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Abstract
The aims of this paper are to study faithful multiplication modules RM over a commutative ring R with
identity and to find out further properties and characterizations of submodules of RM and some related basic
results. The main results are equivalent semisimple module, semisimple ring and their endomorphism
ring on faithful multiplication modules. Moreover, some conditions were found for CS-module, CS-ring

and their endomorphism ring to be equivalent on faithful multiplication modules.
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Introduction

Let R be a commutative ring with identity and
M a left unitary R-modules and let S = EndR(M) be the
ring of endomorphism of M. If N is a submodule of
M then residual of N by M, denoted by (N : M), is the
set {reR | IMEN}. In case N =0, the ideal (0 : M) is
called the annihilator of M, denoted by Ann(M). An R-
module M is called faithful if Ann(M)= 0. An R-module
M is said to be a multiplication R-module if each sub-
module of M has the form IM, for some ideal [of R, [2].
It is clear that every cyclic module is a multiplication
module. Note that let N be a submodule of a multipli
cation R-module M. Then there exists an ideal I of R
such that N=IM. Thus I & (N : M) and hence N= IMC
(N : M) MS N, so that N = (N : M)M. It follows that
an R-module M is a multiplication module if and only
it N=(N:M)M for every submodule N of M. An ideal
A of R which is a multiplication module is called a
multiplication ideal, [10]. Various properties of
multiplication modules are considered. For basic
properties of a multiplication module one may refer
to [2], [4] and [10].

In this paper we investigate some further
properties and characterizations of faithful multi
plication modules and some related basic results.
Moreover, we examine some conditions of semisimple
module, semisimple ring and their endomorphism
ring are equivalent and CS-module, CS-ring and their
endomorphism rings are equivalent on multiplication

module.

Some characterizations of faithful
multiplication modules
We establish some characterizations of

faithful multiplication modules. We begin with

the following lemmas.

Lemma 0.1 [4, Theorem 1.6] Let M be a faithful
R-module.Then M is a multiplication module if
and only if

(1),1?,\ I, M=( AQ/\ I . )M for any non-empty
collection of ideals / , (4 e A) of R, and

(2) for any submodule N of M and ideal A
of R such that N < AM, there exists an ideal B with
B cAand NS BM.

Lemma 0.2 [4, Theorem 2.2] Let M, (1eA)beacol-
lection of R-modules. If M = @ M , isamultiplication
module, then M ;is a mul/tlielg\lication module for
each 1 e A.

Lemma 0.3 [4, Theorem 3.1], Let M be a faithful
multiplication R-module, then the following
statements are equivalent.

(1) Mis finitely generated.

(2) If A and B are ideals of R such that
AM S BM then AC B.

(3) M# AM for any proper ideal A of R.
Lemma 0.4 [6, Lemma 1.10] Let M be an R-module
and S = EndR(M). If M is a multiplication module
over a ring R, then M is a faithful multiplication
module over a ring S.

Lemma 0.5 [7, Theorem 2.6] If M is a faithful
multiplication R-module, then M is finitely generated.

Lemma 0.6 [8, Theorem 2.4] If M is a finitely
generated multiplication R-module, then End R(M)
=~ R/Ann(M) as rings. Moreover, if M is faithful then
End (M) = R.

Lemma 0.7 [9, Proposition 2.2] IfM is a multiplication
R-module, then Mis a finitely generated as an R-module
if and only if M is a finitely generated as an S-module.
Lemma 0.8 [11, 20.8] For a semisimple R-module

M. Then M is finitely generated if and only if
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EndR(M) is a semisimple ring.
1. Maximal and minimal submodules

In this section, we give some more information
about relationships between maximal ideals of a ring R
and maximal submodules of a multiplication R-module
M. Recall that, a submodule N of an R-module M is
called maximal submodule of M if N # M and for any
submodule K of M such that NC .. K (N is a submodule
of K) implies K =M or K = Nand N is called minimal
submodule of M if N#0 and for any submodule K
of M such that K . Nimplies K= 0 or K= N, [5].

Proposition 1.1 Let M be a faithful multiplication
R-module. Then a submodule N of M is maximal if
and only if there exists maximal ideal I of R such that
N=IM.

