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                   ĝŊŗŀĽĩŅĭńĬ....................................................................... ĮĶŃŏĪĻȮ.............................................. 
                   ĶŌĮŐĭĭĕŀĚĔŅĶĶƞĺĴ 
 Ã ĶƞĺĴĴŊŀĔńĬȮőħĵĽĩŅĭńĬłȮŏĮƦĬįŌƟŒľƟĮĶŇĠĠŅ 
 Ã ĶƞĺĴĴŊŀĔńĬȮőħĵĽĩŅĭńĬłȮŀŊŗĬȮŏĮƦĬįŌƟŒľƟĮĶŇĠĠŅ 
 Ã ĶƞĺĴĴŊŀĔńĬȮőħĵįŌƟĻŉĔļŅŀŅěœħƟĶńĭĮĶŇĠĠŅěŅĔĽŀĚĽĩŅĭńĬȮ(ľĶŊŀĴŅĔĔĺƞŅȮ2 ĽĩŅĭńĬ) 

5.5 ĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 Ã ŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺ 
 Ã ŒľƟĮĶŇĠĠŅĴŅĔĔĺƞŅȮ1 ĽŅĕŅĺŇĝŅȮ(ŏĝƞĬȮĪĺŇĮĶŇĠĠŅ) 
 Ã ŀŊŗĬȮŕȮ(ĶŃĭŋ)......................................................................................................................... 

 
6. ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶȮ 
Ã ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮȮȮȮ  ĔŜŅľĬħŏĮƕħĽŀĬŏħŊŀĬ ĴŇĩŋĬŅĵĬȮȮı.Ļ. 2555 
ĮĶńĭĮĶŋĚĴŅěŅĔľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨŐĸŃĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŀŅľŅĶŏıŊŗŀĽŋĕĳŅı
ŐĸŃőĳĝĬŅĔŅĶȮȮľĸńĔĽŌĨĶŒľĴƞȮı,Ļ,Ȯ0330 
œħƟĶńĭŀĬŋĴńĨŇ/ŏľŖĬĝŀĭľĸńĔĽŌĨĶěŅĔĽĳŅĺŇĝŅĔŅĶȮȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮ 
ŒĬėĶŅĺĮĶŃĝŋĴėĶńŘĚĪňŗȮ131(0/2553)ȮŏĴŊŗŀĺńĬĪňŗȮ5ȮŏħŊŀĬȮĔŋĴĳŅıńĬīƢȮȮȮı,Ļ,Ȯ0333ȮȮ 
œħƟĶńĭŀĬŋĴńĨŇ/ŏľŖĬĝŀĭľĸńĔĽŌĨĶěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵłȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗ  338(2/2555)Ȯ 
ŏĴŊŗŀĺńĬĪňŗȮȮ/5ȮȮŏħŊŀĬȮĴňĬŅėĴȮȮȮı,Ļ,Ȯ0333 
œħƟĶńĭĔŅĶĶńĭĶŀĚľĸńĔĽŌĨĶőħĵŀĚėƢĔĶȮ&ĩƟŅĴň'źźźźźœĴƞĴňźźźźźźźźźźźźźźź 
ŏĴŊŗŀĺńĬĪňŗ................... ŏħŊŀĬ............................. ı.Ļ. ...................... 

 
7. ȮėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶėŋĦĳŅıŐĸŃĴŅĨĶģŅĬȮȮ 
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ľĸńĔĽŌĨĶĴňėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮŒĬĮƖ
ĔŅĶĻŉĔļŅȮ2556 
 

8. ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ  
1) įŌƟĮĶŃĔŀĭĔŅĶŀŇĽĶŃŏĔňŗĵĺĔńĭīŋĶĔŇěŀŅľŅĶŐĸŃĽŋĕĳŅı 
2) ĬńĔĺŇěńĵħƟŅĬŀŅľŅĶĽŋĕĳŅıĕŀĚľĬƞĺĵĚŅĬĳŅėĶńģŐĸŃŏŀĔĝĬ 
3) ĬńĔĺŇĝŅĔŅĶľĶŊŀŀŅěŅĶĵƢĽŀĬĽŅĕŅĺŇĝŅŀŅľŅĶĽŋĕĳŅıŐĸŃĪňŗŏĔňŗĵĺĕƟŀĚŒĬĽĩŅĭńĬĔŅĶĻŉĔļŅĕŀĚĳŅėĶńģŐĸŃ
ŏŀĔĝĬ 

4) ĬńĔőĳĝĬŅĔĶŒĬĽĩŅĬıĵŅĭŅĸľĶŊŀľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚȮ 
5) ıĬńĔĚŅĬİƙŅĵĺŇěńĵŐĸŃıńĥĬŅ/ İƙŅĵįĸŇĨ-ȮİƙŅĵĮĶŃĔńĬėŋĦĳŅı-ȮİƙŅĵĔŅĶĨĸŅħ ŐĸŃİƙŅĵŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚŒĬ
őĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶŐĸŃįĸŇĨĳńĦĤƢĽŋĕĳŅı 

6) ŏěƟŅľĬƟŅĪňŗİƙŅĵĕŅĵŐĸŃŒľƟėŜŅĮĶŉĔļŅŏĔňŗĵĺĔńĭŀŅľŅĶĽŋĕĳŅıȮőĳĝĬŅĔŅĶȮįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃĪňŗ
ŏĔňŗĵĺĕƟŀĚȮ 

 
9. ȮĝŊŗŀȮĬŅĴĽĔŋĸȮŏĸĕĮĶŃěŜŅĨńĺĭńĨĶĮĶŃĝŅĝĬȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ   
Ȯ 

ŏĸĕĭńĨĶĮĶŃěŜŅĨńĺ
ĮĶŃĝŅĝĬ 

ĨŜŅŐľĬƞĚ
ĪŅĚĺŇĝŅĔŅĶ 

ĝŊŗŀ ů ĽĔŋĸ 
ĺŋĥŇĔŅĶĻŉĔļŅĶŃħńĭȮĨĶňȮůőĪȮůȮŏŀĔȮ&ĽŅĕŅĺŇĝŅ',ȮĽĩŅĭńĬ

ĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ, ĮƖĪňĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
1-/./2-..736-.2-2 Ļ, ĬŅĚĽŅĺĳŅĺŇĦňȮĝŇĬŃőĝĨŇ ĺĪ.ĭ. (ĝňĺĺŇĪĵŅ'*ȮĴ,ȮĴľŇħĸ*Ȯ0320ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

M.Sc. &Food Science'*ȮU. Illinois* U.S.A., 2526                                  
Ph.D.  (Food Science), U. Illinois* U.S.A., 2529 

1-7301-..023-66-1 
 

ŀŅěŅĶĵƢ ĬŅĵĽńĬĪńħȮĺŇŏĝňĵĶőĝĨŇ ĺĪ,ĭ,Ȯ&ŀŋĨĽŅľĔĶĶĴŏĔļĨĶ'Ȯ*ȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ, 2540ȮȮȮ 
ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı'*ȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ, 2543 
ĮĶ,ħ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı'*ȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ, 2549 

1-62/0-..125-11-7 ŀŅěŅĶĵƢ ĬŅĚĽŋĬŇĽŅȮȮĻŇĶŇıĚĻƢĺŋĥŇĔĶ ĺĪ,ĭ, &ĔŅĶěńħĔŅĶĻńĨĶŌıŊĝ'*ȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ0310 
ĺĪ,Ĵ,Ȯ &ŏĪėőĬőĸĵňŀŅľŅĶ'*ȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ0313 
ĮĶ,ħ,Ȯ &ŏĪėőĬőĸĵňŀŅľŅĶ'*ȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ0324 
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10. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮ 
Ã  ŒĬĽĩŅĬĪňŗĨńŘĚĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮȮĺŇĪĵŅŏĕĨľŅħŒľĠƞȮȮėĦŃŀŋĨĽŅľĔĶĶĴŏĔļĨĶ 
Ã  ŒĬĽĩŅĬĪňŗĨńŘĚĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮȮĺŇĪĵŅŏĕĨźźźź,ėĦŃźźźźźźźźźź, 

 
//, ĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶ 

 
 //,/ ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěȮ 
  ĮƤěěŋĭńĬīŋĶĔŇěŀŅľŅĶŐĸŃŀŋĨĽŅľĔĶĶĴŏĔňŗĵĺĔńĭŀŅľŅĶĽŋĕĳŅıĴňľĸŅĔľĸŅĵĶŌĮŐĭĭȮĴňĔŅĶėŇħėƟĬŀŅľŅĶ
ŒľĴƞŕȮĕŉŘĬĴŅŏıŊŗŀĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĭĶŇőĳėĪńŘĚŒĬħƟŅĬĶĽĝŅĨŇȮėĺŅĴĪńĬĽĴńĵȮėĺŅĴĽŃħĺĔĽĭŅĵȮŐĸŃ
ėŋĦėƞŅĪŅĚőĳĝĬŅĔŅĶȮŏĬŊŗŀĚħƟĺĵėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňĕńŘĬĽŌĚȮŐĸŃĔŅĶėƟĬıĭŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚŀŅľŅĶŐĸŃ
őĳĝĬŅĔŅĶĴŅĔĕŉŘĬȮĪŜŅŒľƟĴňĔŅĶıńĥĬŅħƟŅĬŀŋĨĽŅľĔĶĶĴĪŅĚŀŅľŅĶĽŋĕĳŅıŀĵƞŅĚĶĺħŏĶŖĺȮĽŀħĶńĭĔńĭĔĶŃŐĽĶńĔ
ĽŋĕĳŅıĕŀĚįŌƟĭĶŇőĳėĪňŗĴňŏıŇŗĴĕŉŘĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮħƟĺĵŏľĨŋįĸħńĚĔĸƞŅĺŏĮƦĬŐĶĚĕńĭĪŜŅŒľƟĬńĔĺŇěńĵľńĬĴŅŒľƟėĺŅĴĽŜŅėńĠŐĸŃ
ĽĬŒěŒĬĔŅĶĻŉĔļŅėƟĬėĺƟŅĺŇěńĵŀŅľŅĶĽŋĕĳŅıĔńĬŀĵƞŅĚŐıĶƞľĸŅĵȮŐĸŃĴňĔŅĶıńĥĬŅŀŅľŅĶĽŋĕĳŅıœĮĽŌƞĔŅĶėƟŅŏĝŇĚ
ıŅĦŇĝĵƢĴŅĔĕŉŘĬȮĪŜŅŒľƟĮƤěěŋĭńĬĴňŀŅľŅĶĽŋĕĳŅıŒĬĪƟŀĚĨĸŅħĴňėĺŅĴľĸŅĔľĸŅĵŐĸŃĶŌĮŐĭĭĪňŗŐĨĔĨƞŅĚĔńĬŀŀĔœĮȮ
ĽƞĚįĸĪŜŅŒľƟĨĸŅħįĸŇĨĳńĦĤƢŀŅľŅĶĽŋĕĳŅıĴňĴŌĸėƞŅĪňŗŏĨŇĭőĨĕŉŘĬŀĵƞŅĚĴŅĔ  įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃįĸŇĨĳńĦĤƢ
ŀŅľŅĶĽŋĕĳŅıėŅħĺƞŅěŃĴňĴŌĸėƞŅĕŀĚĨĸŅħőħĵĶĺĴĪńŗĺőĸĔŒĬĮƖȮı.Ļ.Ȯ2555 ŐĸŃȮ2556 ĮĶŃĴŅĦȮȮ80.2 ŐĸŃȮ90.5 
ıńĬĸƟŅĬŏľĶňĵĠĽľĶńģŀŏĴĶŇĔŅȮĨŅĴĸŜŅħńĭȮĴňŀńĨĶŅĔŅĶŏĨŇĭőĨĕŀĚĨĸŅħŒĬĝƞĺĚĮƖȮı.Ļ. 2549-2556 ŏıŇŗĴĕŉŘĬȮ200.50% 
ľĶŊŀŏĜĸňŗĵĮƖĸŃȮ8% ŒĬĕĦŃĪňŗĨĸŅħįĸŇĨĳńĦĤƢŀŅľŅĶĽŋĕĳŅıŒĬĽľĶńģŀŏĴĶŇĔŅĴňŀńĨĶŅŏĨŇĭőĨĩŉĚȮ/2% őħĵĮĶŃŏĪĻĪňŗĴň
ĽƞĺĬŐĭƞĚĪŅĚĔŅĶĨĸŅħŀŅľŅĶĽŋĕĳŅıĽŌĚĽŋħȮ5 ŀńĬħńĭŐĶĔĕŀĚőĸĔȮœħƟŐĔƞȮĠňŗĮŋƙĬȮĽľĶńģŀŏĴĶŇĔŅȮěňĬȮŀńĚĔķļȮŐĸŃŐėĬ
ĬŅħŅȮĨŅĴĸŜŅħńĭȮĽŜŅľĶńĭĮĶŃŏĪĻœĪĵĴŌĸėƞŅĪŅĚĔŅĶĨĸŅħĕŀĚŏĜıŅŃŏėĶŊŗŀĚħŊŗĴĽŋĕĳŅıȮ(functional drink) ŒĬĮƖȮ
ı.Ļ. 2552 ĴňĴŌĸėƞŅȮ3,000 ĸƟŅĬĭŅĪȮĴňŀńĨĶŅĔŅĶŏĨŇĭőĨȮ50% ĬŀĔěŅĔĬňŘįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶĞŉŗĚĬŜŅŏĕƟŅŏĮƦĬĽƞĺĬ
ŒľĠƞěŃĴňĴŌĸėƞŅĩŉĚȮ1*...ȮĸƟŅĬĭŅĪŐĸŃėŅħĔŅĶĦƢĺƞŅěŃĴňĔŅĶĕĵŅĵĨńĺĮƖĸŃȮ/.% 
  ĮĶŃŏĪĻœĪĵĞŉŗĚĴňėĺŅĴıĶƟŀĴĪńŘĚħƟŅĬĺńĨĩŋħŇĭȮȮĞŉŗĚĴňıŊĝįńĔȮįĸœĴƟȮĽĴŋĬœıĶȮĶĺĴĩŉĚĽńĨĺƢŐĸŃěŋĸŇĬĪĶňĵƢȮĞŉŗĚĴň
ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĴňĮĶŇĴŅĦĴŅĔȮȮėĬœĪĵĶŌƟěńĔŒĝƟĽŇŗĚĪňŗĔĸƞŅĺĴŅĬňŘŏĮƦĬĵŅĶńĔļŅőĶėȮȮĮƚŀĚĔńĬőĶėȮŏĮƦĬĵŅ
ĭŜŅĶŋĚŐĸŃŒĝƟŏĮƦĬŀŅľŅĶȮȮĬŀĔěŅĔĬňŘĮĶŃŏĪĻœĪĵĵńĚĴňėĺŅĴıĶƟŀĴĪŅĚħƟŅĬŏĪėőĬőĸĵňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŋĨĽŅľĔĶĶĴ
ŀŅľŅĶȮȮĮĶŃŏĪĻœĪĵěŉĚĴňĻńĔĵĳŅıĪňŗěŃŏĮƕħĨĸŅħħƟŅĬĬňŘȮȮŐĨƞĮĶŃŏĪĻœĪĵĵńĚĕŅħĕƟŀĴŌĸĪŅĚĺŇĪĵŅĻŅĽĨĶƢĪňŗěŃĴŅ
ĽĬńĭĽĬŋĬĨńĺĽŇĬėƟŅȮȮĪŜŅŒľƟœĴƞĽŅĴŅĶĩĽƞĚŏĽĶŇĴŒľƟŏĔŇħĔŅĶŐĕƞĚĕńĬŒĬĨĸŅħœħƟ 
  ŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇĜĭńĭĪňŗȮ11Ȯ&ı,Ļ,Ȯ2555-2559'ȮĴňĺŇĽńĵĪńĻĬƢȮėŊŀȮĽńĚėĴŀĵŌƞĶƞĺĴĔńĬ
ŀĵƞŅĚĴňėĺŅĴĽŋĕ ħƟĺĵėĺŅĴŏĽĴŀĳŅė ŏĮƦĬīĶĶĴ ŐĸŃĴňĳŌĴŇėŋƟĴĔńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚȮőħĵŏĬƟĬėĺŅĴŏĮƦĬīĶĶĴŒĬĔŅĶĔĶŃěŅĵ
ĶŅĵœħƟ ėĺĭėŌƞĔńĭĔŅĶĽĶƟŅĚĽńĚėĴėŋĦīĶĶĴŏıŊŗŀŒľƟėĬĔŇĬħňŀĵŌƞħň ĴňėŋĦĳŅıĝňĺŇĨĪňŗħň ĮĸŀħĳńĵěŅĔŀŅĝĠŅĔĶĶĴ ŀŋĭńĨŇŏľĨŋ ĵŅ
ŏĽıĨŇħŐĸŃŀĭŅĵĴŋĕ ėĬŒĬĽńĚėĴŀĵŌƞĶƞĺĴĔńĬŀĵƞŅĚĽńĬĨŇĽŋĕ ĴňĺńĥĬīĶĶĴĮĶŃĝŅīŇĮœĨĵŐĸŃīĶĶĴŅĳŇĭŅĸ ĕĵŅĵľĸńĔĮĶŃĔńĬ
ĪŅĚĽńĚėĴŒľƟėĶŀĭėĸŋĴĮĶŃĝŅĝĬĪŋĔėĬ ĽĶƟŅĚėĺŅĴĴńŗĬėĚħƟŅĬŀŅľŅĶŐĸŃıĸńĚĚŅĬ ĶĺĴĪńŘĚĵŅĶńĔļŅőĶėěŅĔĽĴŋĬœıĶĭĬģŅĬ
ĪĶńıĵŅĔĶŐĸŃėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı ıĶƟŀĴĪńŘĚĮĶńĭőėĶĚĽĶƟŅĚĽŅĕŅĔŅĶįĸŇĨŐĸŃĔŅĶĭĶŇőĳėĕŀĚĮĶŃŏĪĻŒľƟŏĮƦĬĴŇĨĶ
ĔńĭĽŇŗĚŐĺħĸƟŀĴ ĽƞĚŏĽĶŇĴĔŅĶĺŇěńĵŐĸŃıńĥĬŅĽŇĬėƟŅŀŅľŅĶŏıŊŗŀŒľƟŏĮƦĬŐľĸƞĚĔŅĶįĸŇĨŀŅľŅĶŐĮĶĶŌĮĪňŗĽŜŅėńĠĕŀĚőĸĔĪňŗĴň
ėŋĦĳŅıĴŅĨĶģŅĬ ėĺŅĴĮĸŀħĳńĵĕŀĚŀŅľŅĶŐĸŃĴňĮĶŃőĵĝĬƢĨƞŀĽŋĕĳŅı ŏıŊŗŀĶŀĚĶńĭĔŅĶĕĵŅĵĨńĺĕŀĚŀŋĨĽŅľĔĶĶĴ
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Z:\ĽŋĕĳŇĠĠŅ\Ĵėŀ,0ȮĮ,ŏŀĔĽŅĕŅŀŅľĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 

 

ŀŅľŅĶĪňŗĴňŐĬĺőĬƟĴĽŀħĶńĭĔńĭėĺŅĴĨƟŀĚĔŅĶŐĸŃėĺŅĴŏĝŊŗŀĴńŗĬŐĔƞįŌƟĭĶŇőĳėŀŅľŅĶĪňŗœĴƞȮŏıňĵĚŏıŊŗŀĔŅĶĭĶŇőĳėŒľƟĩŌĔĨŅĴ
ľĸńĔőĳĝĬŅĔŅĶŐĨƞĵńĚĴňįĸĨƞŀĽŋĕĳŅıŀĵƞŅĚěŜŅŏıŅŃĴŅĔĕŉŘĬȮŏĮƦĬĔŅĶĶŀĚĶńĭĔŅĶŏĕƟŅĽŌƞĽĴŅėĴŀŅŏĞňĵĬĕŀĚĮĶŃŏĪĻŒĬ
ĮƖȮı.Ļ. 2558 ĞŉŗĚĮĶŃŏĪĻœĪĵĨƟŀĚŏĨĶňĵĴėĺŅĴıĶƟŀĴĽŜŅľĶńĭĔŅĶŐĕƞĚĕńĬŏĽĶňĪŅĚħƟŅĬŏĻĶļģĔŇěŐĸŃĽńĚėĴȮĔŅĶıńĥĬŅ
ħƟŅĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶőħĵŏĜıŅŃŀŋĨĽŅľĔĶĶĴŀŅľŅĶĽŋĕĳŅıŐĸŃįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶěŉĚŏĮƦĬŀŋĨĽŅľĔĶĶĴŒľĴƞ
ĪňŗĴňĻńĔĵĳŅıĽĶƟŅĚėĺŅĴĴńŗĬėĚĪŅĚŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻ  
 
 //,0 ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴ  
  ĽŋĕĳŅĺŃĕŀĚėĬĕŉŘĬŀĵŌƞĔńĭĮƤěěńĵŀŅľŅĶȮȮĽĳŅıŐĺħĸƟŀĴȮŐĸŃĶŃĭĭĽŅīŅĶĦĽŋĕȮȮőħĵŏĜıŅŃŀŅľŅĶȮȮȮȮȮȮȮȮ
ĞŉŗĚĔĺƞŅĽŀĚıńĬĮƖĪňŗŐĸƟĺĝŅĺĔĶňĔőĭĶŅĦĩŊŀĺƞŅŀŅľŅĶėŊŀĵŅȮĔŅĶĭĶŇőĳėŀŅľŅĶĪňŗĴňėŋĦėƞŅőĳĝĬŅĔŅĶŏľĴŅŃĽĴĔńĭ
ĽŋĕĳŅıĕŀĚĨĬŏŀĚŐĸŃŏĮƦĬŀŅľŅĶĪňŗĮĸŀħĳńĵěŃĪŜŅŒľƟįŌƟĭĶŇőĳėĴňĽŋĕĳŅıħňȮħƟĺĵŏľĨŋįĸĬňŘěŉĚĪŜŅŒľƟėĬĴňėĺŅĴ
ĶŃĴńħĶŃĺńĚŒĬŏĶŊŗŀĚŀŅľŅĶŐĸŃĽŋĕĳŅıĴŅĔĕŉŘĬȮěŉĚĪŜŅŒľƟĬńĔĺŇĪĵŅĻŅĽĨĶƢœħƟıńĥĬŅįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶ
ĽŋĕĳŅıĕŉŘĬŏıŊŗŀĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĭĶŇőĳė  ĮƤěěŋĭńĬėĬŏĶŅĴňĝƞĺĚŀŅĵŋĪňŗĵŊĬĵŅĺĕŉŘĬŏĬŊŗŀĚěŅĔėĺŅĴĔƟŅĺľĬƟŅ
ĪŅĚĔŅĶŐıĪĵƢȮŀĵƞŅĚœĶĔŖĨŅĴĔĸńĭıĭĺƞŅőĶėĔŖĴňŏıŇŗĴĕŉŘĬŀňĔȮőħĵŒĬŀħňĨőĶėĴńĔŏĔŇħěŅĔŅĶĕŅħĽŅĶŀŅľŅĶŐĨƞĮƤěěŋĭńĬ
ĔĸńĭıĭőĶėĪňŗŏĔŇħěŅĔŅĶœħƟĶńĭĽŅĶŀŅľŅĶŏĔŇĬȮŏĝƞĬȮőĶėŀƟĺĬȮőĶėľĸŀħŏĸŊŀħŐĸŃľńĺŒěȮŏĮƦĬĨƟĬȮőħĵĴňĽŅŏľĨŋĽŜŅėńĠ
ėŊŀıķĨŇĔĶĶĴĔŅĶĭĶŇőĳėĪňŗŏĮĸňŗĵĬŐĮĸĚœĮȮŏĬŊŗŀĚěŅĔĺŇĩňĝňĺŇĨĕŀĚėĬŒĬĮƤěěŋĭńĬœħƟŏĮĸňŗĵĬŐĮĸĚœĮěŅĔĔŇĬŀŅľŅĶěŅĔ
ĪňŗįƞŅĬĔŅĶŐĮĶĶŌĮĬƟŀĵœĮŏĮƦĬĔŅĶŐĮĶĶŌĮĴŅĔȮľĶŊŀŏĮƦĬŀŅľŅĶŐĭĭĝŅĨŇĨŃĺńĬĨĔĞŉŗĚĴňœĕĴńĬĴŅĔŐĸŃŒĵŀŅľŅĶĬƟŀĵȮ
ĪŋĔĝŋĴĝĬĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĺŇĩňĔŅĶħŜŅŏĬŇĬĝňĺŇĨěŅĔĽńĚėĴĝĬĭĪœĮĽŌƞĽńĚėĴŏĴŊŀĚľĶŊŀěŅĔĝŋĴĝĬŏĔļĨĶĔĶĶĴ
ŏĮĸňŗĵĬŏĮƦĬŀŋĨĽŅľĔĶĶĴȮěŃĴňŀŋĭńĨŇĔŅĶĕŀĚőĶėħńĚĔĸƞŅĺĽŌĚĕŉŘĬ 
  ŀŅľŅĶĽŋĕĳŅıĬŀĔěŅĔŒľƟėŋĦėƞŅĪŅĚőĳĝĬŅĔŅĶŐĸŃĶĽĝŅĨŇĨŅĴĪňŗĨƟŀĚĔŅĶŐĸƟĺȮȮȮěŃĨƟŀĚĴňėŋĦĽĴĭńĨŇĝƞĺĵ
ŏĽĶŇĴĽĶƟŅĚĽŋĕĳŅıĕŀĚĶƞŅĚĔŅĵŐĸŃĸħėĺŅĴŏĽňŗĵĚĕŀĚőĶėĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŅľŅĶőħĵĽŅĶıķĔļŏėĴňȮ
&Phytochemical) ĪňŗĴňŀĵŌƞŒĬĺńĨĩŋħŇĭȮȮȮěŅĔĔŅĶĻŉĔļŅħƟŅĬĔŅĶĨĸŅħŐĸŃıķĨŇĔĶĶĴĕŀĚįŌƟĭĶŇőĳėȮȮȮıĭĺƞŅőĶėĪňŗ
įŌƟĭĶŇőĳėŒľƟėĺŅĴĽŜŅėńĠĴŅĔœħƟŐĔƞȮőĶėľńĺŒěŐĸŃľĸŀħŏĸŊŀħȮ&2.%)  őĶėĴŃŏĶŖĚȮ&15%)  őĶėŀƟĺĬȮ&15%)  
őĶėŏĭŅľĺŅĬȮȮőĶėĪŅĚŏħŇĬŀŅľŅĶȮ&0/%)  ŐĸŃőĶėĪňŗŏĔŇħěŅĔėĺŅĴŏėĶňĵħȮȮĬŀĔěŅĔĬňŘĮĶŃĝŅĔĶĵńĚĴňėĺŅĴĽĬŒěŒĬ
įĸŇĨĳńĦĤƢĪňŗŏĔňŗĵĺĔńĭĔŅĶĝŃĸŀėĺŅĴĝĶŅȮȮįĸŇĨĳńĦĤƢĽŜŅľĶńĭĬńĔĔňĿŅȮȮįŌƟŀŀĔĔŜŅĸńĚĔŅĵȮȮŐĸŃįŌƟĽŌĚŀŅĵŋȮȮȮĞŉŗĚĶŌĮŐĭĭ
įĸŇĨĳńĦĤƢĪňŗĬŇĵĴĞŊŘŀĔńĬœħƟŐĔƞȮŐėĮĞŌĸȮŏĴŖħȮĬŘŜŅįĸœĴƟȮȮĸŌĔŀĴȮȮŀŅľŅĶŏĝƟŅīńĠıŊĝȮȮŏėĶŊŗŀĚħŊŗĴȮĕĬĴĕĭŏėňŘĵĺȮȮįĸŇĨĳńĦĤƢ
ĬĴȮŏĮƦĬĨƟĬ 
  ĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴŏĔŇħĕŉŘĬŏĶŖĺĴŅĔŒĬĮƤěěŋĭńĬȮĮƤěěńĵľĬŉŗĚĪňŗĽƞĚįĸĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚħńĚĔĸƞŅĺȮėŊŀȮĔŅĶŏĮĸňŗĵĬŐĮĸĚőėĶĚĽĶƟŅĚĮĶŃĝŅĔĶĽƞĚįĸŒľƟĮĶŃŏĪĻœĪĵœħƟŏĕƟŅĽŌƞĽńĚėĴįŌƟĽŌĚŀŅĵŋŐĸƟĺȮĞŉŗĚ
ŒĬĮƖȮı.Ļ.Ȯ2554 ȮĴňěŜŅĬĺĬĮĶŃĝŅĔĶĪňŗŏĮƦĬįŌƟĽŌĚŀŅĵŋĶƟŀĵĸŃȮ10ȮĽƞĚįĸŒľƟėĬĺńĵŐĶĚĚŅĬĨƟŀĚĶńĭĳŅĶŃħŌŐĸįŌƟĽŌĚŀŅĵŋ
ĴŅĔĕŉŘĬȮŐĴƟĺƞŅĶńģĭŅĸĴňĴŅĨĶĔŅĶľĸŅĵŀĵƞŅĚŏıŊŗŀĸħĳŅĶŃıŉŗĚıŇĚħńĚĔĸƞŅĺȮŏĝƞĬȮĔŅĶěńħĽĺńĽħŇĔŅĶŏĚŇĬĶŅĵŏħŊŀĬĽŜŅľĶńĭ
įŌƟĽŌĚŀŅĵŋȮĽĺńĽħŇĔŅĶŏıŊŗŀħŌŐĸĽŋĕĳŅıŐĨƞĬńŗĬĵńĚœĴƞŏıňĵĚıŀȮĮĶŃĔŀĭĔńĭŀŋĨĽŅľĔĶĶĴŀŅľŅĶĕŀĚœĪĵĽƞĺĬŒľĠƞŏĮƦĬ
ŐĭĭįĸŇĨĨŅĴėŜŅĽńŗĚĞŊŘŀľĶŊŀĶńĭěƟŅĚįĸŇĨȮ(OEM : Original Equipment Manufacturer) ĞŉŗĚĽĶƟŅĚĶŅĵœħƟŒľƟĔńĭ
ĮĶŃŏĪĻěŜŅĬĺĬĴŅĔȮŀĵƞŅĚœĶĔŖĨŅĴŒĬŀĬŅėĨŀŋĨĽŅľĔĶĶĴŀŅľŅĶœĪĵėĺĶĽƞĚŏĽĶŇĴŒľƟıńĥĬŅœĮĽŌƞĔŅĶįĸŇĨĪňŗĴňĔŅĶ
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Z:\ĽŋĕĳŇĠĠŅ\Ĵėŀ,0ȮĮ,ŏŀĔĽŅĕŅŀŅľĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 

 

ıńĥĬŅħňœĞĬƢľĶŊŀĶŌĮŐĭĭĽŇĬėƟŅĕŀĚĨĬŏŀĚȮ(ODM : Original Design Manufacturer)ȮĞŉŗĚěŃŏıŇŗĴĕňħėĺŅĴĽŅĴŅĶĩ
ŒĬĔŅĶŐĕƞĚĕńĬĕŀĚĮĶŃŏĪĻŏıŊŗŀĶŀĚĶńĭĔŅĶŐĕƞĚĕńĬŐĭĭŏĽĶňĕŀĚĮĶŃĝŅėĴŀŅŏĞňĵĬŒĬĮƖȮı.Ļ. 2558ȮĬŀĔěŅĔĬňŘĮƤĠľŅ
ĺŇĔķĨėƞŅĬŇĵĴŒĬĽŇĬėƟŅĨƞŅĚĮĶŃŏĪĻĪŜŅŒľƟĮĶŃŏĪĻĨƟŀĚĕŅħħŋĸĔŅĶėƟŅȮĨńĺŀĵƞŅĚĪňŗŏľŖĬœħƟĝńħȮŏĝƞĬȮĔĶĦňįĸŇĨĳńĦĤƢŏĽĶŇĴ
ŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıĪňŗĴňĕŅĵŒĬĮĶŃŏĪĻœĪĵȮĺńĨĩŋħŇĭŏĔŊŀĭĪńŘĚľĴħĴňĔŅĶĬŜŅŏĕƟŅĴŅěŅĔĨƞŅĚĮĶŃŏĪĻĪŜŅŒľƟ
ĮĶŃŏĪĻœĪĵĽŌĠŏĽňĵŏĚŇĬĨĶŅŀŀĔĬŀĔĮĶŃŏĪĻěŜŅĬĺĬĴŅĔȮŀňĔĪńŘĚĭĶŇļńĪĪňŗįĸŇĨĽƞĺĬŒľĠƞŏĮƦĬĭĶŇļńĪĨƞŅĚĝŅĨŇȮĔŅĶĽĶƟŅĚ
ėƞŅĬŇĵĴŒĬĽŇĬėƟŅœĪĵĪňŗĴňĔŅĶĺŇěńĵőħĵėĬœĪĵŏĮƦĬĬĺńĨĔĶĶĴĪňŗĨƞŀĵŀħĳŌĴŇĮƤĠĠŅĕŀĚėĬœĪĵĵƞŀĴŏĮƦĬĺŇĩňĔŅĶĽĶƟŅĚėĺŅĴ
ĴńŗĬėĚŀĵƞŅĚĵńŗĚĵŊĬŒľƟŐĔƞĮĶŃŏĪĻœħƟȮ  
   
/0, įĸĔĶŃĪĭěŅĔȮĕƟŀȮ//.1 ŐĸŃĕƟŀȮ//,0ȮĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ 
 
 /0,/ ĔŅĶıńĥĬŅľĸńĔĽŌĨĶ  
 įĸěŅĔĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚħƟŅĬŏĻĶļģĔŇěȮĽńĚėĴŐĸŃĺńĥĬīĶĶĴȮĶĺĴĩŉĚĔŅĶĮĶŃĔŅĻŒĝƟĕƟŀĔŜŅľĬħĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ,Ȯ2552 ĕŀĚĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĮƦĬįĸŒľƟ
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĴňėĺŅĴěŜŅŏĮƦĬĨƟŀĚĮĶńĭĮĶŋĚŐĸŃıńĥĬŅľĸńĔĽŌĨĶŒľƟĽŀħėĸƟŀĚĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚ 
ĨƞŅĚȮŕȮħńĚĔĸƞŅĺȮőħĵĴňŏĮƚŅĮĶŃĽĚėƢŒľƟĔŅĶįĸŇĨĮĶńĝĠŅħŋļġňĭńĦĤŇĨĽŅĕŅĺŇĝŅŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶĪňŗ
ŏıňĵĭıĶƟŀĴĪńŘĚĳŌĴŇĶŌƟŐĸŃĳŌĴŇīĶĶĴȮŏĮƦĬĭŋėĸŅĔĶĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠŒĬħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶŏıŊŗŀıńĥĬŅ
ŀĚėƢėĺŅĴĶŌƟŐĸŃĺŇěńĵŏıŊŗŀĽĬńĭĽĬŋĬĝŋĴĝĬŐĸŃŀŋĨĽŅľĔĶĶĴȮŐĸŃĴňěŇĨĺŇĠĠŅĦĕŀĚĔŅĶĩŊŀĮĶŃőĵĝĬƢĕŀĚŏıŊŗŀĬĴĬŋļĵƢ
ŏĮƦĬĔŇěĪňŗľĬŉŗĚȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢěńħŏĮƦĬĽĩŅĭńĬĔŅĶĻŉĔļŅĪňŗĴňėĺŅĴıĶƟŀĴĪŅĚħƟŅĬĪĶńıĵŅĔĶŐĸŃ
ĭŋėĸŅĔĶȮȮĨĸŀħěĬĴňĝŊŗŀŏĽňĵĚŒĬħƟŅĬĚŅĬĺŇěńĵŐĸŃĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŀĵŌƞŒĬĶŃħńĭŐĬĺľĬƟŅĕŀĚĮĶŃŏĪĻȮȮĔŅĶıńĥĬŅ
ľĸńĔĽŌĨĶőħĵĮĶńĭĮĶŋĚěŅĔľĸńĔĽŌĨĶŏħŇĴĪňŗĴňŀĵŌƞőħĵĴňėĦŃŀŋĨĽŅľĔĶĶĴŏĔļĨĶŏĮƦĬŐĔĬĬŜŅŒĬĔŅĶŏĝŊŗŀĴőĵĚĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮȮĔŅĶĺŇěńĵĔńĭľĬƞĺĵĚŅĬĨƞŅĚȮŕȮŏĝƞĬȮėĦŃŐıĪĵĻŅĽĨĶƢȮėĦŃŏĳĽńĝĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮėĦŃ
ĪĶńıĵŅĔĶīĶĶĴĝŅĨŇȮėĦŃĺŇĪĵŅĔŅĶěńħĔŅĶŐĸŃėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮěŃĝƞĺĵŒľƟŏĔŇħĔŅĶĭŌĶĦŅĔŅĶĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬȮĔŅĶĺŇěńĵĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŅĴŅĶĩĪňŗěŃįĸŇĨĭŋėĸŅĔĶĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠĽŌĚĪŅĚħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃ
őĳĝĬŅĔŅĶȮŏıŊŗŀŏĮƦĬĔŜŅĸńĚľĸńĔĕŀĚĮĶŃŏĪĻŒĬĔŅĶıńĥĬŅŐĸŃĵĔĶŃħńĭĚŅĬĺŇěńĵŐĸŃŀŋĨĽŅľĔĶĶĴĔŅĶįĸŇĨįĸŇĨĳńĦĤƢ
ŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıŒĬĮĶŃŏĪĻĪňŗĵńĚĨƟŀĚĔŅĶĔŅĶĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňȮŏıŊŗŀĔŅĶĮĶńĭĮĶŋĚŐĸŃ
ıńĥĬŅŒľƟĴňėĺŅĴŏěĶŇĠĔƟŅĺľĬƟŅȮȮĽŅĴŅĶĩıŉŗĚıŅĨĬŏŀĚœħƟŀĵƞŅĚĵńŗĚĵŊĬ 
 
