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ABSTRACT

In this paper, we introduce the notion of (m,n)-quasi-hyperideal of an ordered LA-semihypergroup,
and describe some property of (m,n)-quasi-hyperideal of an ordered LA-semihypergroup. Also including the

study relations of (m,n)-quasi-hyperideal of an ordered LA-semihypergroup.
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1. Introduction

In 2009 R. Chinaram [9] presented the notion of On (m,n)-quasi-ideal of a semigroups, In 2013 Kazin and
Naseerudin [5] provided the notion of LA-semigroups. Later in the year 2014 Faisal [2] suggested the notion
of LA-semigroups which then expanded on ordered LA-semigroups. The notion shows relation between LA-
semigroups and ordered LA-semigroups. Moreover, the hypergroups first occurred in 1934 by a French
mathematician, F. marty [3] His first defined the meaning of hypergroup from definition group. Several
researchers from differed institutions then helped develop sup-categories of hyper which includes
semihypergroup, hyperring, semihyperring, hyperfields, semihyperfields and hypermodules.

In this research study, we were interested in new knowledge suggested by Thiti Gaketem [10] regarding
On (m,n)-quasi-ideal in LA-semigroups. Gaketem presented a definition m-left (n-right) hyperideal and (m,n)-
quasi-hyperideal on ordered LA-semihypergroups for achieving maximum effect researchers interested to

investigate ordered LA-semihypergroups.
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2. Preliminaries and basic definitions
In this section, we provide some basic definitions needed for our further work.

Let H be anon-empty set. Then the map o: H x H — P"(H) is called hyperoperation or join operation
on the set A, where P"(H)=P(H)/{J} denotes the set of all non-empty subsets of /7. A hypergroupoid is a

set H together with a (binary) hyperoperation. For any non-empty subsets 4,5 of H, we denote

AeB=|Jaob

acA,beB

Instead of {a¢} A and Beo{a}, we write aoA and B - a, respectively.

Recently, in [5,6,11] authors introduced the notion of LA-semihypergroups as a generalization of
semigroups, semihypergroups, and LA-semihypergroups. A hypergroupoid (/,°) is called an LA-
semihypergroup if for every x,y,z€ H, wehave (xcy)ez=(zoy)ox. Thelaw (xoy)ez=(zoy)ox is
called a left invertive law. An element e € H is called a left identity (resp., pure left identity) if for all
xeH,xeeox (resp., x=eox). In an LA-semihypergroup, the medial law (xoy)o(zow)=(xoz)o(yow)
holds for all x,y,z,we H. An LA-semihypergroup may or may not contain a left identity and pure left identity.
In an LA-semihypergroup H with pure left identity, the paramedial law (x© y)o(zew)=(woz)o(y ox) holds
for all x,y,z,we H. If an LA-semihypergroup contains a pure left identity, then by using medial law, we get
xo(yez)=yo(xoz) forall x,y,ze H. An LA-semihypergroup H is said to be locally associative LA-

semihypergroup if for all a€ H,(aca)ca=a-(aca).
Lemma 2.1[7]. If H is an LA-semihypergroup with left identity, then H o H = H.

Definition 2.1[6]. Let  benon-empty set and < be an ordered relation on /. Then triplet (H,0,<) is

called an ordered LA-semihypergroup if the following conditions are satisfied

1. (H,°) is an LA-semihypergroup,
2. (H,<) is a partially ordered set,
3. forevery a,b,ce H, a<b implies aoc<hoc and cca<cob, where aoc<boc means that for

xeaoc there exist yeboc such that x<y.

Example 2.1[7]. Let H ={x,y,z}. The binary hyperoperation o the order < and the corresponding. Hasse

diagram are given as follows:

o | x y z
X x y z
y z .z e
z ¥ .z .2

< (X)), (0,)),(x,2),(v.0),2.2)}
It is easy to verity that (/7,0,<) is an ordered LA-semihypergroup.
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Definition 2.2[7]. If (H,°,<) is an ordered LA-semihypergroup and 4 < H, then (4] is the subset of H

defined as follows: (A]={te H :t<a, for some a e A}.

Definition 2.3[1]. A non-empty subset A of an ordered LA-semihypergroup (H,,<) is called an LA-

subsemihypergroup of H if (4-A]c (4].

Definition 2.4 [6]. A non-empty subset 4 of an ordered LA-semihypergroup (/7,,<) is called a left

(resp.,right) hyperideal of H if the following condition hold.

(1) HoAc Aresp. AcH C A),

Q) If ae 4 and b<aq, then be A forevery be H.

Definition 2.5 A non-empty subset 4 of an ordered LA-semihypergroup H is called idempotent if
A=(A].

Lemma 2.2[7]. Let (,°,<) be an ordered LA-semihypergroup. Then the following assertions hold:
(1) Ac (4] forevery Ac H,
Q) If A< B, then (4] < (B] forevery A, B H,
(3) (A]°(Blc (A2 B] forevery A, B H,
@) ((A]]=(A4] forevery AcC H,
(5) ((A]=(B]l=(4°B] forall A,BcH,

(6)If A,.B,C cH suchthat Ac B, that CcAcCoB and 4°C cB-C.
3. On (m,n)-quasi-hyperideal of an ordered LA-semihypergroups

In this section we define and study (m,n)-quasi-hyperideal of an ordered LA-semihypergroup in a similar

manner to (m,n)-quasi-hyperideal of LA-semihypergroup.

Definition 3.1 A subsemihypergroup 4 of an ordered LA-semihypergroup / is called an (m,n)-quasi-
hyperideal of H if

1. (H" oA]ln(AoH"]c A, where m,n are positive integers.

2.1f ae A and beH aresuchthat b<a, then be A
Definition 3.2 A subsemihypergroup A of an ordered LA-semihypergroup H is called
m-left (n-right) hyperideal of H if

() H"ocAc A(resp. AcH" c A), for mne N.

Q) If aeA and beH suchthat b<a, then be A.

Example 3.1 Let B = {x,y,z} be an LA-semihypergroup defined as

o]« v z
x .2y Wz oz
y v.zy vz oz
z z zZ z
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and the order relation defined as < : {(x,x).(¥,¥).(z.2),(z.x),(z.,y)}. Then (/,,<) is an ordered LA-
semihypergroup. Let B ={z} . Consider H*oB={z} and BoH*={z}. Then (H*oB|n(BoH*|={z}cB. If
xeB and yeH suchthat y<x, wehave yeB. This shows that B is an (2,2) -quasi-hyperideal of H. We

have that B are 2 -left hyperideal and 2 -left hyperideal.

Lemma 3.1 Let H be an ordered LA-semihypergroup and let 7, be an LA-subsemihypergroup of H for all

iel. If ﬂTi +J, then ﬂTi is an LA-subsemihypergroup.

iel iel

Proof. Assume that ﬂ?} #&. Let xe(ﬂ?} oﬂTi] forall iel Consider(ﬂT,. oﬂTi]g(T,. o117, forall

iel iel iel iel iel

ie€l. Then (ﬂTi ° ﬂT,.] c (ﬂT,.]. Therefore ﬂT,. is an LA-subsemihypergroup of .

iel iel iel iel
Theorem 3.2 Let H be an ordered LA-semihypergroup and let O, be an (m,n)-quasi-hyperideal of H for all
iel If (O #D,then (0O, is an (m,n)-quasi-hyperideal.

iel iel

Proof. Assume that ﬂQ,. #(J. By Lemma 3.1, we have that ﬂQ,- is an LA-subsemihypergroup of H.

iel iel

Further, let c e (H" o[ 0,1~ ()0, cH"].So (H" <21 (0, cH"] <(H" 20,1~ (Q, » H"]. Since O, is

iel iel iel iel
an (m,n)-quasi-hyperideal of H forall iel, wehave (H" cQ,1n(Q, cH"] cQ, forall i € I. This implies
that c e ﬂQ,-. It xe ﬂQ,. and yeH suchthat y<x, then ye ﬂQi. Therefore ﬂQ,- is an (m,n)-quasi-

iel iel iel iel

hyperideal of H.
Lemma 3.3 Let I/ be an ordered LA-semihypergroup and a e H. Then the following statements hold true:
(1) (H™ oa] is an m-left hyperideal of .
(ii) (a®oH"] is an n-right hyperideal of H.
(iii) (H"oa]n(a’o H"] is an (m,n)-quasi-hyperideal.
Proof. (i) Using media law, we get (" calo(H" ca]] c(H" ca)e(H" ca)]
S(H"=H™)o(H" 2 a)]
=((a-H")o(HH")]
=(acH")<H"]
=((H"-H")od]
=(H" cal=((H" > a]].
Therefore (H" - a] is an LA-subsemihypergroup of /. First we will show that (H™ - 4] is an m-left
hyperideal of H, i.e H" o(H" calc(H™ oa]. Let xe H" o(H" oa] then xe y-b for some ye H" and
be(H"oa] where b<soqa forsome se H". Since H =H -H, solet y ez -z, wehave
x<yo(sea)C(z0z,)0(s0aq) =(acs)eo(z,02) =((z,°2)cs)ca CH"ca. Therefore xe(H" >a]. For the
second condition, let x be any element in (H" oa], then x<boa forsome boa in H" ca. Let y be any
other element of H such that y <x<boa, which implies that y isin (H™-a]. Hence (H™ ca] is an m-left

hyperideal of H.
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(i) We get ((a”cH"]e(a’ cH"]] c((a* o H")o(a* e H")] <((H «H")o(a® o H")]
=(H"o(a*oH")] =(a’o(H" - H")]
=(a’°H"] =((@*-H"]] and
(@oH"|oH" c(a®=H"|s(H"] S ((a’oH")o H"]
=(H"H")ea’] =(ac((H" - H")ea)]
=(ae((@~H")-H")]| =((a=H")o(a-H")]
=((acay-(H"~H")] =(a’ < H"].
Again let xe(a’>H"] then x<aob for some acbca’<H”". Lety be any other element of H such that
y<x<aob then ye(a®<H"].
(iii) We consider
((H"caln(a® o H"]o(H" caln(a’ = H"]]] < (H" calm (@ = H" e (H" 2aln(a® < H"])]
C(H"eale(H" caln(a* = H"])]
=((H"eale(H" caln(H" 2al=(a’ =H"]]
S((H"ea)yo(H" ca)] N (H" 2 a)o(a’ o H")]]
C((H"ealn((H"oa)o(a” « H"]] < (H" = a]]
=(H™ > a] and
((H" caln(a® o H"|]o(H" caln(a® < H"]]] c((a® e H"]o((H" caln(a’ = H"])]
=(@oH"|e(H" caln(a’ o H"]o (@’ c H"]]
c((@eH"eH" ca)]n (@ = H")o (@ = H"]]
c(@H")o(H" ca)]n(a’=H"]] c(a*=H"].
Therefore (" ca](a’=H"|]e(H" caln(a” = H"]]] c(H" caln(a® = H"] < (H" caln(a® = H"]].
Consider (H" o ((H" caln(a* > H" DN ((H" ca]~ (@ = H" )= H"]
=((H" e (H"ealn(H"]o(a® o H" ] ((H" e ale(H"| " (a* o H"] o (H"]]
S(H" (H" ca)l N(H" o (a® cHMN((H" ca)e H"|n(a® «H") o H"]]
C((H" calH" o (@ s HN N ((H" ca)o H" " (a” o H"]]
c((H"ealln((@®H"]] =(H" °a]~(a® > H"].
Again let xe (H" oa]ln(a’ oH"] then x<boqa forsome boac H"ca and x<a’od for some
a*edcd oH" Let y beany other element of H suchthat y<x then y<x<boa and y<x<a’®od, this
implies that y € (H" oa]n(a’ o« H"]. Hence (H" >a](a®~H"] is an (m,n)-quasi-hyperideal.

Theorem 3.4 Let / be an ordered LA-semihypergroups. The following statements are true:

() Let I, be an m-left hyperideal of H forall iel. If ﬂLi # &, then ﬂL,- is m-left hyperideal of H.

iel iel

(i) Let R, be an n-right hyperideal of H forall ie/. If ﬂR,. # &, then ﬂR]. is n-right hyperideal of H.

iel iel
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Proof. (i) Let I, be an m-left hyperideal of H forall ie. Then H" oL, c I, forall iel We will show

that [)Z; is an m-left hyperideal of 7. Assume that ()L, #@. By Lemma 3.1, we get that [|Z, is an LA-

iel iel iel

subsemihypergroup of . Then H" o(\L)c H" oL, < L,. Thus H" o (L)< (L. Let xe( )L, and

iel iel iel iel

yeH suchthat y<x, then ye ﬂL,.. Therefore ﬂL,. is an m-left hyperideal of H.

iel iel
(i) Let R, be an n-right hyperideal of H forall je]. Then R - H" c R, for all i J. We will show

that ﬂ& is an n-right hyperideal of /. Assume that ﬂRX, # (. By Lemma 3.1, we have ﬂR,. is an LA-

iel iel iel

subsemihypergroup of F. Then ((\R)oH" <R ocH" R, Thus ((\R)oH" <[ R. Let x€[|R, and

iel iel iel iel

yeH suchthat y<x, then y e[ |R. Therefore (|R, isan n-right hyperideal of F.

iel iel
Lemma 3.5 Let A be an ordered LA-semihypergroup the following statements are true:

(i) Every m-left hyperideal of H is an (m,n)-quasi-hyperideal of H.
(ii) Every n-right hyperideal of H is an (m,n)-quasi-hyperideal of H.

Proof. (i) Let A be an m-left hyperideal of H ;then H"cAc A and Ac H. Wehave 4 is an LA-
subsemihypergroup of H. By considering (H" c Al (AcH"|c (H" cA]c(A]=A4. If xe A and ye H such

that y <x, then y € A Therefore 4 is an (m,n)-quasi-hyperideal of H.

(ii) Let B be an n-right hyperideal of H ;then BoH" cB and B< H. Then B isan LA-
subsemihypergroup of H. By considering (H"” c Bl (BeH"|c (B°-H"|c (Bl B. If xeB and ye H such

that y < x, then y € B. Therefore B is an (m,n)-quasi-hyperideal of H.

Theorem 3.6 Let H be an ordered LA-semihypergroup and let 4 be an m-left hyperideal of H# and B be

an n-right hyperideal of H. Then A~ B is an (m,n)-quasi-hyperideal of H.

Proof. By propertics of A4 and B, consider B” c A" c BoH" ¢ (BoH"] and B" c A" c H" oA < (H" - 4],
we have B" o A" c(H" o AN (Bo-H"] c(A]n(B] =AnB. Thus AN B is non-empty. By Lemma 3.1, we
get that A B is an LA-subsemihypergroup of /. We further show that A n B is an (m,n)-quasi-hyperideal
of H. Since A is an m-left hyperideal of H and B is an n-right hyperideal of 7, we have H" cAc A and
AoH" c A. By considering (H" o (ANB)N{(ANB)o H"|c(H" o Al (BoH"] < (A]~(B] =AnB. Again
let xe AnB then xe 4 and xe B. Let w be any other element of H such that w< x then we AN B.

Hence AN B is an (m,n)-quasi-hyperideal of H.

Theorem 3.7 Every (m,n)-quasi-hyperideal O of an ordered LA-semihypergroup of H with left identity such

that Q is idempotent, is the intersection of some m-left hyperideal and some #-right hyperideal of H.

Proof. Let O bean (m,n)-quasi-hyperideal of H. Setting L=(QuUH" Q] and R=(QuQ-H"]. We will

show that L is an LA-subsemihypergroup of H.
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Consider (L > L] =(QUH" 2Q]o(QUH" <0l c(QUH" +Q)=(QUH" Q)]
= (Q°QUQ (" < QN (" > 0)> QU H™ =)o (H" > Q)]
=(QoQUH" (00N ((Q>0)oH" U(H" > H")>(Q-Q))
C(QoQUH" «(Q-ODU(QoQ)e (H" s H™Y U H" +(Q-O))]
=(QoQUH" (O QN U ((H" «H™)o(Q= Q) UH" +(Q-Q))]
= (QoQUH" (=0 U(H" =(Q=Q) UH" +(Q-O))]
C(QUH"=Q)UH" <QUH" <0)] =(QUH" 0] =L <(L].

Then L is an LA-subsemihypergroup of .

Next, we have H" oL = H" o(QUH" Q] < (H"](QUH" Q] c(H" (QUH" Q)]

= (H" e QUH" o(H" sQ)] =" Q" o H™) o (H" <Q)]

=(H" QU Qo H™) o (H" s H™)] =(H" 2QU(Q o H") o H"]

= (H" <QUUH" s H")>Q] =(QUH" Q] = L.
If xe(QUH" Q] and ye H suchthat y<x, thenye(@QuUH" Q. Hence L is an m-left hyperideal of
H. Similaraly, R is an n-right hyperideal of 2. We get 0 cQUH" Q) <(QUH" «0] and
0cOU©<H") =(QuQ<H"], which implies that O (QUH" O]~ (QUQH"]. Consider
QUH" QINQuQ-H"] =(QlvH" 0NN ({(Q]w(@-H"])
=(@IN @I @-H" D) (H" = OIN (@] (©@-H"])

= (N @D(@IN@H"]) (H" QN @D (H" QN (Q=H"]) = (0] = 0.
Therefore =L R.

We further study the relation of (m,n)-quasi-hyperideals in regular ordered LA-semihypergroup.

Definition 3.3[1]. Let (H,0,<) be an ordered LA-semihypergroup and a € H. Then a is said to be regular
element of A, if there exists an element x € H suchthat a <(a-x)oa, or equivalently a <(acH)oa. If

every element of H isregular then H is said to be a regular ordered LA-semihypergroup.

Lemma 3.8 Let  be a locally associative ordered LA-semihypergroup. If H isregularand @ # Ac H,

such that 4 is idempotent, then the following statements hold:

(@ Ac(H" - A] where me Z".

(b) Ac(A-H"] where ne Z".

Proof. (a) Let P(m) be the statement 4 < (H" o A], where me Z*, and let x € A. Since H isregular,
x<(xoy)ox forsome y€ H. Thus (xoy)exc H oA So xe(H o A]. Therefore A< (H - A]. Hence P(1)
holds true. Let P(k) holds true for all k€ Z". Then Ac (H* - A]. We further show that P(k +1) holds true.
Since H is alocally associative ordered LA-semihypergroup, we have H o 4 ¢ H o (H* o A]  (H]o (H* - 4]
C(H o (H* o A)] = ((H = H)o(H* o A)] =(Ae H")o(H < D) = (Ae H*) o H] =((H « H")o A] =(H*" o 4],
Since A (H o A] and (H - A]c (H*" < A], hence A C(H*" o A]. Therefore P(k+1) is true. Hence
Ac(H" o A] where me Z".
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(b) Let P(n) be the statement 4 (Ao H"], where ne Z*, andlet xe A. Since H is regular,
x<(xoy)ex forsome ye H. Thus (xoy)exc(AeH)e A=(AcH)o(AeoA] c((AoH)o(A-A)]
=((AoA)o(AoH) c(AoA)oH] c((AoA]oH] =(A°H]. So xe(AoH]. Therefore A< (4>H]. Hence
P(1) holds true. To this aim, let P(k) be true for all k€ Z". Then Ac (Ao H"]. Now we show that P(k +1)
is true. Since H is a locally associative ordered LA-semihypergroup, we have Ao H < (AoH*]-H
S AeoH  o(H] c(AcH o H] =((AeAleH ) e H] (Ao Ao H" o H] = (H > H") o(A o A)]
=(Aodo(H* cH)] c((AoAlo(H* cH)] =(AoH""]. So Ac(4>H"*"] and therefore P(k +1) is true.
Hence Ac (A<H"] where ne Z™.