Proof Suppose that Nis a maximal submodule
of M. Then there exists an ideal I of R such that N = IM.
It is sufficient to prove that I is a maximal ideal of R.
For any ideal J of R such that /< J< R. Thus, N =
IMc JMC M. Since N is a maximal submodule of
M, JM = M. By Lemma 0.3 (2), J = R. Therefore, Iis a
maximal ideal of R. Conversely, suppose that N =IM for
some maximal ideal I of R. Let X be a submodule of M
such that N X< M. Thus, /< (X : M) Z R. Since [
is a maximal ideal of R, either (X : M) =l or (X : M)
=R.If (X:M)= I then X=(X:M)M=N.1f (X :M)=R
then X = (X : M)M = M. This show that N is a
maximal submodule of M.

Corollary 1.2 Let M be a faithful multiplication
R-module and N a submodule of M. Then N is a
maximal submodule of M if and only if (N : M)
is a maximal ideal of R.

In the next proposition, we show some results
which are dually properties of maximal submodules

of multiplication modules.
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Proposition 1.3 Let M be a faithful
multiplication R-module. Then a submodule N of M
is minimal if and only if there exists a minimal
ideal I of R such that N = IM.

Proof Suppose that N is a minimal submodule
of M. Then there exists an ideal I of R such that N =
IM. It is sufficient to prove that [ is a minimal ideal of
R. For any ideal J of R such that J < I. Thus, /M &
IM. By hypothesis, either JM =0 or JM = IM. Since M
is faithful, J = 0 and by Lemma 0.3 (2), J = I. There-
fore, I is a minimal ideal of R. Conversely, assume
that N = IM for some minimal ideal I of R. Let X be
a submodule of M such that X & N. Thus, (X : M)
C . By assumption, either (X : M)=0or (X:M)=LIf
(X :M)=0then X=0.1f (X : M)=Ithen X=(X:M)
M = N. This show that N is a minimal submodule of M.

Corollary 1.4 Let M be a faithful multipli-
cation R-module and N a submodule of M. Then N
is a minimal submodule of M if and only if (N : M)

is a minimal ideal of R.

2. Essential and co-essential submodules

In this section we will be concerned with
relationships between essential respectively.
co-essential ideals of a ring R and essential resp.
co-essential submodules of a multiplication R-module
M. Recall that, a submodule N of R-module M is called
essential in M, NC_ M, if for each submodule X of
M,NNX=0 implies X = 0. If N is essential in M,
we say that M is an essential extension of N. Dually,
N is called co-essential in M, if for each submodule
X of M, N+X = M implies X = M. An ideal I of R
is called essential resp. co-essential in R if I is an es
sential resp. co-essential in RR as an R-module [5].

Proposition 2.1 Let M be a faithful mul-
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tiplication R-module. Then a submodule N of
M is essential in M if and only if there exists an
essential ideal I of R such that N =M.

Proof Suppose that N is an essential submodule
of M. Then there exists an ideal I of R such that N =M.
It is sufficient to prove that I is an essential ideal of R.
For any ideal J of R such that /MJ=10. Let J#0 we
have JMis non-zero submodule of M. Thus, NMJM=0
by Lemma 0.1 (1). Since N is an essential submodule
of M, JM =0, a contradiction. Thus J= 0 and we obtain
I is an essential ideal of R. Conversely, suppose that
N = IM for some essential ideal I of R. Let X be a
submodule of M such that N M X = 0. Since M is a
multiplication module, there exists an ideal J of R
such that X =JM. Thus, (I N J)M=0by Lemma 0.1 (1).
This implies /MJC Ann(M) =0and hence J = 0
because I is an essential in R. Therefore, X = 0 and
N is an essential submodule of M.

Corollary 2.2 Let Mbe a faithful multiplication
R-module and N a submodule of M. Then N is
essential in M if and only if (N : M) is essential in R.

Lemma 2.3 Let M be a faithful multiplication
R-module and N a submodule of M. Then Ann(N) =
Ann(N : M). In particular, N is a faithful submodule
of M if and only if (N : M) is a faithful ideal of R.
Proof The proof is straightforward.

Proposition 2.4 Let M be a faithful multi-
plication R-module, N a submodule of M and I an
ideal of R. Then the following statements are satisfied.

(1) If INis essential in M, then I is essential
in R and N is essential in M.

(2) If Nis a faithful submodule of M, then
N is essential in M.

(3) If Nis essential in M and I is faithful,

then IN is essential in M.

(4) If I'is essential in R and N is faithful,
then IN is essential in M.

