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(� !"#$%$"61+C%) The Effect of Macro Nutrient on The Production and Product Quality 
Improvement of Perilla frutescens (L.) Britton  
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(� !"#$%$"61+C%) The Effect of Storage Condition on Chemical and Physical Quality 
Changes of Perilla frutescens (L.) Britton Seeds/Grain 

 
,-�������	
���� 3 

(� !"#$%$&'()  +$5N5<(3+2R7�B=/ !8=O$AV?!O,'(32M"=3>#$.JA/KP.68-3R ;/<+$5=OL=3AJ� @"
5$ Aspergillus flavus ;/<+$5I5B$1I$5"W5$'"+X,8'?!2,PA$+6LJA/KP.68-3R1$0?@AB"8 

(� !"#$%$"61+C%) The Application of Radio Frequency Heat Treatment on Seed Quality 
and to Eradicate Aspergillus flavus in Perilla frutescens (L.) Britton Seeds/Grain 
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1. ����
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1.1 ����4�������������  
��������4���������������	
�: "$c$5(R  P5. Nd2,.1%R  e2L68/ "#. 
(���)*��
'�3�+	4�'
�3�+����: 3 5299 00050 03 7 
(�%�����

��
2: #$=O,�$J'=e8e/(?+$5J+%25  =><J'=e8e/(?  A4$O,'($/6(
A4$I$5=$A  c614O6PA4$I$5=$A 44000 
(���)*�,��!
���: 0-4372-1728,  e'5I$5 0-4374-3135,  
(���)*�,��!
��� (��� ��): 0-8700-93646 
E-mail address: pitipongtho@yahoo.com 
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1.2.1 "$c$5(R P5. Nd2,.1%R  e2L68/ "#. 
(���)*��
'�3�+	4�'
�3�+����: 3 5299 00050 03 7 
(�%�����

��
2: #$=O,�$J'=e8e/(?+$5J+%25  =><J'=e8e/(?  A4$O,'($/6(
A4$I$5=$A  c614O6PA4$I$5=$A 44000 
(���)*�,��!
���: 0-4372-1728, ,��
�� 0-4374-3135,  
(���)*�,��!
��� (��� ��): 0-8700-93646 
E-mail address: pitipongtho@yahoo.com 
������% (�������): 256/13 4AmMLB$8  V. N5$c?8-$>?  2.P1.5<5$A  ".JA "1  c.N5$c?8L35? 
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1.2.2 :mB�MO()$I25$c$5(R  P5. .?5<()  ;0K1068 
(�%�����

��
2: #$=O,�$J'=e8e/(?+$5J+%25  =><J'=e8e/(?  A4$O,'($/6(
A4$I$5=$A  c614O6PA4$I$5=$A 44000 
(���)*�,��!
���: 0-4372-1728,  e'5I$5 0-4374-3135,  
(���)*�,��!
��� (��� ��): 0-8700-93646 
 
1.2.3 "$c$5(R P5. I3�$P$  JO?(5),/Nn 
(���)*��
'�3�+	4�'
�3�+����: 3 5299 00050 03 7 
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2: IV$L68O,c6(O,'($+$54/61+$5J+KLJ+?!(O  A4$O,'($/6(J�?(174AM  
c614O6PJ�?(174AM 50000 
(���)*�,��!
���: 0-5394-4050 
(���)*�,��!
��� (��� ��): 0-81716-2280 
E-mail address: karei88@yahoo.com 
 
1.2.4 8$(+5+,22,p  Jq/(VB"( 
(���)*��
'�3�+	4�'
�3�+����: 3 5201 01485 27 1  
(�%�����

��
2:L5,%6' J"W ;"8PR '? ",8J2"5RJ8�6!8A6/ "<e+5  L6IX,J8I cr$+6P 
(F&T International Agro-Business Co. Ltd.) 70/52 X"( 11 4AmM 5 2. L*1=r$.5B"(  ".
/r$/m++$  c. N'38-$8? 12150 
(���)*�,��!
���: 0-2532-6411 
(���)*�,��!
��� (��� ��): 0-8766-17057 
E-mail address: italianbuffalo@hotmail.com 
 