 /0,0 ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ  
  ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĔŜŅľĬħıńĬīĔŇěœĺƟȮ3 ĕƟŀȮėŊŀȮ&1'ȮıńĥĬŅĴľŅĺŇĪĵŅĸńĵŒľƟŏĮƦĬĽńĚėĴ
ģŅĬėĺŅĴĶŌƟĭĬıŊŘĬģŅĬıľŋĺńĥĬīĶĶĴŐĸŃľĸńĔŏĻĶļģĔŇěıŀŏıňĵĚőħĵŒľƟįŌƟŒİƙĶŌƟœħƟĴňőŀĔŅĽŏĕƟŅĩŉĚėĺŅĴĶŌƟŒĬľĸŅĔȮľĸŅĵ
ĶŌĮŐĭĭ &2'ȮĽĶƟŅĚėĺŅĴŏĮƦĬįŌƟĬŜŅĪŅĚĺŇĝŅĔŅĶŒĬĽŅĕŅĪňŗĽŀħėĸƟŀĚĔńĭĻńĔĵĳŅııŊŘĬģŅĬĕŀĚĳŅėŒĨƟȮŐĸŃŏĝŊŗŀĴőĵĚĽŌƞ
ŏėĶŊŀĕƞŅĵĽŅĔĸȮŐĸŃȮ&3'ȮįĽĴįĽŅĬŐĸŃĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĭĬıŊŘĬģŅĬĮĶŃĽĭĔŅĶĦƢĔŅĶĮĢŇĭńĨŇĽŌƞĔŅĶĽŀĬŏıŊŗŀĽĶƟŅĚ
ĮƤĠĠŅȮėŋĦīĶĶĴȮĽĴĶĶĩĬŃŐĸŃőĸĔĪńĻĬƢĽŅĔĸŒľƟŐĔƞĭńĦĤŇĨ 
   ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢŏĮƦĬȮ1ȮŒĬȮ9ȮĴľŅĺŇĪĵŅĸńĵĺŇěńĵŐľƞĚĝŅĨŇȮĴňėĸńĽŏĨŀĶƢĺŇěńĵĔŅĶŏıŇŗĴĴŌĸėƞŅ
įĸŇĨĳńĦĤƢŀŅľŅĶėĶĭĺĚěĶȮŐĸŃėĺŅĴĵńŗĚĵŊĬĕŀĚŀŋĨĽŅľĔĶĶĴŀŅľŅĶŒĬĳŅėŒĨƟŏĮƦĬȮ1ȮŒĬȮ7 ėĸńĽŏĨŀĶƢĺŇěńĵľĸńĔȮőħĵ
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ĴňĔŅĶĺŇěńĵŀŅľŅĶĽŋĕĳŅıŏĮƦĬľĬŉŗĚŒĬėĸńĽŏĨŀĶƢĵƞŀĵőħĵŏĮƦĬĔŅĶĺŇěńĵŏĝŇĚĭŌĶĦŅĔŅĶĪňŗĶĺĴŏŀŅĻŅĽĨĶƢėĺŅĴĶŌƟħƟŅĬĨƞŅĚŕȮ
ŏıŊŗŀĺŇěńĵŐĸŃıńĥĬŅŏıŇŗĴĴŌĸėƞŅŐĸŃėŋĦėƞŅĪŅĚĽŋĕĳŅıěŅĔĺńĨĩŋħŇĭŒĬĮĶŃŏĪĻŐĸŃĳŅėŒĨƟȮȮ 
 
/1, ėĺŅĴĽńĴıńĬīƢȮ&ĩƟŅĴň'ȮĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĽĩŅĭńĬ 
 13.1 ĔĸŋƞĴĺŇĝŅ/ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĬňŘĪňŗŏĮƕħĽŀĬőħĵėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬȮ 
 ǏȮȮȮľĴĺħĺŇĝŅŏĸŊŀĔȮĞŉŗĚŏĮƕħĽŀĬőħĵėĦŃĺŇĪĵŅĻŅĽĨĶƢȮŏĝƞĬȮĶŅĵĺŇĝŅħńĚĨƞŀœĮĬňŘ 

 102-22/  ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĝńŘĬĽŌĚ 1&1-.-4' 
  &Advanced Instrumental Analysis) 

  102-323  ĔŅĶŐĵĔĽŅĶĪŅĚŏėĴň 1&1-.-4' 
  &Chemical Separations) 
 328-503  ŏĪėőĬőĸĵňĕŀĚŏĞĸĸƢ 0&0-.-2' 
  &Cell Technology) 
 106-3.7  ĝňĺŏėĴňĪŅĚĪŃŏĸ 0&0-.-2' 
  &Marine Biochemistry) 
 328-513 ŏĪėĬŇėĮĢŇĭńĨŇĔŅĶĪŅĚĝňĺŏėĴň 3&0-1-2' 
  &Biochemical Laboratory Techniques) 
 328-563  ľĸńĔőĳĝĬŅĔŅĶ 2&0-.-2' 
  &Principles of Nutrition) 
 106-4/1  ŏĪėőĬőĸĵňĕŀĚőĮĶĨňĬŐĸŃŏŀĬœĞĴƢ 0&0-.-2' 
  &Technology of Protein and Enzyme) 
 

 ǏȮȮȮľĴĺħĺŇĝŅŏĸŊŀĔȮĞŉŗĚŏĮƕħĽŀĬőħĵėĦŃŏĳĽńĝĻŅĽĨĶƢȮŏĝƞĬȮĶŅĵĺŇĝŅħńĚĨƞŀœĮĬňŘ 

         570-661  ĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝĽĴŋĬœıĶĕńŘĬĽŌĚ 0&/-1-0' 
   &Advanced Medicinal Plants Tissue Culture) 
  35.-440  ŏėĴňĕŀĚįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ 1&0-1-2' 
   &Chemistry of Natural Products) 
  35.-444  ĝňĺĽńĚŏėĶŅŃľƢĕŀĚįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ 0&0-.-2' 
   &Biosynthesis of Natural Products) 
 ȮȮȮȮȮȮ 35.-445 ĔŅĶĔŜŅľĬħĽŌĨĶőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ 3&1-.-4' 
   &Chemical Structure Determination of Natural Products)  
  35/-320  ĔŅĶĽĔńħŐĸŃĔŅĶĨĶĺěŏŀĔĸńĔļĦƢĽŅĶěŅĔįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ 0&/-1-0' 
   (Separation and Identification of Natural Products)                         
 

 ǏȮȮȮľĴĺħĺŇĝŅŏĸŊŀĔȮĞŉŗĚŏĮƕħĽŀĬėĦŃŀŋĨĽŅľĔĶĶĴŏĔļĨĶȮŏĝƞĬȮĶŅĵĺŇĝŅħńĚĨƞŀœĮĬňŘ 
            63.-3//  ĔĶĶĴĺŇīňŐĮĶĶŌĮĕńŘĬĽŌĚ 1&2-1-2' 
     &Advanced Food Processing) 
  63.-318 ŀŅľŅĶŏıŊŗŀĽŋĕĳŅı 1&0-1-2' 

  &Functional Foods) 
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ȮȮȮȮȮȮȮ 63.-522 ĽĴĭńĨŇŏĝŇĚľĬƟŅĪňŗĕŀĚŀĚėƢĮĶŃĔŀĭŀŅľŅĶ 1&2-1-2' 
  &Functional Properties  of Food Components) 
           63.-524  ĔŅĶĺŇŏėĶŅŃľƢŀŅľŅĶĕńŘĬĽŌĚ 1&2-1-2' 
  &Advanced Food Analysis) 

  63.-33/  ėĺŅĴĮĸŀħĳńĵŐĸŃĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚĕŀĚŀŅľŅĶ 1&1-.-4' 
  &Food Safety and Risk Assessment) 

  650-330  ĔŅĶĺŅĚŐįĬĔŅĶĪħĸŀĚŒĬĚŅĬıńĥĬŅįĸŇĨĳńĦĤƢ 1&2-3-4' 
   &Experimental Design in Product Development ) 
 850-591 ĔŅĶĺŇěńĵŐĸŃıńĥĬŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŅľŅĶ 1&2-3-4' 
   (Research and Development in Food Science and Technology)  

    631-313ȮȮŏĪėőĬőĸĵňĔŅĶľĴńĔĕńŘĬĽŌĚ  ȮȮȮȮȮȮȮȮȮ1&3-0-6' 
   &Advanced Fermentation Technology' 

Ȯ631-34/ȮŏĪėőĬőĸĵňĝňĺĳŅıŀŅľŅĶ     ȮȮȮȮȮȮȮȮȮ1&3-0-6' 
   &DmmbȮ@gmrcaflmjmew' 
Ȯ ȮȮ631-340ȮěŋĸĝňĺĺŇĪĵŅŀŅľŅĶĕńŘĬĽŌĚ  ȮȮȮȮȮȮȮȮȮ1&3-0-6' 
   &Advanced Food Microbiology) 
 ȮȮ631-36/ȮĔŅĶĮĶŃĔŀĭĔŅĶīŋĶĔŇěŏĪėőĬőĸĵňĝňĺĳŅı  ȮȮȮȮȮȮȮȮȮ1&1-.-4' 
 ȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮ&Entrepreneurship in Biotechnology) 

 855-551 ĭĶĶěŋĳńĦĤƢŀŅľŅĶĕńŘĬĽŌĚ 1&2-3-4'Ȯ 
    &Advanced Food Packaging) 
   635-110 ĔŅĶĨĸŅħŒĬŀŋĨĽŅľĔĶĶĴŏĔļĨĶ 2 (2-0-4) 
    &Marketing in Agro-Industry) 

 857-431 ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶīŋĶĔŇěħƟŅĬŀŋĨĽŅľĔĶĶĴŏĔļĨĶ 3 (3-0-6) 
   ĕĬŅħĔĸŅĚŐĸŃĕĬŅħĵƞŀĴ  
   (Agro-Industry SMEs Entrepreneurship) 
ľĴŅĵŏľĨŋȮĔŅĶŏĸŊŀĔĶŅĵĺŇĝŅŏĸŊŀĔĪňŗĬŀĔŏľĬŊŀěŅĔĪňŗĔŜŅľĬħŒľƟŏĮƦĬœĮĨŅĴħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶ 

 
 13.2 ĔĸŋƞĴĺŇĝŅ/ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬŒľƟĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬĨƟŀĚĴŅŏĶňĵĬȮ 
 œĴƞĴň 
 
 13.3 ĔŅĶĭĶŇľŅĶěńħĔŅĶ 

1) ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮĴňľĬƟŅĪňŗėĺĭėŋĴħŌŐĸĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟĽŀħėĸƟŀĚ
ĔńĭŐįĬĔŅĶŏĶňĵĬŏıŊŗŀĭĶĶĸŋĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶȮĨŅĴľĸńĔŏĔĦĤƢŐĸŃĶŃŏĭňĵĭĨƞŅĚŕŐĸŃ
ĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵłȮĞŉŗĚŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬĔŜŅľĬħőħĵĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶ
ŀŋħĴĻŉĔļŅȮ&ĽĔŀ,'  
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2) ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮıŇěŅĶĦŅėĺŅĴŏľĴŅŃĽĴĕŀĚĶŅĵĺŇĝŅŏĸŊŀĔĪňŗŏĮƕħĽŀĬőħĵėĦŃ/
ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬ 

3) ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮĴŀĭľĴŅĵŒľƟįŌƟěńħĔŅĶĶŅĵĺŇĝŅĪŋĔĶŅĵĺŇĝŅȮĪŜŅľĬƟŅĪňŗĮĶŃĽŅĬĚŅĬĔńĭ
ĳŅėĺŇĝŅȮŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĽŀħėĸƟŀĚ
ĔńĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 

4) ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶėĺĶĽŜŅĶĺěĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŏıŊŗŀŏĮƦĬĺŇĝŅŏĸŊŀĔ
ĕŀĚľĸńĔĽŌĨĶĬňŘȮŐĸŃĮĶŃĽŅĬĚŅĬĔńĭľĬƞĺĵĚŅĬĪňŗĶńĭįŇħĝŀĭĔŅĶĽŀĬĶŅĵĺŇĝŅħńĚĔĸƞŅĺȮĔƞŀĬŏĮƕħĳŅė
ĔŅĶĻŉĔļŅ 
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ľĴĺħĪňŗ 0   ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 

 
1.  ĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
 1.1  ĮĶńĝĠŅ 
       ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ ĴŋƞĚŏĬƟĬĔŅĶĺŇěńĵŏĝŇĚĸŉĔŐĭĭȮȮȮ
ĽľĺŇĪĵŅĔŅĶȮŏıŊŗŀıńĥĬŅŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶȮŏıŊŗŀĬŜŅœĮĽŌƞĬĺńĨĔĶĶĴĪňŗĽŅĴŅĶĩ
ĵĔĶŃħńĭėŋĦĳŅıĕŀĚĮĶŃĝŅĔĶĕŀĚĮĶŃŏĪĻœħƟȮıĶƟŀĴĪńŘĚŏĮƦĬįŌƟĪňŗĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ 
 
 1.2  ėĺŅĴĽŜŅėńĠ 
 ȮȮȮȮ ĽŋĕĳŅĺŃĕŀĚėĬĕŉŘĬĔńĭĮƤěěńĵŀŅľŅĶȮĽĳŅıŐĺħĸƟŀĴȮŏĴŊŗŀœħƟĭĶŇőĳėŀŅľŅĶĪňŗĴňėŋĦėƞŅőĳĝĬŅĔŅĶȮ
ĮĸŀħĳńĵŐĸŃŏľĴŅŃĽĴĔńĭĽŋĕĳŅıĕŀĚĨĬŏŀĚĽƞĚįĸŒľƟĴňĽŋĕĳŅıħňȮħƟĺĵŏľĨŋįĸĬňŘěŉĚĪŜŅŒľƟėĬĴňėĺŅĴĶŃĴńħĶŃĺńĚŒĬ
ŏĶŊŗŀĚŀŅľŅĶŐĸŃĽŋĕĳŅıĴŅĔĕŉŘĬȮěŉĚĪŜŅŒľƟĬńĔĺŇĪĵŅĻŅĽĨĶƢœħƟıńĥĬŅįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıĕŉŘĬȮ
ŏıŊŗŀĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĭĶŇőĳė 
 ȮȮȮȮ ŀŅľŅĶĽŋĕĳŅıĬŀĔěŅĔŒľƟėŋĦėƞŅĪŅĚőĳĝĬŅĔŅĶȮŐĸŃĶĽĝŅĨŇĨŅĴĪňŗĨƟŀĚĔŅĶŐĸƟĺȮěŃĨƟŀĚĴňėŋĦĽĴĭńĨŇ
ĝƞĺĵŏĽĶŇĴĽĶƟŅĚĽŋĕĳŅıĕŀĚĶƞŅĚĔŅĵŐĸŃĮƚŀĚĔńĬőĶėȮěŅĔĔŅĶĻŉĔļŅħƟŅĬĨĸŅħŐĸŃıķĨŇĔĶĶĴĕŀĚįŌƟĭĶŇőĳėȮıĭĺƞŅőĶė
ĪňŗįŌƟĭĶŇőĳėŒľƟėĺŅĴĽŜŅėńĠĴŅĔœħƟŐĔƞȮőĶėľńĺŒěŐĸŃľĸŀħŏĸŊŀħȮőĶėĴŃŏĶŖĚȮőĶėŀƟĺĬȮőĶėŏĭŅľĺŅĬȮőĶėĪŅĚŏħŇĬŀŅľŅĶȮ
ŐĸŃőĶėĪňŗŏĔŇħěŅĔėĺŅĴŏėĶňĵħȮĬŀĔěŅĔĬňŘĴňįĸŇĨĳńĦĤƢĴŅĔĴŅĵĪňŗěŜŅľĬƞŅĵŏĔňŗĵĺĔńĭĔŅĶĝŃĸŀėĺŅĴĝĶŅȮįĸŇĨĳńĦĤƢ
ĽŜŅľĶńĭĬńĔĔňĿŅȮŐĸŃįŌƟĽŌĚŀŅĵŋȮœħƟŐĔƞȮŐėĮĞŌĸŏĴŖħȮĬŘŜŅįĸœĴƟȮĸŌĔŀĴȮŀŅľŅĶŏĝƟŅīńĠıŊĝȮŏėĶŊŗŀĚħŊŗĴȮĕĬĴĕĭŏėňŘĵĺȮ
įĸŇĨĳńĦĤƢĬĴȮŏĮƦĬĨƟĬ 
      ĭĶŇļńĪĺŇěńĵĨĸŅħĝńŘĬĬŜŅĕŀĚőĸĔėŅħĔŅĶĦƢĴŌĸėƞŅĨĸŅħŀŅľŅĶĽŋĕĳŅıȮ&œĴƞĶĺĴįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶ
ŐĸŃŏėĶŊŗŀĚħŊŗĴ'ȮĪńŗĺőĸĔěŃĴňŐĬĺőĬƟĴŏıŇŗĴĕŉŘĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚŐĸŃŏĮƦĬœĮŀĵƞŅĚĔƟŅĺĔĶŃőħħȮőħĵėŅħĺƞŅŒĬĮƖȮı.Ļ. 2556 
ŀńĨĶŅĔŅĶŏĨŇĭőĨĕŀĚŀŋĨĽŅľĔĶĶĴħńĚĔĸƞŅĺěŃĕĵŅĵĨńĺĩŉĚĶƟŀĵĸŃȮ200.5ȮŏĴŊŗŀŏĪňĵĭĔńĭĮƖȮı.Ļ. 2549 ŒĬĮƖȮı.Ļ. 2555 
ŐĸŃȮ2556 ėŅħĺƞŅěŃĴňĴŌĸėƞŅȮ2.4 ŐĸŃȮ2.7 ĸƟŅĬĸƟŅĬĭŅĪȮĨŅĴĸŜŅħńĭȮőħĵĮĶŃŏĪĻĪňŗėŅħĺƞŅěŃĴňŀńĨĶŅĔŅĶŏĨŇĭőĨĽŌĚȮ
ėŊŀȮĔĸŋƞĴĨĸŅħŒľĴƞŒĬŐĩĭĵŋőĶĮĨŃĺńĬĨĔŐĸŃĨŃĺńĬŀŀĔȮŀŏĴĶŇĔŅŏľĬŊŀȮŐĸŃŏŀŏĝňĵȮĽŜŅľĶńĭĮĶŃŏĪĻœĪĵĴňĴŌĸėƞŅĨĸŅħ
ŏĜıŅŃŏėĶŊŗŀĚħŊŗĴĽŋĕĳŅıŒĬĮƖȮı.Ļ. 2552 œĴƞĬƟŀĵĔĺƞŅȮ3,000 ĸƟŅĬĭŅĪȮőħĵĴňŀńĨĶŅĔŅĶŏĨŇĭőĨŒĬŐĨƞĸŃĮƖŏıŇŗĴĕŉŘĬĶƟŀĵ
ĸŃȮ3.ȮĨńŘĚŐĨƞĮƖȮı.Ļ. 2549-2552 
        ĮĶŃŏĪĻœĪĵĞŉŗĚĴňėĺŅĴıĶƟŀĴĪńŘĚħƟŅĬĺńĨĩŋħŇĭȮıŊĝȮįńĔįĸœĴƟȮĽĴŋĬœıĶĶĺĴĩŉĚĽńĨĺƢŐĸŃěŋĸŇĬĪĶňĵƢȮĴňėĺŅĴ
ľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮėĬœĪĵĶŌƟěńĔŒĝƟĽŇŗĚĬňŘŏĮƦĬĵŅĶńĔļŅőĶėȮĵŅĭŜŅĶŋĚȮŐĸŃŒĝƟŏĮƦĬŀŅľŅĶȮĬŀĔěŅĔĬňŘĮĶŃŏĪĻœĪĵĵńĚĴň
ėĺŅĴıĶƟŀĴĪŅĚħƟŅĬŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮěŉĚĴňĻńĔĵĳŅıĪňŗěŃŏĮƕħĨĸŅħħƟŅĬĬňŘȮŐĨƞĵńĚĕŅħĕƟŀĴŌĸĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢĪňŗĴŅĽĬńĭĽĬŋĬĨńĺĽŇĬėƟŅȮĪŜŅŒľƟœĴƞĽŅĴŅĶĩĽƞĚŏĽĶŇĴŒľƟŏĔŇħĔŅĶŐĕƞĚĕńĬŒĬĨĸŅħœħƟ 
 ȮȮȮȮȮȮȮ ħńĚĬńŘĬĔŅĶĻŉĔļŅĺŇěńĵŀĵƞŅĚėĶĭĺĚěĶȮĨĸŀħľƞĺĚőĞƞĔŅĶįĸŇĨįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃįĸŇĨĳńĦĤƢ
ŀŅľŅĶĽŋĕĳŅıȮŏıŊŗŀŒľƟœħƟĕƟŀĴŌĸĪŅĚĺŇĪĵŅĻŅĽĨĶƢŏĝŇĚĸŉĔŀĵƞŅĚěĶŇĚěńĚȮěŉĚŏĮƦĬŏĶŊŗŀĚŏĶƞĚħƞĺĬŐĸŃěŜŅŏĮƦĬĪňŗěŃĨƟŀĚĴň
ĭŋėĸŅĔĶĪňŗĴňėĺŅĴĶŌƟŀĵƞŅĚėĶĭĺĚěĶŒĬħƟŅĬĬňŘȮĞŉŗĚĕĦŃĬňŘĮĶŃŏĪĻœĪĵĵńĚœĴƞĴňĽĩŅĭńĬĔŅĶĻŉĔļŅŒħĪňŗĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ŐĸŃĔŅĶĺŇěńĵŒĬĔŅĶĪŜŅŒľƟŏĔŇħĔŅĶıńĥĬŅŀĚėƢėĺŅĴĶŌƟŀĵƞŅĚěĶŇĚěńĚŐĸŃĨƞŀŏĬŊŗŀĚ 
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 ȮȮȮȮȮȮȮȮ ěŅĔėĺŅĴĽŜŅėńĠŐĸŃĮƤĠľŅħńĚĔĸƞŅĺŒĬĔŅĶįĸŇĨĭŋėĸŅĔĶĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠȮĪŅĚħƟŅĬŀŅľŅĶĽŋĕĳŅı
ŐĸŃőĳĝĬŅĔŅĶȮŏıŊŗŀıńĥĬŅŀĚėƢėĺŅĴĶŌƟŐĸŃĺŇěńĵȮĽĬńĭĽĬŋĬĝŋĴĝĬŐĸŃŀŋĨĽŅľĔĶĶĴȮėĦŃŀŋĨĽŅľĔĶĶĴŏĔļĨĶȮ
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢěŉĚŏĮƦĬŐĔĬĬŜŅŒĬĔŅĶŏĝŊŗŀĴőĵĚĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĔŅĶĺŇěńĵĔńĭľĬƞĺĵĚŅĬĨƞŅĚŕȮŏĝƞĬȮ
ėĦŃŐıĪĵĻŅĽĨĶƢȮėĦŃŏĳĽńĝĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮėĦŃĪĶńıĵŅĔĶīĶĶĴĝŅĨŇȮėĦŃĺŇĪĵŅĔŅĶěńħĔŅĶȮŐĸŃėĦŃ
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴŅĝƞĺĵĭŌĶĦŅĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĔŅĶĺŇěńĵŒľƟĴňĮĶŃĽŇĪīŇĳŅıȮĽŅĴŅĶĩįĸŇĨĭńĦĤŇĨŒľƟĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠĪŅĚħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶȮŏıŊŗŀŏĮƦĬĔŜŅĸńĚĽŜŅėńĠŒĬĔŅĶıńĥĬŅĮĶŃŏĪĻŐĸŃĵĔĶŃħńĭ
ŀŋĨĽŅľĔĶĶĴĔŅĶįĸŇĨįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıȮĞŉŗĚĵńĚĨƟŀĚĔŅĶŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňŒĬĔŅĶ
ĮĶńĭĮĶŋĚŐĸŃıńĥĬŅĮĶŃŏĪĻŒľƟĴňėĺŅĴŏěĶŇĠĔƟŅĺľĬƟŅŐĸŃĽŅĴŅĶĩıŉŗĚıŅĨĬŏŀĚœħƟŀĵƞŅĚĵńŗĚĵŊĬ 
 
 1.3 ĺńĨĩŋĮĶŃĽĚėƢ 
 1.  ŏıŊŗŀįĸŇĨĮĶńĝĠŅħŋļġňĭńĦĤŇĨĪňŗĴňėĺŅĴĽŅĴŅĶĩĭŌĶĦŅĔŅĶĺŇĝŅĔŅĶŏĝŇĚĸŉĔȮŐĸŃŏĝŊŗŀĴőĵĚ 
  ėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĨƞŅĚŕȮĔńĭŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶŀĵƞŅĚėĶĭĺĚěĶȮŏıŊŗŀıńĥĬŅȮ 

ŐĸŃŐĔƟœĕĮƤĠľŅĕŀĚĝŋĴĝĬŐĸŃŀŋĨĽŅľĔĶĶĴ 
 2.  ŏıŊŗŀįĸŇĨĮĶńĝĠŅħŋļġňĭńĦĤŇĨĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠŐĸŃĴňĻńĔĵĳŅıĽŌĚĪŅĚħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃ
   őĳĝĬŅĔŅĶŒĬĔŅĶĪŜŅĚŅĬĪńŘĚŒĬĶŃħńĭĕŀĚįŌƟĮĶŃĔŀĭĔŅĶŀŇĽĶŃȮĬńĔĺŇěńĵŐĸŃĬńĔĺŇĝŅĔŅĶ 
 3.  ŏıŊŗŀįĸŇĨĮĶńĝĠŅħŋļġňĭńĦĤŇĨĪňŗĽŅĴŅĶĩėŇħȮĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮŐĸŃĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞ/

ĬĺńĨĔĶĶĴĕŀĚįĸŇĨĳńĦĤƢľĶŊŀĔĶŃĭĺĬĔŅĶĪňŗĽŅĴŅĶĩĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŐĔƟĮƤĠľŅŒĬĶŃħńĭĪƟŀĚĩŇŗĬ
ŐĸŃŀŋĨĽŅľĔĶĶĴȮĪńŘĚĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ 

 4.   ŏıŊŗŀįĸŇĨĮĶńĝĠŅħŋļġňĭńĦĤŇĨĪňŗĴňėĺŅĴĨĶŃľĬńĔĩŉĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮŐĸŃĴň
ėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮ 

 
2. ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
    ėŅħĺƞŅěŃħŜŅŏĬŇĬĔŅĶŒľƟŐĸƟĺŏĽĶŖěŒĬĶŀĭĔŅĶĻŉĔļŅȮ&1ȮĮƖ' 
ŐįĬıńĥĬŅ/ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ/ĨńĺĭƞĚĝňŘ 

1.  ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĨŅĴŏĔĦĤƢĕŀĚ
ĽĔŀ,ŐĸŃĴňėĺŅĴĽŀħėĸƟŀĚĔńĭ
ĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 

1. ĴňĔŅĶĪĭĪĺĬĮĶńĭĮĶŋĚ
 ľĸńĔĽŌĨĶĪŋĔȮ1ȮĮƖȮ 
2. ĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚ
 įĸįĸŇĨĕŀĚľĸńĔĽŌĨĶĔŖėŊŀ
 ĬńĔĻŉĔļŅȮŀŅěŅĶĵƢįŌƟĽŀĬȮ
 ŐĸŃŐľĸƞĚĚŅĬŏıŊŗŀĬŜŅĕƟŀĴŌĸ
 ŏľĸƞŅĬňŘĴŅĮĶŃĔŀĭĔŅĶ
 ıŇěŅĶĦŅĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
ȮȮȮȮŒľƟĴňėĺŅĴĪńĬĽĴńĵĴŅĔĕŉŘĬ 

1. ŏŀĔĽŅĶĔŅĶĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶĨŅĴĔĶŀĭȮȮȮ
ĴŅĨĶģŅĬ 

2. ŏŀĔĽŅĶĔŅĶĮĶŃŏĴŇĬėĺŅĴ
ıŉĚıŀŒěĪŋĔĶŀĭĔŅĶ
ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
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ŐįĬıńĥĬŅ/ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ/ĨńĺĭƞĚĝňŘ 
2. ŐįĬıńĥĬŅŀŅěŅĶĵƢŒľƟĴňėĺŅĴĶŌƟĪŅĚ
ĺŇĝŅĔŅĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃȮ
ĔŅĶĺŇěńĵŒĬĽŅĕŅĪňŗĨĬŏŀĚĽĬŒěŐĸŃ
ĩĬńħȮ 

1. ĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢĴň
 őŀĔŅĽŏĕƟŅĶƞĺĴĔŅĶŀĭĶĴ
 ĪŅĚĺŇĝŅĔŅĶľĶŊŀĺŇěńĵĶŃĵŃ
 ĽńŘĬĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ
 ĨƞŅĚĮĶŃŏĪĻŏıŊŗŀŏıŇŗĴ
 ĻńĔĵĳŅıĔŅĶĺŇěńĵŒľƟĔńĭ
 ŀŅěŅĶĵƢ 
2.  ĽĬńĭĽĬŋĬĔŅĶŏĕƟŅĽŌƞĨŜŅŐľĬƞĚ
 ĪŅĚĺŇĝŅĔŅĶĕŀĚĭŋėĸŅĔĶ
 ĨŜŅŐľĬƞĚŀŅěŅĶĵƢĳŅĵŒĬȮ     
 3-5 ĮƖ 
3.  ĴňĔŀĚĪŋĬŏıŊŗŀĔŅĶĺŇěńĵ
 ĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞȮĪňŗĴňŀŅĵŋ
 ĔŅĶĪŜŅĚŅĬœĴƞŏĔŇĬȮ1-2 ĮƖĪňŗ
 ĵńĚœĴƞıĶƟŀĴĕŀĪŋĬĔńĭŐľĸƞĚȮȮ 
ȮȮȮȮĪŋĬŀŊŗĬŕœħƟ 

1. ĴňľĸńĔģŅĬĔŅĶŏĕƟŅĶƞĺĴ
ĮĶŃĝŋĴȮĽńĴĴĬŅŏĝŇĚĺŇĝŅĔŅĶ
ŀĵƞŅĚĬƟŀĵĮƖĸŃȮ1ȮėĶńŘĚ 

2. ŐįĬĔŅĶŏĕƟŅĽŌƞĨŜŅŐľĬƞĚĪŅĚ
 ĺŇĝŅĔŅĶĕŀĚėĦŅěŅĶĵƢ 
3.ȮľĸńĔģŅĬĔŅĶŒľƟĔŅĶ
ĽĬńĭĽĬŋĬĪŋĬĺŇěńĵŐĔƞ
ŀŅěŅĶĵƢŒľĴƞ 

3.  ŐįĬĔŅĶıńĥĬŅėŋĦĳŅıĕŀĚ
ĬńĔĻŉĔļŅŒľƟĴňĪńŘĚėĺŅĴĶŌƟŐĸŃĽŅĴŅĶĩ
ĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶȮŐĸŃ
ĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟȮ 

1. ĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅĴňėĺŅĴ
ŒİƙĶŌƟĪŅĚĺŇĝŅĔŅĶŀŅľŅĶ
ĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶįƞŅĬ
ĔŇěĔĶĶĴ journal clubȮ 

2. 0,ȮȮěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬ
ĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚŐĸŃ
įŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠŏıŊŗŀĽĶƟŅĚ
ŀĚėƢėĺŅĴĶŌƟŒľĴƞ 

3.  ěńħŒľƟĴňĔŅĶĽńĴĴĬŅȮıĭĮŃȮ
 ľĶŊŀĔŅĶŏĕƟŅŏĵňŗĵĴĝĴĽĩŅĬ
 ĮĶŃĔŀĭĔŅĶĪňŗŏĮƦĬ
 ŐľĸƞĚŏĶňĵĬĶŌƟľĶŊŀŐľĸƞĚĚŅĬȮ 
ĕŀĚĬńĔĻŉĔļŅȮľĶŊŀŏĝŇĠ
ĺŇĪĵŅĔŅĶěŅĔĝŋĴĝĬȮŏŀĔĝĬȮ
ŀŋĨĽŅľĔĶĶĴĴŅŒľƟėĺŅĴĶŌƟ
ĮĶŃĽĭĔŅĶĦƢĪňŗŏĮƦĬ
ĮĶŃőĵĝĬƢ 

1.  őĮĶŐĔĶĴĔŅĶěńħȮjournal 
 club 
2. ŐįĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚ
ŐĨƞĸŃĶŅĵĺŇĝŅȮ 
1,ȮěŜŅĬĺĬĬĺńĨĔĶĶĴȮľĶŊŀ
ĽŇĪīŇĭńĨĶ/ŀĬŋĽŇĪīŇĭńĨĶ 
2,ȮŏŀĔĽŅĶĔŅĶŀĭĶĴȮĽńĴĴĬŅȮ
 ŏĝŇĠŏĮƦĬĺŇĪĵŅĔĶȮľĶŊŀĔŅĶ
 ĕŀŏĕƟŅŏĵňŗĵĴĝĴĽĩŅĬ
 ĮĶŃĔŀĭĔŅĶ 
3.  ŏŀĔĽŅĶĔŅĶĮĶŃŏĴŇĬĺńħįĸ
 ĕŀĚĔŇěĔĶĶĴĪňŗĪŜŅ 
4,ȮȮőėĶĚĔŅĶıńĥĬŅĬńĔĻŉĔļŅ 
 



13 
 

Z:\ĽŋĕĳŇĠĠŅ\Ĵėŀ,0ȮĮ,ŏŀĔĽŅĕŅŀŅľĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 

 

ŐįĬıńĥĬŅ/ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ/ĨńĺĭƞĚĝňŘ 
4.  ěńħĔŇěĔĶĶĴěŇĨĽŅīŅĶĦŃ
 ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňĽƞĺĬ
 ĝƞĺĵŏľĸŊŀĽńĚėĴȮȮ 