Proof (1) The proof is straightforward.

(2) Suppose that N is a faithful submodule
of M. Let X be a submodule of M such that N MX=0.
Since M is a multiplication module, N= (N : M)M and
X = (X : M)M. Thus, [(N : M)N(X : M)IM = 0 and
this implies that (N : M)(X : M) = 0 because M is a
faithful. It follows that (X : M) © Ann(N : M)= Ann(N)
=0, by Lemma 2.3. So that (X : M) = 0 and we obtain
X =0. According, N is essential in M.

(3) Suppose N is essential in M and I is
faithful. Let X be a submodule of M such that IN MX
=0. Then (N X)= 0 and hence NN X & Ann()= 0.
By hypothesis, X =0 and IN is essential in M.

(4) Suppose [ is essential in R and N is
faithful. Let X be a submodule of M such that INNX
= 0. Then (IMMX)N = 0 and N faithful implies that
IMM X = 0. Since Iis essential in R and by Proposition
2.1, IM is essential in M and hence, X = 0. Consequently,
IN is essential in M.

In the next proposition, we present some
results which are dually properties of essential
submodules of multiplication modules.

Proposition 2.5 Let M be a faithful multi
plication R-module. Then a submodule N of M
is co-essential in M if and only if there exists a
co-essential ideal I of R such that N= M.

Proof Suppose that N is a co-essential
submodule of M. Then there exists an ideal I of R
such that N = IM. It is sufficient to prove that I is a
co-essential ideal of R. For any ideal J of R such that
I+ J= R. Then, we have JM is a submodule of M and
N + JM = RM. Since N is a co-essential submodule
of M, JM = RM and hence, J= R by Lemma 0.3 (2).
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Therefore, I is a co-essential ideal of R. Conversely,
suppose that N = IM for some co-essential ideal I of
R. Let X be a submodule of M such that N + X = M.
Since M is a multiplication module, there exists an
ideal J of R such that X = JM. Thus, (I + )M = M
and this implies that I +J= R by Lemma 0.3 (2), and
hence J = R because [ is co-essential in R. Therefore,
X = Mand N is a co-essential submodule of M.

Corollary 2.6 Let Mbe a faithful multiplication
R-module and N a submodule of M. Then N is
co-essential in M if and only if (N : M) is co-essential
in R.

Proposition 2.7 Let M be a faithful multi-
plication R-module, N a submodule of M and I an
ideal of R. Then the following statements are satisfied.

(1) If N is co-essential in M, then IN is
co-essential in M.

(2) If I is co-essential in R, then IN is
co-essential in M.

Proof (1) The proof is straightforward.

(2) Suppose that I is co-essential in R. Let
X be a submodule of M such that IN + X = M.
Since M is a multiplication module, N = (N : M)M
and X = (X : M)M. Thus, M = IN + X = [I(N : M)+
(X:MIMC [I+(X: M)IME M, so that [1+ (X : M)]
M= M. By Lemma 0.3 (2), [ + (X : M) = R and hence
(X : M) = R since [ is co-essential in R. Therefore,

X = M and INis co-essential in M.

3. Uniform and co-uniform submodules

In this section we prove some propositions
concerned with relationships between uniform resp.
co-uniform ideals of a ring R and uniform resp.
co-uniform modules submodules of a multiplication

R-module M. Let us recall that an R-module M is
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said to be uniform module if the intersection of any
two non-zero submodules of M is non-zero, [10]. An
R-module M is said to be co-uniform if for every
proper submodule of M is co-essential in M, [1].

Proposition 3.1 Let M be a faithful
multiplication R-module. Then a submodule N
of M is uniform if and only if there exists uniform
ideal I of R such that N= IM.

Proof Suppose that N is a uniform submodule
of M. Then there exists an ideal ] of R such that N= M.
Itis sufficient to prove that Iis uniform. For any non-zero
ideal A and B of I, we have AM and BM are non-zero
submodule of N. Thus, (ANB)M = AM MBM 0 by
hypothesis. Hence, AMB#0 and we have /is a uniform
ideal of R. Conversely, suppose that N = IM for some
uniform ideal I of R. Let V and W be non-zero sub-
modules of N. By Lemma 0.1 (2), we can choose
non-zero subideals A and B of I such that V = AM
and W= BM. Thus, V(YW = AMNBM = (ANB)M
by Lemma 0.1 (1). By hypothesis, AMB#0 and hence
VO W#0 because Mis a faithful. This implies that N is
a uniform submodule of M. The proot is complete.