Definition 3.4 A subsemihypergroup @ of an ordered LA-semihypergroup H has the (m,n) intersection

property if @ is the intersection of an m-left hyperideal and n-right hyperideal of .

Theorem 3.9 Let H be a locally associative ordered LA-semihypergroup. Then every (m,n)-quasi-hyperideal
@ of aregular ordered LA-semihypergroup of H with left identity such that @ is idempotent has the (m,n)

intersection property.

Proof. Let O be an (m,n)-quasi-hyperideal of an ordered LA-semihypergroup H. Clearly (QUH” =Q] is an
m-left hyperideal of /' and (Qw Qe+ H"] is an n-right hyperideal of /. By Lemma 3.8, we have
Qc(@-H"] andso (QUQ-H"|c(Qu(@-H"]]=(Q-H"]. Since QcQuUH" Q) c(QWH" ~Q] and
QcQu@-H)c(@QuQ-H"], wehave Qc(QUH" QN (QwQ=H"]. Now,

QUH" QN QuWQ-H"|c(QuQ-H"] c(Qu(@-H"]] =(@-H"] and (QUH" QN (QuH" (]
S@uH" Q] c(QuH"-Q]]|=H"=0]. Hence (QUH" QIN(QUH" Qlc(H" QN (Q-H"| 0.
Then (QUH" Q1N (QuQ-H"]=0. Therefore Q has the (mn,n)-intersection property.

Theorem 3.10 Let H be a locally associative ordered LA-semihypergroup and let 7/ be a regular ordered
LA-semihypergroup and let 4 be a non-empty subset of A such that A be an idempotent. Then 4 is an

(m,n)-quasi-hyperideal of H if and only if it is the intersection of a m-left hyperideal and n-right hyperideal.

Proof. (:>) Let A be an (m,n)-quasi-hyperideal of 7. This implies that (H" Al (A-H"] < A. Next, we
will show that (H"™ < A] is an m-left hyperideal and (A~ H”"] is an n-right hyperideal of /7. We have that
((H" o Al o (H" o A]| € (H" 0 A)o (H™ 0 )] = (H" o H")o (Ao )] = (H" (Ao D)) <H"(AoA]] = H" = 4],
which shows that (H™ - A] is an LA-subsemihypergroup of /. We see that H” o (H™ o A (H™]o(H™ = 4]
C(H" o (H" o A)) = (H" o H")o(H" 0 )] = (Ao H")o(H" « H™)] = (Ao H")o H"| = (H" = H") > A]
=(H" - A]. Againlet xe(H" o A] then x<aob forsome acbc H" - A. Let w be any other element of H
such that w<x<aob then we(H" - A]. Therefore (H" o A] is an m-left hyperideal of /. In a similar way,
We have that (A= H"]e(A-H"]]c((AH")o(AH")] =(Aed)e(H"<H")] =(ADHH"] =(A=H"],
which shows that (4 H"] is an LA-subsemihypergroup of /7. We see that (Ac H"|cH" <(A-H"]-(H"]
S AeH")oH"] =((AoA]-H")oH"| c(((AeA)eH")o H"| =((H" o H")o (Ao A)] =(A=(H" ~H")>A)]
=(Ae((A=H")oH")] =(A=H")o(AH")] =(AoA)o(H" cH")] = (A=A]=(H" -H")] =(A-H"]. Again
let xe(AoH"] then x<aob for some acbc A-H". Let w be any other element of # such that
w<x<aob then we(4-H"]. Therefore (4~ H"] is an n-right hyperideal of /. By Lemma 3.8, we have
Ac(H"A] and Ac(A=-H"]. Then Ac (H" s Al (A-H"]. Hence A=(H" - A]~ (A~ H"]. Therefore A

is the intersection of m-left hyperideal and an n-right hyperideal of H.
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(C) Let 4 be an intersection of an m-left hyperideal and an n-right hyperideal. By Theorem 3.6, we

get that A is a (m,n)-quasi-hyperideal of H.

4. Research Findings

The aforementioned content is entirely partial and provides no attempt to cover an ordered LA-
semihypergroups. Thus this can be concluded that On (m, n)-quasi-hyperideal of an ordered LA-
semihypergroups, was caused by the intersection of m-left hyperideal and n-rigth hyperdeal of H. And if H
was set to be locally associative ordered LA-semihypergroups then let 77 be regular ordered LA-
semihypergroups. Then (m,n)-quasi-hyperideal of H caused by the intersection of m-left hyperideal with #-
rigth hyperideal of H.
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ABSTRACT

The objectives of this research were (1) to study and simulate the medical records service unit system
(2) to find a system that decreases the average time of sending medical records to the examination units. Data
were used in this study were a number of patients and service time in each process of the medical records service
unit. The data were collected by using record form for 10 days, from 07:00 to 09:00 a.m. The probability
distribution of inter-arrival time of patients and service time in each process was analyzed and then, were used to
create a simulation model by Arena software. The simulation model was validated by the t-test. The validated
model was simulated for 120 minutes with 36 times. After that, compare the average sending medical records
time of 3 models: the current system and 2 new systems by using the One-way ANOVA test.

The results of the research found that the average time sending a medical record to the examination
units from the simulation model was 55.48 minutes per file. It was significantly consistent with the current system.
The researchers offered two new systems to decrease the average sending medical records time. It was found that
the results of all systems were significantly different. The best system was the first new system which the average

sending time was 48.31 minutes per file that decreased from the current system by 7.17 minutes per file.

KEYWORDS: Simulation, Medical Records Unit, Hospital
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anulalalumsifesiulsn uanaiidaianusuiludesnsiaaouniugndesves CAD-GRS luilszans

Tne lumsanwdalineu Nezannsaiirlllsmeadtinludszmnng Inegldlueuna

MEARY: AZULUANUITIINIUENTTY, Uszng Ine, Tsanaoadenile

ABSTRACT

The burden of non-communicable diseases (NCDs) has been increasing in many countries including
Thailand. Of these NCDs, cardiovascular disease (CVD) is the most common cause of death. To improve the
accuracy of NCD risk prediction, particularly in the application of precision medicine, single nucleotide
polymorphism (SNPs) are utilized to calculate the genetic risk of NCDs, known as genetic risk score (GRS). In
this paper, we explored the GRS distribution of coronary artery disease (CAD) of 1,806 individuals of Thai
population against 1000 Genome Project Phase 1 (1KGp1) populations. The GRS of coronary artery disease
(CAD-GRS) was calculated from 40 SNPs in Thai population and 1KGpl populations. Overall, the CAD-GRS
are different across populations (one-way ANOVA, p <0.0001). The mean = SD of GRS in Thai population was
the second highest genetic risk score (3.51 + 0.29) behind European population (3.58 + 0.31). When comparing
GRS to East Asian population, as expected, the CAD-GRS distribution of Thai was similar to East Asian (3.52 +
0.30) (Independent t-test, p = 0.38) with a strong correlation of risk allele frequency (r2 > 0.98). Using the median
or the 50" percentile of global GRS as a cut-off between high versus low GRS, 55.4 percent of Thai population
had higher risk than this global median cut-off. The high genetic risk burden of CAD in Thai population might
help increase the awareness of CAD leading to disease prevention. However, the validation of CAD-GRS in Thai

population is required before we can use GRS in the clinical setting in the future.

Keywords: Genetic Risk Score, Thai population, Coronary Artery Disease
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Y9IN151NA NCDs 1¥1 11 Framingham Risk Score 1141872131789 10 Yuoan1510a CAD (Wilson et al.,

Y { a Y @ a < Y : Y @ 1
1998) flﬂﬂ‘]ji]"l]ﬂl?’(ﬂﬂ DINLTU B1Y ICAUNDIATLIADIOA !Lﬂgﬂ'JTlJﬂHIﬂ‘l’iﬁ 1Wuau “?Qﬂ?ial"lﬂlu'f]ﬂ"lﬂﬂﬂﬂﬁ"l'f]

Y Y
1

B ERCN A o A HA A = Y o Yy 1 ! ' 9 Y
mmLaﬂﬂ=’usgwuﬂmamaﬂi}wmmmmuuﬂsmmmuqmm ‘ﬂﬂw"lummammmunaumwm"lﬁ
oA ' Y aq oA A4 2
naummmﬂwmmﬂﬂauuuﬂﬂﬂmﬁmmwquu

o A PR . . ' 4
MIHIUIEANWAIAINLUINIYDY NTUNNIUNUE (precision medicine) FIU T U UL
ﬂizfm@ﬂﬁlsf}ﬁﬁﬂﬁ' (Single Nucleotide Polymorphisms: SNPs) Adusiusnulsa (Torkamani, Wineinger, &
% o g ¢ & & .
Topol, 2018) F9AUAUTIVDIINNITANBIANUFURUT VD SNPs 1 UUNINID Tu (genome wide
.. o ' ) o A o Yo 4 Yo ¥
association study: GWAS) 111 llgmsaumwy SNPs S1uamanniiunldiuneanuaesveslsa’ld aniums
WMueANMUTeUBINITIAA NCDs 811150 19 1a3119a0@ (summary statistics) Y99 SNPs iy lu GWAS
TumsMAIUAZIUUANUTIININWNUENTTY (Genetic Risk Score: GRS) F9eisniimgedaduladon
Awvayyd X Voa A ) o ~ To A & ] Y o ]
puanel§iia 1859 unauau esnindeyawugnssuluuaniuiia $an1s 19 GRS vuamsorhun 1y
o a Yo a
Mueanues ldnugn
= 91 ~ = 9 a '
dadnaziinisAnyimsldazuuundss CAD-GRS lumsnatenguilszans Tasmmnizly
9 d' [ U @ ' = = [ 3’; aw dyd o
19151 msldnzunuunnudesdinan §alumelinsanludszanns lne duiuauiseiligadsyass
NaNNIEZAIIIININILIAVDIALUUUANUIAE CAD-GRS Tulszmns InenfSesuisusvuilszsnsan
1,000 Genome Project 1 (1IKGp1) Ta# 1% multi-ethnic summary statistics 910 GWAS lun1sf1uIanuY
= [ J = av dy I o 1 F) A 1y
ANUIFeIRIna1 sauIdetvzdlulasanmsihseslums ldazuuuanudssmanugnssululszying
I d a $ o
Tne vazazithilsgTeminemsisaiivanuidsaveslsavasaaonrialalulszanns Ine Tasldazuny
A dyw 9 o &R A @ A a g Y (2
ANULABY GRS HoNNHFITNINTaaInNNaTenIinaamse Isavasadentid lanavu ldanifadena

@

ugnssu ¥ hlgmsldazuuuanudss CAD-GRS lulszans Ineldlueuna

(Y] Jd av
2. 'Jﬂi{!ﬂizﬁﬂﬂsllﬂﬂfni?ﬂﬂ
a o dy 3 o 1! A o a o o @
muateiiiluTasimsihseuioinguuuanu@samaiugnssudmsu NeDs mlslulseans
Tne Tassududnyinnuasslsanasadeniidlaludszmnng Ing iemsuiviszrnsnalanain 1,000

Genome Project phase 1 (1IKGp1)

=\ QW
3. ﬂiﬂu5!u3ﬂﬂ1uﬂ1§?%ﬂ
. 4 . 4 Co a 44
msmuteanudesvedlsa NCDs lutlgiiu wgnsiudnnudesvesIsaninnannudsanog
o A 1 v 1y vy w ! o A Y ¥
WuTsaiuaduudr uadamnsaldieyanmaiugnssungierineanudes ldarmi igawise
[ ] a 3 a Y ) o R
tdoarulsaluldinevu wiovzaonainmanalsa lduau mednyinnudlu 1) 18 lumsihazuuunny
A 9 o Y. Yno | Yo o ° A
@oanawugnssuveslsaa ol lulszanns Ine auzdite Idiaunszuusessumsmuiunnudes
v Y
NNWUFATTY 910 multi-ethnic summary statistics taz lanagoulunguilszans IneluaItesuil uag
= v Y o ad R =
nfseumeunudeyaniaiugnssuveadszannssumaoulu 4 n3nalan 911n1ATIN3 1,000 9 Tunszes 1

(1000 Genome Project phase 1)
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ad o A av
4. IFAUUUNITIVY
4.1 HUUIHUMTIDY
TsTaneanuideldumseuianinaaznssumariesssumsiseluau auzuwnemansas

=

2 A ¢ A a P
s1wwenuia TaoluTasemsilagiinsziveyanaogil (secondary analysis) TaglFioyad Tu'Inilnaulne
o <N 4
AIUIU 886 AU ‘%QLﬂuIiﬂ%ﬂﬂ%ﬁWﬂmLﬁﬂN (neovascular age-related macular degeneration: AMD) ttag 920

= ' g A = . Y Y Aw ' '
au a9 liilu Tsnvellszamanion :1NMSANEIYOS (Ruamviboonsuk et al., 2017) Tagdidns wATenLngy
[ )
deduiluaeinguie RIKEN I §1u7u 863 AU 1az RIKEN I 949 AUAEIAY FINI004ngugnaTIang
Wl §NITU Tagldatiddlulasousd HumanOmniExpressExome-8v1-2 111¢ infinium.OmniExpressExome-
8v1-3 (Illumina, Inc. , San Diego, CA, USA) #31)5¢n01A18 964,193 SNPs 118 958,497 SNPs mua1a1l Lilo
#imsifiey CAD-GRS voeau Ine (RIKEN 1 & 1) nutszannsnalan fi9e1d I9deyanaiugnssuves
) 9 v
U52%1n5910 1KGpl (1000 Genomes Project Consortium, 2012) H4US1UIUNITU 1,902 AU 910 4 3
Usznoulidae ye@eas iueon (ASN) 286 au 312y 151) (EUR) 379 AU ¥17016301 (AMR) 181 AU LAz
11 ueWINI (AFR) 246 AU
4.2 M5AnsHTeYa
4.2.1 Quality Control
& vy o = ) P o g
el Iddoyaniugnssuigndes  nszuIUMIAILANAMMINYDITBYAUENTTN  tuilu
[ Y 1 [ . .. A J o ' a J 4
aoaszaylaun 7¢AVYAND (individual level) sagNpazmuriuavosa iyl (SNP level) Tagasanlais PLINK
ne3Hu 1.9 Tao aiild agd061901l call rate < 9% 130 missing genotype NINNNToEAL 1 32gNAADEN
F 1 v '
UONINUADE1INI heterozygosity rate N1U10NI1 3 SD AR sample contamination %Qﬂﬁ/ﬂﬂﬂﬂﬁ}’.lﬂ
U
4.2.2 Genotype Phasing and Imputation
ieannaiild fdealdlumsdiuan GRS nanedwmiali1dgnd TulnilTaeasadeaiiald
¢ . L= o g A A A o4 o ' v
luTns0158 N52UIM genotype imputation Fagmimnle iesrevenwiavesatildidumiananiu Tag
2 ° ' I H < A
Fuduanmsh phasing nowluruneuLsnlay Eagle version 2.4.1 (Loh etal., 2016) a4193% cohort phasing
UMY reference phasing #4392 194 01ad198991NA106 190931 101F8 (EAS) 11 1KGp3 11199910 reference
= I J R ] Ao w @ H @ o x
panel Y99 EAS Hymiadnniingualedaimasdnm vasnniu §19618vns genotype imputation 4
a3 Taesondiuds IMPUTE2 (Howie, Fuchsberger, Stephens, Marchini, & Abecasis, 2012) Taeld
reference panel 911 1KGpl %9152 NOUAIY ~37.9 21U variants (genome build version 37).
4.2.3 GRS Calculation and Risk Allele Frequency Comparison
o < a o 4 o a A 1 Ao w
A1velidluelwdnsu MeGRS orierieanuidesueslsn lufaaeiidnn (Taoma &
Suktitipat, 2019) TUMIAIMIUALUUY CAD - GRS MeGRS 11118 Nuase1asly summary statistics V04
a J =2 . = A ¥ (g 2 Aa -8
atld 9nmMsANEIVDY Nikpay, et al (2015) %391 SNPs 9HuA 40 17 (r"< 0.2) NY p—value <5 x 10 Tag
2 R
AUIU GRS NWUUDWHIMUN (weighted GRS)
@ A o 1 A a 1 @ 9
189910 GRS Ngnsialuuaazlsznnsnanen azgnulseumeuanuuanaany Tagld

one — way ANOVA 118¢ Independent t — test iotfSeuiioununau Ine
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E4
UBNIINU  Spearman’s correlation test. (LAY Mann- Whitney- Wilcoxon test 9& § T4 Tu
° ¥ o S A |2 ' '
MImuIUANUTUNUTVRIANUDVOIF U T (risk allele frequency: RAF) 3$1’T’J1\1ﬁ@\1ﬂ@ﬂﬂ§$“ﬁﬂ§ uae
AruranlIouNey allelic heterozygosity Y93 SNPs i significant level 0.00125 (0.05/40) ¥4 211U

a a A ad J = . .
ANUAANEIAFHATN 1 A1WITUDS Uowes 15T (Bonferroni’s correction)

5. a3Udmam 3

esinsdisenzuuuaNUFsIn1wUEnIsuves lsavasadoaialalulszns ne uag
nfSeuiiounuiszaninaTanain 1,000 Genome Project phase 1 (IKGpl) #ave ldnsrvdougunimdoya
a 7 o ¥ o a ¢ A a
vinIndlvesdszmnnslne naz 1KGp1 wazndsnninldhnmsinngiazuuuanudswazfSouiion
1 4
AWM risk allele Tu1lszns Ineifeuny 1IKGplas1wazidena T1il

Y U o

5.1 mayawugnssuam%’uﬁmamﬂ:uuumms’ém

Ao1AINAIDE 6 AU 31 heterozygosity rate 11NN 3 SD IfgnAneenInmMIInTIEH iioenn
INUNAINA1ILAAIDI sample contamination TABNAAI06141) missing genotype 108N 31200088 99
‘L!E]ﬂﬁ]1ﬂ§1uﬂ1§ﬂ3Uﬂni$ﬁUﬁﬁﬂﬁ Woaial @5 missing genotype oon11300az 99 $11UIU 927,626
(98.92 %) 1ag 923,725 (99.05 %) @wri1a1u RIKEN T 1ag RIKEN 1T 108191 Had91nH14N15AIUAY
aunareanguetianda 350183 maeenguiiedis Tneda duplicate SNPs §1191 20,324 2 34
Eﬁ’auaéw%’auﬁmwiwammjuﬁaaEiwaaﬂ Fa17143) SNPs naMABRINIA 916,501 62 uazoyaI I 1,806

U

9
au Tunszurums phasing Ii6i¥ genotype imputation 311 atiydnaviua 1 reference panel I ~37.9 A1

2

a

Hatild Swna 11 i (<30 %) Allszauanugaernunmal (INFO > 0.3) tazamnsai lu1d
a 7 v < A | sdq W o o A . Ed y 2
Ansiziaeld Taotluaiddnldlunisdiuia CAD-GRS 590 27 @29iQn impute Y11 71931 SNPs
1555730499 liia113a impute 18 (INFO = 0.158) uaz lia1115am1 proxy SNPs fi INFO > 0.3 u1naunu
SNP é79ana1 14 3atanusudundoada rs55730499 09091NNIIAILIY GRS Ta8iMaD SNPs NInNA 40
% d' o
@1 1o 19 1umIAuIN CAD-GRS

5.2 GRS Calculation and Risk Allele Frequency Comparison

135291082904 GRS voslsanasadenaiilalullseyng Ine uazdszanns 1KGpl Tasnun
CAD-GRS 171305291883 uana1enuluuaaz o 1@uana19n U ed195a13 U (one - way ANOVA,

p<0.0001) Azl 1
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Anova, p < 2.2e-16

