
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Table 1 Direct effect (DE), Indirect effect (IE), and Total effect (TE) of Influencing factors on helmet-use behavior

among public health students

Attitude Intention Helmet-use behavior
Variable
DE IE TE DE IE TE DE IE TE
Subjective norms 0.16* - 0.16* 0.15* -0.06* 0.09* - -0.03* -0.03*
Perceived behavioral control -0.50* - -0.50* 0.33* 0.17* 0.50* - 0.46* 0.46*
Attitude - - - -0.34* - -0.34* -0.45* -0.16* -0.61*
Intention - - - - - - 0.47* - 0.47*
R-Squared (R%) 0.27 0.35 0.64

*p-value<0.05

SEX=Gender
NOR=Subjective norms
CON=Perceived behavioral control

KNO=Knowledge

ATT=Attitude

INT=Intention

BEH=Helmet-use behavior

Figure 2 Causal relationship model of Influencing factors on helmet-use behavior

among public health students (n=422, *p<.05)
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Abstract

In 2018, The World Health Organization (WHO) and Department of Mental Health (DMH), specified that major
depressive disorder (MDD) was the second most important disease that it is probably caused by social media usage
affecting stress and leading to violence, and depression . This research proposes the depressive classification
from posts on twitter of user behaviors and compared the accuracy of two classifiers between one level and two
levels:- (1) one level: using the Bayes algorithm created a model for classification between general and symptoms

based on a symptoms detailed in a questionnaire (DSM-5) including as follows: depression, loss of interest, loss of
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appetite, abnormal sleep, slowed thinking, guilt, tiredness, unexplained and suicidal ideation. (2) Two levels: Using
the SVM algorithm created a model for classification between general and depression. Using the Bayes algorithm
compared with the Random Forest algorithm for classification of symptoms in a questionnaire (DSM-5). The data
came from real postings of international celebrities. The dataset is divided into 2 sets: a training set and a test set.
Finally, the results are demonstrated in a training set prediction between one level and two levels: One level: the
Bayes algorithm showed that the accuracy=82.55%, and the SVM algorithm showed that the accuracy=96.18%. Two
level: the SVM algorithm showed that the accuracy=98.20%. SVM algorithm pair with Bayes algorithm showed that
the accuracy=82.23%, and SVM algorithm pair with the Random Forest algorithm showed that the accuracy=91.45%.
The results of test set, by the boundary of probability are variously set 0.1 to 0.9 that prediction between one level
and two levels : One level: the Bayes algorithm showed that the accuracy=76.67%, and the SVM algorithm showed

that the accuracy=70.00%. Two level: SVM algorithm pair with Bayes algorithm showed that the accuracy=73.33%.

SVM algorithm pair with Random Forest algorithm showed that the accuracy=70.00%.

Keywords: Major Depressive Disorder, Classification, Social Mining, Text Mining
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Table 1 DSM-5 criteria’s
No. Symptoms Non Someday Frequently Everyday
1 Depressed mood 0 1 2 3
2 Diminished interest 0 1 2 3
3 Change in appetite 0 1 2 3
4 Change in sleep 0 1 2 3
5 Slowed thinking 0 1 2 3
6 Worthlessness or guilt 0 1 2 3
7 Fatigue 0 1 2 3
8 Agitation or retardation 0 1 2 3
9 Suicidal ideation 0 1 2 3
Table 2  Training set
Number of
No. Symptoms Hashtag Examples of Training set
messages
1 Depressed mood #Sadness #Depressive I’'m in such a depressive spiral today. 3,000
o . . Loss of interest in friends, family & favorite
2 Diminished interest #Loss of Interest #Lose interest o 3,000
activities.
I’'m hungry but | have no appetite can anyone
3 Change in appetite #Appetite #Hunger 3,000
relate.
4 Change in sleep #Sleep #Lethargy | just want to sleep for real! 3,000
o L o These neighbors really out here thinking that
5 Slowed thinking #Un thinking #Out thinking . 3,000
I'm selling dope.
6 Worthlessness or guilt #Guilt #Disgrace #Dishonor This guy is a perpetual disgrace. 3,000
7 Fatigue #Tired #Bored #Fatigued I'm just tired that's all. 3,000
8 Agitation or retardation  #Lackadaisical #Lazy #Loafing #Phlegmatic ~ Feeling lazy of today. 3,000
9 Suicidal ideation #Suicidal #Dangerous #Destructive Suicidal thoughts will never get out of my head. 3,000
10 Normal #Happy Happy birthday, family. 3,000
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Table 3  Top 20 feature frequency
No. Feature No. Feature No. Feature Feature No. Feature
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Table 4  Performance modeling SVM algorithm (2 Levels)
Feature Accuracy Precision Yes Precision No Recall Yes Recall No F-1
2,000 98.03% 99.27% 86.00% 98.60% 92.18% 98.93%
4,000 98.11% 99.27% 96.52% 98.65% 92.29% 98.96%
6,000 98.20% 99.27% 87.50% 98.75% 92.37% 99.01%
All 94.29% 99.82% 39.32% 94.24% 95.57% 96.95%
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Table 5  Algorithm performance modeling Bayes, SVM + Bayes and SVM + Random Forest
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1 Level 2 Levels
Feature Bayes SVM SVM + Bayes SVM + Random Forest
Accuracy F-1 Accuracy F-1 Accuracy F-1 Accuracy F-1
2,000 82.55% 80% 96.18% 96% 83.23% 86% 91.45% 94%
4,000 78.58% 75% 94.64% 94% 78.81% 80% 88.31% 93%
6,000 76.66% 74% 92.28% 92% 79.00% 79% 82.77% 88%
All 70.52% 67% 91.76% 92% 72.34% 72% 63.82% 73%