Corollary 3.2 Let M be a faithful multipli
cation R-module and N a submodule of M. Then N is
a uniform submodule of M if and only if (N : M) is
a uniform ideal of R.

Proposition 3.3 Let M be a faithful multi
plication R-module. Then M is co-uniform if and only
if every proper ideal of R is co-essential.

Proof Suppose that M is co-uniform. Let I be a
proper ideal of R such that [+ J= R for every ideal Jof
R. Thus, IM+ JM= M. Since I is a proper ideal of R and
by Lemma 0.3 (3), IM# M. By hypothesis, JM = M and
hence J= Rby Lemma 0.3 (2). Therefore, [is co-essential

in R. Conversely, suppose that every proper ideal of R
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is co-essential. Let N be a proper submodule of M such
that N + X = M for every submodule X of M. Then
N=1IMand X = JM for some ideals I, J of R. Thus,
(I+ )M = M. This implies that / + J= R, by Lemma
0.3 (2). Since N# M, we also have [#R. By hypothesis,
J = R this show that X = M. Consequently, M is

co-uniform.

Main results
4. Semisimple modules

In this section we study relationships between
semisimple module, semisimple ring and their
endomorphism ring. We recall that, an R-module M
is said to be semisimple module if every submodule
of M is a direct summand of M and a ring R is called
semisimple ring if R is semisimple as an R-module, [3].
Before we get our results, we need the following lemma.

Lemma 4.1 Let M be a faithful multi
plication R-module and [, J be ideals of R. Then
M =IM® JM ifand only if R = /@D J.

Proof Suppose that M = IM @©JM. Then RM =
IM +JM=(I+ )M, by Lemma 0.3 (2), we have R= I+ J,
and (IMJ)M =0, which implies that IMJ= 0 since M is
a faithful. Therefore, R=I®J. Conversely, suppose that
R =1I®J. Since I and J are ideals of R, IM and JM are
submodules of M. Thus, M = IM + JM and by Lemma
0.1 (1), we have IMNJM=(INJ)M=0. Therefore, M =
IM @M.

We are now ready to state our main theorems
of this section.

Theorem 4.2 Let M be a faithful multiplication
R-module over a ring R and let S = EndR(M). Then the
following statements are equivalent.

(1) M is a semisimple R-module.

(2) Risasemisimple ring.

(3) Sisasemisimple ring.

(4) M is a semisimple S-module.

Proof (1) =>(2). Suppose M is a semisimple
R-module. Let I be an ideal of R. Then IM is a
submodule of M and by hypothesis, there is a sub-
module N of M such that M = IM@®N. Since M is
a multiplication R-module, N = JM for some ideal
Jof R. Thus, M = IM@®JM and by Lemma 4.1 we
have R = I®.J. Therefore, R is a semisimple ring.

(2) = (3). Assume that R is a semisimple ring.
Since M is a faithful multiplication R-module and by
Lemma 0.5, we have M is a finitely generated faithful
multiplication R-module and hence S=R by Lemma
0.6. Since R is a semisimple ring, S is a semisimple ring.

(3) = (4). Suppose S is a semisimple ring.
Since M is a multiplication R-module and by Lemma
0.4, M is a faithful multiplication S-module. Let Nbe an
S-submodule of M. Then (N : M) is an ideal of S and by
assumption, there is an ideal Jof S such that S=(N: M)
@J. By Lemma 4.1 we have M= (N : M)M@® JM. Thus,
M = N@JM. Therefore, M is a semisimple S-module.

(4) = (1). Assume M is a semisimple S-module.
Since Misamultiplication R-moduleandby Lemma0.4,
M is a faithful multiplication S-module and M is a
finitely generated S-module by Lemma 0.5. By Lemma
0.8, EndS(M) is a semisimple ring. By Lemma 0.6, we
have S EndS(M). Since EndS(M) is a semisimple ring,
thus S is a semisimple ring. Since M is a faithful
multiplication R-module and by Lemma 0.5, M is a
finitely generated multiplication R-module and hence
S=Rby Lemma 0.6. Since Sis a semisimple ring, thus R
is a semisimple ring. Similary with the proof of
(3) = (4), we have M is a semisimple R-module. The
proof is complete.