4. ŐįĬıńĥĬŅĬńĔĻŉĔļŅŒľƟĴňėĺŅĴȮ
 ĽŅĴŅĶĩŒĬĔŅĶıŌħȮŀƞŅĬŐĸŃ
 ŏĕňĵĬĳŅļŅŀńĚĔķļœħƟħňŏıŊŗŀĵĔȮ
 ĶŃħńĭĴŅĨĶģŅĬĕŀĚĭńĦĤŇĨŏĕƟŅĽŌƞ
 ĶŃħńĭĽŅĔĸ 

1. ĽƞĚŏĽĶŇĴŒľƟŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ŏıŊŗŀıńĥĬŅĪńĔļŃ
ĳŅļŅŀńĚĔķļĪňŗěńħőħĵėĦŃȮ
ľĶŊŀĴľŅĺŇĪĵŅĸńĵ 

2. ěńħŒľƟĴňĔŇěĔĶĶĴȮJournal 
club ŐĸŃĽńĴĴĬŅŏĝŇĚ
ĺŇĝŅĔŅĶŏĮƦĬĳŅļŅŀńĚĔķļ
ĪŋĔ ĳŅėĔŅĶĻŉĔļŅȮȮ 

3. ĽƞĚŏĽĶŇĴŒľƟĬŜŅŏĽĬŀįĸĚŅĬŒĬ
 ĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶŏĮƦĬ
 ĳŅļŅŀńĚĔķļ 
4. ŒĬĭŅĚĶŅĵĺŇĝŅĴňĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬŏĮƦĬĳŅļŅŀńĚĔķļ 

1.  ŐįĬıńĥĬŅĕňħėĺŅĴȮ ȮȮ
ĽŅĴŅĶĩŒĬĔŅĶŒĝƟĳŅļŅȮ
ŀńĚĔķļĕŀĚĬńĔĻŉĔļŅ 

2.ȮȮŐįĬĔŇěĔĶĶĴĽńĴĴĬŅ 
3. ȮĔŜŅľĬħĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ 

5.ȮŐįĬıńĥĬŅĔŅĶŏıŇŗĴěŜŅĬĺĬĬńĔĻŉĔļŅȮ
ěŜŅĬĺĬįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮŐĸŃȮ
įĸĚŅĬĪňŗĩƞŅĵĪŀħĽŌƞĝŋĴĝĬ/
ŀŋĨĽŅľĔĶĶĴȮ 

/,ȮĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀĔńĭ
ľĬƞĺĵĚŅĬĬŀĔėĦŃŏıŊŗŀ
ěńħľŅĪŋĬĔŅĶĻŉĔļŅŐĸŃĺŇěńĵ 
0,ȮĽĬńĭĽĬŋĬŒľƟŀĭĶĴĔŅĶ
ĬŜŅŏĽĬŀȮĔŅĶĨňıŇĴıƢȮĔŅĶěħ
ĽŇĪīŇĭńĨĶȮŀĬŋĽŇĪīŇĭńĨĶ 

3. ěńħĔŇěĔĶĶĴĩƞŅĵĪŀħėĺŅĴĶŌƟ
įĸĚŅĬĺŇěńĵĽŌƞĝŋĴĝĬ/
ŀŋĨĽŅľĔĶĶĴ 

1.ȮŏŀĔĽŅĶėĺŅĴĶƞĺĴĴŊŀȮ
&MOU)ȮŐĸŃěŜŅĬĺĬ
ĪŋĬĔŅĶĻŉĔļŅĪňŗœħƟĶńĭ 

2.ȮȮŏŀĔĽŅĶĔŅĶŏĕƟŅŀĭĶĴľĶŊŀȮ
ĽńĴĴĬŅ 
1,ȮȮěŜŅĬĺĬįĸĚŅĬĪňŗœħƟĶńĭĔŅĶ
ĨňıŇĴıƢȮŏįĵŐıĶƞ/ĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňĽŌƞĝŋĴĝĬ/
ŀŋĨĽŅľĔĶĶĴ 
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ľĴĺħĪňŗȮ3   ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 
/,Ȯ ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 
 1.1 ĶŃĭĭ Ȯ 
  ěńħĔŅĶĻŉĔļŅĶŃĭĭĪĺŇĳŅėȮ ĳŅėĔŅĶĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅ 15 ĽńĮħŅľƢ 
  ĕƟŀĔŜŅľĬħĨƞŅĚŕȮŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ  
  (ĳŅėįĬĺĔȮĜ' 
 
 1.2 ĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬ 
  œĴƞĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĳŅėķħŌĶƟŀĬȮȮȮ 
 
 1.3 ĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė Ȯ 
  œĴƞĴň 
 
2.  ĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 
 2.1 ĺńĬ-ŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮ 
  ŏĶňĵĬĺńĬěńĬĪĶƢĩŉĚĺńĬĻŋĔĶƢȮŏĺĸŅȮ.6,..-/4,1.ȮĬ, ľĶŊŀŏĺĸŅŀŊŗĬĪňŗŏľĴŅŃĽĴ 
  ĳŅėĨƟĬȮŏħŊŀĬĴŇĩŋĬŅĵĬȮůȮĔńĬĵŅĵĬ 
  ĳŅėĮĸŅĵȮŏħŊŀĬĨŋĸŅėĴȮůȮĔŋĴĳŅıńĬīƢ 
 
 2.2 ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 
  0,0,/ ľĸńĔĽŌĨĶŐĭĭȮ/ 
  - ŐĭĭȮ1.1 ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪŒĬľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨĽŅĕŅ

ŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶȮĺŇĪĵŅĻŅĽĨĶƢĽŋĕĳŅıĪňŗŏĔňŗĵĺĕƟŀĚ ľĶŊŀĽŅĕŅŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚȮőħĵ
ĴňėŃŐĬĬŏĜĸňŗĵĽŃĽĴœĴƞĨŗŜŅĔĺƞŅȮ1,5.ȮľĶŊŀŏĪňĵĭŏĪƞŅŒĬĔĶĦňĪňŗĴňėŃŐĬĬŏĜĸňŗĵĽŃĽĴĨŗŜŅĔĺƞŅȮ
1,5.ȮěŃĨƟŀĚĴňėŋĦĽĴĭńĨŇŏıŇŗĴŏĨŇĴħńĚĬňŘ 

  - Ȯ ĴňįĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĪňŗĴňĔŅĶĨĶĺěĽŀĭėŋĦĳŅıľĶŊŀȮpeer review ŀĵƞŅĚĬƟŀĵȮ/Ȯ
   ŏĶŊŗŀĚȮľĶŊŀ 
  - Ȯ ĴňĮĶŃĽĭĔŅĶĦƢĔŅĶĺŇěńĵľĶŊŀĪŜŅĚŅĬŒĬĽŅĕŅĺŇĪĵŅĻŅĽĨĶƢȮľĶŊŀĽŅĕŅŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚ
   ĬƟŀĵȮ2ȮĮƖ 
  - ŐĭĭȮ1.2 ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňŒĬľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĺŇĪĵŅĻŅĽĨĶƢ

ĽŋĕĳŅıĪňŗŏĔňŗĵĺĕƟŀĚ ľĶŊŀĽŅĕŅŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚȮőħĵĴňėŃŐĬĬŏĜĸňŗĵĽŃĽĴœĴƞĨŗŜŅĔĺƞŅȮ1,5.Ȯ 
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 0,0,0 ľĸńĔĽŌĨĶŐĭĭȮ0 
   - ŐĭĭȮ2.1 ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪŒĬľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨĽŅĕŅ
    ŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶȮĺŇĪĵŅĻŅĽĨĶƢĽŋĕĳŅıĪňŗŏĔňŗĵĺĕƟŀĚ ľĶŊŀĽŅĕŅŀŊŗĬĪňŗ 
    ŏĔňŗĵĺĕƟŀĚȮ 
  - ŐĭĭȮ2.2 ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňŒĬľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĺŇĪĵŅĻŅĽĨĶƢ

ĽŋĕĳŅıĪňŗŏĔňŗĵĺĕƟŀĚ ľĶŊŀĽŅĕŅŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚȮőħĵĴňėŃŐĬĬŏĜĸňŗĵĽŃĽĴœĴƞĨŗŜŅĔĺƞŅȮ1,25Ȯ 
  ĪńŘĚĬňŘĔŅĶĶńĭŏĕƟŅĕŀĚĪńŘĚĽŀĚŐįĬěŃıŇěŅĶĦŅėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅĶƞĺĴĔńĭħŋĸĵıŇĬŇěĕŀĚ
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶł 

 
    2.3 ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅ 
 ŏĬŊŗŀĚěŅĔľĸńĔĽŌĨĶŏĮƕħĶńĭĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔĽŅĕŅĺŇĝŅĪňŗŐĨĔĨƞŅĚĔńĬȮŒĬĕĦŃĪňŗĴňľĸńĔĽŌĨĶ
ĮĶŃĔŀĭħƟĺĵĶŅĵĺŇĝŅĪňŗŏĮƦĬĽľĻŅĽĨĶƢěŉĚıĭĮƤĠľŅĔŅĶĕŅħėĺŅĴıĶƟŀĴĕŀĚĬńĔĻŉĔļŅĪňŗŐĨĔĨƞŅĚĔńĬœĮĨŅĴĽŅĕŅĪňŗ
ĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňľĶŊŀĮĶŇĠĠŅőĪȮħńĚĬňŘ 

1) ĬńĔĻŉĔļŅĕŅħėĺŅĴĶŌƟıŊŘĬģŅĬŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃĔŅĶĺŅĚŐįĬĔŅĶĺŇěńĵŐĸŃĔŅĶıńĥĬŅŀŅľŅĶĽŋĕĳŅı
ŐĸŃĶŃĭĭŏĴĨŅĭŀĸŇĞŉĴĕŀĚĽŅĶŀŅľŅĶ 

 2) ĬńĔĻŉĔļŅĕŅħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėƟĬėĺƟŅŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸŏĝŇĚĺŇĝŅĔŅĶ 
 3)  ĬńĔĻŉĔļŅĕŅħĪńĔļŃĳŅļŅŀńĚĔķļŒĬĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸŐĸŃĔŅĶĽŊŗŀĽŅĶȮȮ 

 

 0,4 ĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ-ȮĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1 
 1) ĔŜŅľĬħŒľƟĬńĔĻŉĔļŅĪŋĔėĬĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟıŊŘĬģŅĬĪňŗĮĶŃĔŀĭħƟĺĵȮĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĺŅĚ

  ŐįĬĔŅĶĪħĸŀĚŐĸŃĽĩŇĨŇȮěŋĸŇĬĪĶňĵƢŀŅľŅĶȮĔŅĶŐĮĶĶŌĮŀŅľŅĶȮŏėĴňŀŅľŅĶȮŐĸŃŏĴĨŅĭŀĸŇĞŉĴĕŀĚ
  ĽŅĶŀŅľŅĶȮľŅĔįĸĔŅĶĽŀĭœħƟėŃŐĬĬĨŗŜŅĔĺƞŅĶƟŀĵĸŃȮ60 ĬńĔĻŉĔļŅěŃĨƟŀĚŏĶňĵĬĺŇĝŅĮĶńĭıŊŘĬģŅĬȮ    
  859-501 ľĸńĔĔŅĶıŊŘĬģŅĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶȮőħĵœĴƞĬńĭľĬƞĺĵĔŇĨȮŐĸŃœħƟĶńĭȮ 

  įĸĔŅĶĮĶŃŏĴŇĬŏĮƦĬĶŃħńĭĕńŘĬȮS ŐĸŃĔŜŅľĬħŒľƟĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬŒĬĶŅĵĺŇĝŅȮ859-691 ĺŇīňĔŅĶĺŇěńĵ
ħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶȮěŜŅĬĺĬȮ3 ľĬƞĺĵĔŇĨȮŏĮƦĬĶŅĵĺŇĝŅĭńĚėńĭȮ 

 2)Ȯ ĔŜŅľĬħŒľƟĬńĔĻŉĔļŅĪŋĔėĬĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅȮ859-696 ĽńĴĴĬŅȮ1, 859-697 ĽńĴĴĬŅȮ2ȮŐĸŃȮ859-
698 ĽńĴĴĬŅȮ3ȮŏıŊŗŀŏıŇŗĴĪńĔļŃĪŅĚĮƤĠĠŅȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸȮėĺŅĴĶńĭįŇħĝŀĭȮĔŅĶ
ĺŇŏėĶŅŃľƢŐĸŃĔŅĶĽŊŗŀĽŅĶĪńŘĚŒĬĶŌĮŐĭĭĳŅļŅœĪĵŐĸŃŀńĚĔķļȮĶĺĴĩŉĚĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĴň
ĔŅĶŏĶňĵĬĔŅĶĽŀĬĭŅĚĶŅĵĺŇĝŅľĶŊŀĴňĔŇěĔĶĶĴĪňŗŒĝƟĳŅļŅŀńĚĔķļȮŏĝƞĬȮĔŇěĔĶĶĴĔŅĶŀƞŅĬĭĪėĺŅĴĪŅĚ
ĺŇĝŅĔŅĶȮ 

 3) ĔŜŅľĬħŒľƟĬńĔĻŉĔļŅŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏıŊŗŀŏıŇŗĴıŌĬĪńĔļŃħƟŅĬĳŅļŅŀńĚĔķļȮŏĝƞĬȮĔŇěĔĶĶĴ Journal 
club ĔŇěĔĶĶĴŏĕƟŅĶƞĺĴŐĸŃĬŜŅŏĽĬŀĽńĴĴĬŅŏĮƦĬĳŅļŅŀńĚĔķļȮĶĺĴĪńŘĚĔŅĶŏĕňĵĬįĸĚŅĬĺŇěńĵŏıŊŗŀĔŅĶ
ĨňıŇĴıƢŏĮƦĬĳŅļŅŀńĚĔķļ 

 4)   ĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅŏĕňĵĬĺŇĪĵŅĬŇıĬīƢŏĮƦĬĳŅļŅŀńĚĔķļ 
 5) ĔŜŅľĬħŒľƟĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚįƞŅĬįĸĪħĽŀĭĳŅļŅŀńĚĔķļȮ&PSU-GET ľĶŊŀŏĪňĵĭŏĪƞŅ) ĨŅĴŏĔĦĤƢ

ĕŀĚĭńĦĤŇĨĻŉĔļŅ 
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 0,5 ŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ5ȮĮƖȮȮ 
ĶŃħńĭĮĶŇĠĠŅŏŀĔ 

ěŜŅĬĺĬĬńĔĻŉĔļŅ 
ěŜŅĬĺĬĬńĔĻŉĔļŅŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

0335 0336 0337 0338 0359 

ĝńŘĬĮƖĪňŗȮ/ 3 3 3 3 3 

ĝńŘĬĮƖĪňŗȮ0 - 3 3 3 3 

ĝńŘĬĮƖĪňŗȮ3 - - 3 3 3 
ĶĺĴ 3 6 9 9 9 

ėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ - - 3 3 3 
 
 
 2.6 ĚĭĮĶŃĴŅĦĨŅĴŐįĬ 
 2.6.1 ĚĭĮĶŃĴŅĦĶŅĵĶńĭȮ&ľĬƞĺĵĭŅĪ' 

 
 2.6.2 ĚĭĮĶŃĴŅĦĶŅĵěƞŅĵȮ&ľĬƞĺĵĭŅĪ' 

ľĴĺħȮŏĚŇĬ 
ĮƖĚĭĮĶŃĴŅĦ 

0335 0336 0337 0338 0359 
Ĕ. ĚĭħŜŅŏĬŇĬĔŅĶ  

/. ėƞŅŒĝƟěƞŅĵĭŋėĸŅĔĶ /*156*6.. /*24/*3.. /*327*0.. /*420*0.. /*52.*5.. 
0. ėƞŅŒĝƟěƞŅĵħŜŅŏĬŇĬĚŅĬȮ 
    (œĴƞĶĺĴȮ1) 

/46*... 147*4.. 4.7*6.. 45.*6.. 515*6.. 

1. ĪŋĬĔŅĶĻŉĔļŅ 3.*... 3.*... 3.*... 3.*... 3.*... 
2. ĶŅĵěƞŅĵĶŃħńĭ
ĴľŅĺŇĪĵŅĸńĵ 

. . . . . 

ĶĺĴȮ(Ĕ) /*374*6.. /*66/*/.. 0*0.7*... 0*141*... 0*306*3.. 

ĕ. ĚĭĸĚĪŋĬ  

ĶŅĵĸŃŏŀňĵħĶŅĵĶńĭ ĮƖĚĭĮĶŃĴŅĦ 
 
 0335 0336 0337 0338 0359 

ėƞŅĭŜŅĶŋĚĔŅĶĻŉĔļŅ 
168*... 114*... 3.2*... 3.2*... 3.2*... 

ėƞŅĸĚĪŃŏĭňĵĬ 

ŏĚŇĬŀŋħľĬŋĬěŅĔĶńģĭŅĸ //2*... 006*... 120*... 120*... 120*... 

ĶĺĴĶŅĵĶńĭ 060*... 342*... 624*... 624*... 624*... 
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ľĴĺħȮŏĚŇĬ ĮƖĚĭĮĶŃĴŅĦ 

ėƞŅėĶŋĳńĦĤƢ . . . . . 

ĶĺĴȮ(ĕ) . . . . . 

ĶĺĴȮ(Ĕ) + (ĕ) /*374*6.. /*66/*/.. 0*0.7*... 0*141*... 0*306*3.. 

ěŜŅĬĺĬĬńĔĻŉĔļŅȮ 1 4 7 7 7 

ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĬńĔĻŉĔļŅ 310*045 1/1*3/5 023*222 040*334 06.*722 
 
 
 2.7 ĶŃĭĭĔŅĶĻŉĔļŅ 

Ã ŐĭĭĝńŘĬŏĶňĵĬ 
Ã ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
Ã ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
Ã ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔ (E-learning) 
Ã ŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĨŀĶƢŏĬŖĨ 
Ã ŀŊŗĬŕ (ĶŃĭŋ) 

 
 2.8 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĽĩŅĭńĬŀŋħĴĻŉĔļŅȮ&ĩƟŅĴň' 

ŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ(ĳŅėįĬĺĔȮĜ' 
 

1,Ȯ ľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 
 ľĸńĔĽŌĨĶĮĶŇĠĠŅŏŀĔȮŐĭƞĚĔŅĶĻŉĔļŅŏĮƦĬȮ0ȮŐįĬȮėŊŀ 
   - ȮȮ ŐĭĭȮ1 ŏĮƦĬŐįĬĔŅĶĻŉĔļŅĪňŗŏĬƟĬĔŅĶĪŜŅĺŇěńĵŒĬĶŌĮĺŇĪĵŅĬŇıĬīƢŀĵƞŅĚŏħňĵĺȮŐĸŃĔŜŅľĬħĸĚĪŃŏĭňĵĬ
ĶŅĵĺŇĝŅȮ859-696 ĽńĴĴĬŅȮ1, 859-697 ĽńĴĴĬŅȮ2ȮŐĸŃȮ859-698 ĽńĴĴĬŅȮ3ȮľĶŊŀĴňĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶŀŊŗĬ
ŏıŇŗĴŏĨŇĴœħƟőħĵœĴƞĬńĭľĬƞĺĵĔŇĨ 
   - ȮȮ ŐĭĭȮ2 ŏĮƦĬŐįĬĔŅĶĻŉĔļŅĪňŗĴňĪńŘĚĔŅĶŏĶňĵĬĶŅĵĺŇĝŅĨƞŅĚȮŕȮŐĸŃĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢȮ 

 
 1,/Ȯ ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ ĶĺĴĨĸŀħľĸńĔĽŌĨĶ    48   ľĬƞĺĵĔŇĨ &ŐĭĭȮ1.1 ľĶŊŀȮ2.1) 
    ĶĺĴĨĸŀħľĸńĔĽŌĨĶ    72   ľĬƞĺĵĔŇĨ &ŐĭĭȮ1.2 ľĶŊŀȮ2.2) 
 
Ȯ 1,0 őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮ 
   0 ŐĭĭȮ1.1 48 ľĬƞĺĵĔŇĨ 

     - ȮȮĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 
     -  *ĽńĴĴĬŅȮ1 1 ľĬƞĺĵĔŇĨ 
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     -  *ĽńĴĴĬŅȮ2 1 ľĬƞĺĵĔŇĨ 
     -  *ĽńĴĴĬŅȮ3 1 ľĬƞĺĵĔŇĨ 
 
   0 ŐĭĭȮ1.2 72 ľĬƞĺĵĔŇĨ 

     - ȮȮĺŇĪĵŅĬŇıĬīƢ 72 ľĬƞĺĵĔŇĨ 
     -  *ĽńĴĴĬŅȮ1 1 ľĬƞĺĵĔŇĨ 
     -  *ĽńĴĴĬŅȮ2 1 ľĬƞĺĵĔŇĨ 
     -  *ĽńĴĴĬŅȮ3 1 ľĬƞĺĵĔŇĨ 
* œĴƞĬńĭľĬƞĺĵĔŇĨ 
  ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮȮŀŅěŒľƟĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬĭŅĚĶŅĵĺŇĝŅȮȮĞŉŗĚŏĮƦĬĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ
ŀŊŗĬŕȮĕŀĚĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢŏıŇŗĴŏĨŇĴȮŏıŊŗŀĮĶńĭıŊŘĬģŅĬėĺŅĴĶŌƟőħĵœĴƞĬńĭľĬƞĺĵĔŇĨ 
 
   0 ŐĭĭȮ2.1  48 ľĬƞĺĵĔŇĨ 

      - ȮľĴĺħĺŇĝŅĭńĚėńĭ  9 ľĬƞĺĵĔŇĨ   
      -ȮľĴĺħĺŇĝŅŏĸŊŀĔ Ȯ1 ľĬƞĺĵĔŇĨ    
      -ȮĺŇĪĵŅĬŇıĬīƢ 34 ľĬƞĺĵĔŇĨ 

 
   0 ŐĭĭȮ2.2  72 ľĬƞĺĵĔŇĨ 

      - ȮľĴĺħĺŇĝŅĭńĚėńĭ  16 ľĬƞĺĵĔŇĨ   
      -ȮľĴĺħĺŇĝŅŏĸŊŀĔ Ȯ8 ľĬƞĺĵĔŇĨ    
      -ȮĺŇĪĵŅĬŇıĬīƢ  48 ľĬƞĺĵĔŇĨ 

 
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŀŅěŒľƟĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬĭŅĚĶŅĵĺŇĝŅȮĞŉŗĚŏĮƦĬĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶŀŊŗĬŕĕŀĚ
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢŏıŇŗĴŏĨŇĴȮȮŏıŊŗŀĮĶńĭıŊŘĬģŅĬėĺŅĴĶŌƟőħĵœĴƞĬńĭľĬƞĺĵĔŇĨ 
 
 1,3 ĶŅĵĺŇĝŅ 
  3.3.1 ĽŜŅľĶńĭľĸńĔĽŌĨĶŐĭĭȮ/,/ 
   Ĕ, ľĴĺħĺŇĝŅĮĶńĭıŊŘĬģŅĬȮ 2 ľĬƞĺĵĔŇĨ 
    *637-3./ȮľĸńĔĔŅĶıŊŘĬģŅĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 2&2-.-4' 
     (Principle of Functional Food Industry and Nutrition) 
   ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟıŊŘĬģŅĬœĴƞįƞŅĬŒĬĕńŘĬĨŀĬĔŅĶĽŀĭŏĕƟŅĻŉĔļŅȮőħĵœĴƞĬńĭ 
  ľĬƞĺĵĔŇĨ  
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 ĕ,Ȯ ľĴĺħĺŇĝŅĭńĚėńĭ 48 ľĬƞĺĵĔŇĨ 
  Ȯ637-726 ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ26&.-/22-.' 
  ȮȮȮȮȮȮȮȮȮȮȮȮ(Thesis) 
 *859-696 ĽńĴĴĬŅȮ/ /&.-0-/' 
   (Seminar I)   
 *859-697 ĽńĴĴĬŅȮ0 /&.-0-/' 
  Ȯ(Seminar II) 
 *859-698 ĽńĴĴĬŅȮ3 /&.-0-/' 
  Ȯ(Seminar III) 
* œĴƞĬńĭľĬƞĺĵĔŇĨ 
  
 1,3,0ȮĽŜŅľĶńĭľĸńĔĽŌĨĶŐĭĭȮ/,0 
   Ĕ, ľĴĺħĺŇĝŅĮĶńĭıŊŘĬģŅĬȮ     2 ľĬƞĺĵĔŇĨ 
    *637-3./ȮľĸńĔĔŅĶıŊŘĬģŅĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 2&2-.-4' 
     (Principle of Functional Food Industry and Nutrition) 
   ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟıŊŘĬģŅĬœĴƞįƞŅĬŒĬĕńŘĬĨŀĬĔŅĶĽŀĭŏĕƟŅĻŉĔļŅȮőħĵœĴƞĬńĭ 
   ľĬƞĺĵĔŇĨ 
  ĕ,ȮľĴĺħĺŇĝŅĭńĚėńĭȮȮ                                                   72 ľĬƞĺĵĔŇĨ 
  637-750 ĺŇĪĵŅĬŇıĬīƢ 50&.-0/4-.' 
   (Thesis) 
 *859-696 ĽńĴĴĬŅȮ/ /&.-0-/' 
   (Seminar I)   
 *859-697 ĽńĴĴĬŅȮ0 /&.-0-/' 
  Ȯ(Seminar II) 
 *859-698 ĽńĴĴĬŅȮ3 /&.-0-/' 
   Ȯ(Seminar III) 
* œĴƞĬńĭľĬƞĺĵĔŇĨ 
 
 1,3,1ȮĽŜŅľĶńĭľĸńĔĽŌĨĶŐĭĭȮ0,/  
   Ĕ,Ȯ ľĴĺħĺŇĝŅĭńĚėńĭ       9 ľĬƞĺĵĔŇĨ 
 859-471 ĺŇīňĔŅĶĺŇěńĵħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 1&0-1-2'
  (Research Methodology in Functional Food and Nutrition) 
 859-472 ŐĬĺėŇħĔŅĶĺŇěńĵŐĸŃıńĥĬŅħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 1&1-.-4'
  (Research and Development Concept in Functional  
  Food and Nutrition) 
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 859-696 ĽńĴĴĬŅȮ/ /&.-0-/' 
  (Seminar I)   
 859-697 ĽńĴĴĬŅȮ0 /&.-0-/' 
  (Seminar II) 
 859-696 ĽńĴĴĬŅȮ1 /&.-0-/' 
  (Seminar III) 
 
 ĕ.  ľĴĺħĺŇĝŅŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮ1  ľĬƞĺĵĔŇĨ 
 /'ȮĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĽĩŅĬĺŇěńĵįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶŏıŊŗŀĽŋĕĳŅı 
 859-511 ŀŅľŅĶȮőĳĝĬŅĔŅĶŐĸŃĽŋĕĳŅı 0&0-.-2'
  (Food, Nutrition and Health) 
  859-512 įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıŒĬĺŇĩňŏĴĨŅĭŀĸŇĔ  0&0-.-2' 
   (Nutraceutical and Functional Food in Metabolic Pathway) 
 859-513  ŏĪėőĬőĸĵňŐĸŃĔŅĶıŅĦŇĝĵƢĕŀĚįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶ 3(3-0-6' 
   ĽŋĕĳŅı 
   (Technology and Commercialization of Nutraceutical 
   and Functional Food) 
 859-521  őĳĝĬŅĔŅĶĝŋĴĝĬ 1&1-.-4' 
  &Community Nutrition) 
 859-522  őĳĝĬŅĔŅĶĔńĭĽŋĕĳŅıŐĸŃőĶėĳńĵ 1&1-.-4' 
  &Nutrition in Health and Disease) 
 859-523  ıŇļĺŇĪĵŅŒĬŀŅľŅĶŐĸŃőĳĝĬŅĔŅĶ 1&1-.-4' 
  &Toxicology in Food  and Nutrition) 
   859-531 įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıěŅĔŐľĸƞĚĔŜŅŏĬŇħıŊĝ 3(3-0-6) 
   ŐĸŃĽĴŋĬœıĶ  
    (Nutraceutical and Functional Food from Plants  
               and Medicinal Plants)  
   637-310 įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıěŅĔȮ 3(0-1-2) 
    ŐľĸƞĚĔŜŅŏĬŇħĽńĨĺƢŐĸŃěŋĸŇĬĪĶňĵƢ  
    (Nutraceutical and Functional Food from Animals  
    and Microorganisms) 
   859-533 ĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅı 3(0-1-2) 
    (Nutraceutical and Functional Food Development) 
   859-534 ľńĺĕƟŀŏĜıŅŃĪŅĚħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 3(3-0-6) 
    (Selected Topics in Functional Food and Nutrition) 
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   859-541 ĔŅĶĻŉĔļŅĮĶŃĽŇĪīŇĳŅıŐĸŃėĺŅĴĮĸŀħĳńĵĕŀĚĽŅĶŀŀĔķĪīŇś 3(0-1-2) 
    ĝňĺĳŅıŐĸŃįĸŇĨĳńĦĤƢŀŅľŅĶĽŋĕĳŅı  
    (Efficacy and Safety of Bioactive Agents and Functional Food) 
   859-542 ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňĕŀĚĽŅĶŀŀĔķĪīŇśĝňĺĳŅı 3(0-1-2) 
    (Chemical Analysis of Bioactive Agents) 
   859-543 ĔġľĴŅĵŐĸŃĴŅĨĶģŅĬȮĔŅĶĕŉŘĬĪŃŏĭňĵĬįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶ 3(3-0-6) 
    ŐĸŃŀŅľŅĶĽŋĕĳŅı  
    (Regulation and Standard, Registration of Nutraceutical  
                           and Functional Food) 
 
 0'ȮĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵėĦŃ-ȮĳŅėĺŇĝŅȮŐĸŃľĸńĔĽŌĨĶŀŊŗĬ 
   63.-3//  ĔĶĶĴĺŇīňŐĮĶĶŌĮŀŅľŅĶĕńŘĬĽŌĚ 1&2-1-2' 
    &Advanced Food Processing) 
   63.-318 ŀŅľŅĶŏıŊŗŀĽŋĕĳŅı 1&0-1-2' 
    &Functional Foods) 
   63.-521 ĽĴĭńĨŇŏĝŇĚľĬƟŅĪňŗĕŀĚŀĚėƢĮĶŃĔŀĭŀŅľŅĶ 1&2-1-2' 
    &Functional Properties  of Food Components) 
   63.-524  ĔŅĶĺŇŏėĶŅŃľƢŀŅľŅĶĕńŘĬĽŌĚ 1&2-1-2' 
    &Advanced Food Analysis) 
   63.-33/  ėĺŅĴĮĸŀħĳńĵŐĸŃĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚĕŀĚŀŅľŅĶ 1&1-.-4' 
    &Food Safety and Risk Assessment) 
   850-542 ŏėĴňŐĸŃĝňĺŏėĴňĕŀĚŀŅľŅĶĪŃŏĸ 1&1-0-2' 
    (Chemistry and Biochemistry of Seafoods) 
   650-330  ĔŅĶĺŅĚŐįĬĔŅĶĪħĸŀĚŒĬĚŅĬıńĥĬŅįĸŇĨĳńĦĤƢ 1&2-3-4' 
    &Experimental Design in Product Development ) 
 ȮȮȮȮȮȮȮȮȮ631-340ȮěŋĸĝňĺĺŇĪĵŅŀŅľŅĶĕńŘĬĽŌĚ   ȮȮȮ1&3-0-6' 
   ȮȮȮȮȮ&Advanced Food Microbiology) 
 855-551 ĭĶĶěŋĳńĦĤƢŀŅľŅĶĕńŘĬĽŌĚ 1&2-3-4'Ȯ
  &Advanced Food Packaging) 

       857-431 ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶīŋĶĔŇěħƟŅĬŀŋĨĽŅľĔĶĶĴŏĔļĨĶ    3 (3-0-6) 
   ȮȮȮȮȮĕĬŅħĔĸŅĚŐĸŃĕĬŅħĵƞŀĴ  
        (Agro-Industry SMEs Entrepreneurship) 
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 1'ȮĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĨƞŅĚėĦŃ-ȮĳŅėĺŇĝŅȮŐĸŃľĸńĔĽŌĨĶŀŊŗĬȮ 
  ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ 

           102-22/ ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĝńŘĬĽŌĚ  1&1-.-4' 
    &Advanced Instrumental Analysis) 

  102-323  ĔŅĶŐĵĔĽŅĶĪŅĚŏėĴň 1&1-.-4' 
    &Chemical Separations) 
  328-503  ŏĪėőĬőĸĵňĕŀĚŏĞĸĸƢ  0&0-.-2' 
    &Cell Technology) 
  106-3.7  ĝňĺŏėĴňĪŅĚĪŃŏĸ  0&0-.-2' 
    &Marine Biochemistry) 
  328-513 ŏĪėĬŇėĮĢŇĭńĨŇĔŅĶĪŅĚĝňĺŏėĴň  3&0-1-2' 
    &Biochemical Laboratory Techniques) 
  328-563  ľĸńĔőĳĝĬŅĔŅĶ  2&0-.-2' 
    &Principles of Nutrition) 
  106-4/1  ŏĪėőĬőĸĵňĕŀĚőĮĶĨňĬŐĸŃŏŀĬœĞĴƢ  0&0-.-2' 
    &Technology of Protein and Enzyme) 

   ėĦŃŏĳĽńĝĻŅĽĨĶƢȮ   

          570-661  ĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝĽĴŋĬœıĶĕńŘĬĽŌĚ  0&/-1-0' 
     &Advanced Medicinal Plants Tissue Culture) 
   35.-440  ŏėĴňĕŀĚįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ  1&0-1-2' 
     &Chemistry of Natural Products) 
   35.-444  ĝňĺĽńĚŏėĶŅŃľƢĕŀĚįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ  0&0-.-2' 
     &Biosynthesis of Natural Products) 
 ȮȮȮȮȮȮ  35.-445 ĔŅĶĔŜŅľĬħĽŌĨĶőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ  3&1-.-4' 
     &Chemical Structure Determination of Natural Products) 
   57/-520  ĔŅĶĽĔńħŐĸŃĔŅĶĨĶĺěŏŀĔĸńĔļĦƢĽŅĶěŅĔįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ  0&/-1-0' 
     (Separation and Identification of Natural Products)                         

 
ľĴŅĵŏľĨŋ ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅŀŊŗĬŕȮĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ
 ľĶŊŀĽĩŅĭńĬĔŅĶĻŉĔļŅŀŊŗĬŕȮĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵœħƟȮȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢ
 įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĔƞŀĬĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅ 
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 ė. ľĴĺħĺŇĝŅĺŇĪĵŅĬŇıĬīƢ  ěŜŅĬĺĬȮ16ȮȮľĬƞĺĵĔŇĨ                                
  859-716 ĺŇĪĵŅĬŇıĬīƢ           16(0-108-0) 
    (Thesis) 
 

   Ě, ľĴĺħĺŇĝŅĮĶńĭıŊŘĬģŅĬȮ 2 ľĬƞĺĵĔŇĨ 
    637-3./ȮľĸńĔĔŅĶıŊŘĬģŅĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶĽŋĕĳŅı  2&2-.-4' 
     ŐĸŃőĳĝĬŅĔŅĶ 
     (Principle of Functional Food Industry and Nutrition) 
   ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟıŊŘĬģŅĬœĴƞįƞŅĬŒĬĕńŘĬĨŀĬĔŅĶĽŀĭŏĕƟŅĻŉĔļŅȮőħĵœĴƞĬńĭ
ľĬƞĺĵĔŇĨ 
 