Ethnic

.
] ASMN
=

__________ =] AMR
=Y

Thai

EUR ASN AMR AFR Thai
Ethnicitv

sUfi 1: uSewiiou GRS veelsanasmdeaidlelulszing ne uazilszannsoin 1KGpl Failsznou

Tdreag 151 (EUR) 3eiBens Tuooan (ASN) 3110151 (AMR) uagy1uesnu (AFR)

2 D e o

Faanuuananananamsonylaluerfimsy 3124151 (Mean =3.58, S.D. = 0.31) tagy1uow

30U (Mean = 3.07, S.D. = 0.29) 31AANNVLANANAINAINUI BN AUNALUUUANNTEY CAD-GRS

3 ~ = § = ) A A o a

nlesiduIngh 50 g 3.07 WiefvuiuynglsUi 3 58luvmziininszaodinzuuuaNudss CAD-GRS

Tualszanng Ing (Mean = 3.51, S.D. = 0.29) nunianuladiReanusiedens ueen (Mean = 3.52, S.D. =
Y ' '

0.30) (Independent t-test, p = 0.38) UaNI N {198 lanaasuSeuiioy Srurunguilsznnintianudess

™ ' o ' a " < {
maiugnisuae lsnvasadoarialalulszanns Ine Tasldadsdeannanisogiu wienlesidundn so”
woaszninalan (1IKGpl) luilseans Inewndn fevay 55.4 Tawdesiuinnia1iseg1uves
Usemnsnalan

A A A a Y a o = @ '

e eIANI GRS Tuilszanns melndifesnuludsemnsiedons Tuoon uazuanaia

Iy o k2 [ v 1 % 1 1

11y 151 g lanauzdidela nadounnuduiutues RAF szralseanniaanan Tagwumn

Uszans Ino nagmnueiFoas Jusen tmduilsz@nsanuduniug (r) gade 0.98 1azANA risk allele Y04

SNPs 5313 191/52903 Ine nazanaeeauundis iy (314 2 1) Sedanaliinmsnszaiedives
A A 1w [ <3 U= [ =i 1

ATUUUANVIFEY CAD-GRS N911nu 0613 15 NaumuNdaiinnuuana19veanudved risk allele 55119

709152 31n569n0a12 (Mann-Whitney-Wilcoxon Test, p = 0.00125) 11 10 81 19U 9p21 (rs2891168) PHACTRI

3 Y X ¥y3 =

(rs9349379) ATP2BI (rs2681472) Waz MFGES (1s8042271) udu dHuaaalifiuilszanns netinnuy
A o ° o A o A ' ~ o Vo = Y o =

ieanaiugnIsudmisulsanaoaaeanaly NuanaeaIngueFoas Jueensuny daleziaA Nty

Y A @ a = = a A @
199 CAD-GRS lwilszannslndifeeny oy Usznnsioie vzl lomaina lsarasadentiilaainniig
2 o ' 4 a a < ~
NADAIADALYIAT (atherosclerosis) ¥1ANNH1 Ine 1HipnnRamsiansu 18 CDKN2B-ASI (152891168,

RAF,,, = 0.48 11az RAF,, = 0.40) 390¢ 1uTasd 9p21
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M007 Ronss.pc2zes _ M0 Rones.peatez 5 ®
.
L
[ ]
Allelic Heterogenief
75 - . ”» o geniaty
MFGEB-ABHD? ® — ot Sig
< = ® * Padjusied < 0.05
ZNFE0T-LO
T . ’ o e @
5 a2 .\ o -
30 g 0501 ’ log(odd ratio)
= o
< ATP2B1 (‘ ADAMTST a2 o—sims .
@ L - g . 004
2 4
w
w LIP& POGFD ® o008
L]
25 - 0,28 - . @® oz
PHACTR1 . .. . 16
' [ ]
i [ ]
1004 GOLATAE o
0.00 0.25 50 0.75 1.00 0.0 25 0.50 0.75 1.00
Thai RAF Thai RAF

nfSeuMennNudue risk allele Y99 40 CAD-SNPs 52131399517 108 - semenzTusen (§1e)

2an
=
=n.
N

wazynIng g5l @) Teeduilsy uaasds anusiinuwes RAF  vodaeelseyng
fanan Falarruvesaildluunazd1se 9910 OMIM  (Hamosh, Scott, Amberger, Valle,&
McKusick, 2000)

d' =1 1 9 v 1 d'
WenfFeuisunnuaNuuana19ea TAT I3 19NMaRuENIsTNsZNINY Ing naz g 151 (U0
r'd v
2 47 fainanudulsza@nsanuduniuiazegluszauga (r, = 0.85) ua SNPs Tududruniniidang i
RAF ATLANA 1NN 21IN 312 0o tazaniglsl saudensznsz0eaaved effect size Nvwagenou
= ' Yy S 1 = = a ' A
n1aglsl) JedawalitiangIsdliauadsvesnzuuuain@es CAD-GRS Nunn1a13Ine (310 1)
v 4 '
UoNIINY @091/52HINIAINANTITLAUMANIAA CAD NuananueImey malasuulaimaiugnssy
. a a I a = A o 1 S
910 (mutation) mﬂm‘ﬂaﬂuﬂgmuﬂ 1w ﬂiﬂauiuﬂgmuu NAULK U 208 (E208Q) TuTdsaw SH2B3
a R 9 Ao 3 A . ] ' a '
(rs3184504) Buaany lug1lenie1n131naA1a0A g (essential thrombocythemia) ¥4919%380 511831912
gl511zliTonmaiia CAD anaudenganu lunaemaoninnisi Ine 1ie191nl RAF v89 SNPs finy
WInTUBUAINA1D (RAF,,,: 0.46 and RAF,, : 0.006, p < 5¢-90) Tuvmz i 311 InefiTomanaziiaunquos
a a o ~ 2 a A o o
CAD vinm3Raii gy luvedu ZC3HCI (rs11556924) Funamaslasuntlanaiugnisuan 81531
I a ad . A A o 1 = ' Y a
Wuganauvee NIPA (Nuclear Interaction Partner of ALK) Tﬂmummtmm 363 ¥aaN150N0 IHINANIY

¥aoAAeALaM (atherosclerosis) 1MAN11912g151 (RAF,,: 0.61 and RAF,, 2 0.93, p < 5¢-90 )

6. anUs1ema

@ @

F '
Tuauitell 1996187 sANEINITNIL0AIVIAZIUUAUIEEY CAD-GRS Tag A1uia
910 multi-ethnic summary statistics 14152303 Ine Hevivlszansnilannin 1KGpl Tasnumsnszae
FAIVDINZUUUANNITIL CAD-GRS NAG18AdIn UTEHI1UTz1n5 Ine wazs1eFeaz Tueen
FIAOAAABINUNITANYIVOA Reisberg, et al (2017) FINUI1 GRS NATUINIIA multi-ethnic summary
. . A v
statistics 1u Tsavasaaeana e uaz Isawimnuilszinn 2 voew1g 151 (1GKp3) 11ag GRS ¥03%17

=\ = [ X [ a P s [
e Taioy lndiRsatudeaeandasiny Inssadialsznnsuaszinlndifeanu
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[ < A A o [ < =\ @ ~
a1 lsnawlszanindilnssadreiugnssuadiendan ne193in15n32919A 2909 GRS 0
v VoA I ' A
uanaaiu 18 uinunmsAne U INmYed Tsui, et al (2018) TABNUNALUUUANNITEIVDIHIIIN
() ?1’/ A 1 =) ] a 1 o ] ] @ a
inemilounazannaIuuruanlvg (16Kp3) dred1aru luTlsanuauTaings (Macau <
4 A o 3|
Chinese) Tsavetlszamandow (Macau > Chinese) wazlsamsnudu (Macau > Chinese) Fludu
o o 1o o 4 I
Tunsalvesszrns Ine 83 CAD-GRS 2 1ndiResnumuedens Jueen uadmsuIsndus netn
A o A v w Y1 oo o= 91 Y} o '
WuAMFsININuEnssuiuanaenu ldwunu faninlasadelsznnsnaiugnisusznineauing
v H ) 1
nazyeFeaz Tueon 0199z Indifeany aaiumslda1d1999ves GRS Mnlszxnsdus Al
Taseafumaiugnssulndifesiuaisnozinsilszdumsnszaedniisununguilszsinsidvune
AauNaziA101999 GRS 11/l
' Y
10991099317 AY91UITeH M15§1529M5nT218 CAD-GRS Tuwa Ine §a'liannsaven
7 aa L. . A Yga gy Y o
9550152 Tomin19ndiin (clinical utility) Y04 GRS Auitaseld daudieenumsnszaedivesnziuunm
= A o ' = o < =
1789 GRS Na9AAdnIn Iz Inauazye@en: Juoennau azuuuANFeved IsAraatEon
@ ] o a o a 1 U @ X
e Suiludesgnih ldiseidiuanugndes Tumsihunenass slunquiilelsavasaidenriale &
o & o 1 o v W
sutludesrimsanuiaeluddudaly
HoReUMINTL10AIVDY CAD-GRS NUBATINITAWAIN CAD (death proportion: DP) A13518411
4 o 1 @ o
Tagaaanmseunislan (World Health Organization, 2018) WUNEBAARBINUNITATLIBAIVOS CAD — GRS
1 = @ A I v @ %
Tagnua12g 15180152 Tsaiale uaz CAD-GRS unniigafuduaunila (DP: 25.4 %, GRS mean: 3.58)
AuAe¥1NBIFeayTueen s2udellszang Ine (DP: 16.2 %, GRS, mean: 3.52, GRS,, mean: 3.51)
1I0IUTAY (DP: 15.9 %, GRS, mean: 3.38 ) 11az¥12410W5 AU (DP: 5.8 %, GRS, -, mean: 3.07 ) AUa 181
' < A A o A o
a81415naw elisun1snszatedives GRS lulsavasaidenriale uazIsauivnany aw
M3ANYIVDY Reisberg, et al (2017) WLIHNTNTZI8A2U09 GRS N liapandesnusasinsaevesdes
T3AM9A817 ANVLANANTZHINMTATLIEAIVBL GRS az sasimsatelulsanany orvnanlade
A Y A A R Y o 1w AR
Funadoy WionnANsIU Fedawald onsIMIae taz GRS uananu lulsznnsidnun
11199910 CAD { heritability 4095008 49 (Fischer et al., 2005) nag luilagiiusasinisidedin
- v 4 4 4 o 4
¥93 CAD Huud Tduiigevululsznng Ine anudssmaiugnssuves cAD Ngaluilszannsne vn

1 o dy 9 =X o o 1 a
ANINTZ1882U09 CAD-GRS TuTasansil udeanusuiluaenisdsztiu CAD-GRS Tuwilszans Ine

%~ = < v oo ~ a 1 A o
Falinnuidesues CADgUiusuaaed 509910919151 uazlinudeawinnan s1eW3 iU uay
gueinu Faieziiligmsiesnulsaiale uazennrivasanudesslumsinaliaialalulszanns

Tneluowanld

7. UDlaUDIUL

7.1 Yoravonuzlumsinwaddelly

msisensaiiuanaliifiu e ndndu MeGRS fignitanesadungemuIuazILY
anndsamaiugnssu g3 wennIndidaansliifudimsnszanedives CAD-GRS Tutlszans Ing
Tao14 multi-ethnic summary statistics NNMIANYIVDY Nikpay et al 2015 c?}awamimamﬁmﬁnuaﬂﬂﬁ}

1]
a0 =

S = = o o o & 9y = o 3
WuInNuEsIMIugnssuved s lantimguieunuisering Tan Gageniudannusuiluves
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UszmanasiiuTovenedumssugy Nadruaduanuasgminaennudssusslsnvaoadonialy
] 4
Tuau Inemwuun

2 co B0 o 93 ! v Y1 Y A ! Y1
wennHUITeld fagnnsalfiuuuimatesdulumsidonldnd19de GRS ums Ioan

Y a = @ @ P = @ A d
81909 TN INUENT TNz 115N 11 (control group) MinszannsthuResnulszanns neiiilu
4 o 1 H § a o 1 P X U a
Tsn edrsreminguilszmninianudesgs (e1mau uinni1 wesiwulnah 80) Fanmslda1d1eds

( 1 2 ' 9 = [ U 3 Eal 9 d‘q q'
GRS Mn@rvg19aIna Tuilszannsdufessdinanszilulsg Tewiaemsaumynnanlanuidsanig

]
@ ~

uFnITUNgUNeTUNMIAANT0915A (disease screening) laae 11

ya o

7.2 Yorauanuzlumsidunsane lJ
YA a o = A 9 o d' =S
Warauauug IuauIvelunsufseumen wiead e luaaiuwieanuades laglTeumney

gY

MsaNuaIsalunsiiuiennudes (predictive ability) Ta#1i1 candidate markers summary statistics il

v k4
A A

@191 U ©17FU 910 multi-ethnic summary statistics 130910152 31NTANUFIUNIINUFNT VRO LAY
Uszmnsnany (single-ethnic summary statistics) RTRL AP TRELRIA summary statistics a$1e GRS Tuaaha
= A o Yo [ . . v . =)

nga o Tl lddmsusansealsa (disease screening) 319UNUNITINY (treatment planning) KT DINUWU

AMUgUNIN (life planning) lavdsiidszansnimae lu

8. PaAnsINilszma

£
av A

Yo o v oA J Jan ..
mm%u'lmumiauumgumﬂuuum«nﬁﬁﬂymm:memamﬁﬁwwmma (Siriraj Graduate
. o @ a o 1 a 9 a a
Scholarship), @1HUNITUNITIVYUHIFIA (%) (nu‘ﬂmw"lm) uaznuﬂamumauwsmﬁﬂm

ﬂﬂ!&mﬂﬂﬁ1ﬁ@]§$ﬁﬂ%wmﬂ1ﬁ

% a
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ABSTRACT

The objective of this study was to develop ankle support device for stroke patients with spasticity of
ankle plantar flexion and inversion while walking and to compare walking ability of stroke patients between use
a modified ankle support, plastic ankle foot orthoses and bare foot. The research was divided into two parts. First
was the development of ankle foot support device, designed with the principle of HAAT model to have pulling
force from textile elastic. Investigated and commented on the modified ankle support by 10 experts in related
fields. Improved and modified according to the suggestion and develop- into a prototype device. Second part was
a test of used by stroke patients, compared the ability of walking when walking with barefoot, a plastic ankle foot
orthoses and the modified ankle support device. The subjects were stroke patients who received rehabilitation
services at the Department of Rehabilitation Medicine of Prasat Neurological Institute. Seventeen participants
were selected by purposive sampling meet the inclusion criteria and sign the consent to participate in the research.
From the development, the modified ankle support had elastic band to correct the ankle position to flexion with
eversion while walking. Flexible, comfortable to wear, easy to clean, adjustable to all sizes of foot and no need
to wear shoes while walking. The effectiveness of the modified ankle support showed that when wearing the
modified ankle support, gait velocity, cadence and the Timed Up and Go test scores were better than barefoot and

the plastic ankle support at the level of significance 0.05

Keywords: Ankle support, walking ability, stroke
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maauaIemlar madudeilainnuEveImaauNNIIAYAIEgU NI BINgITBIMILLUNAERAN
a 4 a ) 4 Y Y o = = ' a k) 4
(3) azuuuilszdiu TUG wun msauaegilnsaingadomuuudaaulasdinzuuuaninmadualeginsl
9 9 a = ' a 9 9 ' a 9 9 = 2 1 a 9 7
WU VIAY LagAnNMIAUAIB a1 Mamudamulaiiazuuuannmadualeglnsaings

HUDWaaAn NazauiedIny 0.05

4 ' aa a o a o a
ﬂ]‘i]\‘iﬁ 3 Adoaagrams AT IeHaLlsveImsau ﬁ]muﬂmugﬂuummmimu n=17)

adsmsau Mean Rank (Mean +SD) Meana p-value
e gilnsaings gilnsaluy  Chi-Square
HUULAL aauilag
Huudneeui 1.94 1.47 2.59 10.71 0.005*
(ﬁ}n/mﬁ) (62.73 £17.64) (60.33 £14.78) (65.49 £17.02)

AT IVBINIIIAY 1.94 1.29 2.79 18.47 0.000*

Glawnsa T (1.21£0.66) (1.11 £0.49) (1.34 +0.68)
TUG 1.94 2.71 1.35 15.65 0.000*

Aun) (32.86 +£14.72) (36.81 £16.20) (30.74 £13.62)

$ 1 1 a 1 % a 3 aa
ﬂ1§1\1ﬁ 5 Llﬁﬂ\‘lﬂ"li!,‘]_r%El“]JL‘ﬁEl“]JiWElﬂig‘H’JNﬂ15mu§ﬂllﬂ‘ﬂ§ﬂﬂ"] vosawlsmsiaualeana (n=17)

Mean Rank
a 9 ' 9 ) ' 9 a
guuANLazmulal aautlasuazmnilal aautlasaziuumy
aawalsmsau N p z pvalue N P z pvalue N p z p-value

o F3 ' =
IMAWNNIABUM 191 70 <1633 0102 84 93 -1.633 0102 75 92 -2911  0.004

< a
AIMEINIIAY g5 g5 2013 0044 45 10 -2.984 0003 65 92 -3317  0.001

TUG 3.2 10.8  -3.006  0.003 11 41 -2.651 0.008 93 50 -3.385 0.001

1 a 1 1 1 o a a a 1 o
wnema: 1) mudarneds msdudrontula lilagilnsaingsdorhvuziau 2) nuudy wineds maauldelnsaing
a o a . o o ! o ¥
dortwuunaradn 3) dauilas vuede maduldginsaldormiunudaulasiiauyu 4) N ieie Negative rank 5)

P ¥1318914 Positive rank

2126



9 H i
M3szguINMITEANNALAZIING InIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FuNAY 2562

=Y
6. onisema
a (Y} d v % [
6.1 msedlnemamsviannglnsamgsvamuuudauilas
P Y 9 o ~ = A A oaqy Y 19 o g X
ginsaingadamuuuaauilaitingaasningganmlvlaemed ludnyuzeelasmauuas
) v
TApOARIULDN 1110991NAILHUIUDINTTARATIUVDIRUNINVINTANT 2 AU HAZAANIUDINITALG
A A =2 A A o Y A a v A Wwra g
ta flo BaAnedanudILveIUNUT NN TdAonszgnmetatarsal Yo UV 198a laitAY ToApYDINTZAN
TIR 2 g L. A ) A Y a L 9 a = =
fiiuag Wi (metatarsophalangeal joints) (199109 UMsTUTI VTR Arn1aveusfansaa
) T ! Y a y 2 A = ) W v 0 q ¥a
g luvesdhinz e liinamssevestaraiivy Reniaveassaanndivuenvesrd iz ldina
N ) ) P A ' ' ° ' A 7 &
mstaeenaiuuenveui ginsatianudangudiuladueianuazeindie iesninglniaiiuga
o 4 o ] o o 4 [ [ 1
i ledunsigd uazensda shlijunazuuuiuiuazaivesdldgnsel gunssianlalddelides

=) o A

9 a P A ' A 9 A ] 1A '
FINTDIUNMVUTIAU Qﬂﬂiﬂ!llﬂ'ﬂllﬂﬂﬁqu Nﬂﬂﬂuﬁu'ﬂp\hlfﬂj Llaz!,llﬂﬁ"]ll1ﬁllﬁ']vllllﬂﬂﬂj']llll(ﬂﬂ@nﬁsuﬂ\?