Table 6  Algorithm performance modeling Bayes, SVM + Bayes and SVM + Random Forest 2,000 features

1 Level 2 Levels

Class Bayes SVM SVM + Bayes SVM + Random Forest
Precision Recall Precision Recall Precision Recall Precision Recall
Depressive 83.86% 80.67% 98.48% 95.20% 83.32% 87.92% 90.39% 97.11%
Loss of interest 98.57% 86.21% 99.96% 92.23% 86.28% 98.67% 98.79% 97.82%
Appetite 72.85% 89.39% 99.14% 96.37% 89.18% 74.68% 95.31% 84.99%
Sleep 79.36% 76.20% 97.94% 93.63% 75.59% 79.31% 80.73% 95.46%
Thinking 82.40% 69.29% 98.20% 96.60% 70.00% 84.77% 87.58% 96.28%
Guilt 83.36% 88.95% 95.55% 88.00% 89.12% 82.45% 93.84% 96.79%
Tired 75.72% 86.54% 98.63% 96.30% 86.55% 76.10% 91.72% 83.72%
Movement 86.29% 85.54% 98.87% 90.47% 85.02% 88.40% 92.92% 82.64%
Suicidal 76.59% 78.24% 99.21% 91.97% 77.81% 78.54% 87.35% 97.15%

Normal 88.66% 77.34% - - - - - -

Table 7  Algorithm performance modeling Bayes, SVM + Bayes and SVM + Random Forest 4,000 features

1 Level 2 Levels
Class Bayes SVM SVM + Bayes SVM + Random Forest
Precision Recall Precision Recall Precision Recall Precision Recall
Depressive 77.23% 73.81% 98.53% 91.47% 76.55% 81.14% 90.96% 95.13%
Loss of interest 98.57% 86.70% 99.96% 90.37% 86.82% 98.12% 97.94% 96.81%
Appetite 72.79% 86.04% 99.18% 93.27% 86.87% T4.77% 90.01% 85.04%
Sleep 72.76% 70.61% 98.54% 92.10% 70.53% 72.57% 79.11% 85.17%
Thinking 70.78% 57.04% 98.47% 94.37% 56.76% 71.65% 86.78% 94.56%
Guilt 77.11% 85.54% 99.52% 83.23% 85.52% 76.49% 84.83% 94.59%
Tired 70.89% 80.09% 98.45% 95.57% 78.92% 72.08% 89.75% 77.65%
Movement 79.35% 81.18% 98.99% 85.10% 80.09% 81.48% 88.13% 79.88%
Suicidal 68.82% 73.07% 99.09% 86.70% 71.76% 70.83% 83.01% 95.45%

Normal 84.17% 70.64% - - - -
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Table 8  Algorithm performance modeling Bayes, SVM + Bayes and SVM + Random Forest 6,000 features

1 Level 2 Levels

Class Bayes SVM SVM + Bayes SVM + Random Forest
Precision Recall Precision Recall Precision Recall Precision Recall
Depressive 76.60% 72.35% 98.12% 85.33% 77.26% 83.45% 83.05% 94.23%
Loss of interest 98.33% 87.19% 99.96% 89.07% 86.82% 98.37% 97.62% 96.46%
Appetite 72.94% 85.05% 99.33% 79.30% 86.04% 73.64% 78.48% 69.40%
Sleep 71.51% 69.71% 97.80% 91.80% 70.53% 72.53% 71.37% 91.93%
Thinking 66.41% 55.85% 97.47% 91.17% 58.10% 74.72% 82.53% 92.01%
Guilt 76.00% 84.92% 99.79% 79.27% 85.70% 77.77% 85.39% 90.69%
Tired 69.91% 78.39% 96.63% 94.60% 80.79% 72.10% 86.23% 64.00%
Movement 78.70% 80.36% 98.54% 78.90% 80.54% 83.07% 77.62% 75.70%
Suicidal 68.39% 72.61% 98.94% 83.80% 72.54% 69.52% 78.12% 90.64%