 1,1,2ȮĽŜŅľĶńĭľĸńĔĽŌĨĶŐĭĭȮ0,0  
  Ĕ,Ȯ ľĴĺħĺŇĝŅĭńĚėńĭ /6 ľĬƞĺĵĔŇĨ 
 859-511 ŀŅľŅĶȮőĳĝĬŅĔŅĶŐĸŃĽŋĕĳŅı 0&0-.-2'
  (Food, Nutrition and Health) 
  859-512 įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıŒĬĺŇĩňŏĴĨŅĭŀĸŇĔ  0&0-.-2' 
   (Nutraceutical and Functional Food in Metabolic Pathway) 
 859-513  ŏĪėőĬőĸĵňŐĸŃĔŅĶıŅĦŇĝĵƢĕŀĚįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶ 3(3-0-6' 
   ĽŋĕĳŅı 
   (Technology and Commercialization of Nutraceutical 
   and Functional Food) 
 859-691 ĺŇīňĔŅĶĺŇěńĵħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 3(2-3-4) 
   (Research Methodology in Functional Food and Nutrition) 
 859-472 ŐĬĺėŇħĔŅĶĺŇěńĵŐĸŃıńĥĬŅħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 1&1-.-4'
  (Research and Development Concept in Functional  
  Food and Nutrition) 
 859-696 ĽńĴĴĬŅȮ/ /&.-0-/' 
  (Seminar I)   
 859-697 ĽńĴĴĬŅȮ0 /&.-0-/' 
  (Seminar II) 
 859-696 ĽńĴĴĬŅȮ1 /&.-0-/' 
  (Seminar III) 
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 ĕ.  ľĴĺħĺŇĝŅŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮ8  ľĬƞĺĵĔŇĨ 
 /'ȮĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĽĩŅĬĺŇěńĵįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶŏıŊŗŀĽŋĕĳŅı 
 859-521  őĳĝĬŅĔŅĶĝŋĴĝĬ 1&1-.-4' 
  &Community Nutrition) 
 859-522  őĳĝĬŅĔŅĶĔńĭĽŋĕĳŅıŐĸŃőĶėĳńĵ 1&1-.-4' 
  &Nutrition in Health and Disease) 
 859-523 ıŇļĺŇĪĵŅŒĬŀŅľŅĶŐĸŃőĳĝĬŅĔŅĶ 1&1-.-4' 
  &Toxicology in Food  and Nutrition) 
   859-531 įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıěŅĔŐľĸƞĚĔŜŅŏĬŇħıŊĝ 3(3-0-6) 
   ŐĸŃĽĴŋĬœıĶ  
   (Nutraceutical and Functional Food from Plants  
               and Medicinal Plants)  
   637-310 įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıěŅĔȮ 3(0-1-2) 
    ŐľĸƞĚĔŜŅŏĬŇħĽńĨĺƢŐĸŃěŋĸŇĬĪĶňĵƢ  
    (Nutraceutical and Functional Food from Animals  
    and Microorganisms) 
   859-533 ĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅı 3(0-1-2) 
    (Nutraceutical and Functional Food Development) 
   859-534 ľńĺĕƟŀŏĜıŅŃĪŅĚħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 3(3-0-6) 
    (Selected Topics in Functional Food and Nutrition) 
   859-541 ĔŅĶĻŉĔļŅĮĶŃĽŇĪīŇĳŅıŐĸŃėĺŅĴĮĸŀħĳńĵĕŀĚĽŅĶŀŀĔķĪīŇś 3(0-1-2) 
    ĝňĺĳŅıŐĸŃįĸŇĨĳńĦĤƢŀŅľŅĶĽŋĕĳŅı  
    (Efficacy and Safety of Bioactive Agents and Functional Food) 
   859-542 ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňĕŀĚĽŅĶŀŀĔķĪīŇśĝňĺĳŅı 3(0-1-2) 
    (Chemical Analysis of Bioactive Agents) 
   859-543 ĔġľĴŅĵŐĸŃĴŅĨĶģŅĬȮĔŅĶĕŉŘĬĪŃŏĭňĵĬįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶ 3(3-0-6) 
    ŐĸŃŀŅľŅĶĽŋĕĳŅı  
    (Regulation and Standard, Registration of Nutraceutical  
                           and Functional Food) 
 
 0'ȮĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵėĦŃ-ȮĳŅėĺŇĝŅȮŐĸŃľĸńĔĽŌĨĶŀŊŗĬ 
   63.-3//  ĔĶĶĴĺŇīňŐĮĶĶŌĮŀŅľŅĶĕńŘĬĽŌĚ 1&2-1-2' 
    &Advanced Food Processing) 
   63.-318 ŀŅľŅĶŏıŊŗŀĽŋĕĳŅı 1&0-1-2' 
    &Functional Foods) 
   63.-521 ĽĴĭńĨŇŏĝŇĚľĬƟŅĪňŗĕŀĚŀĚėƢĮĶŃĔŀĭŀŅľŅĶ 1&2-1-2' 
    &Functional Properties  of Food Components) 
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   63.-524  ĔŅĶĺŇŏėĶŅŃľƢŀŅľŅĶĕńŘĬĽŌĚ 1&2-1-2' 
    &Advanced Food Analysis) 
   63.-33/  ėĺŅĴĮĸŀħĳńĵŐĸŃĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚĕŀĚŀŅľŅĶ 1&1-.-4' 
    &Food Safety and Risk Assessment) 
   850-542 ŏėĴňŐĸŃĝňĺŏėĴňĕŀĚŀŅľŅĶĪŃŏĸ 1&1-0-2' 
    (Chemistry and Biochemistry of Seafoods) 
   650-330  ĔŅĶĺŅĚŐįĬĔŅĶĪħĸŀĚŒĬĚŅĬıńĥĬŅįĸŇĨĳńĦĤƢ 1&2-3-4' 
    &Experimental Design in Product Development ) 
 ȮȮȮȮȮȮȮȮȮ631-340ȮěŋĸĝňĺĺŇĪĵŅŀŅľŅĶĕńŘĬĽŌĚ   ȮȮȮ1&3-0-6' 
   ȮȮȮȮȮ&Advanced Food Microbiology) 
 855-551 ĭĶĶěŋĳńĦĤƢŀŅľŅĶĕńŘĬĽŌĚ 1&2-3-4'Ȯ
  &Advanced Food Packaging) 

       857-431 ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶīŋĶĔŇěħƟŅĬŀŋĨĽŅľĔĶĶĴŏĔļĨĶ    3 (3-0-6) 
   ȮȮȮȮȮĕĬŅħĔĸŅĚŐĸŃĕĬŅħĵƞŀĴ  
        (Agro-Industry SMEs Entrepreneurship) 

 
 1'ȮĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĨƞŅĚėĦŃ-ȮĳŅėĺŇĝŅȮŐĸŃľĸńĔĽŌĨĶŀŊŗĬȮ 
  ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ 

           102-22/ ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĝńŘĬĽŌĚ  1&1-.-4' 
    &Advanced Instrumental Analysis) 

  102-323  ĔŅĶŐĵĔĽŅĶĪŅĚŏėĴň 1&1-.-4' 
    &Chemical Separations) 
  328-503  ŏĪėőĬőĸĵňĕŀĚŏĞĸĸƢ  0&0-.-2' 
    &Cell Technology) 
  106-3.7  ĝňĺŏėĴňĪŅĚĪŃŏĸ  0&0-.-2' 
    &Marine Biochemistry) 
  328-513 ŏĪėĬŇėĮĢŇĭńĨŇĔŅĶĪŅĚĝňĺŏėĴň  3&0-1-2' 
    &Biochemical Laboratory Techniques) 
  328-563  ľĸńĔőĳĝĬŅĔŅĶ  2&0-.-2' 
    &Principles of Nutrition) 
  106-4/1  ŏĪėőĬőĸĵňĕŀĚőĮĶĨňĬŐĸŃŏŀĬœĞĴƢ  0&0-.-2' 
    &Technology of Protein and Enzyme) 
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   ėĦŃŏĳĽńĝĻŅĽĨĶƢȮ 

          570-661  ĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝĽĴŋĬœıĶĕńŘĬĽŌĚ  0&/-1-0' 
     &Advanced Medicinal Plants Tissue Culture) 
   35.-440  ŏėĴňĕŀĚįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ  1&0-1-2' 
     &Chemistry of Natural Products) 
   35.-444  ĝňĺĽńĚŏėĶŅŃľƢĕŀĚįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ  0&0-.-2' 
     &Biosynthesis of Natural Products) 
 ȮȮȮȮȮȮ  35.-445 ĔŅĶĔŜŅľĬħĽŌĨĶőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ  3&1-.-4' 
     &Chemical Structure Determination of Natural Products)  
   35/-320  ĔŅĶĽĔńħŐĸŃĔŅĶĨĶĺěŏŀĔĸńĔļĦƢĽŅĶěŅĔįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ  0&/-1-0' 
     (Separation and Identification of Natural Products)                         

 
ľĴŅĵŏľĨŋ ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅŀŊŗĬŕȮĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ
 ľĶŊŀĽĩŅĭńĬĔŅĶĻŉĔļŅŀŊŗĬŕȮĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵœħƟȮȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢ
 įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĔƞŀĬĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅ 
 
 ė. ľĴĺħĺŇĝŅĺŇĪĵŅĬŇıĬīƢ       ȮȮȮȮěŜŅĬĺĬȮ26ȮľĬƞĺĵĔŇĨ   
   
  859-726 ĺŇĪĵŅĬŇıĬīƢ                                                       26(0-/22-0) 
    (Thesis) 
 

   Ě, ľĴĺħĺŇĝŅĮĶńĭıŊŘĬģŅĬȮ ěŜŅĬĺĬȮ2ȮľĬƞĺĵĔŇĨ 
    637-3./ȮľĸńĔĔŅĶıŊŘĬģŅĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶĽŋĕĳŅı  2&2-.-4' 
     ŐĸŃőĳĝĬŅĔŅĶ 
     (Principle of Functional Food Industry and Nutrition) 

ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟıŊŘĬģŅĬœĴƞįƞŅĬŒĬĕńŘĬĨŀĬĔŅĶĽŀĭŏĕƟŅĻŉĔļŅȮőħĵœĴƞĬńĭ
ľĬƞĺĵĔŇĨ 

 1,2ȮȮėŜŅŀīŇĭŅĵėĺŅĴľĴŅĵĕŀĚĶľńĽĺŇĝŅŐĸŃľĬƞĺĵĔŇĨ 
 1,2,/Ȯ ėĺŅĴľĴŅĵĕŀĚĶľńĽĺŇĝŅ 
  ĶľńĽĺŇĝŅȮĮĶŃĔŀĭħƟĺĵĶľńĽĨńĺŏĸĕȮ4ȮľĸńĔȮĴňėĺŅĴľĴŅĵħńĚĨƞŀœĮĬňŘȮȮ 
  ŏĸĕĶľńĽȮ3 ĨńĺŐĶĔȮȮȮ ľĴŅĵĩŉĚ ĶľńĽĳŅėĺŇĝŅȮ/ĽŅĕŅĺŇĝŅ ŐĽħĚĩŉĚĳŅėĺŇĝŅįŌƟĶńĭįŇħĝŀĭĔŅĶěńħ
    ĔŅĶĻŉĔļŅŒĬĶŅĵĺŇĝŅĬńŘĬŕȮ 
   857-***  ėŊŀȮ ĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬőħĵĽĩŅĬĺŇěńĵįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶł 
   63.-((( ėŊŀ ĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬőħĵĳŅėĺŇĝŅŏĪėőĬőĸĵňŀŅľŅĶ 
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   853-***  ėŊŀȮ ĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬőħĵĳŅėĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıŀŋĨĽŅľĔĶĶĴ 
   633-((( ėŊŀ ĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬőħĵĳŅėĺŇĝŅŏĪėőĬőĸĵňĺńĽħŋĳńĦĤƢ 
   635-***  ėŊŀȮ ĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬőħĵĳŅėĺŇĝŅŏĪėőĬőĸĵňŀŋĨĽŅľĔŅĶŏĔļĨĶ 
   324-*** ėŊŀ ĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬőħĵėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
   106-((( ėŊŀ ĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬőħĵėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
   35.-((( ėŊŀ ĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬőħĵėĦŃŏĳĽńĝĻŅĽĨĶƢ 
  ĽŜŅľĶńĭĶŅĵĺŇĝŅĪňŗœĴƞŒĝƞĺŇĪĵŅĬŇıĬīƢ 
  ŏĸĕĶľńĽ ĨńĺĪňŗȮ4 ľĴŅĵĩŉĚ ĝńŘĬĮƖľĶŊŀĶŃħńĭĔŅĶĻŉĔļŅĕŀĚĶŅĵĺŇĝŅĬńŘĬ 
   ŏĸĕȮ4 ľĴŅĵĩŉĚȮ ĺŇĝŅŒĬĶŃħńĭĮĶŇĠĠŅŏŀĔ 
  ŏĸĕĶľńĽ ĨńĺĪňŗȮ5 ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅ 
   ŏĸĕȮ. ľĴŅĵĩŉĚȮ ľĴĺħĺŇĝŅıŊŘĬģŅĬ 
   ŏĸĕȮ1 ľĴŅĵĩŉĚȮ ľĴĺħĺŇĝŅĪńŗĺœĮ 
   ŏĸĕȮ2 ľĴŅĵĩŉĚ ľĴĺħĺŇĝŅőĳĝĬŅĔŅĶĽŋĕĳŅı 
   ŏĸĕȮ3 ľĴŅĵĩŉĚ ľĴĺħĺŇĝŅįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅı 
   ŏĸĕȮ2 ľĴŅĵĩŉĚ ľĴĺħĺŇĝŅıŇļĺŇĪĵŅŐĸŃĔġľĴŅĵ 
   ŏĸĕȮ7 ľĴŅĵĩŉĚ ľĴĺħĺŇěńĵŐĸŃĽńĴĴĬŅ 
  ŏĸĕĶľńĽȮȮĨńĺĪňŗȮ6 ľĴŅĵĩŉĚ ĸŜŅħńĭĺŇĝŅŒĬŐĨƞĸŃĔĸŋƞĴĺŇĝŅ 
   ĽŜŅľĶńĭĶŅĵĺŇĝŅĺŇĪĵŅĬŇıĬīƢ 
   ŏĸĕĶľńĽȮȮĨńĺĪňŗȮ4 ľĴŅĵĩŉĚ ĶľńĽĮĶŃěŜŅĶŃħńĭĔŅĶĻŉĔļŅ 
   ŏĸĕȮ7 ľĴŅĵĩŉĚȮ ĺŇĝŅŒĬĶŃħńĭĮĶŇĠĠŅŏŀĔ 
   ŏĸĕĶľńĽȮȮĨńĺĪňŗȮ5-6 ľĴŅĵĩŉĚ  ěŜŅĬĺĬľĬƞĺĵĔŇĨĺŇĪĵŅĬŇıĬīƢĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħ 
     ŏĝƞĬȮ726 ėŊŀĺŇĪĵŅĬŇıĬīƢŒĬĶŃħńĭĮĶŇĠĠŅŏŀĔȮěŜŅĬĺĬ 
     ľĬƞĺĵĔŇĨĺŇĪĵŅĬŇıĬīƢĨŅĴľĸńĔĽŌĨĶėŊŀȮ26 ľĬƞĺĵĔŇĨ 
 

 1,2,0ȮȮėĺŅĴľĴŅĵĕŀĚěŜŅĬĺĬľĬƞĺĵĔŇĨȮŏĝƞĬȮȮ1&0-1-2'ȮĴňėĺŅĴľĴŅĵħńĚĨƞŀœĮĬňŘ 
  ĨńĺŏĸĕĪňŗȮ/Ȯ&1' ľĴŅĵĩŉĚ ȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴ 
  ĨńĺŏĸĕĪňŗȮ0Ȯ&0' ľĴŅĵĩŉĚȮȮěŜŅĬĺĬĝńŗĺőĴĚĭĶĶĵŅĵĨƞŀĽńĮħŅľƢ 
  ĨńĺŏĸĕĪňŗȮ1Ȯ&1' ľĴŅĵĩŉĚȮȮěŜŅĬĺĬĝńŗĺőĴĚĮĢŇĭńĨŇĔŅĶĨƞŀĽńĮħŅľƢ 
  ĨńĺŏĸĕĪňŗȮ2Ȯ&2' ľĴŅĵĩŉĚ ȮȮěŜŅĬĺĬĝńŗĺőĴĚĻŉĔļŅħƟĺĵĨĬŏŀĚĨƞŀĽńĮħŅľƢ 
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 1,3ȮȮŐįĬĔŅĶĻŉĔļŅ 
 1,3,/ȮĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĻŉĔļŅŒĬľĸńĔĽŌĨĶŐĭĭȮ/ 

ĮƖĪňŗ ĳŅė
ĔŅĶĻŉĔļŅĪňŗ 

įŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭ 
ĮĶŇĠĠŅőĪȮ&ŐĭĭȮ/,/' 

įŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭ 
ĮĶŇĠĠŅĨĶňȮ&ŐĭĭȮ/,0' 

/ / 637-726 ĺŇĪĵŅĬŇıĬīƢ 6ȮȮľĬƞĺĵĔŇĨ 637-750 ĺŇĪĵŅĬŇıĬīƢ 5ȮȮľĬƞĺĵĔŇĨ 
0 637-726 

*859-696 ĽńĴĴĬŅȮ/ 
ĺŇĪĵŅĬŇıĬīƢ 
ĽńĴĴĬŅȮ1 

6ȮȮľĬƞĺĵĔŇĨ 
1ȮȮľĬƞĺĵĔŇĨ 

637-750 
*859-696 

ĺŇĪĵŅĬŇıĬīƢ 
ĽńĴĴĬŅȮ1 

7ȮȮľĬƞĺĵĔŇĨ 
1ȮȮľĬƞĺĵĔŇĨ 

ĶĺĴ /4ȮľĬƞĺĵĔŇĨ ĶĺĴ /4ȮľĬƞĺĵĔŇĨ 
0 / 637-726 ĺŇĪĵŅĬŇıĬīƢ 6ȮȮľĬƞĺĵĔŇĨ 637-750 ĺŇĪĵŅĬŇıĬīƢ /.ȮľĬƞĺĵĔŇĨ 

0 637-726 
*859-697 

ĺŇĪĵŅĬŇıĬīƢ 
ĽńĴĴĬŅȮ2 

6ȮȮľĬƞĺĵĔŇĨ 
1ȮȮľĬƞĺĵĔŇĨ 

637-750 
 

ĺŇĪĵŅĬŇıĬīƢ 
 

/0ȮľĬƞĺĵĔŇĨ 

ĶĺĴ /4ȮľĬƞĺĵĔŇĨ ĶĺĴ 00ȮľĬƞĺĵĔŇĨ 
1 / 637-726 ĺŇĪĵŅĬŇıĬīƢ 6ȮȮľĬƞĺĵĔŇĨ 637-750 ĺŇĪĵŅĬŇıĬīƢ /0ȮľĬƞĺĵĔŇĨ 

0 637-726 
*859-698 

ĺŇĪĵŅĬŇıĬīƢ 
ĽńĴĴĬŅȮ3 

6ȮȮľĬƞĺĵĔŇĨ 
1ȮȮľĬƞĺĵĔŇĨ 

637-750 
*859-697 

ĺŇĪĵŅĬŇıĬīƢ 
ĽńĴĴĬŅȮ2 

/0ȮľĬƞĺĵĔŇĨ 
1ȮȮȮľĬƞĺĵĔŇĨ 

ĶĺĴ /4ȮľĬƞĺĵĔŇĨ ĶĺĴ 02ȮľĬƞĺĵĔŇĨ 
2 / -  637-750 ĺŇĪĵŅĬŇıĬīƢ 3ȮȮȮľĬƞĺĵĔŇĨ 

0 -  637-750 
*859-698 

ĺŇĪĵŅĬŇıĬīƢ 
ĽńĴĴĬŅȮ3 

3ȮȮȮľĬƞĺĵĔŇĨ 
1ȮȮȮľĬƞĺĵĔŇĨ 

  ĶĺĴ /.ȮȮľĬƞĺĵĔŇĨ 
ĶĺĴĨĸŀħľĸńĔĽŌĨĶ 26ȮľĬƞĺĵĔŇĨ ĶĺĴĨĸŀħľĸńĔĽŌĨĶ 72 ľĬƞĺĵĔŇĨ 

*œĴƞėŇħľĬƞĺĵĔŇĨ 
 
 1,3,0ȮȮĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĻŉĔļŅŒĬľĸńĔĽŌĨĶŐĭĭȮ0 

ĮƖĪňŗ ĳŅė
ĔŅĶĻŉĔļŅĪňŗ 

įŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭ 
ĮĶŇĠĠŅőĪȮ&ŐĭĭȮ0,/' 

įŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭ 
ĮĶŇĠĠŅĨĶňȮ&ŐĭĭȮ0,0' 

/ / 637-691 ĺŇīňĔŅĶĺŇěńĵħƟŅĬŀŅľŅĶ        3 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ  

637-3// ŀŅľŅĶőĳĝĬŅĔŅĶŐĸŃĽŋĕĳŅı 0ȮľĬƞĺĵĔŇĨ 

  źźźźź, ĺŇĝŅŏĸŊŀĔ 1ȮľĬƞĺĵĔŇĨ 637-3/0 įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶ 0ȮľĬƞĺĵĔŇĨ 
 ĽŋĕĳŅıŒĬĺŇĩňŏĴĨŅĭŀĸŇĔ 

  637-474 ĽńĴĴĬŅȮ/ /ȮľĬƞĺĵĔŇĨ 637-3/1 ŏĪėőĬőĸĵňŐĸŃĔŅĶıŅĦŇĝĵƢĕŀĚ 1ȮľĬƞĺĵĔŇĨ 
 įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅı 

   
637-691 ĺŇīňĔŅĶĺŇěńĵħƟŅĬŀŅľŅĶȮȮȮȮȮ         3 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 
źźźźź ĺŇĝŅŏĸŊŀĔ 1ȮľĬƞĺĵĔŇĨ 

  ĶĺĴ  5ȮľĬƞĺĵĔŇĨ  ĶĺĴ /1ȮľĬƞĺĵĔŇĨ 

 0 
637-472 ŐĬĺėŇħĔŅĶĺŇěńĵŐĸŃıńĥĬŅ 1ȮľĬƞĺĵĔŇĨ
 ħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 
637-716 ĺŇĪĵŅĬŇıĬīƢ 8ȮľĬƞĺĵĔŇĨ 

637-472 ŐĬĺėŇħĔŅĶĺŇěńĵŐĸŃıńĥĬŅ 1ȮľĬƞĺĵĔŇĨ 
 ħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 
źźźźź ĺŇĝŅŏĸŊŀĔ 0ȮľĬƞĺĵĔŇĨ 

   źźźźź ĺŇĝŅŏĸŊŀĔ 3ȮľĬƞĺĵĔŇĨ 
   637-696 ĽńĴĴĬŅȮ/ /ȮľĬƞĺĵĔŇĨ 
   ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ11ȮľĬƞĺĵĔŇĨ  ĶĺĴ 9ȮľĬƞĺĵĔŇĨ 
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ĮƖĪňŗ ĳŅė
ĔŅĶĻŉĔļŅĪňŗ 

įŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭ 
ĮĶŇĠĠŅőĪȮ&ŐĭĭȮ0,/' 

įŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭ 
ĮĶŇĠĠŅĨĶňȮ&ŐĭĭȮ0,0' 

0 / 637-716 ĺŇĪĵŅĬŇıĬīƢ 9ȮľĬƞĺĵĔŇĨ 637-726 ĺŇĪĵŅĬŇıĬīƢ 4ȮľĬƞĺĵĔŇĨ 
   ĶĺĴ 9ȮľĬƞĺĵĔŇĨ  ĶĺĴ 4ȮľĬƞĺĵĔŇĨ 
 0 637-475 ĽńĴĴĬŅȮ0 /ȮľĬƞĺĵĔŇĨ 637-726 ĺŇĪĵŅĬŇıĬīƢ 7ȮľĬƞĺĵĔŇĨ 
  637-716 ĺŇĪĵŅĬŇıĬīƢ 9ȮľĬƞĺĵĔŇĨ  
   ĶĺĴ /0ȮľĬƞĺĵĔŇĨ  ĶĺĴ 7ȮľĬƞĺĵĔŇĨ 
1 / 637-716 ĺŇĪĵŅĬŇıĬīƢ 4ȮľĬƞĺĵĔŇĨ 637-726 ĺŇĪĵŅĬŇıĬīƢ /.ȮľĬƞĺĵĔŇĨ 
  ȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ 4ȮľĬƞĺĵĔŇĨ  ĶĺĴ /.ȮľĬƞĺĵĔŇĨ 
 0 637-476 ĽńĴĴĬŅȮ1 /ȮľĬƞĺĵĔŇĨ 637-475 ĽńĴĴĬŅȮ0 /ȮľĬƞĺĵĔŇĨ 
  637-716 ĺŇĪĵŅĬŇıĬīƢ 4ȮľĬƞĺĵĔŇĨ 637-726 ĺŇĪĵŅĬŇıĬīƢ /.ȮľĬƞĺĵĔŇĨ 
   ĶĺĴ 5ȮľĬƞĺĵĔŇĨ  ĶĺĴ //ȮľĬƞĺĵĔŇĨ 
2 / 

- 
637-726 ĺŇĪĵŅĬŇıĬīƢ 6ȮľĬƞĺĵĔŇĨ 

   ĶĺĴ 6ȮľĬƞĺĵĔŇĨ 
 0 

- 
637-476 ĽńĴĴĬŅȮ1 /ȮľĬƞĺĵĔŇĨ 

  637-726 ĺŇĪĵŅĬŇıĬīƢ 3ȮľĬƞĺĵĔŇĨ 
    ĶĺĴ 4ȮľĬƞĺĵĔŇĨ 

 ĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮ26ȮľĬƞĺĵĔŇĨ ĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮ50ȮľĬƞĺĵĔŇĨ 
  
 1,4ȮȮėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
 ŀĵŌƞŒĬĳŅėįĬĺĔ Ĕ 
 

 1,5ȮȮĝŊŗŀȮĽĔŋĸȮŏĸĕĮĶŃěŜŅĨńĺĭńĨĶĮĶŃĝŅĝĬȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢ 

 3.7.1 ȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 

Īňŗ ŏĸĕĭńĨĶĮĶŃěŜŅĨńĺ
ĮĶŃĝŅĝĬ 

ĨŜŅŐľĬƞĚ
ĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ ů ĽĔŋĸ ĺŋĥŇĔŅĶĻŉĔļŅĶŃħńĭȮĨĶňȮůőĪȮůȮŏŀĔȮ
&ĽŅĕŅĺŇĝŅ',ȮĽĩŅĭńĬĪňŗĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ, ĮƖĪňĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ
ŐĸŃįĸĚŅĬĪŅĚ
ĺŇĝŅĔŅĶ 

1 1-/./2-..736-.2-2 Ļ, ĬŅĚĽŅĺĳŅĺŇĦňȮĝŇĬŃőĝĨŇ ĺĪ.ĭ.  (ĝňĺĺŇĪĵŅ'*ȮĴ,ȮĴľŇħĸ*Ȯ0320ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
M.Sc.  &Food Science'*ȮU. 
 Illinois* U.S.A., 2526                                  
Ph.D.  (Food Science), U. 
 Illinois* U.S.A., 2529 

ħŌĳŅėįĬĺĔ ě 

0 1-7301-..023-66-1 
 

ŀŅěŅĶĵƢ ĬŅĵĽńĬĪńħȮĺŇŏĝňĵĶőĝĨŇ ĺĪ,ĭ,Ȯ&ŀŋĨĽŅľĔĶĶĴŏĔļĨĶ'Ȯ*Ȯ 
ȮȮȮȮȮȮȮȮȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ, 2540ȮȮȮ 
ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı'*Ȯ 
ȮȮȮȮȮȮȮȮȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ, 2543
ĮĶ,ħ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı'*Ȯ 
ȮȮȮȮȮȮȮȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ, 2549 

ħŌĳŅėįĬĺĔ ě 
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Īňŗ ŏĸĕĭńĨĶĮĶŃěŜŅĨńĺ
ĮĶŃĝŅĝĬ 

ĨŜŅŐľĬƞĚ
ĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ ů ĽĔŋĸ ĺŋĥŇĔŅĶĻŉĔļŅĶŃħńĭȮĨĶňȮůőĪȮůȮŏŀĔȮ
&ĽŅĕŅĺŇĝŅ',ȮĽĩŅĭńĬĪňŗĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ, ĮƖĪňĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ
ŐĸŃįĸĚŅĬĪŅĚ
ĺŇĝŅĔŅĶ 

1 3-9098-00859-15-9 ŀŅěŅĶĵƢ ĬŅĚĽŅĺĺńĝĶňȮĽňľƢĝŜŅĬŅĠīŋĶĔŇě ĺĪ,ĭ,Ȯ&ŏėĴň'*ȮĴ,ȮĽĚĕĸŅĬėĶŇĬĪĶƢ,    
2529 

ĺĪ,Ĵ,Ȯ&ŏėĴňŀŇĬĪĶňĵƢ'*Ĵ,ȮĽĚĕĸŅȮȮ
ĬėĶŇĬĪĶƢ, 2535 

ĮĶ,ħ,Ȯ&ŏĳĽńĝĻŅĽĨĶƢ'*ȮĴ,ȮĽĚĕĸŅ
ĬėĶŇĬĪĶƢ, 2550 

ħŌĳŅėįĬĺĔ ě 

2 1-62/0-..125-11-7 ŀŅěŅĶĵƢ ĬŅĚĽŋĬŇĽŅȮȮĻŇĶŇıĚĻƢĺŋĥŇĔĶ ĺĪ,ĭ, &ĔŅĶěńħĔŅĶĻńĨĶŌıŊĝ'*Ȯ 
 Ĵ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ0310 
ĺĪ,Ĵ,Ȯ &ŏĪėőĬőĸĵňŀŅľŅĶ'*Ȯ 
 Ĵ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ0313 
ĮĶ,ħ,Ȯ &ŏĪėőĬőĸĵňŀŅľŅĶ'*Ȯ 
 Ĵ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ0324 

ħŌĳŅėįĬĺĔ ěȮ 

3 1-7.76-..674-20-7 ŀŅěŅĶĵƢ ĬŅĚĽŅĺěŋĤŅȮȮŐĞƞĺƞŀĚ ĺĪ,ĭ, &ĝňĺĺŇĪĵŅ'*ȮȮȮȮȮȮȮȮȮȮȮ  
 Ĵ, ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ2548ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĺĪ,Ĵ, &ŏĳĽńĝĺŇĪĵŅ'*ȮȮȮȮȮȮȮȮȮȮȮȮ
 Ĵ, ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ253.ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĮĶ,ħ, &ŏĳĽńĝĻŅĽĨĶƢ'*ȮȮȮȮȮȮȮȮ  
 Ĵ, ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ2532 

ħŌĳŅėįĬĺĔ ěȮ 

 
2, ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĔŅĶİƗĔĚŅĬȮľĶŊŀĽľĔŇěĻŉĔļŅ'Ȯ&ĩƟŅĴň'  
  œĴƞĴň 
 
3, ĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅĺŇěńĵȮ&ĩƟŅĴň' 
 3,/ ėŜŅŀīŇĭŅĵőħĵĵƞŀ 
 /, ĬńĔĻŉĔļŅĨƟŀĚĽŀĭőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ1 
  ĽŜŅľĶńĭľĸńĔĽŌĨĶŐĭĭȮ1ȮŐĸŃĳŅĵŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ1 ĽŜŅľĶńĭľĸńĔĽŌĨĶŐĭĭȮ2 

ľĶŊŀĽŀħėĸƟŀĚĨŅĴŐĬĺĮĢŇĭńĨŇŏĶŊŗŀĚĔŅĶĽŀĭőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢĕŀĚĭńĦĤŇĨĻŉĔļŅ 
 0, ĬńĔĻŉĔļŅĨƟŀĚĴňĔŅĶĬŜŅŏĽĬŀėĺŅĴĔƟŅĺľĬƟŅĺŇĪĵŅĬŇıĬīƢȮŀŅěĬŜŅŏĽĬŀŒĬĶŌĮŐĭĭĔŅĶĸĚĪŃŏĭňĵĬŒĬȮ
ĶŅĵĺŇĝŅĽńĴĴĬŅȮěŜŅĬĺĬȮ3 ėĶńŘĚȮĽŜŅľĶńĭŐĭĭȮ/,/ȮŐĸŃȮ0,/ ĽńĴĴĬŅȮ/ȮĸĚĪŃŏĭňĵĬĳŅĵŒĬĮƖĔŅĶĻŉĔļŅ
ĪňŗȮ1ȮĽńĴĴĬŅȮ0ȮĸĚĪŃŏĭňĵĬĳŅĵŒĬĮƖĔŅĶĻŉĔļŅĪňŗȮ2 ŐĸŃĽńĴĴĬŅȮ3ȮĸĚĪŃŏĭňĵĬĳŅĵŒĬĮƖĔŅĶĻŉĔļŅĪňŗȮ3Ȯ
ĽŜŅľĶńĭŐĭĭȮ/,0ȮŐĸŃȮ0,0ȮĽńĴĴĬŅȮ/ȮĸĚĪŃŏĭňĵĬĳŅĵŒĬĮƖĔŅĶĻŉĔļŅĪňŗȮ/ȮĽńĴĴĬŅȮ0ȮĸĚĪŃŏĭňĵĬ
ĳŅĵŒĬĮƖĔŅĶĻŉĔļŅĪňŗȮ1ȮŐĸŃĽńĴĴĬŅȮ1ȮĸĚĪŃŏĭňĵĬĳŅĵŒĬĮƖĔŅĶĻŉĔļŅĪňŗȮ2 
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 3,0 ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 
  /, ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶĶŃħńĭŏĝňŗĵĺĝŅĠ 
  0, ĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶĺŇěńĵŏĝŇĚĸŉĔŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅŒľƟĔńĭŀŋĨĽŅľĔĶĶĴŀŅľŅĶŏıŊŗŀ 
   ĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 
  1, ĽŅĴŅĶĩŏįĵŐıĶƞįĸĚŅĬĺŇěńĵȮȮŒĬĺŅĶĽŅĶŐĸŃĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ   
  2, ĽŅĴŅĶĩĮĶŃĽŅĬĚŅĬŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚħňĶĺĴĪńŘĚĴňěĶŇĵīĶĶĴŐĸŃėŋĦīĶĶĴ 
  5. ĴňėĺŅĴĽŅĴŅĶĩĭŌĶĦŅĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀŒľƟŏĔŇħĔŅĶıńĥĬŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚŐĸŃĵńŗĚĵŊĬ 
 
 3,1 ĝƞĺĚŏĺĸŅȮ 
  3,1,/ ŐĭĭȮ/ȮŐĭĭȮ/,1 :  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĕŀĚĮƖĔŅĶĻŉĔļŅȮĪňŗȮ1  -   ĳŅėĔŅĶĻŉĔļŅĪňŗ  2  ĕŀĚĮƖ 
    ĔŅĶĻŉĔļŅȮĪňŗȮ3   
   ŐĭĭȮ/ȮŐĭĭȮ/,2 :  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĕŀĚĮƖĔŅĶĻŉĔļŅȮĪňŗȮ1  -   ĳŅėĔŅĶĻŉĔļŅĪňŗ  2  ĕŀĚĮƖ 
    ĔŅĶĻŉĔļŅȮĪňŗȮ4 
 
  3,1,0 ŐĭĭȮ0ȮŐĭĭȮ0,/ :Ȯ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĕŀĚĮƖĔŅĶĻŉĔļŅȮĪňŗȮ1  -   ĳŅėĔŅĶĻŉĔļŅĪňŗ  2  ĕŀĚĮƖ 
    ĔŅĶĻŉĔļŅȮĪňŗȮ3 
   ŐĭĭȮ0ȮŐĭĭȮ0,0 :Ȯ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĕŀĚĮƖĔŅĶĻŉĔļŅȮĪňŗȮ1  -   ĳŅėĔŅĶĻŉĔļŅĪňŗ  2  ĕŀĚĮƖ 
    ĔŅĶĻŉĔļŅȮĪňŗȮ4 
   