a

9 Y

o & Y ' Py o Yo Y a
ANwe1veIv waz lisududesldseai venviniuginsaitiawsodsuldanunnvuiaveaii i
way 1 v Ao Yy 9 3 v = A Y v 9 S
Auania ldasanunivualifesas 30 szauaNUUAIBIINANNNge onriuluideginsallina
' ° A S a D) o o A R g S wa
AINU BINABNITTIA B1AtBINIINgnsainaanIni leduniziuazegasauiluginsanliguauiia
souly uazlinnudangy F101991aeMsnnvIAnsogninale
a a A d [ £y [
6.2 m3efnewamanagevilszansnavesginsameatamuuudanias
Ao 1 a U A <
MnramIvenuNANNamIovesmsanludihe Isanasameaduesiiemanialaeiiag
A 9y g A ' s K o s ' s Y 9 a
wazdarnau e ldginsaingadeninuuudaanilas annimslaginsaingadomuuunaradn uaznis
a ' ' { ° ' 3 a
@wiular Tasgainaunasuessiuiud s w1 AWI510INITIAY HAZAZIUULLUNATDY TUG
° Y ' A A ' o E ) Y ' a ' o Y 9
Suimaomiie ldginssingsdeminuudaaniaswinni maaulaslaginsaingadominyy
A Y o = ' v A 7 Y YA a Y A " \ A
waadn deandoinumsanIneuniiil Tasgunsainga o Nnan910A1 13 088ATINTDAINARAD
o Y 1 = d’ =1 @ o 9 Y a a Y U
Suuimaeni wenFsumsunugUnsaingadoniuuunaradn waz@uinila (Lee and Byun, 2005)
< a A qy % Y 9 o ~a s A 2 " a
(Lee SM et al., 2017) Anuizveanaan e ldginsaingadomuudaulaaianuE unuaunnniuau
v ¢ Yy 9 a a 9 ) 4 4a &2 X Yy o =
areginsaingsdonimuunaiadn uazi@uninar Fennulasuulasiineyuil aeandonunsany,
V99 Noha tiazame (2013) tagHwang HazaAne (2013) AzuuuuuUUszilu TUG wu'jnﬁmauﬁ’aﬂqﬂﬂﬁdf
Y 9 o a a a ' A v 7
wgsdarimuuaaulasinsnlasunlaswesnzuuunuuilszliy TUG anasunnnimsmuaiegilnsaing
Fotuuuna1adn uazmsawilaud1ayu FaaeandnanunIIANYIUDI Naha azaaz(2013) N1l
a a A 1 o 9 Y A o a Y ' =2 .
AzIUU TUG anad 3.2 e laginssingadommuuvensanumsaumuilar vag msdny1ved Kim
. % - I ¥ @ { a {
11az0h (Kim and Oh, 2015) Fananuaornilunasiniminvesginsainlflumsnaa tazussdeilann

o 9 9 o ~ 1 <3 1 a Y a a d'c!da!
Qﬂﬂiqu\i"l}@m1L!,'U°1JﬂﬂL!JJﬁﬁﬂﬂ@ﬂﬁu@ﬁ@l@ﬂﬁﬁmﬂiﬁ wazdudsuliinamsaunavu

%
7. UDlaHUDUUY
7.1 Yorauanuzlumsiiwalde 1%
¥ A g A 2 Y Y o o Y A Ao =5
1. 1dmeiluuuanmadenginsangsdomdmsudihe Tsavaoamonduoaninsmag

9 a Y v a
ﬂl@\?ﬂﬂWﬂ!ﬂWﬁ\iLlaguﬂlﬂ]”lﬂ”luiu‘ﬂmglﬂu

2127



9 1
o A

M3szguINMITEANNALAZIING InIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FuNAY 2562

7.2 Yorauonuzlumsidenseee i
Aav g’/ 1 = = a FA A A
1. my3veniluas luadsdnedmnuamsovesmsanludiheTsanaoadonaueuile
T¥ginsaingsteriuuudanlasluszezon
aw ¥ = = 9 4 Yy v o
2. m3avelunssae ldarsAnuidteergmsldaaesglnssingadohuuuaauasuaz

9 = 9
NaY1A8991nM5 1 lussez e

8. 19NE1501904

Albert M. Cook and J. M Polgar. 2008. Cook and Husseys Assistive Technologies : Principles and Practice.
Mosby Elsevier.

Daher N, Lee S, and Yang Y. 2013. Effects of elastic band orthosis (aider) on balance and gait in chronic stroke
patients. Physical Therapy Rehabilitation Science, 2(2), 81-86.

Demers L, Weiss-Lambrou R and B S. 2002. Quebec User Evaluation of Satisfaction with assistive
Technology QUEST version 2.0.

Ferhan Soyuer and Ahmet Ozturk. 2007. The effect of spasticity, sense and walking aids in falls of people after
chronic stroke. Disabil Rehabil, 29(9), 679-687.

Fugl-Meyer AR, Jaasko L, Leyman I, Olsson S and Steglind S. 1975. The post-stroke hemiplegic patient. 1. a
method for evaluation of physical performance. Scand J Rehabil Med, 7(1), 13-31.

Hwang Y1, Yoo WG and An DH. 2013. Effects of the Elastic Walking Band on gait in stroke patients.
NeuroRehabilitation, 32(2), 317-322.

Kim Hyung-geun, Oh Yong-seop. 2015. Effects of Removable Ankle-Foot Orthosis in Chronic Patients With
Hemiplegia During Gait Training: A Pilot Study. Physical Therapy Korea, 22(3), 91-97.

Kim Woo-Il, Park Young-Han , Sung Youn-Bum, Nam Chan-Woo, & LeeJung-Ho. 2016. Influence of Kinesio
Taping for Stroke's Ankle Joint versus Ankle-Foot Orthosis on Muscle Stimulation and Gait Ability in
Stroke's Foot Drop. International Journal of Bio-Science and Bio-Technology, 8, 263-274.

Lee SM, Cynn HS, Yi CH, Yoon TL and Lee JH. 2017. Wearable tubing assistive walking device immediately
enhances gait parameters in subjects with stroke: A randomized controlled study.
NeuroRehabilitation, 40(1), 99-107.

Lee Kyoung Moo, & Byun Jae Hyun. 2005. The Development of Ankle Control Elastic Band for Improvement
in Walking of Hemiplegic Patients. Ann Rehabil Med, 29(3), 303-308.

P Patil and S.A.Rao. 2011. Effects of Thera-Band ® elastic resistance-assisted gait training in stroke patients: A
pilot study. European journal of physical and rehabilitation medicine, 47, 427-433.

Sankaranarayan H, Gupta A, Khanna M, Taly A.B., & Thennarasu K. 2016. Role of ankle foot orthosis in
improving locomotion and functional recovery in patients with stroke: A prospective rehabilitation

study. J Neurosci Rural Pract, 7(4), 544-549.

2128



Y
o A

M3szguINMITEANNALAZIING InIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FuNAY 2562

Shorter K. A., Kogler G. F., Loth E., Durfee W. K. and Hsiao-Wecksler, E. T. 2011. A portable powered ankle-
foot orthosis for rehabilitation. Journal of Rehabilitation Research and Development, 48(4),
459-472.

Tyson, S. F., & Thornton, H. A. (2001). The effect of a hinged ankle foot orthosis on hemiplegic gait: objective
measures and users' opinions. Clin Rehabil, 15(1), 53-58.

Zancan, A., Beretta, M. V., Schmid, M., & Schieppati, M. (2004). A new hip-knee-ankle-foot sling: kinematic

comparison with a traditional ankle-foot orthosis. J Rehabil Res Dev, 41(5)

2129



9 1
o A

M3szguINMITzAuNALaZIINA IIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FuNAY 2562

wamanannvesmslnIiialamndnmennlumssnmlsalSnuasnaustiasess
CLINICAL EFFECT OF PHOTODYNAMIC THERAPY IN

THE TREATMENT OF CHRONIC PERIODONTITIS

v A

Yaunsn nesad

4

Y] (v % d a o a a [y
ﬂﬁﬂiﬁﬂi%ﬂﬂ‘ﬁaﬂﬂ%iymﬂ AUSNUAUNNYAI TN MaISnunInen ummmamﬁ?m‘lmj
E-mail: bua.boo27@gmail.com
qiAs1 HaIduUNs
A d % d a o a a v A v
ABIYATITATIVNIY AMSNUAUNNYFAITNS MaIdSnuainen N?iTJ‘V]EﬂEIEI!‘UEI\ﬂﬁN
E-mail: supatra.s@cmu.ac.th
ey iy
Y d o d a % a a v A 1
ABIAITATINIY A3. AUSNUAUNNYITAT MaIdSnuninen 341’11’31’18116818‘58]\161113»1

E-mail: tweetynoot@hotmail.com

UNAALD
1% a o 4 a

a gd o o A =1 aa [ [ 4 [
nuIatelitidaglsadienioufisunanenatinueansine lsndSiudoniauriiaizesilae
a ¥ J @ a S o a H =
msyaiuhateazinasiniuswniums 1410 Ia launiinmesiii numsyaruhateouazinasniluiios
[ =1 = dgl I~ T 1 1 = 9 A o o o a 2{’ [ [ =1
pg 1Ry MaanytituupunisaIuyeshn anvludihelsnlsiuasnauriaizesiseaulunaisda
o a o ' A o o o o o
FUUSY 31U 24 510 UsziiuszaunNANY0IT09UTNUA STAUVDUIMIDN TTAUMTTAINIZYDIDT07Z
o aa o A ' a Ad v A o = 4 s ¥ ~
Psniuanenain astiuunsugaunse artivionsniay tazmsiieassniendaniniiszezinal o,
[ o o VoAA I~ o <A 9 1 1T W a a
1,3 1Az 6 1HBUNAINISNY TAgANHURMIZALNUINTT 98NS NUAGUAUINAANKT 0D 5 Tadas

] 1 1 1 1 0 aa 1 a 14 aa
Nﬁﬂ15ﬁﬂ‘]&l1.llJWUﬂ'ﬂlllLﬂﬂﬂNigﬁ'JNﬂtj‘lJ@EJNﬁufJﬁ1 YNNWADN (P>0.05) VNNNATAITIULADINNAAUN

A a A a2 o
WenlSeuReunsceznanfeiny

3 - - 7
mddey : TsnlSiudsnauiess, Tulalawiinmesiii, msyaduihaouazinarsinilu

ABSTRACT

Aim of this study was to evaluate the clinical effect in the treatment of chronic periodontitis after
applying photodynamic therapy as an adjunct to scaling and root planing (SRP) compared with SRP alone.
Twenty four patients with moderate to severe chronic periodontitis were treated in split-mouth design study.
Clinical assessment of probing depth (PD), gingival recession, clinical attachment level, plaque index, gingival

index and full mouth bleeding on probing were evaluated at baseline, 1, 3 and 6 months after treatment. Only
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sites with PD > 5 mm at baseline were calculated. All clinical parameters were no statistically significant

differences between the groups (P>0.05) at baseline, 1, 3 and 6 months.

Keywords : Chronic periodontitis, Photodynamic therapy, Scaling and root planing
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Munaaeq 1.88+0.20 = 1.55+0.38 0.33+0.32%* 1.704+0.35 * 1.8440.22 0.04+0.26
P-value 0.477 0.268 0.983 0.1840.23* 0.865
.
GI
MUAIUN 1.9940.44  1.9240.12  0.07+0.11**  1.92+0.13  0.07+0.11*  1.9120.05  0.08+0.13**
MUNAADI 1.9840.05 1.94+0.07  0.04:0.07**  1.91£0.12 * 1.9120.15  0.07+0.14%*
P-value 0.180 0.414 0.624 0.07+0.11* 0.562
"
BOP (5et02)
MuUAIUN 81.9749.0  66.06£13.  15.91+13.70% = 65.67+143  16.30+13.0  64.50+17.8  17.47+15.70%
MUNAADI 5 67 18.77+17.06* 5 g* 0 16.50+19.31*
P-value 83.01+12.  64.24+12. 68.33£12.7  14.68+18.8  66.51+16.8
46 22 6 0* 8
0.662 0.397 0.279 0.393

9 v a

* N ANULANANes e lTad R NaDa Wen/Seufieudie Paired Sample t test; P<0.05
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**UNU ﬂ'JHJLLG]ﬂ@]N?JEJNTJuEJﬁW ﬂlﬂWﬂﬁﬂﬂLﬁﬂlﬂ%ﬂUl‘ﬁﬂUﬂ'f]ﬂ Wilcoxon signed-rank test; P<0.05

]

2135



9 H 1
M3szguINMITzAuNALaZIINA IIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FuNAY 2562

AunasayiivionsniaunazaunasariuiuUATIDIAUNI JUeIdIUNILANIATAIUNADDY
- ' = 9 A a a o 1 A o oA A o = A
Nszezna1nneg Luw Tduman)dsunlaslunamafedny Tasaundsastivionsniauinmsn)asuulas
t!'dd’! ] ' A A A = = A A 1
Tunmenfvuaaaszezal 1@y tazasiasiies llaudszezna 6 ihou Tuvazinumdourunasy
a A d ' ~ A A A 2 = A 2 A Y
aUNIINAIAARI0ENNINNTTEZIIA 1 IR0 LazlAIABENNAUINDITEZIAT 6 1oy Falia1lndiAea

. o v 1 = v A Y v Y Ay =
1) Baseline i‘ﬂ‘l’i5‘]JﬂTLﬂﬂfJ"’lJ'0\35't’)ﬂﬂ$ﬂ"lﬁlllﬁf’)ﬂf’]f’]ﬂﬂ\ﬂ“ﬂ?'uﬂ'f]ﬂﬂll LAZATUNANDY UANTDYAY 64 DY 66

e

ee

N A a ' 9 d' = A d' = ' = 1
UWANTTILINT 1 AU Lmzumﬂaumnmﬂﬂwmawznm 61ADU Lll@L‘lﬁﬂlll‘l/lﬂllﬂWﬂ'ﬂllﬁﬂﬂl@ﬂﬁﬂﬂ

A Jd voa

2
2 o 2 o J aa v A 1 a
13 ‘L!iv'l e ﬂ']J"U?J']JWNE)ﬂ e ﬂ']JﬂﬁfJﬂlﬂT""UﬂQ?J’Jﬂ’.l“”ﬂNﬂi’ﬂuWﬂNﬂauﬂ ATYULNUATIUIAUNTY AYU

A o A A A s & ~ ~ o H) 9 A " w '
5 ANRIRRIIT) L!,agﬂ?ﬁnlaﬂﬂﬂﬂﬂlnﬂﬂﬂﬂﬂﬁﬂ’lﬂ NITYLLINUAYINUUDINNTDIATU Ulllllﬂ'.]']llll@'lﬂ@nﬂﬂu@fﬂﬂ

@

Iisddyniana (M13199 2)

5. anUs1ema

= d" k) = aa [ a o J o a d’l’ w a
ﬂWiﬁﬂH"luulﬂLﬂ%ﬂlll“VlﬂllNﬁﬂ?ﬂﬂﬁuﬂﬂ]@ﬂﬂ"ﬁiﬂHWIiﬂﬂiWuﬁﬂﬂlﬁﬂ"lfuﬂliﬂiﬂ Iﬂﬂfﬂi‘yﬁ‘ﬁu

4
°

%‘ 1 2 9 a - v a =1 ] =
Lﬂﬁ18LLﬂ$Lﬂﬁ15WﬂﬂUi’Jilﬂ“]Jﬂ"lﬁsl"lfI’V\ITG]ulﬂu?llﬂW]'ﬂiWWﬂUﬂ"lﬁ‘lql'ﬂ‘Viulﬂﬁ"I‘ElllﬁgmiﬂﬁWﬂﬂul‘WﬂﬂﬂﬂNmﬂ’J

A o o W aa A

v FJ Y
WuNNsZELIaT ,3uag 6 Lﬁi‘)uﬁﬁﬂﬂﬁiﬂlﬂ mﬁmﬂquﬁwammauﬂ “ﬁu'ﬂﬂNlluElﬁ1ﬂfU1ﬂNﬁﬂﬁm’ﬂ

=

3o Reusy baseline ud linuanuuanaveddfedidyneadddenFoufiouseningu
A ~ o = 2, = ' f ° 9 o A
NszeznanfeIny msdanyiiiinsanyuumiedinluyeain i ldaunsaniuguilateluses
' ' k2 =< dy Y aa Y 2K o = . .
ANUUANAITEHINYARAlE wamsinyllldnanenatinadendenunsANy1ve Chrisdoulide oz AME
(2008), PourabbastazAnie (2014) 1ag Kolbe tazame (2014) ua 1¥Wauang19910MIANYIVOS Moreira

1] Al H o ) g 1 -7 =
uagame (2015) nu nquilasumsyadiuihareuazmarsiniuiaununms1¥inialauiinmesii

I A a

a A = ~ = =N RS
NITHLIN 3 1PDU 1uﬁﬂ\iaﬂﬂﬁﬂuiﬂﬂuﬂ?'luaﬂﬂ']ﬂﬂ'ﬂ 7 llaalllﬂi"uullﬂ Nﬂ'J'liJﬁﬂﬂl@\?ﬁﬂQﬁﬂﬂﬁﬂuﬁﬁﬂﬁ\?

A X oA

1 @ aa Yo a 3
NN Lm%?Jﬁ5ﬂﬂﬂ'ﬁgﬂlﬂ1$‘1/'INﬂﬁUﬂLWN"UUIHﬂﬂ’NﬂQll‘ﬂ"lﬂﬁ'ULﬂW1$ﬂ']ieylﬂﬁuu1ﬁ']mm$lﬂﬁ1§1ﬂﬂu

o ' (dd

= ' = ' S o o o aa té = dyd ! =2 =
INYIBYNUAYIDYI NV UITIAYNWTADA Famsanuriidruvessesandsiuaniinnuanuinnin 7

=3

Hadwas WSuatesdaild limusodmszrddoyadinan’ld ludszmalng In1s@ny1vee Bundidpun

° ' ' VAN Yo A 3
uagaue (2017) ‘Vl']ﬂ1§ﬁﬂH1l!‘U‘ULLUQﬁUH"]§@Qﬂ1ﬂ WUIN ﬂqll‘ﬁllﬂT]Jﬂ']i"y'ﬂﬁuu1ﬂ']ﬂllﬁ3lﬂa1§']ﬂﬂu

1 ~ =

1Y 9 a A o A o ' a A A < ' A
ﬁ’mﬂ’umﬂ%TWTﬂllﬂumﬂmaﬁW UATAFULHIDNDNLTVLACAINITUIADADDNIUD VU LINNANNDYINY
=)

o

an 4 3 1 { Yo a %’
uﬂﬁ1ﬂﬂl‘1/'l'lﬁﬁ Anszeza 3182 6 lAOUNHAINITINY IJJ’EJI,IEEJ'Ul‘ﬁEJ°1JﬂlJﬂﬁil‘ﬁhlﬂﬁﬂﬂ']ﬁ"llﬂﬁuu'm']ﬂlmg

9

marsnlufissed1adod ua binuanuuanaisegniivedAyneadavesainnuanyeeieslSud,
1% 1% A o 4 @ a 4 [ o
FZAUMITOANZUD90 1822 UTHUA LazABlinT 1UaUNS o FamsAnudana s anfiduietean
YSHUAUINNIHT oA 4 Haawas Tasuaazmsanliniseenuuumsanyl mMsiane Isalsiud
hauazaANUTNTUYRIas Tuas siaveanad saudszeznarlums lasu I Ta lawiinnuanaiadu T
3 Y Ay Y T o = 2 1 Ay v A ~q Y Aaa A 9 =

ordunaldwan lduanarenu snmsanuingui lasunla lawinmes i 1iwannatiniadionas
@ U d' Yo a ?.’ ~ 1 a = = U o ]

nungu lasumsyaimharenazinaisnifuiissediuder msanelusuinaalrsivuanqualedg

A 2 v A 2 A A A A A o = X
IWUUU ﬂﬁgﬂ@ﬂﬂ‘].lllﬂ’]ﬁﬂi']%waﬂ']\Tﬂa‘;lf'J’JV]fn!WﬂJlﬁﬂJ INDYUYIUNAVDINITANBIU

2136



9 1
o A

M3szguINMITzAuNALaZIINA IIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FuNAY 2562

Y
6. UdLAHBUUL
A a A A o o 4 A a 4 I
o191 10 Ta lavlnmesi UralumsiaemiuyaauazivoyHIwaa (cell membrane) Huna

Y a v b Ya = = a a o ¥ & = A o 2
linamsaeveusaa PNUUDTUNMITANEIDINANNIAFIINGD M A UNamM AN INTAIIUTY

7. 19NE1501904

Haffajee AD, Socransky SS. 1994. Microbial etiological agents of destructive periodontal diseases.
Periodontology 2000.5(1):78-111.