Recall that a submodule N of R-module M
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is called closed in M if it has no proper essential
extension in M. Note that every submodule of
R-module M is a direct summand of M if and only
if every submodule of M is closed, [5, 139].

Corollary 4.3 Let M be a faithful multiplication
R-module and N a submodule of M. Then N is closed
in M if and only if (N : M) is closed in R.

5. CS-modules

We close this section with relationships between
CS-module, CS-ring and their endomorphism ring.
Recall that, an R-module M is called CS-module (or
extending module) if every submodule of M is essential
in a direct summand of M. Equivalently, M is CS-module
if and only if every closed submodule in M is a direct
summand of M. A ring R is called CS-ring if R is
CS-module as an R-module, [3].

The following theorem could be considerably
helpful in the study of the relationship between
CS-module, CS-ring and their endomorphism ring
on multiplication module.

Theorem 5.1 Let M be a faithful multiplication
module over a ring R and let S = EndR(M). Then
the following statements are equivalent.

(1) Mis a CS-module as an R-module.

(2) RisaCS-ring.

(3) SisaCS-ring.

(4) Mis a CS-module as an S-module.

Proof (1) = (2). Suppose that M is a CS-
module as an R-module. Let I be an ideal of R. Then IM
is a submodule of M and by hypothesis, there is a sub-
module N of M such that /M <, N =® M. Since Mis a
multiplication module, N = JM for some ideal J of
R. Thus, IMC,JMC® M. By Lemma 0.2, JM is a

multiplication module and from Proposition 2.1,
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we have /C,J. Next we show that Jc® R. Since
JM —® M, there exists a submodule K of M such that
M= JM® K. Since M is a multiplication module, K =
AM for some ideal A of R. Thus, M = JM® AM.
By Lemma 4.1, R = J @ A. Therefore, R is a CS-ring.

(2) = (3). Assume that R is a CS-ring. Since M
is a faithful multiplication R-module and by Lemma 0.5,
M is finitely generated faithful multiplication R-module
and hence S=R by Lemma 0.6. Since R is CS-ring,
Sis a CS-ring.

(3) = (4). Suppose that S is a CS-ring. Since
M is multiplication R-module and by Lemma 0.4, M is
a faithful multiplication S-module. Let N be a closed
S-submodule of M. Then (N : M) is closed in S by
Corollary 4.3. Since S is a CS-ring, there is an ideal
J of S such that S = (N : M) @J. By Lemma 4.1,
M=(N:M)M® JM. Thus M = N@®JM. Therefore,
M is a CS-module as an S-module.

(4) = (1). Suppose that M is a CS-module as
an S-module. Similar with the proof of (1) (2), we have
Sisa CS-ring. By Lemma 0.5, M is a finitely generated
faithful multiplication R-module and hence S=R by
Lemma 0.6. Since S is a CS-ring, R is a CS-ring.
Similar with the proof of (3) = (4), we have M is a
CS-module as an R-module.

We close this section with the addition property
of CS-module which is multiplication module.

Proposition 5.2 Let M be a multiplication R-
module. If M is a CS-module, then so is any submodule
Nof M.

Proof Suppose that M is a CS-module and N
is a submodule of M. Let A be a submodule of N. By
hypothesis, M= K@T for some submodules K, T of M
where A is essential in K. Since N is a submodule of

M, N=(N: M)MS (NNK) + (N MT) N. So that N =
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(NMK) + (N MT), and hence (NNK)YNN NT) =0
since M = K®T. Thus, N = (NNK)D(NNT). It is
casy to see that A is essential in NK. Therefore, N

is a CS-module.
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Abstract

The purpose of this research is to find out the location of oil palm collecting center in specific development area
of southern border provinces of Thailand. There are three objectives that are considered as ; economics, environment
and the risk of transportation sabotage in the multi stages multi-objective transportation model. Firstly, considering
the raw material , the bunches of oil palm fruits from agriculturists’ plantations are delivered to opened oil palm
collecting center and then to oil palm production plant . It is presented by using the Mathematical model in the form
of an integer number mixed with a real number programming developed from LINGO V.11. which is applied to find
out the answers of these problems. From the computational results, we find that providing the weight factors in various
sides in objective equations affected on both the number and location of the opened oil palm collecting centers including
on values of objective equation . It shows that Kok Kian district in Narathiwat province has probably the most
potential to locate the opened oil palm collecting center about absolutely 100%, because it is close to the oil palm
production plant so that it has the most safety on transportation sabotage. After changing the weight factors of three

sides in the mathematical model as 10 total cases of objective equations. They provide the same results.