 3,2 ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ 
  5,2,/  ŐĭĭȮ/ȮŐĭĭȮ/,1 : 26 ľĬƞĺĵĔŇĨ 
    ŐĭĭȮ/ȮŐĭĭȮ/,0 : 50 ľĬƞĺĵĔŇĨ 
  3,2,0  ŐĭĭȮ0ȮŐĭĭȮ0,/ :Ȯ26ȮľĬƞĺĵĔŇĨ 
    ŐĭĭȮ/ȮŐĭĭȮ0,0 : 50 ľĬƞĺĵĔŇĨ 
 
 3,3 ĔŅĶŏĨĶňĵĴĔŅĶ 
  /, ĽŜŅĶĺěȮĶĺĭĶĺĴȮĮĶŃĽŅĬĚŅĬȮŏĔňŗĵĺĔńĭėĺŅĴĨƟŀĚĔŅĶħƟŅĬőĳĝĬŅĔŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıěŅĔ
ľĬƞĺĵĚŅĬ ĨƞŅĚŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 
  0, ŐěƟĚľńĺĕƟŀĺŇěńĵŏıŊŗŀĔŜŅľĬħŏĮƦĬľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅ 
  1, ŏĶƞĚĶńħŒľƟĬńĔĻŉĔļŅŏĨĶňĵĴőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭőėĶĚĶƞŅĚĳŅĵŒĬĶŃĵŃŏĺĸŅĪňŗĔŜŅľĬħ 
  2, ěńħľŅĚĭĮĶŃĴŅĦĽĬńĭĽĬŋĬĔŅĶĺŇěńĵȮěńħĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔȮŐĸŃŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟŒĬĔŅĶĺŇěńĵ 
  3, ěńħĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶħƟŅĬĪńĔļŃĔŅĶĬŜŅŏĽĬŀŐĸŃŐĸĔŏĮĸňŗĵĬėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŏĝƞĬ 
   ŏĽĺĬŅĺŇĝŅĔŅĶȮ(Journal club) 
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 5,4 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 
  /, ĮĶŃŏĴŇĬįĸěŅĔĔŅĶĶŅĵĚŅĬ-ȮĔŅĶĬŜŅŏĽĬŀėĺŅĴĔƟŅĺľĬƟŅĺŇĪĵŅĬŇıĬīƢ 
  0, ĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĕŀĚįŌƟŏĶňĵĬŒĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬ 
  1, ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĮĶŃŏĴŇĬįĸĔŅĶĪŜŅĺŇěńĵĨŅĴŏĔĦĤƢĪňŗĔŜŅľĬħȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢ
   įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
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ľĴĺħĪňŗȮ2   ȮįĸĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 

/. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 

ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 
/, ĴňėĺŅĴĽŅĴŅĶĩħƟŅĬĔŅĶŐĸĔŏĮĸňŗĵĬ
ŏĶňĵĬĶŌƟŀĚėƢėĺŅĴĶŌƟľĶŊŀĮƤĠľŅĺŇěńĵěŅĔ
ĳŅėŀŋĨĽŅľĔĶĶĴŐĸŃĝŋĴĝĬȮ  

/, ěńħĚŅĬĔŅĶĽŀĬőħĵŒĝƟĳŅļŅŀńĚĔķļĴŅĔĕŉŘĬ 
0,ȮȮĽĬńĭĽĬŋĬŒľƟĬńĔĻŉĔļŅĴňĮĶŃĽĭĔŅĶĦƢĪŜŅĺŇěńĵľĶŊŀħŌĚŅĬľĶŊŀİƗĔĚŅĬ
ŒĬľĬƞĺĵĚŅĬĕŀĚĶńģȮŀŋĨĽŅľĔĶĶĴŐĸŃĝŋĴĝĬĶĺĴĩŉĚľĬƞĺĵĚŅĬŒĬ
ĨƞŅĚĮĶŃŏĪĻ 

0, ĴňėĺŅĴĽŅĴŅĶĩħƟŅĬŏĪėőĬőĸĵň 
 ĽŅĶĽĬŏĪĻ 

/, ěńħŀĭĶĴŏıŊŗŀıńĥĬŅĪńĔļŃħƟŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
0, ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĽƞĚŏĽĶŇĴĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ 
 ŏĝƞĬȮĔŅĶĽŊĭėƟĬěŅĔľƟŀĚĽĴŋħȮěŅĔģŅĬĕƟŀĴŌĸĨƞŅĚŕȮĔŅĶěńħĔŅĶ 
     ŏĶňĵĬŐĭĭ e-learning 

 
 
1, ĴňěŇĨĺŇĠĠŅĦĕŀĚĔŅĶĩŊŀĮĶŃőĵĝĬƢĕŀĚ 
 ŏıŊŗŀĬĴĬŋļĵƢŏĮƦĬĔŇěĪňŗľĬŉŗĚ 

/, ĽĬńĭĽĬŋĬĔŅĶĶƞĺĴőėĶĚĔŅĶŒĬĺńĬĩŊŀĮĶŃőĵĝĬƢĕŀĚŏıŊŗŀĬĴĬŋļĵƢ
ŏĮƦĬĔŇěĪňŗľĬŉŗĚĕŀĚėĦŃ-ĴľŅĺŇĪĵŅĸńĵ 
0, ĽŀħŐĪĶĔěŇĨĽŜŅĬŉĔĕŀĚĔŅĶĩŊŀĮĶŃőĵĝĬƢĕŀĚŏıŊŗŀĬĴĬŋļĵƢŏĮƦĬ
 ĔŇěĪňŗľĬŉŗĚŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĔŅĶĪŜŅĔŇěĔĶĶĴĕŀĚ
 ĬńĔĻŉĔļŅ 

 1, ĽĬńĭĽĬŋĬĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏıŊŗŀĝƞĺĵŏľĸŊŀĽńĚėĴ 
 
0. ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬȮ 

2.1 ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
2.1.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

1) ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮ 
2) ĴňĽńĴĴŅėŅĶĺŃȮŒľƟŏĔňĵĶĨŇȮŐĸŃĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 
3) ŏėŅĶıĔġȮĶŃŏĭňĵĭȮŐĸŃĕƟŀĭńĚėńĭĨƞŅĚŕȮĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴȮĶĺĴĪńŘĚĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴ 
4) ĴňŏěĨėĨŇĪňŗħňĨƞŀĺŇĝŅĝňıȮĨĶŃľĬńĔŒĬĔŅĶĮĢŇĭńĨŇĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıŐĸŃŐĽħĚŀŀĔĩŉĚėŋĦīĶĶĴ
ŐĸŃěĶŇĵīĶĶĴŒĬĔŅĶĮĢŇĭńĨŇĚŅĬŐĸŃŀŅĝňıȮȮ 

 
2.1.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

1) ĴŀĭľĴŅĵŒľƟĬńĔĻŉĔļŅĪŜŅĶŅĵĚŅĬȮĬŜŅŏĽĬŀľĬƟŅĝńŘĬŏĶňĵĬȮ 
2) ěńĔĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĪŋĔĶŅĵĺŇĝŅěŅĔĽĩŅĬĔŅĶĦƢěĶŇĚȮĭĪĭŅĪĽĴĴŋĨŇȮŐĸŃĔĶĦňĨńĺŀĵƞŅĚ
ĪňŗėĶŀĭėĸŋĴĮĶŃŏħŖĬŐĸŃĮƤĠľŅħƟŅĬėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴĪńŘĚŒĬĺŇĝŅĝňıŐĸŃĔŅĶħŜŅĶĚĝňĺŇĨ 
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3) ĮĸŌĔİƤĚĺńĥĬīĶĶĴŀĚėƢĔĶŒľƟĬńĔĻŉĔļŅĴňĶŃŏĭňĵĭĺŇĬńĵȮŏĝƞĬĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬȮĔŅĶĽƞĚĚŅĬĨĶĚŏĺĸŅȮ
ŐĸŃĔŅĶŐĨƞĚĔŅĵŀĵƞŅĚŏľĴŅŃĽĴĨŅĴĔŅĸŏĪĻŃ 

4) ŀŅěŅĶĵƢįŌƟĽŀĬĽŀħŐĪĶĔėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴŒĬĔŅĶĽŀĬĪŋĔĶŅĵĺŇĝŅĶĺĴĪńŘĚĔŅĶĪŜŅĨĬŏĮƦĬ
ŐĭĭŀĵƞŅĚĪňŗħň 
 

2.1.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
1) ĮĶŃŏĴŇĬěŅĔĔŅĶĨĶĚĨƞŀŏĺĸŅĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŏĕƟŅŏĶňĵĬȮĔŅĶĽƞĚĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵĨŅĴ
ĔŜŅľĬħŏĺĸŅŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪňŗěńħĕŉŘĬŒĬĶŃħńĭĽŅĕŅĺŇĝŅȮėĦŃŐĸŃĴľŅĺŇĪĵŅĸńĵ 

2) ĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴĔŅĶŐĽħĚĽńĴĴŅėŅĶĺŃȮ 
3) ĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴĔŅĶŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶĨŅĴĔġĔŅĶŒĝƟľƟŀĚŐĸŃėĺŅĴĽŃŀŅħŏĶňĵĭĶƟŀĵľĸńĚ
ĔŅĶŒĝƟĚŅĬȮ 

4) ĮĶŃŏĴŇĬěŅĔĔŅĶœĴƞĸŀĔŏĸňĵĬįĸĔŅĶĪħĸŀĚȮĔŅĶœĴƞĮĶńĭŐĨƞĚĕƟŀĴŌĸĔŅĶĺŇěńĵĕŀĚįŌƟŀŊŗĬĴŅŏĮƦĬįĸĚŅĬ
ĕŀĚĨńĺŏŀĚȮľĶŊŀĮĶńĭŐĨƞĚĕƟŀĴŌĸĪňŗœĴƞĨĶĚĨŅĴįĸĔŅĶĪħĸŀĚěĶŇĚ 

  
2.2 ėĺŅĴĶŌƟ   

2.2.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
1) ĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěŒĬĽŅĕŅĺŇĝŅŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶĪńŘĚĳŅėĪķļġňȮĳŅėĮĢŇĭńĨŇŀĵƞŅĚ
ĔĺƟŅĚĕĺŅĚ ŏĮƦĬĶŃĭĭȮŏĮƦĬĽŅĔĸȮŐĸŃĪńĬĽĴńĵĨƞŀĽĩŅĬĔŅĶĦƢőĸĔĪňŗŏĮĸňŗĵĬŐĮĸĚ 

2) ĴňėĺŅĴĶŌƟŒĬĔĶŃĭĺĬĔŅĶȮŏĪėĬŇėĔŅĶĺŇěńĵȮŐĸŃĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĨƞŅĚȮŕȮŀńĬœħƟŐĔƞ
ĺŇĪĵŅĻŅĽĨĶƢıŊŘĬģŅĬȮĺŇĪĵŅĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮĺŇĪĵŅĻŅĽĨĶƢĽŋĕĳŅıȮĻŅĽĨĶƢĪŅĚħƟŅĬĔŅĶĨĸŅħŐĸŃĔŅĶ
ěńħĔŅĶȮĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀĽĶƟŅĚȮĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟȮŐĸŃŐĔƟœĕĮƤĠľŅŒĬĚŅĬŀŅĝňı  

3) ĴňėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŒĬĽŅĕŅĺŇĝŅőħĵĨŇħĨŅĴĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĺŇĝŅĔŅĶȮĶĺĴĩŉĚĚŅĬĺŇěńĵ
ĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŐĔƟœĕĮƤĠľŅŐĸŃĔŅĶĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟ 

4) ĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŒĬĽŅĕŅĺŇĝŅŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅŒĬĶŃħńĭ
ĪƟŀĚĩŇŗĬŐĸŃŀŋĨĽŅľĔĶĶĴ ĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ 
 

2.2.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
/' ŏĬƟĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĮƦĬȮactive learning ŐĸŃįŌƟŏĶňĵĬŏĮƦĬĻŌĬĵƢĔĸŅĚĪńŘĚħƟŅĬĪķļġňŐĸŃĮĢŇĭńĨŇ
ĪňŗŏľĴŅŃĽĴĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĽŅĶŃŐĨƞĸŃĶŅĵĺŇĝŅ  

 0' ěńħŒľƟĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭĽľĺŇĝŅĔŅĶȮĴňĔŅĶŏĶňĵĬĶŌƟěŅĔĽĩŅĬĔŅĶĦƢěĶŇĚ ŏĝƞĬȮĔŅĶĬŜŅőěĪĵƢ
ĮƤĠľŅĕŀĚĝŋĴĝĬȮįŌƟĮĶŃĔŀĭĔŅĶŐĸŃőĶĚĚŅĬĴŅĪŜŅĔŅĶĺŇěńĵŐĸŃĬŜŅœĮŒĝƟěĶŇĚŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĬńŘĬȮŕȮőħĵœĴƞĴň
ĔŅĶŏĮƕħŏįĵĕƟŀĴŌĸĪňŗŏĮƦĬėĺŅĴĸńĭ 
 1' ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬħƟĺĵŏĬŊŘŀľŅĪňŗĪńĬĽĴńĵ/ĭĶĶĵŅĵıŇŏĻļőħĵĺŇĪĵŅĔĶĳŅĵĬŀĔĪňŗĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠȮľĶŊŀĴňĮĶŃĽĭĔŅĶĦƢĨĶĚ 
 4' ěńħŒľƟĴňĔŇěĔĶĶĴ/ĔĶĦňĻŉĔļŅȮľńĺĕƟŀĺŇěńĵŏıŊŗŀĺŇĪĵŅĬŇıĬīƢȮŏıŊŗŀŐĔƟœĕĮƤĠľŅĕŀĚĝŋĴĝĬŐĸŃ
ĳŅėŀŋĨĽŅľĔĶĶĴȮĽĬńĭĽĬŋĬŒľƟĴňĔŅĶŏįĵŐıĶƞįĸĔŅĶŏĶňĵĬĶŌƟĽŌƞĽńĚėĴĪńŘĚĶŃħńĭĮĶŃŏĪĻŐĸŃĽŅĔĸ 
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2.2.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
 ĮĶŃŏĴŇĬěŅĔįĸĽńĴķĪīŇśĪŅĚĔŅĶŏĶňĵĬŐĸŃĔŅĶĮĢŇĭńĨŇĚŅĬĕŀĚĬńĔĻŉĔļŅŒĬħƟŅĬĨƞŅĚȮŕȮėŊŀ 

1) ĶŅĵĚŅĬĭĪĮĢŇĭńĨŇĔŅĶ/ĶŅĵĚŅĬĺŇěńĵ/ĔŅĶĬŜŅŏĽĬŀľĬƟŅĝńŘĬŏĶňĵĬ 
2) ĔŅĶĪħĽŀĭĵƞŀĵȮĔŅĶĽŀĭĔĸŅĚĳŅėŏĶňĵĬŐĸŃĮĸŅĵĳŅėŏĶňĵĬ 
3) ĔŅĶĬŜŅŏĽĬŀįĸĔŅĶĺŇěńĵȮĔŅĶĬŜŅŏĽĬŀĽńĴĴĬŅȮĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅȮŐĸŃįĸĽńĴķĪīŇśĕŀĚ
ĺŇĪĵŅĬŇıĬīƢȮĔŅĶĮĶŃĝŋĴŏıŊŗŀŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟȮ(Jourual club) 

4) ĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ  
 

2.3 ĪńĔļŃĪŅĚĮƤĠĠŅ 
2.3.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ 

1) ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėƟĬľŅĕƟŀŏĪŖěěĶŇĚŏĝŇĚĺŇĝŅĔŅĶȮĪŜŅėĺŅĴŏĕƟŅŒěȮŐĸŃĮĶŃŏĴŇĬĕƟŀĴŌĸȮŐĬĺėŇħ
ŐĸŃľĸńĔģŅĬŒľĴƞȮŕȮěŅĔŐľĸƞĚĕƟŀĴŌĸĪňŗľĸŅĔľĸŅĵȮ 

2) ĴňėĺŅĴĽŅĴŅĶĩĬŜŅįĸěŅĔĔŅĶėƟĬľŅĕƟŀŏĪŖěěĶŇĚŏıŊŗŀľŅŐĬĺĪŅĚĪňŗŏľĴŅŃĽĴĽŜŅľĶńĭĔŅĶŐĔƟĮƤĠľŅ
ħƟŅĬĔŅĶŏĶňĵĬŐĸŃĚŅĬĺŇěńĵ 

3) ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĻŉĔļŅȮĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢĮƤĠľŅħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ
ŐĸŃŏĽĬŀŐĬĺĪŅĚĔŅĶŐĔƟœĕœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ 

4) ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀőĨƟŐĵƟĚȮĶĺĴĪńŘĚľŅŐĬĺĪŅĚĮƚŀĚĔńĬįĸĔĶŃĪĭĪňŗŀŅěŏĔŇħĕŉŘĬȮœħƟ
ŀĵƞŅĚŏľĴŅŃĽĴĪńŘĚŏĝŇĚĔĺƟŅĚŐĸŃŏĝŇĚĸŉĔ 

 
2.3.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

1) ěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬŒľƟįŌƟŏĶňĵĬœħƟİƗĔĪńĔļŃĔŅĶėŇħŐĸŃĔŅĶŐĔƟĮƤĠľŅȮĪńŘĚŒĬĶŃħńĭ
ĭŋėėĸŐĸŃĔĸŋƞĴȮŏĝƞĬȮĔŅĶĨŀĭėŜŅĩŅĴľĶŊŀĔŅĶĽŃĪƟŀĬėŇħŏĮƦĬĶŅĵĭŋėėĸȮĔŅĶŀĳŇĮĶŅĵĔĸŋƞĴȮĔŅĶ
ĪħĸŀĚŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮłĸł 

2) ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ/ĔŇěĔĶĶĴȮľĶŊŀĔŅĶĺŇěńĵĪňŗŒľƟĬńĔĻŉĔļŅĴňőŀĔŅĽĮĢŇĭńĨŇĚŅĬěĶŇĚȮŏĝƞĬȮĔŅĶ
ŀĭĶĴȮŏĪėĬŇėĔŅĶěńħĔŅĶĕƟŀĴŌĸ ĔŅĶŒĝƟőĮĶŐĔĶĴĔŅĶŏĕňĵĬĶŅĵĚŅĬŐĸŃĔŅĶĬŜŅŏĽĬŀįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶȮĔŅĶŒĝƟőĮĶŐĔĶĴĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪŅĚĽĩŇĨŇ 

3) ěńħŒľƟĴňĔŅĶĬŜŅŏĽĬŀĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶŏĔňŗĵĺĔńĭŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶȮıĶƟŀĴĪńŘĚ
ĽŅĴŅĶĩĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢŏıŊŗŀĬŜŅĴŅĮĶńĭŒĝƟĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĚŅĬĺŇěńĵ 

4) ěńħŒľƟĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬ/ĔŇěĔĶĶĴĪňŗŏĮƕħőŀĔŅĽŒľƟįŌƟŏĶňĵĬȮœħƟĬŜŅŏĽĬŀȮĨŀĭȮĩŅĴȮĺŇŏėĶŅŃľƢ
ĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴĶŌƟŒĬĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚȮ 

 
2.3.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

1) ĔŅĶĩŅĴȮĨŀĭŒĬľƟŀĚŏĶňĵĬȮĔŅĶŒĝƟĕƟŀĽŀĭľĶŊŀŐĭĭİƗĔľńħĪňŗŒľƟĬńĔĻŉĔļŅėŇħŐĔƟĮƤĠľŅ 
2) ĔŅĶŏĕňĵĬĶŅĵĚŅĬĭĪĮĢŇĭńĨŇĔŅĶȮőėĶĚĶƞŅĚŐĸŃĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅ 
3) ĔŅĶĬŜŅŏĽĬŀįĸĚŅĬ ĔŅĶĬŜŅŏĽĬŀľĬƟŅĝńŘĬȮľĸńĔģŅĬĔŅĶŏĕƟŅĶńĭĔŅĶİƗĔŀĭĶĴ 
4) ĔŅĶĬŜŅŏĽĬŀĽńĴĴĬŅȮĔŅĶĽŀĭőėĶĚĶƞŅĚȮŐĸŃĔŅĶĽŀĭĮĔĮƚŀĚĺŇĪĵŅĬŇıĬīƢ 
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2.4 ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

2.4.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
1) ĨĶŃľĬńĔŒĬľĬƟŅĪňŗŐĸŃėĺŅĴĶńĭįŇħĝŀĭĕŀĚĨĬŐĸŃĽƞĺĬĶĺĴ  
2) ĶńĭįŇħĝŀĭĨƞŀĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵȮĪńŘĚĚŅĬĶŅĵĭŋėėĸŐĸŃĚŅĬĔĸŋƞĴ 
3) ĽŅĴŅĶĩĮĶńĭĨńĺŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃįŌƟĨŅĴœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
4) ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňĔńĭįŌƟĶƞĺĴĚŅĬŒĬŀĚėƢĔĶȮŐĸŃĔńĭĭŋėėĸĪńŗĺœĮ 

 
2.4.2 ȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 
1) ěńħĔŇěĔĶĶĴȮĔŅĶŏĶňĵĬĔŅĶĽŀĬĪńŘĚĳŅėĪķļĢňŐĸŃĮĢŇĭńĨŇĪňŗŏĬƟĬĔŅĶĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴŐĸŃĚŅĬĪňŗĨƟŀĚĴň
ĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸ 

2) ĴŀĭľĴŅĵĚŅĬĶŅĵĭŋėėĸŐĸŃĚŅĬĔĸŋƞĴȮ 
3) ĽƞĚŏĽĶŇĴĔŇěĔĶĶĴĪňŗĴňĔŅĶĪŜŅĚŅĬŏĮƦĬĪňĴ 
4) ĽŀħŐĪĶĔŏĶŊŗŀĚėĺŅĴĶńĭįŇħĝŀĭȮĔŅĶĴňĴĬŋļĵĽńĴıńĬīƢȮĔŅĶŏĕƟŅŒěĺńĥĬīĶĶĴĕŀĚŀĚėƢĔĶȮłĸłȮȮŒĬ
ĶŃľĺƞŅĚĔŅĶŏĶňĵĬĔŅĶĽŀĬĪńŘĚŒĬŐĸŃĬŀĔĝńŘĬŏĶňĵĬŀĵƞŅĚĽĴŗŜŅŏĽĴŀ 

 
2.4.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
ĮĶŃŏĴŇĬěŅĔįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅŒĬħƟŅĬĨƞŅĚȮŕȮėŊŀ 
1) ĽńĚŏĔĨıķĨŇĔĶĶĴŐĸŃĔŅĶŐĽħĚŀŀĔĕŀĚĬńĔĻŉĔļŅĶŅĵĭŋėėĸȮŐĸŃĕĦŃĪŜŅĔŇěĔĶĶĴĔĸŋƞĴ 
2) ĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĶŅĵĭŋėėĸȮŐĸŃŏĮƦĬĔĸŋƞĴ 
3) ĮĶŃŏĴŇĬėĺŅĴĽĴŗŜŅŏĽĴŀĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĔĸŋƞĴ 
4) ĮĶŃŏĴŇĬėĺŅĴĶńĭįŇħĝŀĭŒĬľĬƟŅĪňŗĪňŗœħƟĶńĭĴŀĭľĴŅĵĪńŘĚĽƞĺĬĨńĺȮŐĸŃŏĮƦĬĔĸŋƞĴ 
 

2.5 ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
2.5.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

1) ĽŅĴŅĶĩĶŃĭŋŐĸŃĬŜŅŏĪėĬŇėĪŅĚĽĩŇĨŇľĶŊŀėĦŇĨĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĴŅŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢȮŐĮĸ
ėĺŅĴľĴŅĵȮŐĸŃŏĽĬŀŐĬĺĪŅĚŒĬĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

2) ĽŅĴŅĶĩĽŊŗŀĽŅĶĪńŘĚĔŅĶıŌħŐĸŃĔŅĶŏĕňĵĬȮŐĸŃĶŌƟěńĔŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĔŅĶĬŜŅŏĽĬŀĪňŗŏľĴŅŃĽĴ
ĽŜŅľĶńĭŏĶŊŗŀĚŐĸŃįŌƟĲƤĚĪňŗŐĨĔĨƞŅĚĔńĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

3) ĽŅĴŅĶĩŏĕƟŅĩŉĚȮŐĸŃěńħĔŅĶėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶĶĺĴĪńŘĚĨŇħĨŅĴ
ėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňľĶŊŀĬĺńĨĔĶĶĴ 

4) ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
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Z:\ĽŋĕĳŇĠĠŅ\Ĵėŀ,0ȮĮ,ŏŀĔĽŅĕŅŀŅľĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 

 

 
2.5.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃ
ĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
1) ěńħĔŇěĔĶĶĴŏĶňĵĬĶŌƟĪňŗĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅœħƟĺŇŏėĶŅŃľƢĽĩŅĬĔŅĶĦƢěŜŅĸŀĚ/ŏĽĴŊŀĬěĶŇĚȮŐĸŃ
ĔĶĦňĻŉĔļŅŐĸŃĬŜŅŏĽĬŀĔŅĶŐĔƟœĕĮƤĠľŅőħĵĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėĪŅĚėĦŇĨĻŅĽĨĶƢȮŐĸŃ/ľĶŊŀ ĽĩŇĨŇĪňŗ
ŏĔňŗĵĺĕƟŀĚŀĵƞŅĚŏľĴŅŃĽĴȮȮȮ 

2) ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬĔŅĶİƗĔĪńĔļŃĔŅĶĽŊŗŀĽŅĶĪńŘĚĔŅĶıŌħȮĔŅĶĲƤĚȮĔŅĶŏĕňĵĬȮŒĬĶŃľĺƞŅĚ
įŌƟŏĶňĵĬȮįŌƟĽŀĬȮŐĸŃįŌƟŏĔňŗĵĺĕƟŀĚŀŊŗĬŕ 

3) ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĬŜŅŏĽĬŀėĺŅĴĶŌƟĪňŗĪńĬĽĴńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 
4) ěńħĮĶŃĽĭĔŅĶĦƢĔŅĶŏĶňĵĬĶŌƟĪňŗĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶȮĪňŗ
ľĸŅĔľĸŅĵŐĸŃŏľĴŅŃĽĴŐĸŃĽŅĴŅĶĩĬŜŅŏĽĬŀįĸĚŅĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

 
2.5.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
ĮĶŃŏĴŇĬěŅĔįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅŒĬħƟŅĬĨƞŅĚȮŕȮėŊŀȮ 
1) ĮĶŃŏĴŇĬěŅĔėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟŏĪėĬŇėĪŅĚėĦŇĨĻŅĽĨĶƢȮŐĸŃ/ľĶŊŀȮĽĩŇĨŇŏıŊŗŀŀīŇĭŅĵĕƟŀĴŌĸ 
2) ĮĶŃŏĴŇĬěŅĔĪńĔļŃĔŅĶıŌħŒĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵ/ĔĶĦňĻŉĔļŅȮėĺŅĴĔƟŅĺľĬƟŅĕŀĚĔŅĶĺŇěńĵȮ
ĽńĴĴĬŅ 

3) ĮĶŃŏĴŇĬěŅĔĪńĔļŃĔŅĶŏĕňĵĬĶŅĵĚŅĬ/ĭĪėĺŅĴĺŇĝŅĔŅĶ/ĺŇĪĵŅĬŇıĬīƢ 
4) ĮĶŃŏĴŇĬěŅĔėĺŅĴĽŅĴŅĶĩĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

 
1.ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ &Curriculum 

Mapping)   
įĸĔŅĶŏĶňĵĬĶŌƟŒĬĨŅĶŅĚĴňėĺŅĴľĴŅĵħńĚĬňŘ 
ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

1) ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮ 
2) ĴňĽńĴĴŅėŅĶĺŃȮŒľƟŏĔňĵĶĨŇȮŐĸŃĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 
3) ŏėŅĶıĔġȮĶŃŏĭňĵĭȮŐĸŃĕƟŀĭńĚėńĭĨƞŅĚŕȮĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴȮĶĺĴĪńŘĚĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴ 
4) ĴňŏěĨėĨŇĪňŗħňĨƞŀĺŇĝŅĝňıȮĨĶŃľĬńĔŒĬĔŅĶĮĢŇĭńĨŇĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıŐĸŃŐĽħĚŀŀĔĩŉĚėŋĦīĶĶĴ
ŐĸŃěĶŇĵīĶĶĴŒĬĔŅĶĮĢŇĭńĨŇĚŅĬŐĸŃŀŅĝňı 

 
 ėĺŅĴĶŌƟ 

1) ĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěŒĬĽŅĕŅĺŇĝŅŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶĪńŘĚĳŅėĪķļġňȮĳŅėĮĢŇĭńĨŇŀĵƞŅĚ
ĔĺƟŅĚĕĺŅĚ ŏĮƦĬĶŃĭĭȮŏĮƦĬĽŅĔĸȮŐĸŃĪńĬĽĴńĵĨƞŀĽĩŅĬĔŅĶĦƢőĸĔĪňŗŏĮĸňŗĵĬŐĮĸĚ 
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Z:\ĽŋĕĳŇĠĠŅ\Ĵėŀ,0ȮĮ,ŏŀĔĽŅĕŅŀŅľĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 

 

2) ĴňėĺŅĴĶŌƟŒĬĔĶŃĭĺĬĔŅĶȮŏĪėĬŇėĔŅĶĺŇěńĵȮŐĸŃĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĨƞŅĚȮŕȮŀńĬœħƟŐĔƞ
ĺŇĪĵŅĻŅĽĨĶƢıŊŘĬģŅĬȮĺŇĪĵŅĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮĺŇĪĵŅĻŅĽĨĶƢĽŋĕĳŅıȮĻŅĽĨĶƢĪŅĚħƟŅĬĔŅĶĨĸŅħŐĸŃĔŅĶ
ěńħĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀĽĶƟŅĚȮĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟȮŐĸŃŐĔƟœĕĮƤĠľŅŒĬĚŅĬŀŅĝňı 

3) ĴňėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŒĬĽŅĕŅĺŇĝŅőħĵĨŇħĨŅĴĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĺŇĝŅĔŅĶȮĶĺĴĩŉĚĚŅĬĺŇěńĵ
ĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŐĔƟœĕĮƤĠľŅŐĸŃĔŅĶĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟ 

4) ĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŒĬĽŅĕŅŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅŒĬĶŃħńĭ
ĪƟŀĚĩŇŗĬŐĸŃŀŋĨĽŅľĔĶĶĴȮĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ 

 
 ĪńĔļŃĪŅĚĮƤĠĠŅ 

1) ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėƟĬľŅĕƟŀŏĪŖěěĶŇĚŏĝŇĚĺŇĝŅĔŅĶȮĪŜŅėĺŅĴŏĕƟŅŒěȮŐĸŃĮĶŃŏĴŇĬĕƟŀĴŌĸȮŐĬĺėŇħ
ŐĸŃľĸńĔģŅĬŒľĴƞȮŕȮěŅĔŐľĸƞĚĕƟŀĴŌĸĪňŗľĸŅĔľĸŅĵȮ 

2) ĽŅĴŅĶĩĬŜŅįĸěŅĔĔŅĶėƟĬľŅĕƟŀŏĪŖěěĶŇĚŏıŊŗŀľŅŐĬĺĪŅĚĪňŗŏľĴŅŃĽĴĽŜŅľĶńĭĔŅĶŐĔƟĮƤĠľŅħƟŅĬĔŅĶ
ŏĶňĵĬŐĸŃĚŅĬĺŇěńĵ 

3) ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĻŉĔļŅȮĺŇŏėĶŅŃľƢĮƤĠľŅħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶŐĸŃŏĽĬŀŐĬĺ
ĪŅĚĔŅĶŐĔƟœĕœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ 

4) ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀőĨƟŐĵƟĚȮĶĺĴĪńŘĚľŅŐĬĺĪŅĚĮƚŀĚĔńĬįĸĔĶŃĪĭĪňŗŀŅěŏĔŇħĕŉŘĬœħƟ
ŀĵƞŅĚŏľĴŅŃĽĴĪńŘĚŏĝŇĚĔĺƟŅĚŐĸŃŏĝŇĚĸŉĔ 

 
 ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

1) ĨĶŃľĬńĔŒĬľĬƟŅĪňŗŐĸŃėĺŅĴĶńĭįŇħĝŀĭĕŀĚĨĬŐĸŃĽƞĺĬĶĺĴ  
2) ĶńĭįŇħĝŀĭĨƞŀĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵȮĪńŘĚĚŅĬĶŅĵĭŋėėĸŐĸŃĚŅĬĔĸŋƞĴ 
3) ĽŅĴŅĶĩĮĶńĭĨńĺŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃįŌƟĨŅĴœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
4) ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňĔńĭįŌƟĶƞĺĴĚŅĬŒĬŀĚėƢĔĶȮŐĸŃĔńĭĭŋėėĸĪńŗĺœĮ 

 
ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ ĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

 1) ĽŅĴŅĶĩĶŃĭŋŐĸŃĬŜŅŏĪėĬŇėĪŅĚĽĩŇĨŇľĶŊŀėĦŇĨĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĴŅŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢȮŐĮĸ
  ėĺŅĴľĴŅĵȮŐĸŃŏĽĬŀŐĬĺĪŅĚŒĬĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
 2) ĽŅĴŅĶĩĽŊŗŀĽŅĶĪńŘĚĔŅĶıŌħŐĸŃĔŅĶŏĕňĵĬȮŐĸŃĶŌƟěńĔŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĔŅĶĬŜŅŏĽĬŀĪňŗŏľĴŅŃĽĴ
  ĽŜŅľĶńĭŏĶŊŗŀĚŐĸŃįŌƟĲƤĚĪňŗŐĨĔĨƞŅĚĔńĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
 3) ĽŅĴŅĶĩŏĕƟŅĩŉĚȮŐĸŃěńħĔŅĶėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶĶĺĴĪńŘĚĨŇħĨŅĴ
  ėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňľĶŊŀĬĺńĨĔĶĶĴ 
 4) ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping) 

¶ ėĺŅĴĶńĭįŇħĝŀĭľĸńĔ  o ėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

 
 

ĶŅĵĺŇĝŅ /. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0. ėĺŅĴĶŌƟ 1. ĪńĔļŃĪŅĚĮƤĠĠŅ 
2. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ 
ŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

3. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶ ŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 
859-501 Principle of Functional 
 Food Industry and 
 Nutrition 

¶ o ¶ o o o o o O O ¶ ¶ ¶ o o o ¶ o o o 

859-511 Food, Nutrition and 
 Health ¶ o ¶ o ¶ o o o ¶ O O o ¶ o o o o o ¶ o 

859-512 Nutraceutical and 
 Functional Food in 
 Metabolic Pathway 

¶ o ¶ o ¶ o o o ¶ o o o ¶ o o o o o ¶ o 

859-513 Technology and 
 Commercialization of 
 Nutraceutical and 
 Functional Food 

¶ o ¶ o o ¶ o o ¶ O O o o ¶ o o o o ¶ O 

859-521 Community Nutrition ¶ o ¶ o o ¶ O o o O ¶ o ¶ o O o O ¶ O O 

859-522 Nutrition in Health 
 and Disease ¶ o o o ¶ o o o ¶ O O o ¶ o o o o o ¶ o 

859-523 Toxicology in Food 
 and Nutrition ¶ o ¶ o o ¶ o o o O ¶ o o o o o o ¶ o o 
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ĶŅĵĺŇĝŅ 
/. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0. ėĺŅĴĶŌƟ 1. ĪńĔļŃĪŅĚĮƤĠĠŅ 

2. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ 
ŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

3. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶ ŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 
859-531 Nutraceutical and 