Pihlstrom BL, Michalowicz BS, Johnson NW. 2005. Periodontal diseases. Lancet.366(9499):1809-20.

Venkatesh A, Ramamurthy DJ. 2012. Local drug delivery systems in the treatment of periodontitis—An
Overview. International Journal of Pharmacy and Pharmaceutical Sciences.4(1):30-7.

Ishikawa I, Baehni P. 2004. Nonsurgical periodontal therapy--where do we stand now? Periodontology
2000.36:9-13.

Sandros J, Papapanou P, Dahlén G. 1993.Porphyromonasgingivalis invades oral epithelial cells in vitro.
Journal of periodontal research.28(3):219-26.

Pack PD, Haber J. 1983. The incidence of clinical infection after periodontal surgery. Journal of
periodontology.54:441-43.

Dobson J, Wilson M. 1992. Sensitization of oral bacteria in biofilms to killing by light from a low-power
laser.Archives of Oral Biology. 37:883-887.

Komerik N, Nakanishi H, MacRobert AJ, Henderson B, Speight P, Wilson M. 2003. In vivo killing of
Porphyromonasgingivalis by toluidine blue-mediated photosensitization in an animal model.
Antimicrob Agents Chemother.47:932-40.

Christodoulides N, Nikolidakis D, Chondros P, Becker J, Schwarz F, Rossler R, Sculean A. 2008.
Photodynamic therapy as an adjunct to non-surgical periodontal treatment: a randomized, controlled
clinical trial. Journal of periodontology.79(9):1638-44.

Pourabbas R, Kashefimehr A, Rahmanpour N, Babaloo Z, Kishen A, Tenenbaum HC, Azarpazhooh A. 2014.
Effects of photodynamic therapy on clinical and gingival crevicular fluid inflammatory biomarkers in
chronic periodontitis: a split-mouth randomized clinical trial. Journal of periodontology. 85(9):
1222-9.

Kolbe MF, Ribeiro FV, Luchesi VH, Casarin RC, Sallum EA, Nociti FH Jr, Ambrosano GM, Cirano FR,
Pimentel SP, Casati MZ. 2014. Photodynamic therapy during supportive periodontal care: clinical,
microbiologic, immunoinflammatory, and patient-centered performance in a split-mouth randomized
clinical trial. Journal of periodontology.85(8):e277-86.

Moreira AL, Novaes AB Jr, Grisi MF, Taba M Jr, Souza SL, Palioto DB, de Oliveira PG, Casati MZ,
CasarinRC, Messora MR. 2015. Antimicrobial photodynamic therapy as an adjunct to non-surgical
treatment of aggressive periodontitis: a split-mouth randomized controlled trial. Journal of

periodontology. 86(3):376-86.

2137



9 H 1
M3szguINMITzAuNALaZIINA IIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FuNAY 2562

Bundidpun P, Srisuwantha R, Laosrisin N. 2017. Clinical effects of photodynamic therapy as an adjunct to full-
mouth ultrasonic scaling and root planning in treatment of chronic periodontitis. Laser therapy.

27.1:33-39.

2138



9 1
o A

M3szguINMITEANNALAZIING InIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FunAY 2562

MINAUUATBINTAA NNUANAIIANNEINT NN THMIAaTN
DEVELOPMENT OF MEASUREMENT TOOL

FOR LEG LENGTH DISCREPANCY IN CLINIC

WenTvd aueNIa

v R

inAnefSaanin Inendasvgen wiInendaniiaa

E-mail: phuchich1969@gmail.com

v d

WA.ANH. UHNNT mnmﬁ U
a a d a d a (Y] a
HIAIBINEYINAFATIAAT AUSINYIFAIANT NHH1INY1A8NTINQ
E-mail: nopporn.jon@mahidol.ac.th
HA.A5.NN.I3UNS NgAB IR
) w ) w a
’J‘i’lﬂ"lﬁﬂﬂ‘lf%;fﬂ"l NHMINYAgNTINQ
AZMEMWINTA VHINSaeNtiag

E-mail: warin.kri@mahidol.edu

UNAALD

Y 1 x v
RERRIITEY ﬁﬂﬂi%ﬁZ‘NﬂLﬁﬂW@lu%ﬂ%’t‘)\‘lﬁﬂ’Mﬂ’ﬂl}Lmﬂ@]Nﬂ’N11Eﬂ’JﬁlﬂﬁlliJWﬂﬂuVlNﬂﬁuﬂlmg

a

1
@

fnpnlszansnmueuns ol 35398 Tagwau ATl 0 IAANULANAIIANNEIVIN A UNIAATN

3 o Y 9 o v Y1 Aaw o Ay g 1o ' v
Huginsaiduuuy uaznasesldginsal Taenaaeunudsmisesiuiu 2 510 (Mlilengudodie) uda

g

YA A

A td a aa o
Usziiugdnsaldunuuslsuuulsgidiuanuiawelavesdldniidemauladdsduionnuazainves
AANIBSFU 2.0 (QUEST 2.0) MNAFEIY 3 AU u,az'ﬁnJiz?m%mwmmqﬂﬂmfﬁ'mmﬂﬂﬂﬁﬂymm

1 @ 1

A g Y1 Aa 9 = [ Y] o Y o
nguaedridudiheniinnuerivi 2 190 liminu (LLD) $1uau 15 510 Taegiimsnaaey 4 au

a

o9 A 4 9 Ay 1 4 v Yo VA
uisiludnaaevitidszaumsel 2 aunazdnagoun lidUszaumsal 2 au filennieldsumsguiiie

9 o v 9 o

ax o aa an Y 1 ax o Y v ad v < ax o Y A A o A
W15 iade3sian19aatin 3 33 1dun 357adremeindzTadleuden uazdsiadiuaiesiiean
F ] ) '
wanniulmi (NT) Tnzvinatoyaii Idiemainningedovednaaon (Reliability) ldn1nmsfuda
r'd . . H Y
MduseanTanduwus (Intraclass Correlation Coefficient) 11aZANMNBINTIVOAAT DD IAN TAWTRUIUY
'
11y (Validity)llﬁ}mﬂﬂﬁﬁWu’Jmﬂ1?{3Jﬂ'i$ﬁ‘l/l‘ﬁﬁ“ﬁﬁuwu‘ﬁﬂlﬂﬂtﬁﬂgﬁu@earson correlation coefficient) 210
1 o ] o 1 o 1 a 1% a <3 Y =
NguAI0619111509514IU 5 518 HamsAnEINDIMsUsziiuszauaNuATUY TNy IINeIToI
A [ A A o oA Y o é‘ [ U @ =< 1A =1 1 = 1w
Menuns ol dan lanaudulninun szauanuiiane v Tasswegh “iane 1v” Aundeminy 4.00
I 1 T 4 ] an o
AZUUU (SD = 0.44)11NALUULIAN 5 AZUUY AIANUUNFODOTTNINANATOY (Intertester reliability) 530
@29 BK (0.885) 110N31 NT (0.850) g TP (0.486) mwawy s ntenenmelugnagon (Intratester
r'd
reliability) ndulszansanduwus (Intraclass Correlation Coefﬁcientﬂﬂm'ﬁ BK (0.966) ¥1ANI1NT

'
(0.957) waz TP (0.756) ANE1AY ﬂYc‘fll‘]J53Tc’f“l/l‘ﬁﬁﬁﬁuwuﬁmﬂﬂLﬁﬂgﬁu(Pearson correlation coefficient)

2139


mailto:phuchich1969@gmail.com
mailto:nopporn.jon@mahidol.ac.th
mailto:warin.kri@mahidol.edu

9 H i
M3szguINMITEANNALAZIING InIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FunAY 2562

1 9
ooy BK 1A uM1nu 0.960 d115un3 a0 NT uaz0.572 dmsumsindae TP wamsanuiiagl
1871 NT ianwindene nazanumiudr luszavug wag Indifesiu BK
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MmidAr: I5naaiin Tsannwennv lusiinu msesdieda maTulatdeduiennuazain

ABSTRACT

The objective of this research was to develop clinical tool for measuring leg length discrepancy (LLD)
and evaluated for the efficiency of it. The research methodology was developed the measurement tool for LLD.
And try out the equipment by testing with 2 patients (not the samples) and evaluating the prototype with the user
satisfaction assessment on Quebec User Evaluation of Satisfaction with assistive Technology (QUEST 2.0) by
experts (n = 3). The efficiency of this prototype was studied in leg length discrepancy (LLD) patients (n = 15) by
4 testers which composed of testers with experience in measurement (n = 2) and testers without experience in
measurement (n = 2). Three methods (TP, BK and NT) were applied to patients by random. The reliability and
validity of measurement were calculate Intraclass Correlation Coefficient and Pearson correlation coefficient ,
respectively on 5 pilot samples. The results presented that satisfaction of experts was “SATISFACTION” (mean
+ SD, 4.00 = 0.44 from 5 .00). The intertester reliability, the methods were measured by BK (0.885), NT (0.850)
and TP (0.486), respectively. Intratester reliability (ICC) was BK (0.966), NT (0.957) and TP (0.756),
respectively, Pearson correlation coefficient when compared with BK, NT was 0.960 and TP was 0.572.

Therefore, NT has a high level of reliability and validity and similar to BK.
KEYWORDS: Clinical methods, Leg length discrepancy, Measurement tool, Assistive Technology
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EFFECTS OF THIAMINE SUPPLEMENTATION ON ENDURANCE
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a0a (p>0.05) WetlfFeuiieuszni1eangu P-30 uaz TG-30, TG-10 1ag TG-30 52AUNTALAAAANDUI

@ A g 1A 1 @ aa A v
1azdAIINGINGI 7, 8,9 uaz 10 nu/wy. lidanuuanarsnulunada (p>0.05) szezinaiinldwda
panmasnelumsildoanimadusesiilanduganzdndionSouifioussninangu TG-10 uay

TG-30, P-10 1@z TG-10, P-30 1@z TG-30 WU MTaNuuana1enulun1eada (p>0.05)
msda: Tnetiv/Ineriiu leTasaaelssemsaswesnmaame/nnunu

ABSTRACT

The objective of this study was to examine the effect of Thiamine loading on the endurance performance
during exercise of volunteers. Measurements were performed on 22 male subjects who regularly exercised.
Subjects were given a glass of water mixed with thiamine powder 2 hour before the measurement. Then, 11
participants were given 10 mg of Thiamine (TG-10) and the remaining 11 were given 30 mg (TG-30). Subjects
began the exercise test at a running speed of 7km/hour. The speed was increased 1 km/hour every 3 minutes, and
the test continued until the speed reached 10 km/hour. Heart rate was registered using portable heart rate monitor
during the test. The recovery times of heart rate were measured (time that is taken to return to resting heart rate
after running at speed of 10km). Blood samples were taken from fingertips of volunteers both before the test and
before the speed increase (during the 1-minute interval), and the lactate concentration was measured by lactate
analyzer. The test was repeated after 1 week as a group of placebos (P-10 and P-30). The t-test and repeated
measure ANOVA were used for statistical analysis. The result showed that the resting heart rate was decreased
in both supplemented groups compared with placebos (p < 0.05). A significant reduction in heart rate at the speed
of 8 km/hour was found in TG-10 and TG-30 (p <0.05), however there was no statistical significance in heart
rate at 7,9,10 km/hour (p>0.05). There was no statistical significance in heart rate at the speed of 7,8,9,10 km/hour
in P-10 and TG-10, P-30 and TG-30 (p>0.05). When the lactate concentrations were analyzed, there was no
statistical significance in lactate level at the speed of 7,8,10 km/hour, but a significant reduction at the speed of 9
km/hour was found in TG-10 and P-10 (p < 0.05). There was no statistical significance in lactate level at the
speed of 7,8,9,10 km/hour in P-30 and TG-30, TG-10 and TG-30 (p>0.05). There was no statistical significance

in recovery time in all groups (TG-10 and TG-30, P-10 and TG-10, P-30 and TG-30) (p>0.05).

Keywords: Thiamine/Thiamine Hydrochloride/supplement/exercise/endurance

1. YN (Introduction)

1.1 HaNMIUazMaMa

ANTTDNINAIUAIIUNY (Endurance) HA1SInAAINAD ANwamisalumsdiumiuaeay
iiood 19 0iNA (Berdejo-del-fresno, D, Laupheimer , MLW., 2014)@u5500 M@ 1uanunuauiiniald
1 Usganinmgegalumisldoondinu (VO2Max) uag szaunsauaninluion (blood lactate level)

ﬂ’.niJl,"lTiJ"lT‘Ll"ll?J\?ﬂﬁﬂLmﬂaﬂiuLﬁ@ﬂﬁ\iﬁlﬂﬂﬁ\iﬂ’ﬂuﬂuﬁlﬂ anaerobic (anaerobic threshold) G?N blood lactate
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)
level @13159191mU VO2max 1@ (Farrell PA, Wilmore JH, Coyle EF, et al:1979) #41HA1ANUTUT VD4
Vo3 o 1 A & ' o @ o
blood lactate Tutdonadenelnfuditsanuiunsavessremeniisz Toxilumsldiaanunulu
o w o =2 v A
m3eenmaine tazdsumsiniuveainnm
. . o Y A & 4 o A A Y @ ak [
thiamine 1ar¥i11 11 N1TU cofactor ¥09 10U lasivaredrnNerTosn LN VO AFUVEINGINU
v 2 - “
o lyualina1iis 111184 pyruvate dehydrogenase 1113 TnAs AT © alpha-ketoglutarate dehydrogenase LAz
v v Y
cytosolic transketolase F4tne1doarumMueaFuveIns 1u'laiasa uazmsauveseu lufivaiiiag
Y . . Y A o A . Y o
AAAID1IN1I2V1A thiamine W NVBUOU Tyl pyruvate dehydrogenase fi® decarboxylation Tinuy pyruvate
o = I 4 ' ' A o a
119 pyruvate 11/aouiiu acetyl-CoAlie191g Kreb cycle a1 1w@erduniifvesioule alpha-
I 1
ketoglutarate dehydrogenase Ao decarboxylation 1% alpha- ketoglutarate T¥nare1iu succinyl-CoA @13 U
Pl Ay A A Yo L. v
tou a3l transketolase 3¢ TN U pentose phosphate pathway 119319M8 1A% thiamine N3zVIUMITAI
9 x ) 4
W31y Kreb’s cycle azinamnvuiiorh lnaandsanuae 11 (Fattal-Valevski, A, 2011) dianaiia g
. Y g o o : N y y Jo o
WAINHINAVY Nazansaeenmasmeldnudeanumin ldunvuuazuiuiy uenaniidiansni
M3NANTALANANAIY 914 IT8V09 Sung-Keun ChoillazAfie (Choi S.K., Back S.H., Choi S.W., 2013) finyn
MENUMIANANUNUUBIT1MENS ouA U1 thiamine 1a3 wiver Tanalinnuiiosdanasndsesntidene
Winsnaasslasliiuinserudanenuddilat uaz1thiamine 10 un./ATanfu/Au eudunquinla
placebo Hafl® AL blood lactate 118 52 AU ammonia 1UUIAN15 T4 30 YPIN1TBONAIAINIVAADIDEINT]
WodAy a3191 N13185uthiamine IHWaY¥I8carbohydrate metabolism ¥38a9 lactate, ammonia 1AZAAAIN
oA 18 1nmsAnyund¥IaUmMani Vo4 thiamine TugunuFy Usemurniaiomg wusy@ thiamine
A v '
wAugaganaesulszmutlszanm 2 92 Tue nazazasegludenldiszuna 6 52 Tus (Institute of medicine,
1998)

@ @

= ao & ya v A = o o . . < a o
MsAnuITeUgITeliaNvaulavimuaenfeIn UM TulsEn Iy thiamine W uundaduan

1]
=

(E3UBINNT INTTL thiamine N 1A5U1ND1MT U EANDADMTNUAUTTOMNAIUANUNY 8NAIDEIUFU
f1douile 100 n5H 921 thiamine 91521181 0.34 HaanTy (Institute of medicine, 1998)4991NUTTBVD

SuzukittazAMe (Suzuki, M, Ttokawa, Y, 1996) @0414 thiamine 100 un./S U393 8aan1uileed111inRN

v A

¥
ldedsihioddny Taoagiudraussonmaruanumuilai®inie VO2max , blood lactate level (Allen, WK,

A [

Seals, DR, Hurley, BF, Ehsani, AA, and Hagberg, JM., 1985)Pﬁﬁﬁlmﬂﬂ’3 blood lactate level gﬂuﬁ’gﬁ I¥nan

gY

v 9 Y 1
Tunsirauldeaseall Uon 1NN heart rate LAY recovery time N39520217019 heart rate U9
prenadinsnaugons1nAnateantiainie 61999910 ITeNNU I YNAADIN 85D Thiamine 1A

Y o = A A o Ay 1 Yo L. .
msmum%mmmmamsmmwgmaam"lu“lmu Thiamine (Onodera K., Saito T., Itoh M. ,1991) YU1a

.. A o v a3 a o J a o w A o . L.
mmthlammemmzuﬂumﬂmﬂuwamﬂmcﬂmmmmimmmﬁm A9 1-1.5 UN./AU (Institute of Medicine,
1998) TuvazNNauITeNn 14 thiamine 100 ¥n./Tuudrrrsananuilsearlnindm'ld ane (Suzuki, M,
Ttokawa, Y, 1996) uada 115911398014 thiamine 1o8n31 1000aans 1o S8 UaUTTONNAIUANIUNY

ao A gna L. o S .. . <

auAveiigIveldaen1d thiamine Tugtuuuiuiszniu Faoglugilues thiamine hydrochloride Tagldeuiia

U

V1A 10 mg Wwialeadnssulsemululsnanuanaadu 2 vuiafe 10 mg 1ag 30 mg
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(Y] Jd =
1.2 Jngilszaanveamsanin
A = L ' Y A~ o A q9
INOANYINAVDY thiamine ADANTTDNINNINIEATUANIUNUUDINOUNY placebo taziiio1¥
thiamine TuvwIANA19AY
1.3 auNAFIUMIIVY
. . a o 2 v v A
1.3.1 Thiamine ¥HASVY52N 1Y a1saivanssanIunameaiIuanunula lagnane
A31308ATZAY lactate 111809 AaABATINTAUVDHI 1Y 5811I19MIPONMAINY LIaLaA recovery time 14D
I o y
MeunuMIsulsemuiudal (placebo)
1.3.2 Thiamine ¥HATUU5zMUYUIA 30 HAANTH AT DANANTTONINNIAMGAIUANUNY
18 Taswafoau150aATa lactate Tuidon andns1MSdUT011 19 521I19MT0RAMIGINY azan

recovery time HBIABUNUMITTVYTENIY thiamine YUIA 10 HadnTY

U

2. 52118135398 (Research Methodology)
nuiteil ldrumsfusessesssumsdselunyud uninedowiiivals Tnsansiavil REH-
62089