1.3 ���3�6�D���������	
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1.3.1 Prof. Dr. Elke Pawelzik 
'4��(�%�: Full Professor (C3) 
(�%�����

��
2: Institute for Agricultural Chemistry, Department Quality of 
Plant Products, Georg-August University of Goettingen, Carl-Sprengel-Weg 1, 
D-37075 Goettingen, Germany 
(���)*�,��!
���:+49-551-395545, ,��
��: +49-551-395570 
E-Mail: epawelz@gwdg.de 
 
1.3.2 Dr. Dieter von Horsten 
(�%�����

��
2: Department für Nutzpflanzenwissenschaften Abteilung 
Agrartechnik Gutenbergstraße 33, 37075 Göttingen, Germany 
(���)*�,��!
���: +49 (0) 551 / 39 55 89, ,��
��:   +49 (0) 551 / 39 55 95 
 E-Mail:dhoerst@uni-goettingen.de 
 
1.3.3 Prof. Dr. Wolfgang Lücke 
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2: Department für Nutzpflanzenwissenschaften Abteilung 
Agrartechnik Gutenbergstraße 33, 37075 Göttingen, Germany 
(���)*�,��!
���: +49 (0) 551 / 39 55 89, ,��
��:   +49 (0) 551 / 39 55 95 
 E-Mail: wolfgang.luecke@zvw.uni-goettingen.de 
 
1.3.4 P5. O,/$I,8?  N$8",8'5R 
(���)*��
'�3�+	4�'
�3�+����: 3 8601 00266 52 2  
(�%�����

��
2: +"1=3BA=5"1.68-3R. �  +5AO,�$+$5J+%25  +5<'5O1J+%25;/<
I4+5>R 
(���)*�,��!
���: 0-2940-5628 
(���)*�,��!
��� (��� ��): 0-8175-06423 
E-mail address: wilas111@yahoo.com 
 
1.3.5 )$I25$c$5(R P5.O$I8$  O1%R74}M 
(�%�����

��
2: #$=O,�$. �&5M8$  =><J+%25  A4$O,'($/6(J+%25)$I25R  50 V.
.4/e(-,8  c23c6+5 +531J'.~ 10900 
e'5)6.'R: 0-2579-0588, 0-2579-6131 
 
1.3.6 "$c$5(R I303A$/(R  J/,)A1=/ 
#$=O,�$. �&5M8$  =><J+%25  A4$O,'($/6(J+%25)$I25R  50 V..4/e(-,8  c23c6+5 
+531J'.~ 10900 
e'5)6.'R: 0-2579-0588, 0-2579-6131 
 

1.4 (�%�����(*
�  
#$=O,�$J'=e8e/(?+$5J+%25  =><J'=e8e/(?  A4$O,'($/6(A4$I$5=$A  
c614O6PA4$I$5=$A 44000, 4A$(J/0e'5)6.'R: 0-4372-1728, e'5I$5 0-4374-
3135 
 