Functional Food from   
Plants and Medicinal 
Plants 

¶ o ¶ o ¶ o o o ¶ o o o o o o o ¶ o o o 

859-532 Nutraceutical and 
 Functional Food from 
 Animals and 
 Microorganisms 

¶ o ¶ o o o ¶ o ¶ o o o o o o o o o o o 

859-533 Nutraceutical and 
 Functional Food 
 Development 

¶ o ¶ o ¶ ¶ o o o ¶ o o o o o o o o o o 

859-534 Selected Topics in 
 Functional Food and 
 Nutrition 

¶ o ¶ o ¶ o o o ¶ o o o o o o o ¶ o o o 

859-541 Efficacy and Safety of 
 Bioactive Agents and 
 Functional Food 

¶ o ¶ o ¶ o o o o o o o o ¶ o o o o o o 

859-542 Chemical Analysis of 
 Bioactive Agents ¶ o o o ¶ o o o o o o o o ¶ o o o ¶ o o 
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ĶŅĵĺŇĝŅ 
/. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0. ėĺŅĴĶŌƟ 1. ĪńĔļŃĪŅĚĮƤĠĠŅ 

2. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ 
ŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

3. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶ ŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 
859-543 Regulation and   
            Standard, Registration  
            of Nutraceutical and 
 Functional Food 

¶ o ¶ ¶ ¶ o o o o o o o o o o o o o o o 

859-691 Research 
Methodology in 
Functional Food and 
Nutrition 

¶ o ¶ ¶ o ¶ o ¶ ¶ ¶ ¶ o o ¶ o o o ¶ ¶ o 

859-692 Research and    
            Development Concept  
             in Functional Food  
 and Nutrition 

¶ o ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ o o ¶ o o o ¶ ¶ o 

859-696 Seminar I ¶ o o o o ¶ o o ¶ ¶ o o o ¶ o o o o ¶ o 

859-697 Seminar II o o o ¶ ¶ ¶ o o o ¶ ¶ o o ¶ o o o ¶ o o 

859-698 Seminar III o o o ¶ ¶ ¶ o ¶ o ¶ ¶ o o ¶ o o o ¶ ¶ o 

859-936 Thesis o o o ¶ ¶ ¶ o ¶ ¶ ¶ ¶ o o ¶ o ¶ o ¶ ¶ ¶ 

859-726 Thesis  o o o ¶ ¶ ¶ o ¶ ¶ ¶ ¶ o o ¶ o ¶ o ¶ ¶ ¶ 

859-772 Thesis o o o ¶ ¶ ¶ o ¶ ¶ ¶ ¶ o o ¶ o ¶ o ¶ ¶ ¶ 
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ĶŅĵĺŇĝŅ 
/. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0. ėĺŅĴĶŌƟ 1. ĪńĔļŃĪŅĚĮƤĠĠŅ 

2. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ 
ŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

3. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶ ŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 
850-511 Advanced Fod 
 Processing o o ¶ o o ¶ o o ¶ o o o o o o o ¶ o o o 

850-518 Functional Foods o o ¶ o o ¶ o o ¶ o o o o o o o ¶ o o o 

850-521 Functional Properties  
 of Food Compunents o o ¶ o o ¶ o o ¶ o o o o o o o ¶ o o o 

850-524 Advanced Food 
 analysis o o ¶ o o ¶ o o ¶ o o o o o o o ¶ o o o 

850-531 Food Safety and Risk 
 Assessment o o ¶ o o ¶ o o ¶ o o o o o o o ¶ o o o 

850-542 Chemistry and  
 Biochemistry of 
 Seafoods 

o o ¶ o o ¶ o o ¶ o o o o o o o ¶ o o o 

850-552 Experimental Design in  
 Product Development o o ¶ o o ¶ o o ¶ o o o o o o o ¶ o o o 

853-562 Advanced Food 
 Microbiology o o ¶ o o ¶ o o ¶ o o o o o o o ¶ o o o 

855-551 Advanced Food  
 Packaging o o ¶ o o ¶ o o ¶ o o o o o o o ¶ o o o 

857-431 Agro-Industry SMEs 
 Entrepreneurship ¶ o ¶ o o ¶ o o ¶ o o o o o o o ¶ o o o 
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ĶŅĵĺŇĝŅ 
/. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0. ėĺŅĴĶŌƟ 1. ĪńĔļŃĪŅĚĮƤĠĠŅ 

2. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ 
ŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

3. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶ ŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 
324-441 Advanced 
 Instrumental Analysis ¶ ¶ o o  ¶ o  ¶ o  o o ¶ o o ¶ o   

324-545 Chemical Separations ¶ ¶ o o  ¶ o  ¶ o  o o ¶ o o ¶ o   
328-503 Cell Technology o o ¶ o o ¶ o o ¶ o o o o o o o ¶ o o o 

328-509 Marine Biochemistry o o ¶ o o ¶ o o ¶ o o o o o o o ¶ o o o 
328-513 Biochemical 
  Laboratory 
 Techniques 

¶ ¶ o o o ¶ o o ¶ o o o o ¶ o o ¶ o o o 

328-563 Principles of Nutrition ¶ ¶ o o o ¶ o o ¶ o o o o ¶ o o ¶ o o o 
328-613 Technology of Protein  
 and Enzyme ¶ ¶ o o o ¶ o o ¶ o o o o ¶ o o ¶ o o o 

570-661 Advanced Medicinal  
 Plants Tissue Culture ¶ o o o  ¶ o  ¶ ¶  o o ¶ o o o o  o 

570-662 Chemistry of Natural  
 Products ¶ o o 

o  ¶ o  ¶ ¶   o ¶ o o o o  o 

570-666 Biosynthesis of Natural  
 Products ¶ o o 

o  ¶ o  ¶ o   o ¶ o o o o  o 

570-667 Chemical Structure  
 Determination of  
 Natural Products 

¶ o o o  ¶ ¶  ¶ o  o ¶ ¶ o o o ¶  o 

571-542 Separation and  
 Identification of  
 Natural Products 

¶ o o o  ¶ o  ¶ o   o ¶ o o o ¶  o 
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ľĴĺħĪňŗȮ5   ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
 

/. ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ(ŏĔĶħ)  
ĔŅĶĺńħįĸŐĸŃĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĺƞŅħƟĺĵ

ĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ&ĳŅėįĬĺĔȮĜ' 
 

0.ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ  
2.1 ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

 

1) ĔŅĶĪĺĬĽŀĭŒĬĶŅĵĺŇĝŅĭĶĶĵŅĵ-ĮĢŇĭńĨŇĔŅĶ 
 -  ĴňėĦŃĔĶĶĴĔŅĶıŇěŅĶĦŅėĺŅĴŏľĴŅŃĽĴŐĸŃėĺŅĴĽŀħėĸƟŀĚĕŀĚĕƟŀĽŀĭŒľƟŏĮƦĬœĮ 
  ĨŅĴĺńĨĩŋĮĶŃĽĚėƢŐĸŃŐįĬĔŅĶĽŀĬĕŀĚĶŅĵĺŇĝŅ  
 -  ĴňėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬŐĸŃĶńĭĶŀĚįĸĶŃħńĭėŃŐĬĬ  

2) ĔŅĶĪĺĬĽŀĭĶŅĵĺŇĝŅĺŇĪĵŅĬŇıĬīƢ 
 -  ĴňĶŃĭĭĔŅĶĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĔŅĶĪŜŅĚŅĬĺŇěńĵőħĵŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
  ŐĸŃĴňėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬĔŅĶĬŜŅŏĽĬŀĽńĴĴĬŅȮĞŉŗĚŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĶŅĵĚŅĬ 
  ėĺŅĴĔƟŅĺľĬƟŅĺŇĪĵŅĬŇıĬīƢ 

3) ĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶ 
 -  ĴňĶŃĭĭĮĶŃĔńĬėŋĦĳŅıĳŅĵŒĬĽĩŅĭńĬĔŅĶĻŉĔļŅȮħŜŅŏĬŇĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸ 
  ĔŅĶŏĶňĵĬĶŌƟŐĸŃĶŅĵĚŅĬįĸ 

 
2.2 ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŀŅěħŜŅŏĬŇĬĔŅĶħńĚĨńĺŀĵƞŅĚ
ĨƞŀœĮĬňŘȮ 

1) ĳŅĺŃĔŅĶĦƢœħƟĚŅĬĪŜŅĕŀĚĮĶńĝĠŅħŋļġňĭńĦĤŇĨ ĮĶŃŏĴŇĬěŅĔĮĶńĝĠŅħŋļġňĭńĦĤŇĨŐĨƞĸŃĶŋƞĬĪňŗ
ěĭĔŅĶĻŉĔļŅ ŒĬħƟŅĬĕŀĚĶŃĵŃŏĺĸŅŒĬĔŅĶľŅĚŅĬĪŜŅ ŐĸŃėĺŅĴėŇħŏľŖĬĨƞŀėĺŅĴĶŌƟ 
ėĺŅĴĽŅĴŅĶĩ ėĺŅĴĴńŗĬŒěĕŀĚĮĶńĝĠŅħŋļġňŒĬĔŅĶĮĶŃĔŀĭĔŅĶĚŅĬŀŅĝňıȮŏĮƦĬĨƟĬ 

2) ĔŅĶĮĶŃŏĴŇĬěŅĔĮĶńĝĠŅħŋļġňĪňŗœĮĮĶŃĔŀĭŀŅĝňı ŒĬŐĚƞĕŀĚėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĶŌƟěŅĔ
ĽŅĕŅĺŇĝŅĪňŗŏĶňĵĬĶĺĴĪńŘĚĽŅĕŅŀŊŗĬ ŕ ĪňŗĔŜŅľĬħŒĬľĸńĔĽŌĨĶ ĪňŗŏĔňŗĵĺŏĬŊŗŀĚĔńĭĔŅĶĮĶŃĔŀĭ
ŀŅĝňıĕŀĚĮĶńĝĠŅħŋļġň ĶĺĴĪńŘĚŏĮƕħőŀĔŅĽŒľƟŏĽĬŀĕƟŀėŇħŏľŖĬŒĬĔŅĶĮĶńĭľĸńĔĽŌĨĶŒľƟħňĵŇŗĚĕŉŘĬ
ħƟĺĵ 

3) ĔŅĶĨĶĺěĽŀĭěŅĔįŌƟĮĶŃĔŀĭĔŅĶ őħĵĔŅĶĕŀŏĕƟŅĽńĴĳŅļĦƢ ľĶŊŀ ĔŅĶĽƞĚŐĭĭĽŀĭĩŅĴ ŏıŊŗŀ
ĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěŒĬĮĶńĝĠŅħŋļġňĪňŗěĭĔŅĶĻŉĔļŅŐĸŃŏĕƟŅĪŜŅĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ
ĬńŘĬ ŕ ŒĬėŅĭĶŃĵŃŏĺĸŅĨƞŅĚŕ ŏĝƞĬ ĮƖĪňŗ 1 ĮƖĪňŗ 3 ŏĮƦĬĨƟĬ 
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4) ĔŅĶĮĶŃŏĴŇĬěŅĔĽĩŅĬĻŉĔļŅŀŊŗĬ őħĵĔŅĶĽƞĚŐĭĭĽŀĭĩŅĴ ľĶŊŀĽŀĭĩŅĴŏĴŊŗŀĴňőŀĔŅĽŒĬ
ĶŃħńĭėĺŅĴıŉĚıŀŒěŒĬħƟŅĬėĺŅĴĶŌƟ ėĺŅĴıĶƟŀĴ ŐĸŃĽĴĭńĨŇħƟŅĬŀŊŗĬ ŕ ĕŀĚĮĶńĝĠŅħŋļġňěŃ
ěĭĔŅĶĻŉĔļŅŐĸŃŏĕƟŅĻŉĔļŅŏıŊŗŀĮĶŇĠĠŅĪňŗĽŌĚĕŉŘĬŒĬĽĩŅĬĻŉĔļŅĬńŘĬ ŕ 

 3' ĔŅĶĮĶŃŏĴŇĬĨŜŅŐľĬƞĚ ŐĸŃľĶŊŀėĺŅĴĔƟŅĺľĬƟŅŒĬĽŅĵĚŅĬĕŀĚĮĶńĝĠŅħŋļġň 
 4' ėĺŅĴŏľŖĬěŅĔįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔĪňŗĴŅĮĶŃŏĴŇĬľĸńĔĽŌĨĶ ľĶŊŀ ŏĮƦĬŀŅěŅĶĵƢıŇŏĻļ  
  ĨƞŀėĺŅĴıĶƟŀĴĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŏĶňĵĬ ŐĸŃĽĴĭńĨŇŀŊŗĬ ŕ ĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔĶŃĭĺĬĔŅĶ 
  ŏĶňĵĬĶŌƟ ŐĸŃĔŅĶıńĥĬŅŀĚėƢėĺŅĴĶŌƟĕŀĚĬńĔĻŉĔļŅ 
 5' įĸĚŅĬĕŀĚĬńĔĻŉĔļŅĪňŗĺńħŏĮƦĬĶŌĮīĶĶĴœħƟĞŉŗĚ ŀŅĪŇ (Ĕ)ȮěŜŅĬĺĬĶŅĚĺńĸĪŅĚĽńĚėĴŐĸŃ 
  ĺŇĝŅĝňı*Ȯ(ĕ) ěŜŅĬĺĬĽŇĪīŇĭńĨĶ, (ė)ȮěŜŅĬĺĬĔŇěĔĶĶĴĔŅĶĔŋĻĸŏıŊŗŀĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇ,  
     (Ě) ěŜŅĬĺĬĔŇěĔĶĶĴŀŅĽŅĽĴńėĶŒĬŀĚėƢĔĶĪňŗĪŜŅĮĶŃőĵĝĬƢĨƞŀĽńĚėĴȮŏĮƦĬĨƟĬ 
 
1.ȮŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 

ŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮ&ĳŅėįĬĺĔȮĜ'Ȯ 
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ľĴĺħĪňŗȮ4ȮȮȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 
 

/. ĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ ȮȮȮ 
ȮȮȮȮ ĔŅĶŏĨĶňĵĴĔŅĶŒĬĶŃħńĭĴľŅĺŇĪĵŅĸńĵȮ 
 /' ŀŅěŅĶĵƢŒľĴƞĪŋĔėĬĨƟŀĚŏĕƟŅĶńĭĔŅĶĮģĴĬŇŏĪĻŀŅěŅĶĵƢŒľĴƞȮ 
 0' ŀŅěŅĶĵƢŒľĴƞĪŋĔėĬĨƟŀĚœħƟĶńĭĔŅĶİƗĔŀĭĶĴĨŅĴőėĶĚĔŅĶĽĴĶĶĩĬŃĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
  ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
 1' ěńħŏĨĶňĵĴŏŀĔĽŅĶėŌƞĴŊŀĭŋėĸŅĔĶĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĴŀĭŐĔƞėĦŃȮŏıŊŗŀŒľƟŀŅěŅĶĵƢŒľĴƞ 
  œħƟĻŉĔļŅĶŃŏĭňĵĭĕƟŀĭńĚėńĭĨƞŅĚŕ 
 

 ĔŅĶŏĨĶňĵĴĔŅĶŒĬĶŃħńĭėĦŃȮ 
 /' ěńħŏĨĶňĵĴėĺŅĴıĶƟŀĴħƟŅĬĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔŒĬĔŅĶĮĢŇĭńĨŇĚŅĬŒľƟŐĔƞŀŅěŅĶĵƢŒľĴƞ ŏıŊŗŀ 
  ŏĨĶňĵĴėĺŅĴıĶƟŀĴĔŅĶŏĮƦĬŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢ 
 0' ėĦŃŏįĵŐıĶƞŏŀĔĽŅĶėŌƞĴŊŀĭŋėĸŅĔĶĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢŐĔƞŀŅěŅĶĵƢŒľĴƞĪŋĔėĬ 
 1' ĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚėĦŃ-ĳŅėĺŇĝŅȮ 
  ĨĸŀħěĬľĸńĔĽŌĨĶĪňŗĽŀĬ 
 2' ĴŀĭľĴŅĵŀŅěŅĶĵƢŀŅĺŋőĽŏĮƦĬŀŅěŅĶĵƢıňŗŏĸňŘĵĚȮőħĵĴňľĬƟŅĪňŗ 
  2,/'ȮŒľƟėŜŅŐĬŃĬŜŅŐĸŃĔŅĶĮĶŉĔļŅŏıŊŗŀŏĶňĵĬĶŌƟŐĸŃĮĶńĭĨńĺŏŀĚŏĕƟŅĽŌƞĔŅĶŏĮƦĬŀŅěŅĶĵƢŒĬėĦŃ 
  2,0'ȮĮĶŃŏĴŇĬŐĸŃĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĮĢŇĭńĨŇĚŅĬĕŀĚŀŅěŅĶĵƢŒľĴƞ 
 3' ĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢŒľĴƞıńĥĬŅĪńĔļŃħƟŅĬĔŅĶĺŇěńĵȮœħƟŐĔƞȮĔŅĶıńĥĬŅőėĶĚĔŅĶĺŇěńĵȮĔŅĶŏĕƟŅĶƞĺĴ 
 ŏĮƦĬĽĴŅĝŇĔŒĬľĬƞĺĵĺŇěńĵ*ĽĩŅĬĺŇěńĵŐĸŃĽĩŅĭńĬĺŇěńĵȮĨƞŅĚȮŕ 

2. ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ ȮȮȮȮ 
 

2.1 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
       ĔŅĶıńĥĬŅĶŃħńĭĴľŅĺŇĪĵŅĸńĵ 

1) ěńħŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŒĬľńĺĕƟŀĨƞŅĚȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮŏĝƞĬȮĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŅĵĺŇĝŅıŊŘĬģŅĬȮ
ĔŅĶĽĶƟŅĚėĶŌĴŊŀŀŅĝňıȮĔŅĶĽŀĬŐĭĭȮactive learning  

2) ĴňőėĶĚĔŅĶıńĥĬŅĽĴĶĶĩĬŃĔŅĶĽŀĬŀŅěŅĶĵƢĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ ĞŉŗĚėĶŀĭėĸŋĴĪńĔļŃ
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕńŘĬıŊŘĬģŅĬȮŐĸŃĕńŘĬĽŌĚȮĔŅĶįĸŇĨĽŊŗŀĔŅĶĽŀĬȮĶĺĴĪńŘĚĔŅĶĺńħŐĸŃĔŅĶ
ĮĶŃŏĴŇĬįĸ 

 

ĔŅĶıńĥĬŅĶŃħńĭėĦŃ 
1) ĴňŐįĬıńĥĬŅĭŋėĸŅĔĶŐĸŃěńħĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸŒľƟĔńĭŀŅěŅĶĵƢŏĮƦĬĮĶŃěŜŅĪŋĔĮƖ 
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2) ěńħĽĶĶĚĭĮĶŃĴŅĦŏıŊŗŀŒľƟŀŅěŅĶĵƢœĮıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃħƟŅĬĔŅĶĽŀĬ ĔŅĶĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸ 

3) ĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵȮ
ŀŅĪŇ ĔŅĶĽĬńĭĽĬŋĬŀŅěŅĶĵƢŏĕƟŅĶƞĺĴĮĶŃĝŋĴĺŇĝŅĔŅĶȮİƗĔŀĭĶĴȮŐĸŃħŌĚŅĬŏĔňŗĵĺĔńĭĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸȮȮĔŅĶıńĥĬŅĪńĔļŃĔŅĶŒĝƟŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴĪŅĚĔŅĶĻŉĔļŅ 

 
 

2.2 ĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬȮŕ 
ĔŅĶıńĥĬŅŒĬĶŃħńĭĴľŅĺŇĪĵŅĸńĵ 
1) ĴľŅĺŇĪĵŅĸńĵŒľƟĪŋĬĽĬńĭĽĬŋĬĔŅĶœĮŏĕƟŅĶƞĺĴĮĶŃĝŋĴŏıŊŗŀŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŒĬĨƞŅĚĮĶŃŏĪĻ 
2) ĴľŅĺŇĪĵŅĸńĵĴňőėĶĚĔŅĶıńĥĬŅįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔȮőħĵĔŅĶŒľƟĪŋĬĽĬńĭĽĬŋĬŏĚŇĬ
ėƞŅŒĝƟěƞŅĵĶŅĵŏħŊŀĬĽŜŅľĶńĭįŌƟŏĕƟŅĶƞĺĴőėĶĚĔŅĶĪňŗĬŜŅŏĽĬŀįĸĚŅĬıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĪŜŅĺŇěńĵ 

 

ĔŅĶıńĥĬŅĶŃħńĭėĦŃ 
1) ĽĬńĭĽĬŋĬĚĭĮĶŃĴŅĦŒĬĔŅĶıńĥĬŅĪńĔļŃħƟŅĬĺŇĝŅĔŅĶŐĸŃĔŅĶĺŇěńĵȮĔŅĶŏĕƟŅĶƞĺĴĔĸŋƞĴĺŇěńĵȮĔŅĶĪŜŅ
ĺŇěńĵȮŐĸŃĔŅĶŏįĵŐıĶƞėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃĨƞŅĚĮĶŃŏĪĻ 

2) ŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĽƞĚŏĽĶŇĴĔŅĶŏĕƟŅĽŌƞĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶŏıŊŗŀŒľƟėŜŅĮĶŉĔļŅŐĔƞŀŅěŅĶĵƢŒĬĔŅĶ
ŏĕƟŅĽŌƞĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ 

3) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢĪŋĔėĬŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀıńĥĬŅĺŇĝŅĝňıŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮŏĝƞĬȮĔŅĶĽĬńĭĽĬŋĬĔŅĶĻŉĔļŅĨƞŀȮĔŅĶİƗĔŀĭĶĴȮĔŅĶħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬ
ŀĚėƢĔĶĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻȮľĶŊŀȮĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬėĺŅĴĶŌƟĪŅĚ
ĺŇĝŅĔŅĶ 

4) ĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢœħƟŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟȮ
ėĺŅĴĽŅĴŅĶĩȮŐĸŃĮĶŃĽĭĔŅĶĦƢȮĨĸŀħěĬħƟŅĬėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ 

 

2.3 ĔŅĶıńĥĬŅěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬŀŅěŅĶĵƢ 
 ĔŅĶıńĥĬŅĶŃħńĭėĦŃ 
 /' ĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢĪŋĔėĬœħƟŏĕƟŅĶƞĺĴĔŇěĔĶĶĴȮĔŅĶıńĥĬŅħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
 0' ĔŜŅľĬħŒľƟŀŅěŅĶĵƢœħƟĶńĭĔŅĶıńĥĬŅħƟŅĬėĺŅĴĶńĭįŇħĝŀĭĨƞŀŀĚėƢĔĶȮŐĸŃĽńĚėĴĨĸŀħěĬĔŅĶ 
   ĪŜŅĚŅĬŏĮƦĬĪňĴ 
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ľĴĺħĪňŗȮ7   ĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 

/, ĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
  ĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶőħĵėĦŃĔĶĶĶĴĔŅĶĮĶŃěŜŅėĦŃłȮĪŜŅ
ľĬƟŅĪňŗĔŜŅĔńĭȮħŌŐĸȮĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŒľƟŏĮƦĬœĮĨŅĴĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢȮŐĸŃŏĮƚŅľĴŅĵĕŀĚľĸńĔĽŌĨĶȮ 
  ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĴňľĬƟŅĪňŗĭĶŇľŅĶěńħĔŅĶŏĔňŗĵĺĔńĭľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶ
ıńĥĬŅľĸńĔĽŌĨĶȮĔŅĶĨŇħĨŅĴĮĶŃŏĴŇĬįĸľĸńĔĽŌĨĶȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮŐĸŃľĬƟŅĪňŗ
ŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 
  ŀŅěŅĶĵƢįŌƟěńħĔŅĶĺŇĝŅĴňľĬƟŅĪňŗěńħĪŜŅŐĸŃĺŅĚŐįĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĶƞĺĴĔńĭŀŅěŅĶĵƢįŌƟĽŀĬȮ
ħŜŅŏĬŇĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĨŇħĨŅĴĮĶŃŏĴŇĬįĸĶŅĵĺŇĝŅŒľƟŏĮƦĬœĮŀĵƞŅĚĴňėŋĦĳŅı 

ŏĮƚŅľĴŅĵ ĔŅĶħŜŅŏĬŇĬĔŅĶ ĔŅĶĮĶŃŏĴŇĬįĸ 
 ŏıŊŗŀıńĥĬŅľĸńĔĽŌĨĶŒľƟĴň
 ėĺŅĴĪńĬĽĴńĵŀĵŌƞŏĽĴŀŐĸŃ
 ĽŅĴŅĶĩĨŀĭĽĬŀĚėĺŅĴ
 ĨƟŀĚĔŅĶįŌƟŒĝƟĭńĦĤŇĨĕŀĚ
 ĨĸŅħŐĶĚĚŅĬŀŅľŅĶ
 ĽŋĕĳŅı 

1.  ĴňĔŅĶĮĶŃŏĴŇĬŐĸŃĨĶĺěȮ
 ĽŀĭľĸńĔĽŌĨĶŀŅľŅĶ
 ĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶŒľƟĴň
 ėĺŅĴĽŀħėĸƟŀĚĔńĭĴŅĨĶģŅĬ
 ĕŀĚȮĽĔŀ,ȮĨŅĴŏĺĸŅĪňŗĔŜŅľĬħ 
2.  ĔŜŅľĬħŒľƟŀŅěŅĶĵƢĮĶŃěŜŅ 
ľĸńĔĽŌĨĶłȮĴňěŜŅĬĺĬœĴƞĬƟŀĵȮȮȮȮȮ
ĔĺƞŅŏĔĦĤƢĴŅĨĶģŅĬȮŐĸŃĴň 
ėŋĦĺŋĥŇœĴƞĨŗŜŅĔĺƞŅĮĶŇĠĠŅŏŀĔ
ľĶŊŀŏĮƦĬįŌƟĴňĨŜŅŐľĬƞĚĪŅĚ 
ĺŇĝŅĔŅĶœĴƞĨŗŜŅĔĺƞŅĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢȮľĶŊŀŏĮƦĬįŌƟĴň
ĮĶŃĽĭĔŅĶĦƢľĸŅĵĮƖ 

3. ĴňĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶőħĵ 
ȮȮ ėĦŃĔĶĶĴĔŅĶįŌƟĪĶĚėŋĦĺŋĥŇ 
Ȯ ĳŅĵŒĬĪŋĔĮƖŐĸŃĳŅĵĬŀĔȮ
 ŀĵƞŅĚĬƟŀĵĪŋĔȮ5 ĮƖ 
4. ĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚ 
 ľĸńĔĽŌĨĶŐĸŃĔŅĶŏĶňĵĬĔŅĶ
 ĽŀĬőħĵĬńĔĻŉĔļŅĪňŗĔŜŅĸńĚ
 ĻŉĔļŅŐĸŃĭńĦĤŇĨĪňŗĽŜŅŏĶŖě
 ĔŅĶĻŉĔļŅ 

1. ľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶĶńĭĶŀĚ
 ěŅĔȮĽĔŀ, 
2. ěŜŅĬĺĬŐĸŃĶŅĵĝŊŗŀŀŅěŅĶĵƢ
 ĮĶŃěŜŅŐĸŃŀŅěŅĶĵƢıŇŏĻļĪňŗĴň
 ėŋĦĺŋĥŇŐĸŃĮĶŃĽĭĔŅĶĦƢ 
3. įĸĔŅĶĮĶŃŏĴŇĬĶŅĵĺŇĝŅŐĸŃ
 ĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŀŅěŅĶĵƢ
 įŌƟĽŀĬěŅĔĬńĔĻŉĔļŅĪňŗ 
ȮȮȮȮȮĔŜŅĸńĚĻŉĔļŅ 
4.  įĸĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶőħĵ 
ȮȮȮȮėĦŃĔĶĶĴĔŅĶĳŅĵŒĬŐĸŃ 
ȮȮȮȮĳŅĵĬŀĔ 
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2. ĔŅĶĭĶŇľŅĶĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ȮȮȮȮ2.1 ĔŅĶĭĶŇľŅĶĚĭĮĶŃĴŅĦ 
 ėĦŃłȮěńħĽĶĶĚĭĮĶŃĴŅĦĮĶŃěŜŅĮƖĪńŘĚĚĭĮĶŃĴŅĦŐįƞĬħŇĬŐĸŃŏĚŇĬĶŅĵœħƟȮŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬŒĬĝńŘĬŏĶňĵĬȮŐĸŃĽĶƟŅĚĽĳŅıŐĺħĸƟŀĴŒľƟŏľĴŅŃĽĴĔńĭĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚĕŀĚĬńĔĻŉĔļŅ 
  
 0,0 ĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽĬŀĪňŗĴňŀĵŌƞŏħŇĴ 
   ĴľŅĺŇĪĵŅĸńĵȮĴňėĺŅĴıĶƟŀĴħƟŅĬľĬńĚĽŊŀ ĨŜŅĶŅ ŐĸŃĔŅĶĽŊĭėƟĬįƞŅĬģŅĬĕƟŀĴŌĸőħĵĴňĽŜŅĬńĔ
ĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĶŌƟȮĺŇĪĵŅŏĕĨľŅħŒľĠƞȮĪňŗĴňľĬńĚĽŊŀħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶŐĸŃħƟŅĬŀŊŗĬŕ ĶĺĴĩŉĚ
ģŅĬĕƟŀĴŌĸŒľƟĽŊĭėƟĬ ĬŀĔěŅĔĬňŘėĦŃłȮĵńĚœħƟěńħľŅȮėĶŋĳńĦĤƢȮŐĸŃŀŋĮĔĶĦƢĽŅĶĽĬŏĪĻĪňŗŒĝƟĽĬńĭĽĬŋĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŀĵƞŅĚĽĴŗŜŅŏĽĴŀ 

 

 2.3 ĔŅĶěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŇŗĴŏĨŇĴ 
   ĴľŅĺŇĪĵŅĸńĵȮěńħĽĶĶĚĭĮĶŃĴŅĦĽŜŅľĶńĭľĬńĚĽŊŀȮĨŜŅĶŅȮŐĸŃĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶȮĽŊŗŀ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮŏĮƦĬĮĶŃěŜŅĪŋĔĮƖȮŐĸŃŏĺňĵĬŐěƟĚŀŅěŅĶĵƢŒľƟŏĽĬŀĝŊŗŀĽŊŗŀĪňŗĨƟŀĚĔŅĶȮĽƞĺĬėĶŋĳńĦĤƢȮŀŋĮĔĶĦƢȮ
ŏėĶŊŗŀĚĴŊŀĮĢŇĭńĨŇĔŅĶěŃĴňĔŅĶĺŅĚŐįĬěńħĪŜŅĕƟŀŏĽĬŀĚĭĮĶŃĴŅĦėĶŋĳńĦĤƢĮĶŃěŜŅĮƖĪŋĔĮƖȮ 
 
 2.4 ĔŅĶĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀĕŀĚĪĶńıĵŅĔĶ 
 ĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀĕŀĚĪĶńıĵŅĔĶěŅĔŀŅěŅĶĵƢįŌƟĽŀĬȮįŌƟŏĶňĵĬŐĸŃĭŋėĸŅĔĶĪňŗŏĔňŗĵĺĕƟŀĚȮŐĸŃ
ěńħĔŅĶĮĶŃŏĴŇĬȮŏıŊŗŀŏĮƦĬĕƟŀĴŌĸĔŅĶĮĶŃĔŀĭĔŅĶĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀ 

ŏĮƚŅľĴŅĵ ĔŅĶħŜŅŏĬŇĬĔŅĶ ĔŅĶĮĶŃŏĴŇĬįĸ 
 ěńħŒľƟĴňľƟŀĚŏĶňĵĬȮľƟŀĚĮĢŇĭńĨŇĔŅĶȮ
 ŀŋĮĔĶĦƢĔŅĶĪħĸŀĚ ĪĶńıĵŅĔĶ
 ĽŊŗŀĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĝƞŀĚĪŅĚ
 ĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶĻŉĔļŅ
 ŀĵƞŅĚŏıňĵĚıŀĴňĮĶŃĽŇĪīŇĳŅı 
 
 

/, ěńħŒľƟĴňľƟŀĚŏĶňĵĬ ĪňŗĴňėĺŅĴ
 ıĶƟŀĴŒĬĔŅĶŒĝƟĚŅĬŀĵƞŅĚĴň
 ĮĶŃĽŇĪīŇĳŅı  
0, ěńħŏĨĶňĵĴľƟŀĚĮĢŇĭńĨŇĔŅĶĪňŗĴň
 ŏėĶŊŗŀĚĴŊŀĪňŗœħƟĴŅĨĶģŅĬŐĸŃ
 ŏıňĵĚıŀ ŏıŊŗŀŒľƟĬńĔĻŉĔļŅ
 ĽŅĴŅĶĩİƗĔĮĢŇĭńĨŇ ĽĶƟŅĚėĺŅĴ
 ıĶƟŀĴŒĬĔŅĶĮĢŇĭńĨŇĚŅĬ 
1, ěńħŒľƟľƟŀĚĮĢŇĭńĨŇĔŅĶŏĜıŅŃ
 ĪŅĚ  ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩȮ
 ĻŉĔļŅȮĪħĸŀĚ ľŅėĺŅĴĶŌƟ
 ŏıŇŗĴŏĨŇĴœħƟŀĵƞŅĚŏľĴŅŃĽĴ
 ŐĸŃŏıňĵĚıŀ 

/, ěŜŅĬĺĬŏėĶŊŗŀĚĴŊŀŀŋĮĔĶĦƢ  
 ĨƞŀľńĺĬńĔĻŉĔļŅ 
0, ěŜŅĬĺĬĬńĔĻŉĔļŅĸĚŏĶňĵĬŒĬ
 ĺŇĝŅĪňŗĴňĮĢŇĭńĨŇĔŅĶ 
1, įĸĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚ 
 ĬńĔĻŉĔļŅĨƞŀĔŅĶŒľƟĭĶŇĔŅĶ 
 ĪĶńıĵŅĔĶŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟ
 ŐĸŃĔŅĶĮĢŇĭńĨŇĔŅĶ 

-  
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3.  ĔŅĶĭĶŇľŅĶėĦŅěŅĶĵƢ 
 3.1  ĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞ 
   ĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮőħĵėĦŃĔĶĶĴĔŅĶľĸńĔĽŌĨĶłŏĮƦĬįŌƟ
ĔŜŅľĬħėŋĦĺŋĥŇŐĸŃėŋĦĽĴĭńĨŇĨŅĴĨƟŀĚĔŅĶȮőħĵĔŜŅľĬħŒľƟŏĮƦĬįŌƟĪňŗĴňĺŋĥŇĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔĕŉŘĬœĮȮȮ
ŐĸŃŒĬĔŅĶĽŀĭĽńĴĳŅļĦƢȮŒľƟįŌƟĽĴńėĶĬŜŅŏĽĬŀĔŅĶĽŀĬŐĸŃįĸĚŅĬĺŇěńĵŐĔƞėĦŃĔĶĶĴĔŅĶĽńĴĳŅļĦƢ 

 

 3.2  ĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚėĦŅěŅĶĵƢŒĬĔŅĶĺŅĚŐįĬȮĔŅĶĨŇħĨŅĴŐĸŃĪĭĪĺĬľĸńĔĽŌĨĶ 
   ŀŅěŅĶĵƢįŌƟěńħĔŅĶĺŇĝŅŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬĨƟŀĚĴňĔŅĶĶƞĺĴĔńĬŒĬĔŅĶĺŅĚŐįĬěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ
őħĵŏĽĬŀĨƞŀĮĶŃīŅĬľĸńĔĽŌĨĶłȮĸƞĺĚľĬƟŅĔƞŀĬŏĮƕħŏĪŀĴŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅȮŐĸŃŀŅěŅĶĵƢįŌƟěńħĔŅĶĺŇĝŅĪŜŅ
ĔŅĶĮĶŃŏĴŇĬįĸŒĬĶŅĵĺŇĝŅĪňŗĶńĭįŇħĝŀĭŏĽĬŀĨƞŀĮĶŃīŅĬľĸńĔĽŌĨĶłȮŏıŊŗŀŒĝƟŏĮƦĬĕƟŀĴŌĸŒĬĔŅĶıńĥĬŅĮĶńĭĮĶŋĚ
ŏĬŊŘŀľŅĶŅĵĺŇĝŅȮőħĵĴŋƞĚŏĬƟĬĨŅĴŏĮƚŅľĴŅĵĕŀĚľĸńĔĽŌĨĶȮŐĸŃœħƟĭńĦĤŇĨĪňŗĴňėŋĦĸńĔļĦŃıŉĚĮĶŃĽĚėƢ 