G @

2.1 nguéea1silFlumside 1dun erenainsmeme 01g18-25 7 indnumlSyanes vangas
a v oA a a 4 o aw a J
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UM W Inedontinan S daidosse s1uau 22 au Swaueradas Iannmsmuia Taeliinual
o Y A
Aadn Ao
3w 3y Y= o w ' v 1o 7
1. wawe Tng Wlninfiwlszinnlanldnesnmdimendiaios siuaedila
2. 91¢ 18-25 1 UBMI 935134 18-22 kg/m*m

@

1 I~ = o
3. gqunwsemendanse lifiTsnlszdian
1o a Y d a A 1 A d‘ ]
4. hisvlszmuraasasiiasue s vseen luga3meunF 1L
5. Tiianauanaa Tiaugs laguyws
3 YA Y Av Y o Yo 9 A o aw ~
6. Wudidsmanuidedareanuaingla lasunsudeyanernuauide nazlinsasum
TueneaILaAINNUTUIDUITITINAUITE
2.2 dandsnanmn
@ Y Yo . . ' o A a a o a a o Vo
G058 : 715 145U thiamine YU1AA199U Av 10 Waansy uag 30 Haansy, n15 145y
thiamine (10 Haan3u¥e 30 HaanTy) uaz 11 1#51 thiamine (placebo)
5070 : IEAUNTAUANANTENINI0ONAEINY BATINTIdUVe i1 laTEnI19e0nEd
A A o Y] o o A =2 o Y ) o
me nanlFlumsnasuuilasanmsduuesialangads 10km/mr audesasMaduvonialavaziin
2.3 ASLUIUMSAUHUNIHIVY (Research Procedure)
1. fadeneraainsnimindneSyaes nangasinemanstiudia avnininemans
MINWATFUAIN UIMedeiiinang
Y o [ dy 9 o va 9 a o
2. Teormadiasniastesamaiioday $nilszindeyagquain wganssumssullszniu
9

a o w o w a9 o A A v
81117 NHANTIUNITDDNNIAINTY Iﬁﬂﬂigin@]'.l UsgIaunene1ns ‘]Jﬁg'lﬁﬂ']iﬂll’cj:ﬁ']q‘ﬂuﬂi ("Uﬂy‘a
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] 2 v Y
sndudinertoanunuiIsell exarains s wauiteilee liidean1991e naz lanmmeuumuauaz 400
UIN)
o A o A v 7 A g 2
3. Aadenoranaasnnasiauen Tunadu 22 519
1 @ Yo 3 dy [ J ax o a a o = a a
4. nguotaanns lasudureinglsyasd 33nsduiiunsite s1eazidoavediniiy
sz Tomines 1850 wadhafes uaglieoraaiasasuuguesudnsmwanide
' o < ' Yas 1 VY as o ' 2 VoA
5. msoraaiaseenidu 2 ngu TagldI5quuennguaieIsnissunain uiseoniungui
501521 Thiamine Hydrochloride 10mg 11 A (TG-10) uazmjnﬁ%uﬂazmu Thiamine Hydrochloride
30mg (TG-30) 11 AuTagera1asing 13 1aueseglungula (Thiamine Hydrochloride 19 1un15338 wain
Tagresfudiudinauasinednledl iumssusesnndninnuaagnssumsenisuazovesszmalng
(299 98, 1A 190/28))
dy Y @ g‘; 1 Y A d' o @ '
6. sualieraidingne 2 ngulvvanidesmseoniainenounisnaaslszuia 24
< ) ' 9 < A A A A o ' v < ]
¥ 119 HOUNALDE19N 0 8% THA HANIABINITANY NuWviTouPanNedoa 08191198 3 ¥ TuINOY
Y '
MInAand NNUUMHUAnanianeveseaa@iasuaazay Iagliudazauuaiunainialy
H ' vog .. . .
7. UA thiamine #aua3luwi 1Y a1u1 91w Thiamine Hydrochloride 10mg t48¢ Thiamine
. , Y
Hydrochloride 30mg 1¥o1enasinsay 2 42 Tusneumsnaasslasmulinuamelunsufien
8. 1Wuﬂﬂij:llﬁb],$]} Thiamine Hydrochloride 10mg 11 AU t18¢ Thiamine Hydrochloride 30mg
11 AU
o A 12 ' @ o ] ' ' A A 9
9. ®1AANATIIVUGII PRECOR ju M9 15uszavanuguiugud Tasnousuieay 14
A 3 A L 2Ny oy A o o o o v
1hnnuizideanu@ensndaitetiiiFied 19 1eiiio InA1 Blood lactate VMEWN LAZIADATINTIAUYD
v nveseaainsuaaz Al
2 2 o < & o g A o <
10. 3UANIIFI86MI 157 7ke/hr 1111927 3 WA wazh 111 11MTUIIRBAIIONT 1T
I = o = S o = I = ) =1 g
km/hr (F11981 3 WA AT WN 119 1ATUIWRIBSAT T 9km/hr (FU381 3 WA wazWn 1 WA MY
A o < I3 = A
29AOR89A5 13 10km/hr 1181 3 WA LagHgATs
11. 5211711929921M37A8n5 1M 31d U012 19A 281304 Heart rate monitor
) A s A L3 oy v A < 4 g )
12. 1thanuazideamnuiaenvintaietinFievesde vazmua s lumsIe (huserng
Wgann 1 i) 1aeai Idinveaasuu Strip test 1lad Blood lactate 1o 191A394 Blood lactate analysis
o A o 5 Y ¢ @ v o o o
13. N8990 A8 U5 10 kmv/hr g 1o ranainswanwn Taedaiasasimsduvearinle
s sduveiiilavessraainsanasminusanmaduveninlavazwnaeuusn uinnain e
§ o ™ o A Y ) v g " oA
Tumsnlasusnsimaduvesid1andsda 10 km/mr audeasIMsdUve i lavazwn Wuniigdun
o g o = a v o @ Bld' 901 1 dl [
14. 1§daniaoniinsnaasuniioway uanauiin1snaass 2 ¥ Tualianiilain 'l
Ea v
HefNthiamine NId0INgN MviuAnquiae'la Thiamine hydrochloride 10mg (TG-10) wag 1 daiaou1a
Bo‘ 1 I 1 o o oA
vwdarilungu P-10 91w 11 Au wazivuanguine'la Thiamine Hydrochloride 30mg (TG-30) ag 1
o 1 H 1 I 1 o
dlaniaen1dthalar idungu p-30 S1uau 11 au
a Jd Y aa
2.4 MRS HVOYANNEDA

) & & a ¢ Y aa a a1 4 o 2
5l|ﬂHaWHiWHW?qﬂjlﬂ'inWT@&iﬂfﬁﬂﬁL%ﬂWiimuW A9 AURAYLUASATTIULVYUVUNINTIIU

@

{ 4 a a ¢
{ivenaaevdeanauiosduisesmsuanuawnuindlag1d Komogorov-Sminov Test (KS-test) A1z HY 0
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yan maasunilasszay Blood lactate, Heart rate 1az 528217810 19nasooniainelunmsildons
msdnvesialandugnizlnd nfSouMosewI1anguTG-101azNgUTG-30a0AN 1970 t-test LAY
Repeated measure ANOVA WieweuserieSudseniunas 1850Y52 MU Thiamine Hydrochloride

(TG-10, P-10 112 TG-30, P-30) ad@n 19A0 paired t-test 112 Repeated measure ANOVA

3. W (Results)
M 1 msanyufSeufiounaszya19nguiSulsen1u Thiamine Hydrochloride 10 MG 1agngui

5U1/52M1U Thiamine Hydrochloride 30 MG

TG-10 TG-30 p-value(a)
(n=11) (n=11)
Heart rate (bmp)
Resting 66.09+11.59 67.91+7.37 0.665
7km/hr 106.27+9.95 114.18+15.17 0.164
8 km/hr 115.45+6.90 123.45+8.45 0.025
9 km/hr 123.00+9.51 129.27+10.36 0.155
10km/hr 131.55+12.18 136.82+8.18 0.247
p-value(b) <0.001 <0.001
Lactic acid (mmol/L)
Baseline 3.40+2.33 3.26+1.90 0.874
7 km/hr 3.93+2.54 3.33+0.94 0.472
8 km/hr 3.93+2.41 4.45+2.43 0.615
9 km/hr 3.45%+0.72 5.33+£3.30 0.093
10 km/hr 4.72+3.59 4.36+1.41 0.763
p-value(b) 0.520 0.066
Recovery time (second) 52.27+14.23 61.55+7.76 0.072

a 4
3Lﬂ§1$1/isﬁlﬂllqﬁiﬂﬂ Independent t-test(a), Repeated measure ANOVA (b)
919915199 1 naaansifieuneusnsimsduveariala nsauandnuazszeznainlsndiosn
o w o Y o v o o a ' 1o Ao ..
maanelumsiilvdasimsiduvedrialandaugaidtzlnaseninangunivuilsgniu Thiamine
Hydrochloride 10 MG 1t nguA5u1/5¢N1u Thiamine Hydrochloride 30 MG W11 8a51n151duv091iala
o o A d ' 1 = ' o
YUTWIUAZOATINIGTING 7, 9 1A 10 DU/BY. TEUINNGN TG-10 1oz TG-30 hifianuuanaianulunig
aa A o @ o A 1 oAo ° 1 oA
a0a (p>0.05) vauznoasimaduvenidlalusasinsauia 8 nu/au. nguiulseniu TG-10 mnangui
o 1 AW o w Aaa o ~ o v o
Fudszmu TG-30 edelided AN adanszay 0.05 (p=0.025) nssuisusas iy laniy

o A g ] o o ] o A g , v o w
f’]@lj’]ﬂ”ﬁ'Nﬁ'JW‘]J'ﬂﬂ@il TG-10 uag TG-30 ﬁﬂﬁiWﬂ"ﬁLg{uﬂJﬂ\‘lW'ﬂﬂgﬂ%uﬁ1116ﬁiWﬂ"li')\‘iﬁ'Jﬂﬂ"NﬁUﬂﬁ"lﬂfQ

1]
aad

o o a A o A g '
NNADANTLAD 0.05 (p<0.001) FLAUNTALANAANDUILAZOATINGINUTI 7, 8, 9 1AL 10 NU/BN. TEHIN
NgN TG-10 naz TG-30 lufianuuanaranuluniada (p>0.05) ienfieuieumslasunilasszaunsa

a o A g 1 1 = @ A a [ = 1% A
HAAAAAINBATINTIUTINU NGU TG-10 ag TG-30 Bszaunsauananh lunldeunlamindasinisi
3 aa ' ~ Aq ¥ o o o o q Yo v o o
1521TuMeadd (p>0.05) nQu TG-10 Vzeznanldnateanmaimelumsnilvonsimamuvenialanauy
' Ay ' A AL A A ) P Aw a =
gn1nzin@leenii (52.27+14.23 Ju1f) ilosununguNI Ul enu TG- 30 (61.55+7.76 7u17) Tay

" w &2 g Y
p-value (NN 0.072 Fu11n4 0.05
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= = = ' Y
M3197 3 MsAnyUTewNeuNasTn119Mssulseniu

Thiamine Hydrochloride 10 MG nusuilseniu Thiamine Hydrochloride 30 MG Ausulseniu
1519 ﬁ 5 TG-10 Placebo pvalne) A5 17; 3 TG-30 Placebo pvalnea)
(n=11) (n=11) =11 (n=11)

Heart rate (bmp) Heart rate (hmp)
Resting 66.09+11.59 76.36+12.20 0.003 Resting 67914737 80.45:097 0005
Tkm/hr 106.279.95 112.00+5.66 0.125 The/hr 114.18+15.17 117.64+9.36 0595
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p-value(b) <0.001 <0.001 pvalue(b) <0.001 <0001
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p-value(b) 0.520 0.087 prvalue(b) 0.066 0.144
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3!,?15131/?6191}634”@11@&1 Independent t-test(a), Repeated measure ANOVA (b)
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ABSTRACT

The purposes of this study were to Study satisfaction level in marketing mix factors, Brand loyalty,
Factor loading of brand loyalty for housing and condominium businesses and The structural Equation Model
between 7Ps and business brand loyalty Housing estates and condominiums.

Populations in this study were customers who live at Bangkok Metropolitan Region and provincial By
Multi-stage totaling 1,800 samples. Used 5 and 10 rating-scale questionnaire which the reliability was 0.933 The
statistics used were structure equation model analysis .

The findings indicated that the overall level of customer satisfaction of aspects (7Ps) marketing were at
the highest level in descending order, such as products and services, physical environment, price and promotion.
As for the loyalty of the brand in 3 aspects, such as accepting, telling and suggesting with an average level of
passivity.

The model of structural Equation between 7Ps and the brand loyalty of the housing estates and
condominiums is consistent with the empirical data. The model has X2 =31.44,df=23, P —value=0.1124, Xz/df
=1.367, RMSEA = 0.014, GFI = 1.000 {targ AGFI = 0.990. So that The marketing mix of 7Ps influences the
brand loyalty of housing estates and condominiums. With the influence weight equal to 0.92. Marketing mix can
explain 85.0% of customer loyalty changes. The marketing mix in all 7 aspects affects the marketing mix
components with statistical significance at the level of 0.05. With influence weight between 0.91-0.98. All 3
aspects of brand loyalty have a significant effect on brand loyalty at the 0.05 level. With an influence weight of

0.96 on all 3 sides.

Keywords : Housing , Marketing Mixes (7Ps), Brand Loyalty, Structural Equation Model

ANNdIAyvaIlny

wsngne lantl 2562 Tianerzaoaaoiiod Tasmwz lunagaamnssumskaauaznsadiesn
11naw liniueuueaaInsWMIAT (SCB Economic Intelligence Outlook 3/2019.) Yagiiussugna Ineuay
Uszmaoue TuTantinanmadn Tanedluviasegndany TagoamsmuTamuasygnanszaoaiag
4y & = a o o ¥ d' v o dy
vinduds Tuaswsnvesi) 2562 iwsgne Insveeailudasiesas 2.6 (lasuai 2 veredadmganson
% o o 1 < 1 1 1 a 1 %
az 2.3) F@UngMaNAe N13zA0AI06195IA1398IMIAI08N (AR IMIAILaNTUR B9 UA.- NA. HAA)
$ooaz 1.9) §30011UIAAT5HAZDINITYATL IAS UHANTZNUDINMTBLADAIVBUATHFND A3 IHAIUDT) 2562
4 9
UTAATINAZDINTYA UNUIBMADUIIFI HANININANINATHFNIAZUTIFDVRIRLS Inanayn Ineuay
 ada v . L2 a4 . o v
annanuu uiezrzasdiad madnaull 2562 azmaevieniszana 196,000 - 201,000 #E WA Y
= o A 2 g d 2 ¢ ~ ' Y Aa
az 1.9 Davenea I Iz 0.6 91101 2561 (Inaaiag MIRUMIAINY. (2562) NGUNANTANNTINID
4 Y Y
Tumsgedalisuaudosas mauisiulugsneiiselinnuiunswniu nagniniensnaiagien 39 gn
hnldieanuegsoavesgsng
' < s A o o Y A 0. g a
dmlszaumamsnaia 7ps Wunagninumsaaaninnmsaaiainnlanennud 13 3ve4g3ne

% Y a o < A ' v o ' ' a
VDAY %Qﬂigﬂﬂﬂﬂ’f]ﬂ 1) HAANUNUAZUINIT 2) 51A1 3) FDINNNITIAVIHUIY 4) MITUFATUNITAAA

2160



9 H i
M3szguINMITEANNALAZIING InIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FuNAY 2562

o s 2
s)uﬂﬂaw%wummslumﬂﬂi 6) Funadounamenn uag7) n3zuIUNS (Kotler, P. 1997.)mmﬁqwa%

1 1 < I o a v A o o
@]@ﬁ'?uﬂi%ﬁiJ’VlNﬂﬁ@]ﬁ1ﬂ$\iLﬂuﬂaf}"ﬂﬁ”ﬂllﬂﬁu?ﬂﬂﬁfﬂuﬁ3ﬂ%‘fﬁu%ﬂﬁiilla$@1ﬂ1ﬁ"lgﬂ1’]Wﬂﬂ1ﬁﬂ UDNIN

@ o ) 12 a

anwiane lauda anusnadeasidusidelinnudinydimiugsnuguiu mssensy Msvende Loy

° Y A ' A a A Y A o A Y v a Y 9 a X 2
MITLUSUN EUGQQﬂﬂWIINﬁﬁﬂﬂqqnﬂ\jﬂum@\jﬁjﬂﬂ !Mﬂ@jﬂﬂWNﬂ’ﬂuﬂﬂﬂuaghl')QWQslf‘lﬂuﬁjﬁuﬂ“Lﬁ’Jfﬂgllfnjclf@qﬂ

]
A o @

1 A I @ Y T W o A a

a 11500 (Kotler, 2003) i usingmidiva lumswaunny lduFounemsuisiunuugsduvesgsn
[ o 1 @ s 1 1 =Y ]

ANuANAYBIgNMIANUEIAYADNITIANMINAagNENIMsAaIA a3 1wyanazgua ldaui $ioaannw

U

' Y
ﬂﬂﬂuﬁluﬁﬁﬂﬁuﬁﬂW%Wﬂﬂﬁll"llQSULW]?HLLN mmnﬂﬂmm3muﬁ’mzmmﬁju"lﬁ'aﬂﬁ'mz@’fammmﬁawa%

¥ o

1A a L7 4 < v v = a '
@]ﬂﬁ'u%ﬂm%ﬂﬁﬂ?iﬂ]ﬂiﬂﬁ‘ﬂ“ﬂﬂﬁlu!.1]‘LlE]‘Llﬂ1J!.!5ﬂL’Wﬁ1%ﬂ’Nllﬁﬂ‘Wﬂﬁl%SUENQﬂﬁHﬂJﬂ’JUJﬁﬂJWH‘ﬁL"N‘U’JﬂGIE]

yquw X

AWANA (Bourdeau, 2005) Mya3uanuitanalaludiulszaunanmsaaia7ps vosgni ligedudon
v 9
HoniwaseaNuiNAAeAIIdURIveIgINITIUTAAITIAZD AT YR NND 1A 1 getiy
A b4 Yo = q Y v o JAa P ' o o A
nnAnaININIMLe §I98931ianuaul aAnuduiusiFe1nsaad 9serdng 7Ps AUANUANAAD
a % d' 7 % 4 g % % a =) T
asrduAveIgInIl IS AasTUaze IR ine e lenaden Tuaa iniindade uazdnina 521
=< 1 o a Y ) [ 9 9 [
anuiawe lalulualszaunamsaaia 7ps tazanuananeasaum dmiuiudeyadounauain

Y 1 -4 it < = 1
gnimaegynamutuazitlunuamamsaniiae 1
Y d av
Jngiszaannside
1. iiefnszaudIulszaunIMIanIaveIgnauiaassuaz eI yANine fo
4 ¥ ' o A o o
2. wvefnmiminvesdulszaunumsaaavesgnAnuIads suazeIMsYAine re
A = 3 o o A ¢ Y Y o A o o
3. MBANYINMENUBIANNANAABIUTUAYBIGNANINUIAATTHAZDIATYANIND Y
4 v o JIda 1 @ [ - a @
4. ivefnpInuduiuTIB Inssai 95219 7Ps AuANNANAREAT 1dUR B gNAITUTASS