Keywords : Location selective problem , Oil plam production plant , Multi - objective decision, Bunchs of oil-

palm fruits
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Abstract
This two-group quasi-experimental research was to examine the effects of a teaching program on knowledge
and behaviors of guardians in promoting preschool child development age 2-5 years old. The 40 subjects in the
intervention group received the teaching program, while the 40 subjects in the control group did not receive the program.
The data were collected before and after intervention using a knowledge test and behavior questionnaires
which the reliability was 0.89 and 0.97, respectively. The hypotheses were tested using t-test. The results revealed
that after the intervention, the mean knowledge and behavior scores of the experimental group were significantly

higher than those of the control group (p < 0.01) and higher than those before the intervention (p < 0.01).
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Characteristics of Mixed Rice Husk-Glycerol Briquette
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1.67  0.61
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Abstract
The main objective of this rescarch was to study the fuel characteristics of mixed rice husk-glycerol
briquettes. Results by proximate analysis showed that the content of compounds in mixed rice husk-glycerol
briquettes 3 kg:0-500 ml was as follows: 57.8-64.5% volatile matter, 13-16.8% the fixed carbon, 18.1-19.4% ash content,
and 4.2-6.2% the moisture content respectively. Results by ultimate analysis indicated that mixed rice husk-glycerol

briquettes of 3 kg:0-500 ml were composed of C 39.5-41.8%, H 5.3-5.8%, O 34.2-35.6%, N 0.25-0.37%
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and S 0.04% respectively. The high heating value of mixed rice husk-glycerol briquettes was 3.585-3.916 kcal/kg.
The density of the briquettes was 1,098.78-1,167.17 kg/m® and the compressive strength was in the range

of 6.35-26.4 MPa. Based upon the results from proximate and ultimate analyses, the chemical formula of the

standard briquettes was CH O

167 061

Keywords : Heating value, Rice husk-glycerol briquettes. Fuel characteristics
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Abstract
This study aimed to develop a participatory stage-based exercise promoting program and test its effect on exercise
behaviors of community health leaders. All 40 leaders of the one-baht pledge-saving group were selected. The
transtheoretical model and concept of participation were integrated to form the program activities. The developing
processes were based on those of the Australian Health and Medical Research Council and consisted of two phases :
1) program development, and 2) program evaluation testing of the program effectiveness on exercise behaviors using

non-parametric statistic analysis (chi-square). Testing the effect of the program on exercise behaviors according

to the standard after attending the program maintained their performance at standard level (p < .05).

The study results provide support for the benefit of community participation and behavior modification

through stage-based exercise promoting program for the specific groups who intend to perform exercise behavior.

However, such program should be tailored to fit with the context and needs of the target population.

Keywords : Exerciser behavior, Transtheoretical model,
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Abstract
The objective of this work was to study the effect of hydraulic retention time at 15, 10 and 5 days on biogas
formation from rubber industrial wastewater using an anaerobic fixed film reactor (AFFR). The total average
of influent COD of the system was 5,196-11,548 milligrams/liters. The results indicated that the COD removal
efficiency decreased with decreasing hydraulic retention time as the average removal efficiency was 75-90 percent.

The optimizing hydraulic retention time for biogas formation was 10 days, which gave the methane yield 0.21 ml

a

aaTudiadny nMn3nIaanisuai ﬂmﬁmﬂﬁiumam{wﬁwmﬁaﬁwmuﬂ?um{ 90110

ﬁ’]f’)f]?ﬂﬁﬂﬂ%ﬁﬂ ﬂ'lﬂ?l‘lﬂ’]ﬂ'miiiliﬂﬁW mmwnmnimmumaan ﬂmwamﬂﬁsnmam ummmaﬂﬁwmumum 90110

t
9

N“]!’JEJPH?WISW"IJEJ MAIPIIAINTTUAT ﬂmwlﬂ’lﬂiihﬁ1ﬁﬂ§ wn‘wmaammmumum 90110

t

" Corresponding author : E-mail: chayanoot.s@psu.ac.th Tnsdwd/Ingans: 074-287307



NIATUHIN RN B
U9 15 a1iuf 1 unsnu-iguiey 2555

o & A a o o~ S
AAVDITLYENNUNUNUADNITINALNT B ININIINUUTE

WYY HANTYT HazamE

Thaksin.J., Vol.15 (1) January-June 2012

(€, H4/mg COD remove and 81.04 percent of COD removal efficiency. Therefore, using the AFFR was found to be

applicable to produce biogas and wastewater treatment from rubber industrial wastewater effectively.