 

 3.3  ĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢıŇŏĻļ 
   ĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢıŇŏĻļėŜŅĬŉĚĩŉĚėŋĦĺŋĥŇȮĮĶŃĽĭĔŅĶĦƢȮŐĸŃėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŒĬĶŅĵĺŇĝŅĪňŗ
ĽŀĬȮőħĵŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĸŃ
ĴŀĭľĴŅĵŒľƟŀŅěŅĶĵƢįŌƟěńħĔŅĶĺŇĝŅıŇěŅĶĦŅėĺŅĴŏľĴŅŃĽĴŐĸŃįƞŅĬĔŅĶŏľŖĬĝŀĭěŅĔĮĶŃīŅĬľĸńĔĽŌĨĶł 

 

4. ĔŅĶĭĶŇľŅĶĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
 4.1  ĔŅĶĔŜŅľĬħėŋĦĽĴĭńĨŇŏĜıŅŃĽŜŅľĶńĭĨŜŅŐľĬƞĚ 
   ĔŅĶĔŜŅľĬħėŋĦĽĴĭńĨŇĭŋėĸŅĔĶİƙŅĵĽĬńĭĽĬŋĬȮŒľƟĨĶĚĨŅĴĳŅĶŃľĬƟŅĪňŗėĺŅĴĶńĭįŇħĝŀĭȮŒĬĔŅĶ
ĶńĭĽĴńėĶŏĕƟŅĪŜŅĚŅĬőħĵįƞŅĬĔŅĶĽńĴĳŅļĦƢŐĸŃŒľƟėĺŅĴĽŜŅėńĠĨƞŀėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĢŇĭńĨŇĚŅĬĨŅĴ
ĨŜŅŐľĬƞĚȮŐĸŃĪńĻĬėĨŇĨƞŀĚŅĬŒľƟĭĶŇĔŅĶ 
 

4.2 ĔŅĶŏıŇŗĴĪńĔļŃėĺŅĴĶŌƟŏıŊŗŀĔŅĶĮĢŇĭńĨŇĚŅĬ 
   -ȮȮ ĽĬńĭĽĬŋĬŒľƟĭŋėĸŅĔĶœħƟĶńĭĔŅĶİƗĔŀĭĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬŒĬľĬƟŅĪňŗ 
   - ĽĬńĭĽĬŋĬŒľƟĭŋėĸŅĔĶĴňőŀĔŅĽŏĕƟŅĶƞĺĴĪŜŅőėĶĚĔŅĶĺŇěńĵĶƞĺĴĔńĭŀŅěŅĶĵƢȮľĶŊŀĚŅĬĭĶŇĔŅĶ 
    ĺŇĝŅĔŅĶȮőħĵœĴƞĪŜŅŒľƟĚŅĬŏĽňĵľŅĵ 
   -   ĽĬńĭĽĬŋĬŒľƟĭŋėĸŅĔĶĴňőŀĔŅĽıńĥĬŅĨĬŏŀĚŐĸŃĪŜŅįĸĚŅĬȮŏıŊŗŀĔŅĶŏĸŊŗŀĬĶŃħńĭ 

 

5.  ĔŅĶĽĬńĭĽĬŋĬŐĸŃŒľƟėŜŅŐĬŃĬŜŅĬńĔĻŉĔļŅ 
 5.1  ĔŅĶŒľƟėŜŅĮĶŉĔļŅĪŅĚĺŇĝŅĔŅĶŐĸŃŀŊŗĬŕȮŐĔƞĬńĔĻŉĔļŅ 
   ėĦŃŀŋĨĽŅľĔĶĶĴŏĔļĨĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟŐĔƞĬńĔĻŉĔļŅĪŋĔėĬȮĬńĔĻŉĔļŅĪňŗĴňĮƤĠľŅ
ŏĔňŗĵĺĔńĭĔŅĶŏĶňĵĬĽŅĴŅĶĩĮĶŉĔļŅŀŅěŅĶĵƢĪňŗĮĶŉĔļŅœħƟȮ 
 

 5.2  ĔŅĶŀŋĪīĶĦƢĕŀĚĬńĔĻŉĔļŅ 
   ĔĶĦňĪňŗĬńĔĻŉĔļŅĴňėĺŅĴĨƟŀĚĔŅĶľĶŊŀėĺŅĴĽĚĽńĵŏĔňŗĵĺĔńĭĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮĽŅĴŅĶĩĵŊŗĬėŜŅĶƟŀĚĨƞŀĮĶŃīŅĬľĸńĔĽŌĨĶłȮŐĸŃ/ľĶŊŀėĦŃĔĶĶĴĔŅĶīĶĶĴŅĳŇĭŅĸȮŏıŊŗŀıŇěŅĶĦŅ
ħŜŅŏĬŇĬĔŅĶĨŅĴĸŜŅħńĭĕńŘĬĨŀĬĨƞŀœĮ 
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6.  ėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮĽńĚėĴȮŐĸŃėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
   ėĺŅĴĨƟŀĚĔŅĶĔŜŅĸńĚėĬŐĸŃŐĶĚĚŅĬŒĬĽŅĕŅĺŇĝŅŀŅľŅĶĽŋĕĳŅıĵńĚŏıŇŗĴĕŉŘĬŀňĔĴŅĔȮħńĚĬńŘĬĪŅĚ
ľĸńĔĽŌĨĶŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶȮŐĸŃĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢěŉĚĶƞĺĴĔńĬĽŜŅĶĺěėĺŅĴĨƟŀĚĔŅĶ
ŐĶĚĚŅĬŐĸŃėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮŏıŊŗŀĬŜŅĕƟŀĴŌĸĴŅĮĶŃĔŀĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮĬŀĔěŅĔĬňŘĵńĚŒĝƟȮ
ĕƟŀĴŌĸĔŅĶĕĵŅĵĨńĺĪŅĚŏĻĶļģĔŇěĪňŗŏĔňŗĵĺĕƟŀĚĴŅĮĶŃĴŅĦėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬŒĬŐĨƞĸŃĮƖŐĸŃ 
ŐĨƞĸŃĶŀĭĔŅĶĮĶŃŏĴŇĬĪŋĔŕȮ4 ĮƖ 
 
7. ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ(Key Performance Indicators) 
   ĨńĺĭƞĚĝňŘŐĸŃŏĮƚŅľĴŅĵĔŅĬĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶŐĸŃĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĮĶŃĔŀĭħƟĺĵĨńĺĭƞĚĝňŘ
ŐĸŃŏĮƚŅľĴŅĵœĴƞĨŗŜŅĔĺƞŅŏĔĦĤƢĪňŗĔŜŅľĬħőħĵľĸńĔĽŌĨĶŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶȮėĦŃŀŋĨĽŅľĔĶĶĴŏĔļĨĶ
ŐĸŃĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĞŉŗĚěŜŅĬĺĬĭƞĚĝňŘŐĸŃŏĮƚŅľĴŅĵŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅĕŀĚĔŅĶŒĝƟľĸńĔĽŌĨĶĴň
ėĺŅĴŐĨĔĨƞŅĚĔńĬȮĨŅĴĨŅĶŅĚ 
 
ĨńĺĭƞĚĝňŘŐĸŃŏĮƚŅľĴŅĵĔŅĬĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶŐĸŃĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĮĶŃĔŀĭħƟĺĵĨńĺĭƞĚĝňŘŐĸŃŏĮƚŅľĴŅĵœĴƞ
ĨŗŜŅĔĺƞŅŏĔĦĤƢĪňŗĔŜŅľĬħőħĵľĸńĔĽŌĨĶŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶȮėĦŃŀŋĨĽŅľĔĶĶĴŏĔļĨĶŐĸŃ
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĞŉŗĚěŜŅĬĺĬĭƞĚĝňŘŐĸŃŏĮƚŅľĴŅĵŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅĕŀĚĔŅĶŒĝƟľĸńĔĽŌĨĶĴňėĺŅĴ
ŐĨĔĨƞŅĚĔńĬȮĨŅĴĨŅĶŅĚ 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗ 1 ĮƖĪňŗ 2 ĮƖĪňŗ 3 ĮƖĪňŗ 4 ĮƖĪňŗ 5 
1.  ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ60 ĴňĽƞĺĬĶƞĺĴ
 ŒĬĔŅĶĮĶŃĝŋĴŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶ
 ħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶ 

ȮȮȮX ȮȮȮX ȮȮȮX ȮȮȮX ȮȮȮX 

2.  ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭȮĴėŀ,2 ĪňŗĽŀħėĸƟŀĚ
 ĔńĭĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮľĶŊŀĴŅĨĶģŅĬėŋĦĺŋĥŇ 
 ĽŅĕŅ-ĽŅĕŅĺŇĝŅȮ&ĩƟŅĴň' 

ȮȮȮX ȮȮȮX ȮȮȮX ȮȮȮX ȮȮȮX 

3.  ĴňĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚ
ĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,1ȮŐĸŃȮ
Ĵėŀ,2ȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅė
ĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĺŇĝŅ 

ȮȮȮX ȮȮȮX ȮȮȮX ȮȮȮX ȮȮȮX 
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ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗ 1 ĮƖĪňŗ 2 ĮƖĪňŗ 3 ĮƖĪňŗ 4 ĮƖĪňŗ 5 
4. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅŐĸŃĶŅĵĚŅĬ
 įĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĩƟŅĴň'Ȯ
 ĨŅĴŐĭĭȮĴėŀ,3ȮŐĸŃȮĴėŀ,4ȮĳŅĵŒĬȮ1.ȮĺńĬȮľĸńĚĽŇŘĬĽŋħ
 ĳŅėĔŅĶĻŉĔļŅĪňŗŏĮƕħĽŀĬŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

ȮȮȮX ȮȮȮX ȮȮȮX ȮȮȮX ȮȮȮX 

5.Ȯ ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭ
 Ĵėŀ,7ȮĳŅĵŒĬȮ60 ĺńĬľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 

ȮȮȮX ȮȮȮX ȮȮȮX ȮȮȮX ȮȮȮX 

6.  ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸ 
  ĔŅĶŏĶňĵĬĶŌƟĪňŗĔŜŅľĬħŒĬȮĴėŀ,1ȮŐĸŃȮĴėŀ,2Ȯ&ĩƟŅĴň'ȮȮȮȮ 
  ŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ25ȮĕŀĚĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃȮȮȮȮȮȮȮȮȮȮ
  ĮƖĔŅĶĻŉĔļŅ 

ȮȮȮX ȮȮȮX ȮȮȮX ȮȮȮX ȮȮȮX 

7.  ĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢ
 ĔŅĶĽŀĬľĶŊŀĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔįĸĔŅĶ
 ħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬȮĴėŀ,7 ĮƖĪňŗŐĸƟĺ 

 ȮȮȮX ȮȮȮX ȮȮȮX ȮȮȮX 

8.Ȯ ŀŅěŅĶĵƢŒľĴƞȮ&ĩƟŅĴň'ȮĪŋĔėĬœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻȮľĶŊŀ
 ėŜŅŐĬŃĬŜŅħƟŅĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 

ȮȮȮX ȮȮȮX ȮȮȮX ȮȮȮX ȮȮȮX 

9.Ȯ ŀŅěŅĶĵƢĮĶŃěŜŅĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶŐĸŃ-
ľĶŊŀĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵĮƖĸŃȮ1 ėĶńŘĚ 

ȮȮȮX ȮȮȮX ȮȮȮX ȮȮȮX ȮȮȮX 

10.Ȯ ěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭ
 ĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶŐĸŃ-ľĶŊŀĺŇĝŅĝňıœĴƞĬƟŀĵĔĺƞŅĶƟŀĵ
 ĸŃȮ50 ĨƞŀĮƖ 

ȮȮȮX ȮȮȮX ȮȮȮX ȮȮȮX ȮȮȮX 

11.  ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨ
 ŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ3.5 ěŅĔ
 ėŃŐĬĬŏĨŖĴȮ5.0 

  ȮȮȮX ȮȮȮX ȮȮȮX 

12.  ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞ
 ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ3.5 ěŅĔėŃŐĬĬŏĨŖĴȮ5.0 

   ȮȮȮX ȮȮȮX 

13.  įĸĚŅĬĨňıŇĴıƢĶŃħńĭĝŅĨŇŐĸŃĶŃħńĭĬŅĬŅĝŅĨŇĕŀĚĬńĔĻŉĔļŅ
 ĪňŗěĭŒĬĮƖĬńŘĬŕȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ20 

 ȮȮȮX ȮȮȮX ȮȮȮX ȮȮȮX 

14.  įĸĚŅĬĨňıŇĴıƢĶŃħńĭĝŅĨŇŐĸŃĶŃħńĭĬŅĬŅĝŅĨŇĕŀĚĬńĔĻŉĔļŅ
 ĪňŗěĭŒĬĮƖĬńŘĬŕȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ20 

  ȮȮȮX ȮȮȮX ȮȮȮX 

 įĸĔŅĶħŜŅŏĬŇĬĔŅĶĭĶĶĸŋĨŅĴŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĪńŘĚľĴħŀĵŌƞŒĬŏĔĦĤƢħňĨƞŀŏĬŊŗŀĚȮ2 ĮƖĔŅĶĻŉĔļŅȮŏıŊŗŀ
ĨŇħĨŅĴĔŅĶħŜŅŏĬŇĬĔŅĶĨŅĴȮTQF ĨƞŀœĮȮĪńŘĚĬňŘŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬįƞŅĬėŊŀȮĴňĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĕƟŀȮ1-5 ŐĸŃ
ŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ6.ȮĕŀĚĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŃĭŋœĺƟŒĬŐĨƞĸŃĮƖ 
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Z:\ĽŋĕĳŇĠĠŅ\Ĵėŀ,0ȮĮ,ŏŀĔĽŅĕŅŀŅľĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 

 

ľĴĺħĪňŗ 8   ĔŅĶĮĶŃŏĴŇĬȮŐĸŃĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 

/,Ȯ ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 

 /,/ ĔŅĶĮĶŃŏĴŇĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
   ĔŅĶĮĶŃŏĴŇĬĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗœħƟĔŜŅľĬħœĺƟŒĬŐįĬȮŏıŊŗŀıńĥĬŅĔĶŃĭĺĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ıŇěŅĶĦŅěŅĔįŌƟŏĔňŗĵĺĕƟŀĚľĸŅĵİƙŅĵȮœħƟŐĔƞȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ
ŀŅěŅĶĵƢįŌƟěńħĔŅĶĺŇĝŅȮŀŅěŅĶĵƢįŌƟĽŀĬȮŐĸŃĬńĔĻŉĔļŅȮħńĚĬňŘ 
   /' ĮĶŃĝŋĴŏıŊŗŀŐĸĔŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬȮėŜŅŐĬŃĬŜŅ-ĕƟŀŏĽĬŀŐĬŃȮŒĬĔŅĶħŜŅŏĬŇĬĔŅĶĨŅĴȮȮȮȮȮȮ
    ĔĸĵŋĪīƢĔŅĶĽŀĬĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮėĦŅěŅĶĵƢŒĬľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢ 
    įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
   0' ŀŅěŅĶĵƢįŌƟěńħĔŅĶĺŇĝŅ-ŀŅěŅĶĵƢįŌƟĽŀĬĬŜŅėĺŅĴėŇħŏľŖĬȮėŜŅŐĬŃĬŜŅ/ĕƟŀŏĽĬŀŐĬŃěŅĔĕƟŀȮ1)Ȯ 
    ĴŅĮĶŃĔŀĭĔŅĶĺŅĚŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅ 
   1' ĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŀĳŇĮĶŅĵȮĔŅĶĞńĔĩŅĴŐĸŃĔŅĶĨŀĭėŜŅĩŅĴŒĬȮȮ 
    ĝńŘĬŏĶňĵĬ őħĵĔŅĶĽńĚŏĔĨŐĸŃĶĺĭĶĺĴĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬőħĵįŌƟĽŀĬ ľŅĔıĭĺƞŅįŌƟŏĶňĵĬœĴƞŏĕƟŅŒě 
    ľĶŊŀĺŇīňĔŅĶĪňŗŒĝƟœĴƞĽŅĴŅĶĩĪŜŅŒľƟįŌƟŏĶňĵĬŏĕƟŅŒěœħƟěŃĨƟŀĚĮĶńĭŏĮĸňŗĵĬĺŇīňĔŅĶĽŀĬ 
   2' ĔŜŅľĬħŒľƟĴňĔŅĶĮĶŃŏĴŇĬĕƟŀĽŀĭĔĸŅĚĳŅėŐĸŃĮĸŅĵĳŅėȮĞŉŗĚĮĶŃŏĴŇĬŏĬŊŘŀľŅĪŅĚĺŇĝŅĔŅĶ 
    ĪňŗĽŀħėĸƟŀĚĔńĭĺńĨĩŋĮĶŃĽĚėƢĕŀĚĶŅĵĺŇĝŅȮőħĵŒĝƟĪńĔļŃėĺŅĴěŜŅȮėŜŅĬĺĦȮĺŇŏėĶŅŃľƢȮ 
    ĽńĚŏėĶŅŃľƢŐĸŃĔŅĶĭŌĶĦŅĔŅĶĕƟŀĴŌĸȮĬŀĔěŅĔĬňŘĵńĚıŇěŅĶĦŅĩŉĚėĺŅĴŏľĴŅŃĽĴĕŀĚĽńħĽƞĺĬ 
    ėŃŐĬĬȮŏĺĸŅĪňŗŒĝƟĽŀĬŐĸŃŏĺĸŅĪňŗŒĝƟĪŜŅĕƟŀĽŀĭŒĬŐĨƞĸŃĭĪŒľƟĽŀħėĸƟŀĚĔńĭŐįĬĔŅĶŏĶňĵĬ 
    ĔŅĶĽŀĬĪňŗĔŜŅľĬħȮőħĵĔĶĶĴĔŅĶĮĶŃŏĴŇĬĕƟŀĽŀĭĮĶŃěŜŅľĸńĔĽŌĨĶĔƞŀĬĔŅĶĽŀĭĪŋĔėĶńŘĚ 
   3' ĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅěŅĔĶŅĵĚŅĬȮĔŅĶĬŜŅŏĽĬŀľĬƟŅĝńŘĬȮĔŅĶĽŀĭĵƞŀĵȮĽŀĭ 
    ĔĸŅĚĳŅėȮŐĸŃĽŀĭĮĸŅĵĳŅėȮľŅĔıĭĮƤĠľŅľĶŊŀœĴƞįƞŅĬĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĨƟŀĚ 
    ħŜŅŏĬŇĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬőŀĔŅĽĨƞŀœĮ 
   4' ĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŏıŊŗŀıŇěŅĶĦŅȮĔĸńŗĬĔĶŀĚĔŅĶĨńħŏĔĶħĕŀĚŐĨƞĸŃ 
    ĶŅĵĺŇĝŅőħĵįŌƟěńħĔŅĶĺŇĝŅȮĔƞŀĬĬŜŅŏĽĬŀĪňŗĮĶŃĝŋĴėĦŃł ĶńĭĶŀĚŏĔĶħĨƞŀœĮ 

 

 /,0 ĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
   /' ĮĶŃŏĴŇĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅĪŋĔĳŅėĔŅĶĻŉĔļŅőħĵĬńĔĻŉĔļŅĨŅĴ 
    ĶŅĵĸŃŏŀňĵħĪňŗėĦŃĔŜŅľĬħȮ 
   0' ĮĶŃŏĴŇĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬěŅĔŏŀĔĽŅĶĮĶŃĔŀĭĔŅĶĽŀĬȮĔŅĶĽńĚŏĔĨŒĬĝńŘĬŏĶňĵĬȮ 
    ŐĸŃľĶŊŀĔŅĶĽŀĭĩŅĴőħĵŀŅěŅĶĵƢįŌƟěńħĔŅĶĺŇĝŅ 
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Z:\ĽŋĕĳŇĠĠŅ\Ĵėŀ,0ȮĮ,ŏŀĔĽŅĕŅŀŅľĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 

 

   1' ŐěƟĚįĸĔŅĶĮĶŃŏĴŇĬĪńĔļŃĔŅĶĽŀĬŒľƟŐĔƞŀŅěŅĶĵƢįŌƟĽŀĬȮŐĸŃŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ 
    ľĸńĔĽŌĨĶľĶŊŀėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŏıŊŗŀŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚĔĸĵŋĪīƢĔŅĶĽŀĬĕŀĚ 
    ŀŅěŅĶĵƢĨƞŀœĮ ŐĸŃŏıŊŗŀŒĝƟıŇěŅĶĦŅėńħŏĸŊŀĔŀŅěŅĶĵƢĽŀĬıŇŏĻļŒĬĳŅėĔŅĶĻŉĔļŅĩńħœĮ 
   2' ėĦŃĶĺĭĶĺĴįĸĔŅĶĮĶŃŏĴŇĬĪńĔļŃĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŏıŊŗŀěńħĔŇěĔĶĶĴŒĬĔŅĶıńĥĬŅ- 
    ĮĶńĭĮĶŋĚĪńĔļŃŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŒĬĳŅıĶĺĴ 
 
 

0,ȮĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 
   ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴěŅĔĔĸŋƞĴįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵěŅĔįĸĔĶŃĪĭĕŀĚľĸńĔĽŌĨĶȮœħƟŐĔƞȮ
ĬńĔĻŉĔļŅĝńŘĬĮƖĽŋħĪƟŅĵȮĭńĦĤŇĨĪňŗěĭĔŅĶĻŉĔļŅȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ
ŀŅěŅĶĵƢįŌƟĽŀĬĶĺĴĩŉĚŀŅěŅĶĵƢıŇŏĻļȮįŌƟĪĶĚėŋĦĺŋĥŇȮŐĸŃ-ľĶŊŀįŌƟĮĶŃŏĴŇĬĳŅĵĬŀĔȮĬŅĵěƟŅĚȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃ-
ľĶŊŀįŌƟĴňĽƞĺĬŏĔňŗĵĺĕƟŀĚŀŊŗĬŕ 
   /' ĔŅĶĮĶŃŏĴŇĬĶŅĵĺŇĝŅŐĸŃľĸńĔĽŌĨĶŒĬĳŅıĶĺĴȮőħĵĬńĔĻŉĔļŅŒĬŐĨƞĸŃĝńŘĬĮƖȮőħĵŏĜıŅŃĝńŘĬĮƖ 
    ĽŋħĪƟŅĵĔƞŀĬěĭĔŅĶĻŉĔļŅȮőħĵŐĭĭĽŀĭĩŅĴȮľĶŊŀĔŅĶĮĶŃĝŋĴĬńĔĻŉĔļŅĔńĭŀŅěŅĶĵƢ 
    įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
   0' ĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĨƞŀľĸńĔĽŌĨĶȮĽĩŅĬĪňŗŏĶňĵĬŐĸŃĪŜŅĺŇěńĵȮĔŅĶĭĶŇĔŅĶĕŀĚėĦŃŐĸŃ
    ĴľŅĺŇĪĵŅĸńĵőħĵĭńĦĤŇĨĪňŗěĭĔŅĶĻŉĔļŅŐĸƟĺȮŒĬĝƞĺĚŏĺĸŅĕŀĚĔŅĶĶńĭĮĶŇĠĠŅľĶŊŀŏĺĸŅŀŊŗĬĪňŗ
    ŏľĴŅŃĽĴȮ 
   1' ĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĨƞŀėŋĦĳŅıĭńĦĤŇĨȮőħĵįŌƟŒĝƟĭńĦĤŇĨȮőħĵĽƞĚŐĭĭĽŀĭĩŅĴœĮĵńĚ 
    ľĬƞĺĵĚŅĬĪňŗŒĝƟĭńĦĤŇĨȮœħƟŐĔƞȮľĬƞĺĵĚŅĬĕŀĚĶńģȮĭĶŇļńĪȮőĶĚĚŅĬȮľĶŊŀĽĩŅĬĮĶŃĔŀĭĔŅĶŀŊŗĬŕȮ 
   2' ĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĨƞŀľĸńĔĽŌĨĶŒĬĳŅıĶĺĴȮőħĵŀŅěŅĶĵƢįŌƟĽŀĬĶĺĴĩŉĚŀŅěŅĶĵƢıŇŏĻļ
    ŏıŊŗŀĬŜŅĴŅŒĝƟıńĥĬŅľĸńĔĽŌĨĶĨƞŀœĮ 
 

1, ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
   ėĦŃĔĶĶĴĔŅĶĮĶŃĔńĬėŋĦĳŅıĳŅĵŒĬĶŃħńĭėĦŃȮĮĶŃĔŀĭħƟĺĵĔĶĶĴĔŅĶȮ1ȮėĬȮőħĵŏĮƦĬ
įŌƟĪĶĚėŋĦĺŋĥŇŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵȮ/ȮėĬȮȮħŜŅŏĬŇĬĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĨńĺĭƞĚĝňŘȮ&Key 
Performance Indicators, KPI'ȮŒĬľĴĺħĪňŗȮ7ȮĕƟŀȮ7ȮĪńŘĚĬňŘȮĴľŅĺŇĪĵŅĸńĵœħƟĔŜŅľĬħŒľƟĪŋĔľĸńĔĽŌĨĶĴňĔŅĶ
ıńĥĬŅľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵȮŐĽħĚĔŅĶĮĶńĭĮĶŋĚħńĝĬňħƟŅĬĴŅĨĶģŅĬŐĸŃėŋĦĳŅıĔŅĶĻŉĔļŅŏĮƦĬĶŃĵŃŕȮŐĸŃĴň
ĔŅĶĮĶŃŏĴŇĬŏıŊŗŀĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚĪŋĔȮ5ȮĮƖ  
 

4. ĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
   /' ŀŅěŅĶĵƢįŌƟěńħĔŅĶĺŇĝŅĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬĔŅĶĽŀĬŒĬĺŇĝŅĪňŗĶńĭįŇħĝŀĭŒĬĶŃľĺƞŅĚ 
    ĳŅėĔŅĶĻŉĔļŅȮőħĵĮĶńĭĮĶŋĚĪńĬĪňěŅĔĕƟŀĴŌĸĪňŗœħƟĶńĭŏĴŊŗŀĽŇŘĬĳŅėĔŅĶĻŉĔļŅȮěńħĪŜŅĶŅĵĚŅĬȮ 
    įĸĔŅĶħŜŅŏĬŇĬĔŅĶĶŅĵĺŇĝŅŏĽĬŀėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
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   0' ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĨŇħĨŅĴįĸĔŅĶħŜŅŏĬŇĬĔŅĶĨŅĴĨńĺĭƞĚĝňŘŒĬľĴĺħĪňŗȮ7 ĕƟŀȮ7 ěŅĔ
    ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĳŅĵŒĬ 
   1' ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĽĶŋĮįĸĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶĮĶŃěŜŅĮƖȮőħĵĶĺĭĶĺĴĕƟŀĴŌĸ
    ĔŅĶĮĶŃŏĴŇĬĔŅĶĽŀĬĶŅĵĺŇĝŅĔŅĶĮĶŃŏĴŇĬĔŅĶĭĶŇĔŅĶŐĸŃĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔȮĶŅĵĚŅĬ 
    įĸĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅȮĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶȮĶŅĵĚŅĬįĸĔŅĶ
    ĮĶŃŏĴŇĬėŋĦĳŅıĳŅĵŒĬȮėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶ
    ľĸńĔĽŌĨĶĮĶŃěŜŅĮƖȮŏĽĬŀĮĶŃīŅĬėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮ 
 ȮȮȮȮȮȮ2' ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶıŇěŅĶĦŅĪĭĪĺĬĽĶŋĮįĸĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶȮěŅĔĶƞŅĚ 
  ĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶŐĸŃėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇȮĶŃħĴėĺŅĴėŇħŏľŖĬȮ
  ĺŅĚŐįĬĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŒĝƟŒĬĶŀĭĔŅĶĻŉĔļŅĨƞŀœĮȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶ 
  ħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮŏĽĬŀĨƞŀėĦĭħň      
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ĳŅėįĬĺĔȮĔ 
ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
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ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
ĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĽĩŅĬĺŇěńĵįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅı 
/, ĶŅĵĺŇĝŅĭńĚėńĭ 
859-511 ŀŅľŅĶȮőĳĝĬŅĔŅĶŐĸŃĽŋĕĳŅı  0(0-0-4) 
  (Food, Nutrition and Health) 
 ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:  ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶł 
 Prerequisite courses: Under the consideration of the administrative board of the 

graduate program 
 
 ŐĭĭŐįĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨĮƤěěŋĭńĬŐĸŃĮƤĠľŅĽŋĕĳŅĺŃĪňŗĴńĔŏĔŇħĕŉŘĬĔńĭėĬĪńŗĺœĮȮŀŅľŅĶŐĸŃ
őĳĝĬŅĔŅĶĪňŗĴňįĸĨƞŀĔŅĶĽƞĚŏĽĶŇĴĽŋĕĳŅıȮėĺŅĴĽńĴıńĬīƢĕŀĚĽĶňĶĺŇĪĵŅĕŀĚĶƞŅĚĔŅĵĔńĭĔŅĶŒĝƟĮĶŃőĵĝĬƢĕŀĚ
ŀŅľŅĶ ĽŋĕĳŅıĔńĭŀŅľŅĶĭĶŇőĳėȮĭĪĭŅĪĕŀĚŀŋĨĽŅľĔĶĶĴŀŅľŅĶĔńĭĔŅĶĭĶŇőĳėĽƞĺĬȮĮĶŃĔŀĭŀŅľŅĶĪňŗĴň
ĮĶŃőĵĝĬƢĨƞŀĽŋĕĳŅıėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚŀŅľŅĶȮėĺŅĴŏėĶňĵħȮŐĸŃŀŅĶĴĦƢ  įĸĕŀĚőĳĝĬŅĔŅĶĪňŗĴňĨƞŀ
ėĺŅĴŏėĶňĵħįĸĕŀĚĔŅĶĭĶŇőĳėŀŅľŅĶħŇĭĪňŗĴňĨƞŀĽŋĕĳŅıŐĸŃėĺŅĴŏĽňŗĵĚȮȮĺńĥĬīĶĶĴȮėĺŅĴŏĝŊŗŀŐĸŃĔŅĶ
ĭĶŇőĳėĪňŗĴňĨƞŀĽŋĕĳŅıȮNutrigenomic ĔńĭĽŋĕĳŅıŐĸŃĔĶĦňĻŉĔļŅ 
 
 Present lifestyle and health problems in people; effect of food and nutrition on 
health promotion; relationship among physiology of body, utilization of functional food 
and consumption of food; role of food industry and consumption; food composition that 
providing good health; relationship among food, stress and emotion; effect of nutrition on 
stress; effect of consuming raw food on health and risk; effect of culture, belief and 
consumption on health; nutrigenomic and health; and case study 
 
859-512 įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıŒĬĺŇĩňŏĴĨŅĭŀĸŇĔ  2(2-0-4) 
   (Nutraceutical and Functional Food in Metabolic Pathway) 
 ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:  ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶł 

Prerequisite courses: Under the consideration of the administrative board of the         
graduate program 

 
   ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĺŇĩňŏĴĨŅĭŀĸŇĔŒĬĶƞŅĚĔŅĵĴĬŋļĵƢȮȮĭĪĭŅĪĕŀĚįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃ
ŀŅľŅĶĽŋĕĳŅıŒĬĔŅĶŏĽĶŇĴĽĶƟŅĚĽŋĕĳŅıŐĸŃĔĸœĔŒĬĔŅĶĪŜŅĚŅĬȮȮȮėĺŅĴĽńĴıńĬīƢĕŀĚŏĴĨŅĭŀĸŇĔĔńĭőĶėĨƞŅĚŕ
ĪňŗĽŜŅėńĠȮȮėĺŅĴįŇħĮĔĨŇĕŀĚŏĴĨŅĭŀĸŇĔŒĬĔŅĶŏěŖĭĮĺħŐĭĭĜńĭıĸńĬŐĸŃŐĭĭŏĶŊŘŀĶńĚ 
 
 Principle of metabolic pathway in human body; role of nutraceutrical and 
functional food in health promotion and their mechanism of action; metabolic relation of 
major diseases; metabolic abnormalities in acute and chronic illness 
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859-513 ŏĪėőĬőĸĵňŐĸŃĔŅĶıŅĦŇĝĵƢĕŀĚįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅı 3(3-0-6) 
 (Technology and Commercialization of Nutraceutical and Functional Food) 
 ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:   ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶł 

Prerequisite courses: Under the consideration of the administrative board of the          
graduate program 

 
 ĝĬŇħŐĸŃĴŌĸėƞŅĕŀĚįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıȮĔŅĶıńĥĬŅīŋĶĔŇěĕŀĚįĸŇĨĳńĦĤƢŏĽĶŇĴ
ŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıȮĭĪĭŅĪĔŅĶĽŊŗŀĽŅĶĪŅĚĔŅĶĨĸŅħŒĬĔŅĶŒĝƟįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶ  ıķĨŇĔĶĶĴĔŅĶ
ĭĶŇőĳėįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıĭĪĭŅĪĕŀĚŀŋĨĽŅľĔĶĶĴŀŅľŅĶĪňŗĴňĨƞŀįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶ
ŐĸŃŀŅľŅĶĽŋĕĳŅı ŏĪėőĬőĸĵňĔŅĶŐĮĶĶŌĮŏĭŊŘŀĚĨƟĬȮŏĪėőĬőĸĵňĔŅĶĽĔńħŐĸŃĔŅĶĶŃŏľĵȮȮŏĪėőĬőĸĵňĔŅĶĪŜŅŐľƟĚ
ŏĪėőĬőĸĵňŏŀŖĬŐėĮĞŌŏĸĝńĬ ŏĪėőĬőĸĵňĕŀĚŐėĮĞŌĸŐĸŃĔŅĶŀńħŏĴŖħȮȮŏĪėőĬőĸĵňȮĭĶĶěŋĳńĦĤƢȮȮĔġľĴŅĵŐĸŃ
ĴŅĨĶģŅĬȮėĺŅĴĮĸŀħĳńĵȮėĺŅĴėĚĨńĺŐĸŃĔŅĶėĺĭėŋĴėŋĦĳŅıĕŀĚįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅı 
ŐĸŃĔĶĦňĻŉĔļŅȮȮȮȮȮȮ 
 
 Type and value of nutraceutical and functional food; business development of 
nutraceutical and functional food; role of marketing communication on utilization of 
nutraceutical; study of consuming behavior of nutraceutical and functional food product; 
role of industry on nutraceutical and functional food product; basic processing 
technology; extraction and evaporation technology; drying technology; encapsulation 
technology; capsule and tablet technology; packaging technology; nutraceutical and 
functional food product safety, stability and quality control;Ȯand case study 
 
859-691 ĺŇīňĔŅĶĺŇěńĵħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ                                     3(2-3-4) 
 ȮȮȮȮȮȮȮ(Research Methodology in Functional Food and Nutrition) 
 ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬ: ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶł  

Prerequisite courses: Under the consideration of the administrative board of the   
graduate program 