1.5 (�%�����
�
�
�&�  
1. IV$L68O,c6(O,'($+$54/61+$5J+KLJ+? !(O  A4$O,'($/6(J�?(174AM  c614O6P
J�?(174AM 50000 
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4A$(J/0e'5)6.'R: 0-5394-4050 
2. #$=O,�$. �&5M8$  =><J+%25  A4$O,'($/6(J+%25)$I25R  50 V..4/e(-,8  
c23c6+5 +531J'.~ 10900 
e'5)6.'R: 0-2579-0588, 0-2579-6131 
3. +"1=3BA=5"1.68-3R. �  +5AO,�$+$5J+%25  +5<'5O1J+%25;/<I4+5>R 
4A$(J/0e'5)6.'R: 0-2940-5628 
4. Institute for Agricultural Chemistry, Department Quality of Plant Products, 
Georg-August University of Goettingen, Carl-Sprengel-Weg 1, D-37075 
Goettingen, Germany4A$(J/0e'5)6.'R:+49-551-395545, e'5I$5: +49-551-
395570 
5. Department of Agricultural Engineering, Faculty of Agricultural Science, 
Georg-August University of Goettingen, Carl-Sprengel-Weg 1, D-37075 
Goettingen, Germany4A$(J/0e'5)6.'R:+49-551-395545, e'5I$5: +49-551-
395570 
6. L5,%6' J"W ;"8PR '? ",8J2"5RJ8�6!8A6/ "<e+5  L6IX,J8I cr$+6P (F&T 
International Agro-Business Co. Ltd.) 70/52 X"( 11 4AmM 5 2. L*1=r$.5B"(  "./r$/m+
+$  c. N'38-$8? 12150 
e'5)6.'R: 0-2532-6411 
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 J8 !"1c$+:/+$5Pr$J8,8+$5O,c6(2$A;:81$8O,c6(&PB56L:/I6AC'-,pX*!1J+,Pc$++$5Lm5>$+$5
O,c6(5<4OM$1=><O,c6(  '$1=><O,c6(c*1J/K1J4K8V*1=O$AJN�8N5<e(�8R0"1:/c$+1$8O,c6(#$(72B;:8
1$8O,c6( P6186@8 '$1=><O,c6(c*1&PBPr$J8,8+$5L5,+$5O,�$+$5 �`+$5J:(;.5M"1=R=O$A5mB ;/<
J'=e8e/(?'?!&PBc$+1$8O,c6(ImM�3A�A� 78�MO1JO/$JP "8 A?8$=A ;/<+68($(A 2553 eP(+M"
N5<e(�8R  I5B$1"1=R=O$A5mB74B;+MJ+%25+5:mBN/m+  ;/<O$1;:8c<N/m+1$0?@AB"8  &PBJ/K1J4K8:/V*1
N5<e(�8R  +$5c6P+$5  N�}4$c$++$5N/m+1$0?@AB"8 ;/<+$58r$&N7�BN5<e(�8R  X*!1&PB56L:/+$5
Pr$J8,8+$52$Ae=51+$5"(M$1A?N5<I,'-,:/  ;2M'6@18?@&PB56L0B"JI8";8<c$++/3MAJ+%25+5  :mB7�B
N5<e(�8R1$0?@AB"8'?!2B"1+$5J4K8+$57�BN5<e(�8Rc$+1$0?@AB"8"(M$1JN�85mN-55A ;/<A?+$5J:(;.5M
"1=R=O$A5mBeP(Jq.$<+$5;N55mN:/:/,2c$+1$0?@AB"8785mN;LL2M$1 � 74B;+MJ+%25+52M"&N78
"8$=2 (P61J"+I$5#$=:8O+;8L) 
 P6186@8 =><O,c6(c*1J/K1J4K8OM$c$+:/+$5O,c6(=56@18?@4$+I$A$5V8r$:/'?!&PB&N7�BJ. !"+$5
IM1JI5,A78PB$8+$5J.,!AAm/=M$I,8=B$J+%25  X*!1JN�8. �. @8LB$80"1J+%25+5#$=J48 "2"8L80"1
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N5<J')X*!1(61&AMA?+$57�BN5<e(�8R2$A=3>IAL62,. @8�$80"11$0?@AB"8"(M$1A?N5<I,'-,#$.  eP(
c$++$5)*+%$=3>IAL62,0"11$0?@AB"8 .LOM$ JN�8. �'?!I$A$5V8r$&N.698$J. !";N55mN:/,2:/'$1
+$5J+%2574BJN�8:/,2#6>�R74AM'?!�MO(I5B$1Am/=M$J.,!A74B+6L. �'B"1V,!8�8,P8?@    eP(+$5.698$J. !"
:/,2JN�8:/,2#6>�RJ. !"I30#$.  I$A$5V8r$&N7�BN5<e(�8R'6@1+$5L5,e#=eP(251 ;/<I$A$5V
.698$2M"("PJN�8:/,2#6>�RJ0BA0B8J. !"7�BN5<e(�8RPB$8I$5JI5,AI30#$. ;/<N�"1+68e5=&PB  
J8 !"1c$+ =3>IAL62,0"11$0?@AB"8A?I$5'?!I$A$5V�MO(78+$5.698$ImM"32I$4+55AI$5JI5,AI30#$.  
($ ;/<:/,2#6>�RJI5,A=O$A1$A2M$1 � P61:/+$5O,c6('?!&PBJI8"&N;/BO0B$12B8  