1aZ0IAIYANNNDIAY

nsauMMIAAlHNUIDY

dulszaumemsaaa

1) HaAfAAUAZUI M3 (Product & Service) . -
AnuANAUATIEUM

2) 5191 (Price)
3) BBININITIATIHUIY (Place) -

4) MIAUATUNIAAIA (Promotion)

D Mseeusy
2) M3VLNAD

. . , 3)  m3uuzi
5) YAnanIoNINAU1UBIANT (People)

6) FUAZOUNIINEAN (Physical Environment)

4 &' k) dy a o g’/ gd = [ =1 1
1. vaUIUAMMIHBT Vo UlAA UIHEINIIve lunTaliae mMsAnp1szauauiane lyludiu

9
Usgaunumsaaiany 7 9%}11! m@igﬂ%?ﬁﬁﬂi]ﬁﬁuﬁ]ﬂ’dﬁﬁ LLﬁZﬂ’JHJﬂﬂﬂ@l@ﬂi1ﬁuﬁ}1ﬂ}1u%ﬂﬁiil!ﬁ$ﬂ1ﬂ13"]2@

2161



9 H i
M3szguINMITEANNALAZIING InIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FuNAY 2562

ya v o a 9

Ed
2. vouramuurastoya uvastoyansiseludiuil gaseiimsidendumugnaigsneiiu

U

A

Y Y
vaass naluvangunnuazUSuamanaz ludiugininlasnsquaied1auuuialsiuaouion o
HUVFOUDINTIUIU 1,800 518
Yy o A o A= ) = f H
3. veuwamuawlsnany aulsnaneilseneualreanuiane ladiuilseauniensaaians
7 e l&uAdiul) maasaainazuing 2) 31A1 3) FBINWMTIATINUIG 4) MIduaiumInain 5) Yana
W3am1inulUeIANT 6) AAUWIAGBUNINNENIN HAZT) NTLUIUMST Haz ANUANA AT IFUMITNUIATTS

1aZ0IAIYANNNDIAY

U

sz TemiiveamsIon

9
ﬁﬂﬁ}ﬂﬁUUﬁ’iuﬂﬂﬁ]%Elﬁ"JUﬂﬁzﬁiJﬂNﬂﬁ@]ﬁW‘lﬂi 7 @%}TL! L!.ﬁgﬂ’J1Nﬂﬂﬂ1u@]§1’du@gﬁﬁ}1u%ﬂﬁiﬁ

.3

Y o @

1AZPINTYAVDIGNAIFINVIIUIATTTHAZDINsYANNDIAY nazii linswszAuanTnadIulsaunia

- Y Aa o a A Y Y o A o v Y o s
N1TAAIANT 7 AU 1/]11Glf’)ﬂ'ﬂilﬂﬂﬂEluﬁ31Z‘T‘L!ﬂT]_I"I‘Llﬁ]ﬂf‘ﬁiLLE’IS‘J?ﬂﬂ15‘];9]1/]Wﬂﬂ?ﬁﬂllﬁ?uWhl“]J'J"NLLWHﬂﬁEﬂ]ﬁ

ol

SautiumsIvY

a 3’, d" ya
JUnuumsITenTIugd

aa v ao

5 TIUNUULAUITIVGIVB9UT W18 (Quantitative Research) 1agl

De
o—9
Re

9
o [

E4

TUADUMIANHUMNIITIAIL]

dszrinsuazngudlesn

UszmnsTumsdnu Aie gnmnerdvegluihudadssuaz/mseermsyaiinerds Tuwangaunn

v
uazilSumma tazdiuginn quatedaeITmsdquuuuvatetuaoy szneudis 1) quaed1etania
a Aa I A Ay o A ' X A Y A

Mugiina NuANWuiewazliuIaassuaz/MIeomsyan L luiui dszneuals mamile
maagiueeniieunile nana maagiuesn naaziuan uazniald s1uau 1 Saniaae 1 1A 390 6
Tanda uaz ngumniazlSuama 590 6 NUAIBETT AIBMIFUBENIE 2) guAledlInsamsiuiadss
1BZ13001MTEANHNOIRENIINIAAZ 2 TATINT Lag njannuazSumma 6 Tnsan1s 591 18 Tasams

N o . voo o P 2 o Y 2
AN JUAIE190819418 3) FUNGUAIBEIN T1UIU 100 A20819a0 TnTIM s usuaunedy 1,800
A79619

4
uviasveya

Y o @

Vo9 aw J - Y v a2 9
gmawamvaminﬂiumuﬁ ﬁﬁ) mmwmma“lumuﬁmaﬁ“lummﬂgamwuazﬂﬁummmmzmu

a

Y o

3933 TuaIuMATINIY 18 1A5IMI MeuUaUaIWTINIY 1 R1jY
d‘ A a v
!ﬂi@@u@iuﬂ1i?ﬁ]ﬂ
A A dq o < 9 9 a o 4
Lﬂi@ﬂM@ﬂiﬂfiuﬂﬁtﬂﬂi’)ﬂi’)iﬂl@y‘ﬁ Useneudrouvuaeunuuuulseaiiun 5 seauluises
= 1 g‘/ Y a 1 @ d' = a k)
ﬂ’ﬂll‘W\iWﬂcli]Gluﬁ’JUﬂizﬁiJVINﬂiiﬁﬁiﬂﬂﬁ 791U uuulsziun 10 i%ﬂﬂcluliﬂ\i mmmMummum

ThusadssuazeImsganineIds 3 A1 $1uau 1 9gasu 75 Yo nazanvaznalszns $1uou 8 4o

2162



9 H i
M3szguINMITEANNALAZIING InIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FuNAY 2562

P3A3INAOUAMNINIATO IO
1 k4 '
1. 732980 UAUNOINUILBMIVBILUADUDIW (Content Validity) TasldiFemgsiuin
5 au 1A 10C 1N 0.5 NnAe
2. minagouauFeNy laannuaeiunNn 0.933 #91nna1 0.70
M3iusIVsINYOYR
2o & A gmonvo < ) v oA v A o o
M33Ivenseil a9 lavhmanusiusindeyadiemsvennuiuiienin Insamauaz Nvineds
a1 luwanganmiazlSuama tazdgiinialaoduiiumsaloaueainau
a d Y
MyAASIZHiveNa
1. 1¥M33unANND (Frequency) M3IMIA1308AZ (Percentage) TUMILAINUSIMIULALHN
A¥ovazeiuoanbarnvlszmnnimansveinguaieg
2. l¥miAunae (Mean) ANDe9UUNIATFIU (Standard Deviation) TunsofuleszaunLiie
9 1
wolaluduilszaunamsaaians 7 auanudnaluasidumihusadssuazeimsganiinelsdo 3

a L4 @

Y] d A a o
3. 1¥nsnsizvianudusiusiFalnsaa$ e (Structure Equation Model : SEM ) 31A51¢H
a a d‘

anuduiutiFiavgrseoninai diulsvaunuamsaaaiidennudnaneniidum

4. m3lFadadeyununagouaunAgIunadounszauiodinn 0.05

a W
WNan133v8Y
o s v " A = 3 Y |
1) anvaznalszmnnsmansveangualeganlglunsany dumaees Sosas 48.44 11 uma
a 9 v () a3 v U A ' Y a g
naadosaz 51.56 daulnailiony 41501 Aadlusesay 54.11 e lnglaoumwausauasnuualInalu
= a g 1 ] o = A a d
$ovaz 70.00 Tyas 1 Aatludosay 34.28 daulugrumsaAnpiszan eylfyan - Syges Aailuiesaz
1 = = o a g = 1 o = 1 =
57.44 dulnalionTwminau Aailudesas 25.80 is1elddudunae 17,340.18 vmaedou taziisiola
A321301IAY 29,426.00 U NABIADY
v v
2) szauanuiiane laludulszaunamsaaians 7 vesgnmithusadssuazemsyaniinedo
I8un1) naadasinazuIms 2) 111 3) FoINUMIIAT UG 4) MIduaiumIaana 5) yanarsominauly
13 9 v
94NT 6) AUNIARDUNNIBAN 1AL7) NFzUIMMT Taemwsamvealaring 7 auliamasminy 4.29 oglu
19 A 1 A = a a [ a I 2
seuInniige daudszauiiinundogaigane muraadusiiaruims sesasuiludii dunadounis
MEMW 5171 LAz MIFUAITUMTAIA AUAIAY LTAIAIAITIN 1
2) sguANusnAreaTduMlaRaeegly szAuAuANAmen wiouNvzasulag (Passives)
)
(1-6 nueda lugeusy (Detractors ) 9 — 10 NUD AUVAYY (Promoters) NIAIUMTEBNSY MTVBN
AoLALNMIUULINAIIINY 7.56 7.53 1ag 7.51 (310 10) MUAIAUAINITINN 2
=< J o v da 9 Y o Y a v JdAa 2
3) HAINMIANEINUIN TAaA AU UTIF II9a5 19 doandesnuvoyala)szany Ua y’ =
31.44,df. = 23,P— value= 0.1124,(*/df=1.367 ,RMSEA = 0.014, GFI= 1.000 tag AGFI= 0.990
a511a
3.1) @milszauniaminaia (Maket mi) H3nFnanon1uinaA(Brand ro) ¥eIgnailuas
d' L 4 ?)I v A a 1 Y aa 1
fuanihudaassiazeInsyanineIds aetiindninamiiny 0.92 (adanageu t=48.12) dauilszan

a { o Yy Yy & vo &
‘VlNfﬂi@]a1ﬂﬁ’]ll’]§ﬂf)'ﬁ°ﬂ’]ﬂﬂ’]ﬁlﬂaﬂullﬂﬁﬁﬂlﬂﬁﬂ'ﬂﬂﬂﬂaﬂl@ﬂgﬂﬂ’]llﬂ 3980 85.0 l%ﬂu!,ﬂuﬁllﬂ1illﬂﬂ\1ﬁ

2163



9 H i
M3szguINMITEANNALAZIING InIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FuNAY 2562

Brand_ro = 0.92(Maket_mi) + error, R” = 0.85

o H v Y 1 a o & S .

3.2 Jadeavdszauniamsnainne 7 a1y Jaun naadusitazuims (Product) 5101 (Price)
FOINWMMFIATINUIG (Place) MIFUATUMIAA (Promotio) YANaH3 owinau1ueeAns (People) AaIAdoN
NNNYAIN (Physical) 1182 NTZUIUMS (Process) AIHAADA LTz AUNNNMIAIABI WA YN NADAN

y = 9O‘ v =) =) = % =S 1 Al Y
5201 0.05 Tagausna 7 H1hmindninalndifesdty TAun1AD 0.92 0.980.96 0.96 0.91 0.96 LAz 0.96
Y
Aud1ay aulsng 7 Tanudwnlssuduaiulszauniamnain Sosas 84.0 96.0 93.0 93.0 83.0 93.0 LAy
oo o 4 4

92.0 MUAIAY AINN319N 3 az 31N 2

9
3.3 Maveanuindnensduaine 3 a1u 18un Msseusu(Accep) MIVBNAB(WOM) 1AL

a

o 1 i [ i a Y 1 Y o % an § 13 (2 g;
M3t (exhort) AINARDANNANAADATIAUA DI NN NI AN NADANTZAY 0.05 Tasaulsne 33

%} v a A ' v ?.’, v 1 ' v (J g’/ 1 [ 1 o 1 a kY
WHUNDNTWAINUNG 3 Ay ANy 0.96 aulsng3 HanuduulsswnuauaNuANANeATIAUA

$ovaz 92.0 93.0 LAz 92.0 MUEIAUAINTIN 3 LAzl 2

a1 1 : anwiawelylud sz auneinsaaiaves M 2 : anwsnadea AU T AasS
Mudaass uazemsyanineferaIgnm LAz YANNOIREVBIRNA
My X S.D. M X S.D.
1) waasausiuazusmg 436 33 Mooy 7.56 1.77
2) 51 432 42 MIVINAD 7.53 1.83
3) FOINWNTIATIHUY 4.23 34 m3uuzi 7.51 1.90
4) MIAVFTUMIAA 426 35 59 7.53 1.83
5) yanavsominnuluesdns 424 33
6) AuAdoumemenn 434 34
7) NTZUIUMST 4.25 31
33U 4.29 28

4 '”
Accep *0.0\
am

.0z
i e

hdg D/
thstc al

-07 Chi-Square=31.44, df=23, P-value=0.11243, RMSEA=0.014

ﬂﬁz Tueadindszauniamsnaia (Maket ml)mmwammmmﬂ(Brand ro)mmanmm

\
l \\
-0.0%
G 01 J14

sslsmummuﬁﬂaﬁuazmmwwﬁ’ﬂmﬁﬂ

2164



9 H i
M3szguINMITEANNALAZIING InIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FuNAY 2562

P v Y o s o a £ s
M1TNN 3 ﬂ']uTl/iuﬂ'ﬂ\?ﬂl]ﬁ%ﬂf]‘ll LLaszﬂi$ﬁ°ﬂ‘:ﬁﬂ$uuumﬂﬂizﬂa‘u

vimiinesiszney
fuls Funlsans SE t ﬁmmsgmﬁmﬁn R’
Funlsans
Produc 0.84 0.016 51.17 0.92 0.84
Price 0.89 0.016 56.33 0.98 0.96
Place 0.89 0.016 55.66 0.96 0.93
Promotio 0.90 0.016 55.60 0.96 0.93
People 0.82 0.016 50.15 0.91 0.83
Physical 0.90 0.016 55.64 0.96 0.93
Process 0.89 0.016 55.23 0.96 0.92
Accep 0.97 = = 0.96 0.92
WOM 0.99 0.0091 108.93 0.96 0.93
exhort 0.98 0.010 95.49 0.96 0.92

Chi-Square = 31.44, df =23, p=0.11243, RMSEA =0.014, GFI =1.000, AGFI=0.990

a Y
anUsamanaz Yotauonue
= ' o 4 v Y 1 oa o ¢ -
HavInMsanyImuNTatedulszaunensaaians 741w 1dun naadasivazuims 1
FIN1INTTAT MU MsdaaiumIaaia Yyanarsewiinauluesdns dunadounanoenn uay
1 1 1 :I/ g =) go} v a A YA [ 9 o =
N3Z1IUMI dawanedIulszaunmsaaians 7 Jade Tasiiiminanswalndineany deandesnungsl
\ 1 v a a = a ¢
damszaun1an1saainve Kotler (Kotler, P. 1997.) naziminoniwainlavinnisdasizw
v o A y & Y o 1 A = : Y _ v v
ANUFNNUTIF IATIasetdeandesnuaRasnNuiane laTuduszaumamsaaians 7 a1 Tagau
WlAundegeigaldun saadueinazuing uAdoNN1INEAIN 1AL 191 FOANADINUNIANYIVDY
19 9 o a Y=R A v Aaa a 1 v Aa dsl’ 9 = 1 Y
wigyle drena (2559) 7 ladnpiFes dadeniionsnasemsaadnladoru@ernawinnan s e

a

9 Axy o a ' v Y v
ﬂﬂijﬂﬂﬂll@ quﬁlumaumﬂmﬁmﬂgqmwumumuazﬂmmma NWUIN ﬂ"l]"l]‘c’]ﬂ1uﬁﬂ1WLL'Jﬂﬂi’JiJ

Y ~ 9 A1 A Aa a 1 v A t&l Y k) [ =
1A539M15909M15 IA594mMs N 1HDTTMAAT NS UTENTNanemsanau1ade111 deanapInUNTANEIVDY
= a A YR A S 1 v A A :j‘ Y [

Ja D3z Tanw (2558) 1 laAnseladendinanensdaduludongotiudadss Tuwangunnumuns
' o A 1 v a A ) o a Y o
sazFuama woanlasendwwanemsaadulaudengeruiaassluvangunnuazdSuama laun Jads

Yy A v v Y v v o Yy o = o Aa o
ATUAULIANDY ‘]j"l]"l]‘c’lﬂ1uﬂmﬂ1w LLﬂZﬂﬂ‘ﬂﬂﬂWUﬂ'ﬂMﬂﬁ@ﬂﬂﬂ FAOAAADINUNITANHIVDI DUNT ATTUY LAY

D

a A a o a = A 1 A 1 Y a dy 9 Y
INYTA TTYAIUA (2558) ANHIUITDY ﬁ’Ju‘l]'i$Z‘TllﬂTN]ﬂW]‘V]llNﬂGl@@‘]JiIﬂﬂiuﬂWi“ﬁ@U1uTﬂiﬂﬂ1§U1u

@ 4

v o ' ' o a =
IAATINTAITIAVINIALFee 11l Nﬁﬂ1§ﬁﬂ‘kﬂ‘lﬁl‘ﬂ’ﬂ ﬂTf.i’JNNﬁﬂil?mﬂ1uﬂ181uiﬂiiﬂ1iL1’iiﬂ$ﬁ'llL1Ju

Y 1Y a { 9 YR Y oy d o &
suibouizouiesiinanodus Inalumsderiu veagl1da drlszaumemsaaians 7 auduiledend

£
o v

o W 1 a @ { o o [ o
anudngaegnathuiaassuaze1msyanwnede nagns lumsuistussiuiludeslianudiagne 7

o

mu liarsdatladelaladeniia

Y
v @

Sana 3 aauals 1dun ag
Y

@

v Y
Mateauanusnadeanadudiudaassuazeinsyaniine1ds da%

£

o ° ' ' 1w ' a 9 9 3 v a A { Y A
YDUTU NMITUUSUT HATNITUDNAD ﬁﬂwa@]ﬂﬂﬂaﬁﬂﬁﬁ']ﬁuﬂ'] ﬂ?ﬂHiWUﬂﬂﬂﬁwaﬁﬁﬁﬂﬁ 3 G]’Jllﬂi %Q?Jullﬂﬂ
Y

Y

o o A a v R - - ! Y1 a o A I
ﬂ'ﬁ'c]ﬂﬂrﬂllﬂﬂa@]@@]3']ﬁuﬂ']ﬁ'lll'ﬁﬂaﬂllﬂﬂ']ﬂ@'c]%jﬂ‘ﬂ\? 3 ﬁ %\1@’]"1]%71@’]31@3’]‘1]3 NATUDAINTITUNTNEY

2165



9 H i
M3szguINMITEANNALAZIING InIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FuNAY 2562

' ' v
waeslianudAyiuanusnadeasdussunuetsnnuiundiduresesdns midnuiliaeandoay
=2 9 Y= A v Aa 1 @ v w A 9
NIANEIVDY INAUN Ulﬁﬁ]ﬂuﬂiW gL (2553) qﬂﬁﬂ‘]&ﬂliﬁ]ﬁ ﬁﬁ]ﬁ]ﬂﬂﬂNﬁ@]ﬂi%ﬂUﬂ’ﬂN%\ﬁﬂﬂﬂﬂﬂl@\igﬂﬂﬂu

o w

IYa Y a @ ¢ A A a o J a 4 I o 1%
My lgauA ez UM InsaniinaeunvesuTEnueaus au s wesia Sinawriry) Tuvadavia
Unusil wamsAnyinua gnmluaadsriadyusiil anwessndnaniinens 1daudmazusms

o ¢ A { A o S a ¢ da o o ' o
TnsAwmndounveusEnteaud ou TS wosia sna@nirn) Tassiuegluszauuin uazasandos
o aa aov o 1 @ [ a o a a <3
AUMIANEIUDY AFNIUA BAfSALNA (2560) WU ANNANAYDIgNMIADHAAS MLz LT MIDWMESITin