Keywords : Biogas, Rubber industrial wastewater, Anaerobic fixed film reactor
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Effect of Drying Conditions on Quality of Dry Fermented Catfish (pla-duk-ra)
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Abstract

Dry fermented catfish (Pla-duk-ra) is a local product in southern Thailand. Drying is the traditional technique
used during the processing of Pla-duk-ra. However, the existing information in scientific literature in relation to drying
of Pla-duk-ra is very scarce. Therefore, the aim of this study was to study the effect of drying conditions on quality of
Pla-duk-ra. Five processing conditions were used for production of Pla-duk-ra; the conventional method (S1-Sun), the
hot air oven at 30°C with air velocity 1,000 m/min (S2-Oven 30), the hot air oven at 40°C with air velocity 1000 m/min
(S3-Oven 40), the hot air oven at 50°C with air velocity 1,000 m/min (S4-Oven 50), and the hot air oven at 30°C with
air velocity 1,500 m/min (S5-Oven 30+). The increasing of temperature and air velocity in the S4-Oven 50 and S5-
Oven 3+ treatments caused Pla-duk-ra to have lower moisture content, water activity and microorganism content
than that of other samples (p<0.05). On the other hand, those samples had higher pH, salt content and sugar content
than that of other samples (p<0.05). The sensory test showed that they had an unacceptable quality with too much
dryness and hardness. Pla-duk-ra produced by the conventional method (S1-Sun) had higher microbial content than
that those processed with the hot air oven. The sample from S2-Oven 30 treatment had no significant difference in
chemical, microbiological, physical and sensory properties with sample from S1-Sun treatment. In conclusion, the

drying conditions had directly effect on the chemical, microbiological, physical and sensory properties of Pla-duk-ra.

Keywords : Dry fermented catfish (Pla-duk-ra), Processing, Drying, Quality changes
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3.3 aummmememn : SamdlaeldinTeq
3AAA (Hunter Lab, CIE Lab)

3.4 aumwmalszamauia

Jaauniwnaszamdude Tﬂfwj
sunalunsasedeudainnd Faldinasingli

uAIY

AZUUUAINITNITATIVAO VAN INNINY sz aIn
duda vosdargniiaiuinusivesuiaggiu
HaRAUNYLWU [1]
4. MRS IEHVoYaMIada
NMUHUNTNADDILDY Completely Ran-
domized Design (CRD) 1doyaitldundins i
CEREISIERIESRRY (Analysis of variance) Tﬂfﬂ%
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uAa Tainu 0.8 [1]
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Pla-duk-ra Processing Conditions
Quality
S1-Sun S2-Oven 30 S3-Oven 40 S4-Oven 50 S5-Oven 30+
Moisture (%) 47.11+£1.22"  47.91+1.34° 40.94+0.92° 37.44+1.33° 39.94+2.14°
Water activity 0.84+0.01"  0.83+0.00" 0.8040.01" 0.77+0.02° 0.80+0.02"
pH 6.2840.06"  6.23+0.01 6.34+0.03" 6.38+0.59" 6.33£0.81"
Salt (%) 4.6240.19"  4.80+0.59" 4.90+0.30" 5.86+0.59" 5.96+0.81°
Sugar (%) 3.24£030°  3.30+0.41° 3.30+0.60° 3.63£0.25° 4.30+0.81"
TVB—N a a b b
24331+1.36"  245.23+3.41 24430+2.90"  225.1941.15 224.69+5.77
(mg N/100 g sample)
TCA-Soluble Peptides , . ) . N
29.09+0.14"  29.710.16 29.93+0.43" 24.92+0.58 24.49+0.08
(umole/g sample)
TBA (mg malonaldehyde/ i . . " .
0.65+0.05 0.69+0.11 0.73+0.19 0.84+0.05 0.97+0.03
kg sample)
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SuIiean MImauveueulsiama (lipase)
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(GMP) wlszgnaldlunszuau msnlsglenns
Fave mmmmimaaﬂuwmﬂgummwammq
Yaranilaolddonnds fasdwiouvouie
ﬂaumfanummmmammuuaa‘lﬂuaﬂmw
1Jmﬂn3mwaﬂ1ﬂm1immm (p=0.05) uaglunums
ﬂmﬂaumawaumﬂnaiﬁﬂluwawnmmﬂmﬂmm
HARYNABINNHAN GMP Flinaminaaourio
AUMIANEIVD WIUY vazAe [11] 57180URNanN
Suyaunidvosdagndriiiumanlsgilasld
wanmanligennsfignguinua (GMP) taz
pundalavlddoundeandoudn quugi 50
paREAlT HANTAATIZHAIURAFIING NI
Winamunfidovianya 4.84 log cfu/g yeast < 10
CFU/g, mold < 10 CFU/g E. coli <3 MPN/g 1ag
S. aureus < 25 cfu/g FeTAEINTIAWIATFIM
MRS UYL