Normal 82.72% 68.56% - - - -

Table 9  Algorithm performance modeling Bayes, SVM + Bayes and SVM + Random Forest all features

1 Level 2 Levels

Class Bayes SVM SVM + Bayes SVM + Random Forest
Precision Recall Precision Recall Precision Recall Precision Recall

Depressive 69.48% 66.25% 98.00% 85.10% 77.26% 83.45% 83.05% 94.23%
Loss of interest 98.13% 87.01% 99.96% 89.07% 86.82% 98.37% 97.62% 96.46%
Appetite 68.99% 79.88% 99.08% 86.10% 86.04% 73.64% 78.48% 69.40%
Sleep 63.20% 62.60% 97.43% 89.77% 70.53% 72.53% 71.37% 91.93%
Thinking 54.82% 42.96% 96.79% 87.57% 58.10% 74.72% 82.53% 92.01%
Guilt 70.07% 78.64% 99.58% 78.43% 85.70% 77.77% 85.39% 90.69%
Tired 63.28% 72.30% 95.73% 94.07% 80.79% 72.10% 86.23% 64.00%
Movement 70.19% 73.28% 97.59% 74.33% 80.54% 83.07% 77.62% 75.70%
Suicidal 60.68% 63.58% 98.53% 82.80% 72.54% 69.52% 78.12% 90.64%

Normal 77.72% 61.78% - - - -
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Figure 2 Performance Bayes model (Left) and SVM model (Right) by 2,000 features (1 Level)
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Figure 3 Performance Bayes model (Left) and SVM model (Right) by 4,000 features (1 Level)
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Figure 9 Performance SVM + Bayes model (Left) and SVM + Random Forest model (Right) by all features (2 Levels)
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Abstract

Image improvement is an important process for enhancing the quality of facial images under varying light condition
in which shadow and light affects the performance of feature extraction and face recognition. This research proposed
the development of image normalization for illumination, such as dark light and over light that creates some invisible
face area and it is unable to use the normal face recognition process . This research uses self-quotient image as a
main algorithm that to be hybridized with the weber, mean filter and wavelet methods. The standard dataset called
Yale B database is used for demonstrating the performance of our proposed algorithm. The dataset is divided into
4 datasets. The self-quotient image together with weber face and mean filter creates the best result for reducing the

illumination from shadow and light and helps improve the face recognition rate to reach 99.40%.

Keywords: face image under varying light condition, filter, improvement face image, face recognition, pixel
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1.1 Self quotient image (SQl)
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2. MIsANaAMansme (Feature Extraction)
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Feature improvement for classification of face images under varying

light conditions using a hybird algorithm
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Table 1 Face recognition rate

Algorithm Test dataset 1 Test dataset 2 Test dataset 3 Test dataset 4 Average Percentage
sQl 99.49 98.35 94.95 91.22 96.00 %
SQI+MF 99.47 97.57 97.63 98.36 98.38 %

WT 99.76 96.87 88.15 81.57 91.58 %

WF 100 98.51 96.71 94.29 97.37 %
WT+SQl 99.49 98.19 96.71 96.05 97.61 %
WF+SQl 100 98.42 95.61 93.90 96.98 %

WT+SQI+MF 99.49 99.83 98.24 99.78 99.33 %
WF+SQl+MF 100 99.28 98.34 100 99.40 %

WT+WF+SQI+MF 100 99.25 98.31 100 99.39 %
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Table 2 Time rate

Algorithm Test dataset 1 Test dataset 2 Test dataset 3 Test dataset 4 Average Seconds

sQl 305.25 470.96 337.7 324.64 359.61 Seconds

SQI+MF 306.25 496.39 347.44 373.29 380.84 Seconds

WT 14.37 24.32 17.07 17.36 18.28 Seconds

WF 76.43 123.7 91.52 90.6 95.56 Seconds

WT+SQl 422 .44 413.61 435.53 374.51 411.52 Seconds

WF+SQl 318.61 500.9 377.01 373.66 392.54 Seconds

WT+SQI+MF 442.67 464.18 448.63 392.61 437.02 Seconds

WF+SQl+MF 325.57 523.07 392.25 390.07 407.74 Seconds

WT+WF+SQI+MF 350.18 565.11 430.13 453.58 449.75 Seconds

Original image Filter 1 Filter 2 Filter 3 Filter 4 Filter 5 Filter 6 Filter 7 Filter 8 Filter 9
Train set sal SQI+MF wT WF WT+SQl WF+SQl WT+SQI+MF WF+SQI+MF | WT+WF+SQU+NF
“ ] == s o e | P
_— A <
Test set 1 s e

Test set 2

Test set 3

Test set 4

Figure 13 Original face images and images with improvement filter algorithm
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