A oA a2 o W ¥ 4 < a Yy = = 4 = Y
Uszian FTTx v09u54n #i To#l Sraumzw) luwanuigudusmsgnm ilof arwngsugisiil ynam
! " = Y v Yq & ' o

agluszaumniga sndudunnuailede ogluszauun

a 9 @

AnudiuEIF Inseadesgnang 7ps fuanusinadeadudvesgsnnudadssuazensya

a 1 g =3 '

fiines daudlszaumensamaidninadeanusnaneadudediied vy Sandnlddmlsze
mansamans 7 §udaradenrminadensidudgsiatusaassuazermisiinerds msazii i ms
gousy Mz wazmsvendeluGesthusadssuazamsgaiiine ds desnenagnslumsudms
samslianuianelalu 7ps “lﬁ'qa&'ﬁu mMIAnEIT aeAndauMIAANIVDA Yga Ansmenss (2556) 18
Anmiesnnuduiusvesnunmuims Tesemsdadulevesdus Inauazanusnddenisuinsves

v

gaamnssurannindlulszma’lne wanisAnymuan mssuinaunmuinsianuduiug ludeamg
ReInANNANAAeMIVIMs lugaarnssunannindlullszmalnogann deandosnumsanbives
ufad nayans (2557) 1aAnuEesnnuduiuiszninguamuimssuanuianely uazaw
4
WinAnAvesgnd1 USHN il & uealaans $10a wamsANEIMLI ANwTiane lavesgniiaedudiuaz
a v o Jdo v W a o 2 o w @
VIMsiANUFNRUTAUANUITNANAYEINA eI fid uoa Teads 31na doandeenumsAnIves
a a =2 A =~ v A Y a a A ? o
25N 53300191 (2558) AnwuFesnnuianelanazanudndvesdldus msaoiuimshdulua
= J v A Y Yo a a v 9 =2 Y
njumwumuAstazlSuama wunanuAnavesgnat lasuaninasntitedruanuiianelevesgnm
APANRDINUMIANEIVDY UAUGT1 AT LA BinFYA1 9T (2558) AnwiFesanuitanelanazanu
fnAvesgniiniinensidusivesguduinisaeusuniaInsdnilugaaimnssuduisesooud lu
av ' a o o o a

NFUNNUIIUAS HAaMsIvonu anuiawels lugudusmsaeusumaInsdnisunins i aunsms
Y o ~ o o o - a o A A J =2 P2 =< =
sazauwiinau Ianuduinusiuaiudndseusinduisesosud 1eaglIdanuianeled

@ @ a

anuduiusiazianiwadeinedeiivdinymeada fuanuinaneadum
v
UDLAHOUUS
o av d” a J a @ a 9 o
1. maviwansdveil Tl 1F lumsnuumwdinagns lumsusmissamsginethusadssuageins
do o
FANWNO Y
2. g3nathusaassuazeIMsgaNneIdenIs IianudAynuanuinadeasdud ez duasy
9y 2
Tigaau
= v o Ida 1 [
3. AsUMsANEIANUFNNUTIFI 1598379 (Structure Equation Model : SEM) 5¥1319 7Ps iU

ANUANARDATIAUMTUNATNUA WS INTNUIE/MS o szinntiuy

2166



9 H i
M3szguINMITEANNALAZIING InIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FuNAY 2562

Y a
9NA1ID N
Y o Ao I o v o A F4 ya 9 2
INAUN llﬁ"lﬂuﬂi? YTLU. (2553). f/?]i]é’l‘l’lllﬁlﬁﬁ@i&’ﬂllﬂ?71!7)\75ﬂf7ﬂ¢76119\7§‘7ﬂﬂ7?uﬂ757‘ﬂﬁuﬂ7llﬁ3ﬂ5ﬂ75
o o A A A o s a o ’a o @ v o
77’)5ﬂ'W7’)!ﬂad@‘lJWUﬂJU§'EW HoA MUY ﬂu?ﬂi (HOIIT IINA (WHIYU) ?m‘UWWWTJW

a a

= a o @ a a [ o
Unusrid. Ieinus UM EININIaIgN. YH1INGIAYT AN,
1% 9 o v Aaa a 1 v Aa dal’ 9 = 1 Y Y a A
wigylo Havd. 2559. “tfatenlonsnanenmsdaadulaseiinu@ersninnan s Muumuedys Inani
o = a a J A v oA
AgeongluasounsirlumangamnumuasiazlSuama  InendinusUSyaruniuda
a 4 v A a @ 4
WAFEMAATHATMIVYY VHIINGAUTITUMNAAT.
E%) o a v o a a v A 1 a o o a a s
AigMuA eAdBIAUNA LB gAA qNBLAD. (2560). ANWANAVEIgNAMBNANS MIIIAZ YT MIDUND5ITIR
Ao A A o o A A s a Y A ~
Usznn FTTx vesusen i lod snawmvy) luaaiuiiguausmsgnai i lod
o A A a Jd A a o a 0o w A 1% a [ v o L4
AVIGIIWYT B INGUNUT UIMIFININM T da dninnmMIvams. unmeaeIaeanyal.
[ v o o a 13 v Aa a o
Uga AMImeess. (2556). Anwdminsvesnanmusmstfasemsaaau lsveddus Inauaganuing
domsysmsvesgaamnssunanning lurlszmaTne. Inenfinususmsgsnoumiiadie,

@

WM 1vNEEITINT .
a S o aa = v A A
UMNRTT IR UAY aiF A1 I9ATII. (2558). Anwitane laaganusnavesgndiniineas
a J a o o o a 4 1%
Aumvesguauimsaeuiun Insdmi lugamunssudu¥esnoud lunjunnumiuas.
s oA
Nsasuypemansi, 1 22(1), 231-251.
a a = =3 v A 99 Y Aa = ) oy @
1N FIININOYI. (2558). MsAnkInIwRINe lanasnuanavedy 15y msaaiusmsui
a a v oA a 4 o A
ly wangumwumuasuagSuama. USMIIFININ UG AMLIAIBIRMdaTIHAs MY
WIS TTUERS.
o o a £ o o & ' A o v o A
usan aYaNs. (2557). ANWANHUFIEHINGUNINYTMTAUAINTINNE louazn 1uINTNANAYed
K% a o A Q’I o o = 9 Y a a a Y] a
gnMusEM Al & uea laads $10n. MsAnpIANANDATE VIMIFININHTadA.
a @ v o t4
UNMINABIRBANYaL.
= a o A J v A A dy Y o
Jan Dz lan. 2558, “dadsnaawanemsanaulagenderiudadss luvanyanwuiuasuazilSuama.”
InniinuslSyauviuds maisemnaasuaymsva® uninndosssumans.
' Y
ouNI AT uazdsinesa syyrnua. 2558, “diszaumsaaianinanedus Inalumsaeriu
@ Jou v A 1 a a a Y A
Tasamsthudadssnsadssnsaniadodnl »nsasusmsgane umInendeiaalna 717 1

’

RYUN 2 Wy — AU 2558,
SCB Economic Intelligence Outlook 3/2019. (2562). i#t5ugna Tne 2019.[pau latl]. Tui 5 woadneu 2562,
910 https://www.scbeic.com/th/detail/product/6115

4 a

Twasdyad M3RumIaanu. (2562). mifuiiewsugnviasluil 2562-2563 veasguralvi [eoulai].
’311!17% 5 wq'ﬂ%mﬂu 2562, 11 https://www.posttoday.com/finance-stock/columnist/600179
Bourdeau, Leigh Brian. (2005). 4 New Examination of Service Loyalty : Identification of the
Antecedents and Outcomes of Additional Loyalty Framework. Dissertation, Ph.D. (Business
Administration). Florida: Florida University. Photocopied. Boulding, William A.; et. al. (1993,

November). A Dynamic Process Model of Service

2167



9 1
o A

M3szguINMITEANNALAZIING InIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FuNAY 2562

Kotler, Philip. (1997). Marketing Management : Analysis, Planning, Implement, and Control. 9th ed., Prentice-
Hall, Inc.

Kotler, Philip. (2003). Marketing Management. 10th ed. Upper saddle river, NJ:Prenticehall 2561 .

2168



9 1
o A

M3szguINMITEANNALAZIING InIMeaeAT NN ATIN 14 5zan) 2562 TuT 19 FunAy 2562

trdsnaswanemswannuituger imveunuasnsludaniamisesaou
FACTORS AFFECTING ARABICA COFFEE PRODUCTION OF FARMERS

IN MAE HONG SON PROVINCE

WAl Aum
NANTAAINUAZ WA QAT NN TN MITNNUIATHNIINIINIANITO T
919158 A3.27 23394310
Mdvuasegmans v Inendeglunesssns s
01136 323383 Squatad
mInuypeiinamans anInendogluiesssans
A58mMans115d AsLaNna 39S
mdvuasugmans rInendeglunesssns sy

E-mail: Chalermpon.Jat@stou.ac.th; jatuporn.stou@gmail.com

UNAALD
L 2. . 4

Ao A s a s v A ' a v & A
M3398ATA NIl szaanranie A 1zadenaananonIsnannuiugors1inives
o o v Aq v = A v v A a
inyasng ludandautdesaeu Uszyinsnlalunmsanul Ae invasnsdilgnniuiugezsiiini Unms
° Vo VoA o A 9 Y ax v
mzalgn 2560/61 MuuAVIIANGUAIBENNTZAUAINAMIANABUTBEAY 5 AI8ITNITVEIN 15 Bl 1@
Y
1 @ [ o k) 1 @ [ a 1 [ 1 I
YUIAYDINGUAIDH 11U 342 518 1INUUTIGUA06 1R T Msgued e TaslFuunaeuninily
A A < 9 a 7Y Y aa a A a Y 1 =
inseeiio lumanusiusmdoya tazdnsiznidoyadroadATIns U La adATeYLIY 1Aun Alnde
v 1 A 9 as o 1 v Ao
fovaz arubeuuuiasgiu uazmsnanoenyam aieasnsaaglainds mamsanymunidedend]

o & a

dnswanemswaanwhiugezsdmueunsains ludandawigosaou laun Sr1udunseuinlglums
a Yo = A o a o A a A

naanuil s 1dsunisineuswhernumswaaniul mslgnmukaunaiunumsigniissiadu
a 1 a 1A { a I 9 o

Ysuailen1Flunmswaaniud uvagnistuvauSunuildlumswaanuvhiluvesautes d1msy

dorguanuziFaulouts nasguaznitsnuiinedvesatsaudsunazaiuayunisdgnniluyy

ya A A a o = S o a ¥

Hauna Iy M3 I awreiiensnaaniul nsvalasamsineuswnernumsnaaniul waznisly

4 <
maTuTagonaunuusaau Qudu

o o w Jd v a @ a
mddey: WanFunsnan mnanoonyga nuilgors1Dm

ABSTRACT

The main purpose of this research is to analyze factors affecting the production of Arabica coffee of

farmers in Mae Hong Son province. The population is the farmers that grow Arabica coffee in crop year 2017/18.
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Taro and Yamane’s procedure based on a five percent error is designed to determine the sample size with 342
coffee growers are observed. The simple random sampling is performed using the questionnaire technique. The
descriptive and inferential statistics are utilized to analyze the data through mean, percentage, standard deviation
(S.D.), and multiple regression via backward elimination. The result showed that factors affecting Arabica coffee
production of farmers in Mae Hong Son province are labor used to produce coffee, receiving training in coffee
production, using integrated farming system for producing coffee with other crops, fertilizer used in coffee
production, and having own sources of funds. For policy recommendations, the government and related
stakeholders should promote and support an integrated farming system for coffee cultivation, credits for coffee

production, training programs on coffee production, technology for labor replacement, and so on.
KEYWORDS: Production Function, Multiple Regression, Arabica Coffee
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ABSTRACT

This study has the objectives for studies to find the method and the process in using Geoinformatic
System to analyze the areas suitable for growing arabica coffee in Lampang province. Moreover, this study can
be produce map of suitable area for coffee plantation and to serve as a guideline in the study area to another area.
It is useful in further studies of government agencies involved. In the analysis of suitable area for coffee
plantation, it found that the suitable area for coffee is mostly in the northern and central part of the province. The
area of medium level suitable for growing coffee is 2,552.77 square kilometers (39.70 percent), next is the area
of high potential level suitable for growing coffee is 2,184.20 square kilometers (33.97 percent), the area is not
suitable for coffee growing is 1167.59 square kilometers. (18.15 percent) and the area suitable for coffee growing

area of 526.05 square kilometers (8.18 percent) respectively.

Key words: Suitable area, Coffee plantation, Geoinformatic
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EFFECT OF CO-TORREFACTION ON THE PROPERTIES OF SPENT
COFFEE GROUNDS AND SUGARCANE BAGASSE TO UPGRADE

SOLID FUEL QUALITIES
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UNAALD

msnesuladuiiunslfuanmiwiadieanudoumeldannzeimaion ﬁqmwgm:mn
200°C f4 300°C fanusunssma andsen Idhmsannansenuveamanesuladus sz
manuiiazyudes fisasiaiuTasimiinmiidy 75:25 50:50 uaz 25:75 awddy n1oldgangi
neSurladui 200 250 uaz 300°C szeza1 60 WIH WuMIANERANARILNSNES uladuZeaas 25
74 50 IANlszANSmmmeTuaduiiqe Tastian nandaFandsau dafimsusulgandanu waz ATy

JAIINTENINANALATNEINY 1A DTBEAL 56 — 89, 64 — 219 kW 'h 1Az 1 - 21 audidy
o o W a o [ 9 = o o )
MaAy: noIuATUIIN, AANVTBUYY, AviimdSulganasn, manw, muses
ABSTRACT

Torrefaction is the biomass adjustment process using heat under anaerobic conditions at temperatures

between 200 and 300°C at atmospheric pressure. This research studied the effect of co-torrefaction on spent
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coffee grounds and sugarcane bagasse at the weight ratio of 75:25, 50:50 and 25:75, respectively, under the
temperature of 200, 250 and 300°C for 60 minutes. Results showed spent coffee grounds had been subjected from
25% up to 50%, providing high torrefaction efficiency in terms of energy yields, upgrading energy index (UEI)

and energy-mass co-benefit index (EMCI) equal to 56% — 89%, 64 —219 kW 'h" and 1 - 21, respectively.
Keywords: Co-torrefaction, HHV, UEI, Spent coffee grounds, Sugarcane bagasse
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ABSTRACT

The research entitled Development of Automatic Incubator for Fighting cock, for investigating the
guidelines for increasing the incubator efficiency for fighting cock, possessed two objectives: 1) to design and

build an automatic incubator for fighting cock, and 2) to study the efficiency of the automatic incubator for
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fighting cock. The following things were taken into consideration: Using the Arduino Mega 2560 board as a
signal processing from DHT22 sensor to measure temperature and humidity, and a cartridge heater150 Watt for
increasing the temperature and displaying it on the LCD. The results revealed that the automatic incubator for
fighting cock could control the temperature inside the incubator to a minimum of 37. 60 °C and a maximum of
37.80 °C from the set value of 37.70 °C. The humidity control in the incubator had the lowest relative humidity
0f 54.90% and a maximum of 56.40% from the set value of 55.00%. This indicated that the development of an

automatic incubator for fighting cock could be used effectively to increase the amount of hatching.

KEYWORDS: Incubator, Fighting cock, Automatic Incubator of Fighting cock.
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ABSTRACT

This research was studied organic waste management in Lamsamkeaw Municipality, Khu Khot Sub-
district, Lum Lukka District, Pathum Thani Province. This research was participatory waste management and
selected the 50 volunteers to join the research and “Hom Bin” testing. This research found that “Hom Bin” can
be solve the organic waste food waste problem. Volunteers 73.9% were told “Hom Bin” was suitable for organic
waste decreasing. Moreover, volunteers 69.6% told “Hom Bin” was easily to used and they satisfied about “Hom
Bin” utilization 70%. Therefore, this research was showed “Hom Bin” was suitable for solve the organic waste

or food waste problem, moreover that can be reduce contamination and the occurrence of diseases in landfill.

Keywords: Organic waste management, Participatory waste management, “Hom Bin”
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ABSTRACT

The main purpose of this research is to study the performance and exhaust-gas emissions of a diesel-
engine generator at constant speed 2,600 rpm with different loads. When using producer gas that was generated
from wood- pellet biomass by using a downdraft gasifier in dual-fuel mode, results of the engine test indicated
that the use of diesel combining with 80% producer gas in dual-fuel mode can be used as alternative fuel, because
the diesel saving was increased to 24%. Engine performance was high but engine emissions was higher than the
pure diesel mode. However, using 80% of producer gas in dual-fuel mode has given a higher engine performance

and the exhaust-gas emissions was lower than using 100% producer gas.

Keywords: Diesel engine, Producer gas, Diesel, Performance, Exhaust-gas emissions
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ABSTRACT

The main objective of this research is to study the use of diesel mixed with 10% biodiesel from palm
ethyl ester and 5% ethanol (B10ES). For a diesel- engine generator comparing with the same engine that using
diesel fuel at speed 2,600 rpm with different loads in a period of 500 hours. Results shown that engine
performance of using BI10ES and diesel fuel was similarly while BIOES has increased a carbon dioxide not over
6% . However, using BIOES leads to the increasing of complete combustion and decreasing the black- smoke

release up to 26%. Therefore, BIOES can be used as a replacement fuel for the diesel in the future.

Keywords: Diesel engine, BI0ES, Diesel, Performance, Exhaust-gas emissions
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ABSTRACT

Nowadays hydroxymethylfurfural (HMF) is a platform chemical that can be produced from biomass.

HMF can be used in many applications such as biofuel, monomer, and industrial bio feed stock. In this work
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HMF was synthesized from glucose by using batch reactor to mix glucose with methyl isobutyl ketone.
Aluminium oxide and ion exchange resin were used as a catalyst in this reaction. The optimum conditions for
synthesis HMF were studied such as ratio of methylpyrrolidone, content of methyl isobutyl ketone, and amount
of catalyst loading that affected the synthesis of HMF from glucose. The optimum condition was achieved by
using temperature at 120°C and time 360 min. In order to apply the optimum condition, the ratio between
methylpyrrolidine and water must be 4: 1, the ratio between methyl isobutyl ketone and glucose need to be 7:3,
and the catalyst loading was found to be 0.3g. The conversion of glucose, yield of 5-HMF, and selectivity of

5-HMF were 84.79%, 64.86% and 76.49, respectively.

Keywords: Glucose, Hydroxymethylfurfural, Ion exchange resin, Aluminiumoxide, Methylisobutylketone
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ABSTRACT

The global warming that causes climate change in today world is a situation that arises from an
imbalance in the amount of greenhouse gases, especially carbon dioxide that is increasing in the atmosphere,
which is the cause of the severe greenhouse effect and which occurs due to the dependency on mainstream energy
from fossil fuels that drive the economy of the industrial age world. The industrial age which has a large source
of emission from the energy and transportation sector as well as having reinforcements from deforestation of the
forest in order to change the land to be used to expand the various areas. Nowadays, global warming, which has
accumulated problems that have occurred for over a century, has intensified. It has increased in destruction of
environmental quality in the land, water and air sectors. Today all lives have suffered from many consequences,

both from facing the severe climate the raging of serious disasters from heat waves, drought, forest fires and
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storms more often. Throughout, including rising sea levels due to the expansion of sea water combined with the
rapid melting of ice around the world. Therefore, it is considered that there are three important ways to stop the
global temperature from rising until it can endanger every life, that is the reducing the rate of carbon dioxide
emissions into the atmosphere together with the removal of carbon dioxide from the atmosphere and the removal

of carbon dioxide gas released from the production source before reaching the atmosphere.

KEYWORDS: Global warming, Greenhouse gas, Carbon dioxide, Renewable energy, Carbon storage
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