a ' a a7 a o < ¥
MIT19N 2 Wﬁﬂl@\iﬁﬂ13$1uﬂ15LLﬂﬁEﬂﬂ@ﬂmﬂ?Wﬂ?ﬁ@ﬁu'ﬂﬁﬂﬂl@ﬁﬂaﬁﬂm"ﬂﬂaWﬂﬂi’l

Pla-duk-ra
Processing Conditions
Quality
S1-Sun S2-Oven 30 S$3-Oven 40 S4-Oven 50 S5-Oven 30+

Total Plate Count : . : ) |

8.04+0.51 5.87+0.17 5.74+0.79 5.14+0.47" 4.75+0.11
(log cfu/g)
Yeast, Mold X " 1 i

5.21+£0.96° 2.67+0.28 2.14+0.14" 2.04+0.06" 2.4140.48°
(log cfu/g)
Lactic acid bacteria . v | :

2.14+0.28° 2.23+0.35" 2.11£0.13" 2.0740.13" 2.03+0.08"
(log cfu/g)
S. aureus . .

6.16+0.17 ND ND ND ND
(log cfu/g)
E. coli .

7.17+0.48 ND ND ND ND
(MPN/g)

1 = 1 ~ a 4 a o ~ o
LiAees I asnaz @t LINAT IV INMMNN A UNS dvearaadusilagniiildainnisnaas s

H
3 ¥

: aﬂmmmﬂmamfluumu’ammmmmmummaﬂuaﬂw Hedn
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Abstract
An automatic pH cycling system of alternating demineralization and remineralization solution was designed and
built for simulating the human oral cavity. Two groups of human premolar tooth enamel specimens were prepared for
studying surface hardness change after contact a soft drink for 5 minutes. The first group was tested in an automatic pH
cycling system of alternating soft drink and artificial saliva, the second group was immersed in soft drink container without
alternating with artificial saliva. Base on the results of the study, the hardness of tooth enamel tested under a condition of
a pH cycling system decreased from a baseline to 94.5%. As immersion in soft drink without alternating with artificial

saliva, the hardness of tooth enamel decreased to 76.4 % due to there was no artificial saliva to aid remineralization.

Keywords : Automatic pH cycling system, Hardness of tooth, Tooth erosion
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Abstract

This quasi-experimental research aimed to investigate the effect of sacral massage therapy using techniques
which were obtained from Mr. Khanit Khemapanmanat for non-medical treatment of dysmenorrhea. The massage was
performed on 32 women in Hatyai district, Songkhla province who met the following criteria: aged 18 to 25 years, having
regular menstrual cycle, absence of gynecological diseases, suffering from dysmenorrhea, pain score more than 6
according to the visual analogue scale. Dysmenorrheal pain score of the participants were monthly recorded for 2 times
before received the massage treatment. The participants received 15 minutes of the massage therapy before their regular
menstrual cycle 1 time. The dysmenorrheal pain of the participants was then scored using visual analogue scale and was
repeatedly done for 4 months. Each point applied to the massage techniques was additionally compared with human
anatomy as well as 10 main energy lines. Our results revealed that the dysmenorrheal pain score of the participants
significantly reduced (P< 0.05) after the next 4 months. In conclusion, the sacral massage technique traditionally used

by Mr. Khanit Khemapanmanat is an effective method for reducing the dysmenorrheal pain in current cycle and

next cycles.

Keywords : Massage, Sacrum, Dysmenorrhea
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