5OAV*1+$5A3M1J8B8IM1JI5,A=O$AI$A$5V78+$5;0M106878+/3MAI,8=B$'?!&'(A?)6+(#$./A?
=O$AI$A$5V4/6+ (Core Competency) ;/<I5B$1I55=RAm/=M$74BJN�8N�cc6(06LJ=/ !"874AM X*!18r$&NImM
c3PJN/?!(8e=51I5B$1I,8=B$;/<L5,+$5'?!Ir$=6}0"1&'(78"8$=2 JN�8+$5(+5<P6LImMJ)5%�+,c(3=
74AMPBO(+$58r$=O$A=,PJ5 !"1 HJ)5%�+,cI5B$1I55=R (Creative Economy)� A$JN�8;8O'$178+$5
.698$J)5%�+,c;/<I61=A0"1N5<J') X*!11$8O,c6(�,@88?@c<JN�8N5<e(�8R2M"J+%25+578. @8'?!
#$=J48 "2"8L8JN�8"(M$1A$+ 4$+I$A$5V.698$2M"("Pc88r$&NImM+$5:/,2785<P6L
"32I$4+55A&PB J8 !"1c$+PBO(26O0"1:/,2#6>�Rc$+1$0?@AB"8I$A$5V'?!c<.698$&NImM+$5JN�8
J)5%�+,cI5B$1I55=R&PB eP(I$A$5VJ� !"Ae(1&PB'6@1#$=+$5)*+%$  +$5.698$5<LL+$5J+%25  
"32I$4+55A  L5,+$5 ;/<+$52/$P X*!1c<IM1:/2M"+$5+5<c$(5$(&PB ;/<=O$A(6!1( 8785<(<($O  
86!8= "+$506LJ=/ !"8J)5%�+,c'?!IAP3/;/<(6!1( 8"(M$1;'Bc5,12M"&N 
 P6186@8  c$+0B"Am/. @8�$8P61+/M$O  c*1A?=O$Acr$JN�8"(M$1(,!178+$5O,c6( ;/<.698$+$5J.,!A
Am/=M$1$0?@AB"8J. !":/,2JN�8:/,2#6>�RJ. !"I30#$. J�M8 +$5O,c6( ;/<.698$I$5I+6Pc$+:/:2,P'$1
+$5J+%25J. !"JN�8I$5JI5,AI30#$. ;/<=O$A1$A  +$5O,c6( ;/<.698$:/,2#6>�RJ0BA0B8J. !"7�B
N5<e(�8RPB$8I$5JI5,AI30#$.  :/,2#6>�RJI5,A=O$A1$A ;/<N�"1+68e5= 2M"&N78"8$=2 
 
 0B$.JcB$0"56L5"1OM$  J"+I$55$(1$8+$5O,c6(0"1;:81$8+$5O,c6( ;/<e=51+$5O,c6('?!
8r$JI8"785$(1$8+$5O,c6(qL6LIALm5>R8?@  JN�80B"Am/'?!A?=O$AJN�8c5,1'3+N5<+$5 
 
 