 
 ŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶŐĔƟĮƤĠľŅħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ĮĶŇĴŅĦŐĸŃėŋĦĳŅıȮĔŅĶĨńħĽŇĬŒěȮĔŅĶĽŊĭėƟĬŐĸŃĶĺĭĶĺĴĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶěŅĔŐľĸƞĚĨƞŅĚŕȮĔŅĶĺŅĚŐįĬ
ĔŅĶĪħĸŀĚȮĔŅĶŏĕňĵĬĕƟŀŏĽĬŀőėĶĚĔŅĶȮĔŅĶĭĶŇľŅĶĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵȮĺŇīňĔŅĶĪŅĚĽĩŇĨŇŏıŊŗŀĔŅĶĺŇěńĵȮĔŅĶ
ĶŅĵĚŅĬįĸĔŅĶĺŇěńĵȮĔŅĶıŇěŅĶĦŅěĶĶĵŅĭĶĶĦĔŅĶĺŇěńĵȮĪńĔļŃĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶĬŜŅŏĽĬŀĶĺĴĪńŘĚĔĶĦňĻŉĔļŅ 
 
   Problem solving methods for functional food and nutrition topics; quantitative 
and qualitative analysis; decision making; academic review and data collection; design of 
experiments, process of preparing proposal, research planning management, statistical 
methods for research, reporting, research ethics, communication skill and presentation; 
case study 
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859-692  ŐĬĺėŇħĔŅĶĺŇěńĵŐĸŃıńĥĬŅħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 3(3-0-6) 
   (Research and Development Concept in Functional Food and Nutrition)  
 ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶł 

Prerequisite courses: Under the consideration of the administrative board of the   
graduate program 

 
 ĭĪĭŅĪĕŀĚĨĸŅħŐĸŃįŌƟĭĶŇőĳėĪňŗĴňĨƞŀĔŅĶĺŇěńĵŐĸŃıńĥĬŅħƟŅĬőĳĝĬŅĔŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıȮȮ
ĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬĕŀĚĔŅĶĺŇěńĵŐĸŃıńĥĬŅħƟŅĬőĳĝĬŅĔŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıȮȮŐĬĺėŇħĔŅĶĺŇěńĵŐĸŃıńĥĬŅ
ħƟŅĬőĳĝĬŅĔŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıȮĽŅĶįĽĴŏıŊŗŀŀŅľŅĶĽŋĕĳŅıȮįĸŇĨĳńĦĤƢȮŏĪėőĬőĸĵňŐĸŃĭĶĶěŋĳńĦĤƢȮėĺŅĴ
ĮĸŀħĳńĵȮĔŅĶěńħĔŅĶėĺŅĴĶŌƟĽŜŅľĶńĭŀŋĨĽŅľĔĶĶĴįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıĶŃħńĭĨƞŅĚȮŕȮ
ĔĶĦňĻŉĔļŅĔŅĶŏĕňĵĬŐĸŃĬŜŅŏĽĬŀőėĶĚĶƞŅĚĚŅĬĺŇěńĵ 
  
 Role of marketing and consumer in nutrition and functional food research and 
development; current researchȮand development in nutrition and functional food; 
research and development concept in nutrition and functional food emphasize on 
functional food ingredient; products; technology and packaging; safety; knowledge 
management for nutraceutical and functional food industry; case study; research proposal 
writing and presentation 
 
859-496  ĽńĴĴĬŅȮ1 1(0-2-1)  
   (Seminar I) 
   ĔŅĶĬŜŅŏĽĬŀĕƟŀĴŌĸŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŒĬĽŅĕŅŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶȮȮȮȮĔŅĶ
ĺŅĚŐįĬĔŅĶĪħĸŀĚĪŅĚĽĩŇĨŇŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮıĶƟŀĴĪńŘĚĔŅĶĬŜŅĽƞĚĶŅĵĚŅĬĜĭńĭĽĴĭŌĶĦƢ  
 
   Presentation and report in progress of functional food and nutrition; statistical 
experimental design and application; final report submitted  
 
859-497  ĽńĴĴĬŅȮ2 1(0-2-1) 
   (Seminar II)  
 ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  637-674 
              Prerequisite courses: 859-696 
 
   ĔŅĶĬŜŅŏĽĬŀĕƟŀĴŌĸŐĸŃėĺŅĴĔƟŅĺľĬƟŅĕŀĚĚŅĬĺŇěńĵĪňŗĔŜŅĸńĚħŜŅŏĬŇĬĔŅĶŀĵŌƞȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃŐĮĶ
įĸĕƟŀĴŌĸĺŇěńĵıĶƟŀĴĪńŘĚĔŅĶĬŜŅĽƞĚĶŅĵĚŅĬĜĭńĭĽĴĭŌĶĦƢ  
 
   Presentation and report in progress of research being conducted; research data 
analysis and interpretation; final report submitted 
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859-698 ĽńĴĴĬŅȮ1 /&.-0-/' 
  (Seminar III) 
  ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮ: 637-475 
 ȮȮȮȮȮȮȮȮPrerequisite courses: 859-697 
  ĔŅĶĬŜŅŏĽĬŀĕƟŀĴŌĸŐĸŃėĺŅĴĔƟŅĺľĬƟŅĕŀĚĚŅĬĺŇěńĵĪňŗĔŜŅĸńĚħŜŅŏĬŇĬĔŅĶŀĵŌƞȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃŐĮĶįĸ
ĕƟŀĴŌĸĺŇěńĵȮıĶƟŀĴĪńŘĚĔŅĶĬŜŅĽƞĚĶŅĵĚŅĬĜĭńĭĽĴĭŌĶĦƢ 
    
   Presentation and report in progress of research being conducted; research data 
analysis and interpretation; final report submitted 
 
639-936ȮȮ ĺŇĪĵŅĬŇıĬīƢ 36&.-108-0'  
 &Thesis) 
 ĔŅĶĻŉĔļŅėƟĬėĺƟŅŐĸŃĺŇěńĵĪŅĚħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶȮĳŅĵŒĨƟĔŅĶħŌŐĸŐĸŃŐĬŃĬŜŅ
ĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅ 
 Study and research in functional food and nutrition under supervision of 
advisory committee 
 
639-948ȮȮ ĺŇĪĵŅĬŇıĬīƢ 48&.-144-0'  
 &Thesis) 
 ĔŅĶĻŉĔļŅėƟĬėĺƟŅŐĸŃĺŇěńĵĪŅĚħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶȮĳŅĵŒĨƟĔŅĶħŌŐĸŐĸŃŐĬŃĬŜŅ
ĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅ 
 Study and research in functional food and nutrition under supervision of 
advisory committee 
 
639-950ȮȮ ĺŇĪĵŅĬŇıĬīƢ 50&.-0/4-0'  
 &Thesis) 
 ĔŅĶĻŉĔļŅėƟĬėĺƟŅŐĸŃĺŇěńĵĪŅĚħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶȮĳŅĵŒĨƟĔŅĶħŌŐĸŐĸŃŐĬŃĬŜŅ
ĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅ 
 Study and research in functional food and nutrition under supervision of 
advisory committee 
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2, ĶŅĵĺŇĝŅŏĸŊŀĔ 
859-521 őĳĝĬŅĔŅĶĝŋĴĝĬ 3(3-0-6) 
 (Community Nutrition) 
   ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:   ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶł 

Prerequisite courses: Under the consideration of the administrative board of the   
graduate program 

 

   ĮĶŃĝŅĔĶȮȮĸńĔļĦŃĔŅĶĔĶŃěŅĵĮĶŃĝŅĔĶȮȮĽĩŅĬŃĪŅĚŏĻĶļģĔŇěŐĸŃĽńĚėĴȮėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚėĺŅĴĮĸŀħĳńĵĕŀĚŀŅľŅĶȮėĺŅĴĴńŗĬėĚĕŀĚŀŅľŅĶŐĸŃőĳĝĬŅĔŅĶȮȮĽŅĶŀŅľŅĶȮȮőĶėĪňŗŏĔŇħěŅĔ
ĽĳŅĺŃĪŋıőĳĝĬŅĔŅĶȮȮĽĩŅĬĳŅıőĳĝĬŅĔŅĶĝŋĴĝĬĕŀĚĮĶŃŏĪĻœĪĵȮŐĬĺĪŅĚĔŅĶĮĶńĭĮĶŋĚŐĸŃěńħĔŅĶĔŅĶ
ĭĶŇőĳėŀŅľŅĶŐĸŃőĳĝĬŅĔŅĶĕŀĚĮĶŃŏĪĻȮȮĔĶĦňĻŉĔļŅ 
  

   Population; distribution of population; economic and social status; relationship 
between food safety and food and nutrition stability; nutrients; illness caused by improper 
nutrient consumption; status of community nutrition in Thailand; guidance to improve and 
manage the diet and nutritional status of Thailand; case study 

 

859-522 őĳĝĬŅĔŅĶĔńĭĽŋĕĳŅıŐĸŃőĶėĳńĵ 3(3-0-6) 
 (Nutrition in Health and Disease) 
  ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:   ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶł 

Prerequisite courses: Under the consideration of the administrative board of the   
graduate program 

 

   ėĺŅĴĽńĴıńĬīƢĕŀĚőĳĝĬŅĔŅĶĔńĭĽŋĕĳŅıŐĸŃőĶėĳńĵȮőĳĝĬŅĔŅĶŒĬĝƞĺĚĺńĵĨƞŅĚŕȮȮėĺŅĴŏěŖĭĮƙĺĵ
ŐĸŃőĶėĪňŗŏĔŇħěŅĔőĳĝĬŅĔŅĶĭĔıĶƞŀĚȮȮėĺŅĴįŇħĮĔĨŇĪŅĚĔŅĵĺŇĳŅėȮĔŅĶĮĶŃŏĴŇĬĽĩŅĬĳŅıőĳĝĬŅĔŅĶȮȮȮȮ
őĶėĪňŗŏĔŇħĕŉŘĬĝĬŇħĨƞŅĚŕĪňŗĽŜŅėńĠȮȮĭĪĭŅĪĕŀĚŀŅľŅĶŐĸŃőĳĝĬŅĔŅĶŒĬĔŅĶĮƚŀĚĔńĬŐĸŃĶńĔļŅȮĔĶĦňĻŉĔļŅ 
  

  Relationship of nutrition in health and disease; nutrition in life cycle; illness and 
disease from malnutrition; anatomical disorder, nutritional assessment; important 
diseases; role of food and nutritional therapy in their prevention and care; case study  
 

859-523 ıŇļĺŇĪĵŅŒĬŀŅľŅĶŐĸŃőĳĝĬŅĔŅĶ 3(3-0-6) 
 (Toxicology in Food and Nutrition) 
   ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:   ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶł 

Prerequisite courses: Under the consideration of the administrative board of the   
graduate program 

 

  ĔŅĶŏĔŇħıŇļĕŀĚĽŅĶŏėĴňŒĬŀŅľŅĶĪňŗĔƞŀŒľƟŏĔŇħĴŃŏĶŖĚȮĔŅĶĔĸŅĵıńĬīƢȮĔŅĶŏĔŇħĸŌĔĺŇĶŌĮȮėĺŅĴŏĮƦĬ
ıŇļĕŀĚĽŅĶŀŅľŅĶěŅĔĔŅĶĭĶŇőĳėŀŅľŅĶľĶŊŀěŅĔŐľĸƞĚŀŊŗĬŕŒĬĮĶŇĴŅĦĪňŗĽŌĚĔĺƞŅĮĔĨŇȮĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĮƦĬ
ıŇļȮĮƤěěńĵĪňŗĴňįĸĨƞŀĔŅĶŏĔŇħıŇļȮĔĸœĔĕŀĚĔŅĶŏĔŇħıŇļĨƞŀĶŃĭĭĨƞŅĚŕĕŀĚĶƞŅĚĔŅĵȮŀŅĔŅĶŏĮƦĬıŇļȮĔŅĶŐĔƟıŇļȮ
ĔŅĶĭŜŅĭńħĶńĔļŅȮĔŅĶĨĶĺěĺŇŏėĶŅŃľƢĽŅĶıŇļĝĬŇħĨƞŅĚŕ 
 

   Adverse effect of non-nutritional components of food in terms of carcinogenisis, 
mutagenesis and teratogenesis. Toxicity caused by over consumption of food or other 
sources containing excess nutrients. Evaluation of toxicity, factors affecting toxicity, 
mechanism of toxicity in systems of the body, signs of toxic. To solve the poisoning, the 
therapy and analysis of different types of toxins. 
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859-531 įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıěŅĔŐľĸƞĚĔŜŅŏĬŇħıŊĝŐĸŃĽĴŋĬœıĶ  3(3-0-6)   
 (Nutraceutical and Functional Food from Plants and Medicinal Plants) 
  ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:   ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶł 

Prerequisite courses: Under the consideration of the administrative board of the         
graduate program 

 

 ŐľĸƞĚĕŀĚĽŅĶıķĔļŏėĴňĪńŗĺœĮŐĸŃŒĬĪƟŀĚĩŇŗĬȮĔŅĶŀŀĔķĪīŇśĕŀĚĽŅĶıķĔļŏėĴňȮĔŅĶŏıŇŗĴ
ĮĶŃĽŇĪīŇĳŅıĕŀĚĽŅĶıķĔļŏėĴňȮĮƤěěńĵĪňŗĴňįĸĔĶŃĪĭĨƞŀĔŅĶĭĶŇőĳėĽŅĶŀŀĔķĪīŇśȮŀŅľŅĶŀŇĬĪĶňĵƢȮĔĶŃŏĪňĵĴ
ŐĸŃľńĺľŀĴĔńĭĽŋĕĳŅıȮįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıěŅĔĕƟŅĺȮįĸŇĨĳńĦĤƢĩńŗĺŏľĸŊŀĚĔńĭĔŅĶ
ĽƞĚŏĽĶŇĴĽŋĕĳŅıȮįĸŇĨĳńĦĤƢěŅĔŀĚŋƞĬŐĸŃıŊĝĨĶŃĔŌĸĽƟĴȮıŊĝĨĶŃĔŌĸĕŇĚĔńĭĽŋĕĳŅıȮŏėĴňĕŀĚőĽĴŐĸŃįĸŇĨĳńĦĤƢ
ĔńĭĽŋĕĳŅıȮŏėĴňĕŀĚĚŅŐĸŃĽŅĶŀŀĔķĪīŇśĝňĺĳŅıĪňŗĴňįĸĨƞŀĽŋĕĳŅıȮįńĔȮįĸœĴƟŀŊŗĬŕȮŐĸŃıŊĝĽĴŋĬœıĶŒĬĪƟŀĚĩŇŗĬ
ŐĸŃŀŊŗĬŕȮĪňŗĴňįĸĨƞŀĽŋĕĳŅıȮĔĶĦňĻŉĔļŅȮ 
ȮȮȮȮȮ  

Phytochemicals from indigenous and general regions; activity of 
phytochemicals; improvement of phytochemical activity; factor affecting consumption of 
active agents; organic food; garlic and onion on health; nutraceutical and functional food 
from rice; soybean product and health promotion; grape and citrus fruit products; ginger 
product on health; ginseng chemistry and product on health; sesame chemistry and 
bioactive compound on health; vegetable and fruit and medicinal plant from indigenous 
and other regions on health;      case study 
 

859-532 įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıěŅĔŐľĸƞĚĔŜŅŏĬŇħĽńĨĺƢŐĸŃěŋĸŇĬĪĶňĵƢ   3(2-3-4) 
         (Nutraceutical and Functional Food from Animals and Microorganisms) 

  

ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶł 
Prerequisite courses: Under the consideration of the administrative board of the   

graduate program 
 

 ĝĬŇħĕŀĚĽŅĶĽŜŅėńĠĨƞŀĽŋĕĳŅıěŅĔĽńĨĺƢȮŏėĴňŐĸŃįĸĨƞŀĽŋĕĳŅıĕŀĚĽŅĶĽŜŅėńĠěŅĔĽńĨĺƢȮȮœĕƞŐĸŃ
įĸŇĨĳńĦĤƢěŅĔœĕƞĨƞŀĽŋĕĳŅıȮĬĴŐĸŃįĸŇĨĳńĦĤƢěŅĔĬĴĨƞŀĽŋĕĳŅıȮĽńĨĺƢŐĸŃįĸŇĨĳńĦĤƢěŅĔĽńĨĺƢĨƞŀĽŋĕĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮ
ěŋĸŇĬĪĶňĵƢŐĸŃįĸŇĨĳńĦĤƢěŅĔěŋĸŇĬĪĶňĵƢĨƞŀĽŋĕĳŅıȮįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıěŅĔįĸıĸŀĵœħƟ
ěŅĔĽńĨĺƢ ĔĶĦňĻŉĔļŅ 
 

 Type of important active agent from animal; chemistry and effect of active 
agent from animal on health; egg and egg product on health; milk and milk product on 
health; animal and animal product on health; microorganism and microorganism product 
on health; nutraceutical and functional food from animal by-product; case study 
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859-533  ĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅı   3(2-3-4) 
 (Nutraceutical and Functional Food Development)  
 ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶł 

Prerequisite courses: Under the consideration of the administrative board of the   
graduate program 

 

  ėĺŅĴĽŜŅėńĠĕŀĚĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıȮįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶ
ŐĸŃŀŅľŅĶĽŋĕĳŅıŒĬľƞĺĚőĞƞŀŅľŅĶȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįŌƟĭĶŇőĳėŐĸŃĨĸŅħȮȮėĺŅĴĽńĴıńĬīƢĕŀĚĽńĚėĴȮ
ŀŋĨĽŅľĔĶĶĴȮŐĸŃŏĪėőĬőĸĵňȮĔŅĶĺŇěńĵįŌƟĭĶŇőĳėŐĸŃĨĸŅħȮŐĬĺĪŅĚĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃ
ŀŅľŅĶĽŋĕĳŅı ĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢěŅĔľƟŀĚĮĢŇĭńĨŇĔŅĶĽŌƞĔŅĶįĸŇĨőĶĚĚŅĬĨƟĬŐĭĭȮĔŅĶĻŉĔļŅėĺŅĴŏĮƦĬœĮœħƟ
ĕŀĚőėĶĚĔŅĶėĺŅĴĮĸŀħĳńĵȮĔġĶŃŏĭňĵĭŐĸŃĴŅĨĶģŅĬĕŀĚįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıŐĸŃ
ĔĶĦňĻŉĔļŅ 
 

  Importance of nutraceutical and functional food development; nutraceutical 
and functional food in food chain; relationship between consumer and market; 
relationship among social, industry and technology; consumer and marketing research; 
guideline of nutraceutical and functional food development; product development from 
laboratory to pilot plant; project feasibility study; safety, regulation and standard of 
nutraceutical and functional food; case study    
 

859-534 ľńĺĕƟŀŏĜıŅŃĪŅĚħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 3(3-0-6)  
  (Selected Topics in Functional Food and Nutrition) 
 ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶł 

Prerequisite courses: Under the consideration of the administrative board of the   
graduate program 

  ľńĺĕƟŀĪńĬĽĴńĵŐĸŃĬƞŅĽĬŒěŒĬĽŅĕŅŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶȮ 
 Emerging and interesting topics in the area of functional food and nutrition  

 

859-541  ĔŅĶĻŉĔļŅĮĶŃĽŇĪīŇĳŅıŐĸŃėĺŅĴĮĸŀħĳńĵĕŀĚĽŅĶŀŀĔķĪīŇśĝňĺĳŅı 3(2-3-4) 
 ŐĸŃįĸŇĨĳńĦĤƢŀŅľŅĶĽŋĕĳŅı  
 (Efficacy and Safety of Bioactive Agents and Functional Food) 
 ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶł 

Prerequisite courses: Under the consideration of the administrative board of the   
graduate program 

 

 ėĺŅĴĽŜŅėńĠĕŀĚėĺŅĴĮĸŀħĳńĵĕŀĚĽŅĶŀŀĔķĪīŇśĪŅĚĝňĺĳŅıŐĸŃįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃ
ŀŅľŅĶĽŋĕĳŅıȮȮėĺŅĴľĴŅĵĕŀĚŏŀĲĲƕŏėĞňȮȮŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟĺńħėĺŅĴĮĸŀħĳńĵȮĽŅĶŀŀĔķĪīŇśĝňĺĳŅıȮĔŅĶĻŉĔļŅ
ĮĶŃĽŇĪīŇĳŅıŐĸŃėĺŅĴĮĸŀħĳńĵŒĬĶŃħńĭľƟŀĚĮĢŇĭńĨŇĔŅĶȮĶŃħńĭıĶňėĸŇĬŇĔŐĸŃėĸŇĬŇĔĕŀĚĽŅĶŀŀĔķĪīŇśĝňĺĳŅı
ŐĸŃįĸŇĨĳńĦĤƢ ŐĸŃĮĢŇĭńĨŇĔŅĶ 
 

  Importance of safety of bioactive agents and nutraceutical and functional food; 
definition of efficacy; tool for determining product safety; bioactive agent; study of 
efficiency and safety in vitro, pre-clinic and clinical test of bioactive agents and product; 
and laboratory 
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859-542 ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňĕŀĚĽŅĶŀŀĔķĪīŇśĝňĺĳŅı 3(0-1-2) 
   (Chemical Analysis of Bioactive Agents) 
 ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶł 

Prerequisite courses: Under the consideration of the administrative board of the         
graduate program 

 

     ĭĪĬŜŅȮĺŇīňĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚĽŅĶŀŀĔķĪīŇśĪŅĚĝňĺĳŅıĔƞŀĬĔŅĶĺŇŏėĶŅŃľƢȮĔŅĶĪŜŅŒľƟĭĶŇĽŋĪīŇśȮ
ĺŇīňĔŅĶĺŇŏėĶŅŃľƢĽŅĶŀŀĔķĪīŇśĪŅĚĝňĺĳŅıȮŏĝƞĬȮœĲőĨŏŀĽőĨĶŏěĬȮĔĶħœĕĴńĬœĴƞŀŇŗĴĨńĺėŀĬěŌŏĔĨŐĸŃĔĶħœĕĴńĬ
őŀŏĴĔƟŅȮ3, 6 ĽŅĶĮĶŃĔŀĭĔĸŋƞĴėŅĶƢőĶĪňĬŀĵħƢŐĸŃĲĸŅőĺĬŀĵħƢĪňŗĴňķĪīŇśĔŅĶĨƟŅĬŀĬŋĴŌĸŀŇĽĶŃȮĔĶħŀŃĴŇőĬȮ
ĽŅĶĮĶŃĔŀĭėŅĶƢœŁŏħĶĨŐĸŃĽŅĶĮĶŃĔŀĭŀŊŗĬĪňŗěŜŅŏĮƦĬĨŅĴĔġľĴŅĵŐĸŃĴŅĨĶģŅĬŀŅľŅĶȮįĸŇĨĳńĦĤƢŏĽĶŇĴ
ŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıȮőħĵŒĝƟŏĪėĬŇėħńĚĨƞŀœĮĬňŘȮœħƟŐĔƞȮŏĪėĬŇėĪŅĚőėĶĴŅőĨĔĶŅĲƖȮŏĝƞĬ TLC, GC, HPLC 
ŐĸŃĽŏĮėőĨĶĽőėĮƖȮŏĝƞĬȮUV-Vis, FTIR, NMR ľĶŊŀŏĪėĬŇėŀŊŗĬĪňŗŏľĴŅŃĽĴȮŐĸŃĮĢŇĭńĨŇĔŅĶĽŜŅľĶńĭĔŅĶ
ĺŇŏėĶŅŃľƢĽŅĶĮĶŃĔŀĭħńĚĔĸƞŅĺħƟĺĵŏĪėĬŇėĕƟŅĚĨƟĬ 
 

 ȮȮȮȮIntroduction, method of sample preparation, purification and analysis of 
potential bioactive substances such as phytoestrogens, conjugated double bond fatty acid 
and w-3,6 fatty acid, carotenoids and flavonoids substances amino acids, carbohydrate 
and related compounds compile with food, supplement and functional food standard 
using chromatography (such as TLC, GC, HPLC) and spectroscopy techniques (UV-Vis, NMR, 
FTIR) or appropriate technique, the laboratory of analysis method by previous technique 
 
859-543 ĔġľĴŅĵȮŐĸŃĴŅĨĶģŅĬȮĔŅĶĕŉŘĬĪŃŏĭňĵĬįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃ 3(3-0-6) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮŀŅľŅĶĽŋĕĳŅı      
             (Regulation and Standard, Registration of Nutraceutical and  
             Functional Food) 
 ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶł 

Prerequisite courses: Under the consideration of the administrative board of the         
graduate program 

 

 ėĺŅĴĽŜŅėńĠĕŀĚĔġľĴŅĵȮĔŅĶĕŉŘĬĪŃŏĭňĵĬŀĬŋĠŅĨŐĸŃĴŅĨĶģŅĬĨƞŀįĸŇĨĳńĦĤƢȮȮįŌƟĭĶŇőĳėŐĸŃ
īŋĶĔŇěĕŀĚįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıȮȮȮĔŅĶĺŇĺńĥĬŅĔŅĶĔġľĴŅĵŐĸŃĴŅĨĶģŅĬĕŀĚįĸŇĨĳńĦĤƢ
ŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıȮȮĔġľĴŅĵŐĸŃĴŅĨĶģŅĬĕŀĚįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıĕŀĚ
ĮĶŃŏĪĻœĪĵȮȮĮĶŃŏĪĻĽľĶńģŀŏĴĶŇĔŅȮȮĽľĳŅıĵŋőĶĮŐĸŃĠňŗĮŋƙĬȮĔġľĴŅĵŐĸŃĴŅĨĶģŅĬĔńĭėĺŅĴĮĸŀħĳńĵĕŀĚ
įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıȮȮȮȮĔŅĶĔĸƞŅĺŀƟŅĚĔńĭĨĸŅħĕŀĚįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶ
ĽŋĕĳŅıȮȮĭĪĭŅĪĕŀĚėĦŃĔĶĶĴĔŅĶŀŅľŅĶŐĸŃĵŅĪňŗĴňĨƞŀĔŅĶĽƞĚŏĽĶŇĴĔŅĶĨĸŅħĕŀĚįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶ
ŐĸŃŀŅľŅĶĽŋĕĳŅı 
  

 Importance of regulation, registration and standard of nutraceutical and 
functional food on product, consumer and business of nutraceutical and functional food; 
evolution of regulation and standard of nutraceutical and functional food; regulation and 
standard of nutraceutical and functional food in Thailand, U.S.A., E.U. and Japan 
regulation and standard relating to safety of nutraceutical and functional food; health 
claim and marketing of nutraceutical and functional food; role of Thai FDA relating to 
promoting the marketing of nutraceutical and functional food 



65 

Z:\ĽŋĕĳŇĠĠŅ\Ĵėŀ,0ȮĮ,ŏŀĔĽŅĕŅŀŅľĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 

 

3, ĶŅĵĺŇĝŅĮĶńĭıŊŘĬģŅĬ 
859-501   ľĸńĔĔŅĶıŊŘĬģŅĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ   2(2-0-4)
 (Principle of Functional Food Industry and Nutrition) 
 ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 
 ľĸńĔĔŅĶıŊŘĬģŅĬĔĶĶĴĺŇīňĔŅĶŐĮĶĶŌĮŀŅľŅĶĽŋĕĳŅıȮįĸĔĶŃĪĭĨƞŀėŋĦėƞŅĪŅĚőĳĝĬŅĔŅĶȮ
ľĸńĔĔŅĶıŊŘĬģŅĬĪŅĚŏėĴňŀŅľŅĶŐĸŃĺŇīňĺŇŏėĶŅŃľƢȮĽŅĶŏĨŇĴŐĨƞĚŀŅľŅĶȮ(food additive) ĪňŗŀĬŋĠŅĨŒľƟŒĝƟŒĬ
ŀŅľŅĶȮľĸńĔĔŅĶıŊŘĬģŅĬĪŅĚěŋĸŇĬĪĶňĵƢŀŅľŅĶŐĸŃěŋĸŇĬĪĶňĵƢĪňŗĴňĮĶŃőĵĝĬƢĨƞŀĽŋĕĳŅıľĶŊŀŒĝƟŒĬŀŋĨĽŅľĔĶĶĴ
ŀŅľŅĶȮľĸńĔĔŅĶıŊŘĬģŅĬĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĺŅĚŐįĬĔŅĶĪħĸŀĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢĪŅĚĽĩŇĨŇȮľĸńĔĔŅĶ
ıŊŘĬģŅĬĪŅĚőĳĝĬŅĔŅĶȮŏĴĨŅĭŀĸŇĞŉĴĕŀĚĽŅĶŀŅľŅĶĨƞŅĚŕȮŒĬĶƞŅĚĔŅĵĴĬŋļĵƢȮœħƟŐĔƞȮĽŅĶŀŅľŅĶľĸńĔȮ
&macronutrient) ŐĸŃĽŅĶŀŅľŅĶĶŀĚȮ(micronutrient) ĔŅĶŀƞŅĬĜĸŅĔőĳĝĬŅĔŅĶŐĸŃĔŅĶĬŜŅœĮŒĝƟ 
 

 Basic of functional food processing, impact on nutritional value; basic of food 
chemistry and analytical method; list of food additives allow to be used in food; basic of 
food microbiology, useful microorganism for health and food industrial microorganisms; 
basic of  experimental design and planning and statistical analysis; basic of nutrition, 
metabolism of macro- and micronutrients in human body; understanding on nutrition 
labeling and use 
  
ĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĳŅėĺŇĝŅŏĪėőĬőĸĵňŀŅľŅĶ 
850-511 ĔĶĶĴĺŇīňŐĮĶĶŌĮŀŅľŅĶĕńŘĬĽŌĚ 3(2-3-4) 

   (Advanced Food Processing) 
 ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶł 

Prerequisite courses: Under the consideration of the administrative board of the         
graduate program 

 ŏĪėőĬőĸĵňĕńŘĬĽŌĚŐĸŃĪńĬĽĴńĵŒĬĔŅĶŐĮĶĶŌĮŀŅľŅĶȮĞŉŗĚĮĶŃĔŀĭħƟĺĵĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏŀŖĬœĞĴƢȮĔŅĶ
ŐĮĶĶŌĮħƟĺĵėĺŅĴĶƟŀĬȮ&ĔĶŃĭĺĬĔŅĶĮĸŀħŏĝŊŘŀȮŐĸŃőŀľƢĴŇĔ'ȮĔŅĶŐĮĶĶŌĮőħĵœĴƞŒĝƟėĺŅĴĶƟŀĬȮ&ėĺŅĴħńĬĽŌĚȮ
ĽĬŅĴœĲĲƚŅŐĶĚĽŌĚŏĮƦĬĝƞĺĚĽńŘĬȮŐĽĚėĺŅĴŏĕƟĴĽŌĚŏĮƦĬĝƞĺĚĽńŘĬȮŐĸŃŀńĸĨĶƟŅĞŅĺħƢ'ȮŏĪėĬŇėĔŅĶŐĵĔ&ĔŅĶĔĶŀĚħƟĺĵ
ŏĴĴŏĭĶĬŐĸŃĔŅĶĽĔńħŏľĬŊŀěŋħĺŇĔķĨŇ'ȮŏŁŀŏħŇĸŏĪėőĬőĸĵňȮŐĸŃŏĪėĬŇėĔŅĶĮĶńĭŏĬŊŘŀĽńĴįńĽ 
 AdvancedȮand novel food processing technologies; enzyme application, 
thermal processing (aseptic process, and ohmic heating), non-thermal processing (high 
pressure processing, pulsed electric field, high intensity pulsed light and ultrasound), 
separation technique (membrane filtration and supercritical extraction), hurdle 
technology, and texturization technique 
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850-518  ŀŅľŅĶŏıŊŗŀĽŋĕĳŅı  3(2-3-4)  
 (Functional Foods)  
 ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶł 

Prerequisite courses: Under the consideration of the administrative board of the         
graduate program 

 ĭĪĬŜŅȮĔŅĶĮĶŃŏĴŇĬĔŅĶŒĝƟĮĶŃőĵĝĬƢœħƟĪŅĚĝňĺĳŅıŐĸŃėĺŅĴĮĸŀħĳńĵĕŀĚŀŅľŅĶĽŋĕĳŅıȮőıĶ
œĭőŀĨŇėŐĸŃıĶňœĭőŀĨŇėŐĸŃįĸĨƞŀĽŋĕĳŅıĕŀĚĴĬŋļĵƢȮĽŅĶĨƟŅĬŀŀĔĞŇŏħĝńĬěŅĔīĶĶĴĝŅĨŇŐĸŃįĸĨƞŀĽŋĕĳŅı
ĕŀĚĴĬŋļĵƢ ĽŅĶĨƟŅĬěŋĸĝňıěŅĔīĶĶĴĝŅĨŇŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬŀŅľŅĶĽŋĕĳŅı ŒĵŀŅľŅĶĪňŗĭĶŇőĳėœħƟŐĸŃįĸ
ĨƞŀĴŃŏĶŖĚĸŜŅœĽƟ ŀŅľŅĶŏĽĶŇĴŏıŊŗŀĽŋĕĳŅıĽŜŅľĶńĭĳŅĺŃœĕĴńĬŒĬŏĸŊŀħĽŌĚ 
 Introduction, bioavailability and safety of functional foods, probiotic and 
prebiotic and their effects on human health, natural antioxidants and their effects on 
human health, natural anti-microorganisms and their applications in functional food, 
dietary fiber and effect on colon cancer, functional foods for hyperlipidemia   
 

850-30/ ĽĴĭńĨŇŏĝŇĚľĬƟŅĪňŗĕŀĚŀĚėƢĮĶŃĔŀĭŀŅľŅĶ 1&0-1-2' 
 &Functional Properties of  Food Components) 
 ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶł 

Prerequisite courses: Under the consideration of the administrative board of the         
graduate program 

 ĽĴĭńĨŇŏĝŇĚľĬƟŅĪňŗĕŀĚĬŘŜŅ ȮėŅĶƢőĭœŁŏħĶĨ őĮĶĨňĬ ŐĸŃœĕĴńĬ  ĔĸœĔĔŅĶĪŜŅľĬƟŅĪňŗȮȮŀńĬĨĶĔŇĶŇĵŅ
ĶŃľĺƞŅĚĽƞĺĬĮĶŃĔŀĭŀŅľŅĶ ĭĪĭŅĪĕŀĚĽƞĺĬȮĮĶŃĔŀĭŀŅľŅĶĨƞŀėŋĦĸńĔļĦŃŐĸŃĔŅĶĮĶńĭĮĶŋĚėŋĦĳŅı
įĸŇĨĳńĦĤƢ 
 Functional properties of water, carbohydrate, protein and fat in foods, mode of 
action, Interaction of food components, role of components in characteristics and quality 
improvement of foods 
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63.-302  ĔŅĶĺŇŏėĶŅŃľƢŀŅľŅĶĕńŘĬĽŌĚ 1&0-1-2' 
Ȯ &Advanced Food Analysis) 
 ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶł 

Prerequisite courses: Under the consideration of the administrative board of the         
graduate program 

           ĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚŐĸŃĔŅĶĽŋƞĴĨńĺŀĵƞŅĚȮȮȮĪķļġňȮȮľĸńĔĔŅĶĺŇŏėĶŅŃľƢȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀ
ĝńŘĬĽŌĚŒĬĔŅĶĺŇŏėĶŅŃľƢŀŅľŅĶȮȮĮĶŃĔŀĭħƟĺĵŏĪėĬŇėĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮȮŏĪėĬŇėĪŅĚĽŏĮĔőĨĶĽőėĮƖȮŏĪėĬŇėĪŅĚ
őėĶĴŅőĨĔĶŅĲƖȮȮȮŀŇŏĸĔőĨőĲĸŇĞŇĽȮȮȮȮŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚĪŅĚěŋĸĳŅėȮŐĸŃŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢ
őėĶĚĽĶƟŅĚĪŅĚįĸŉĔőħĵŒĝƟŏėĶŊŗŀĚŏŀĔĞƢŏĶĵƢȮŒĬŀŅľŅĶŐĸŃįĸŇĨĳńĦĤƢŀŅľŅĶ 

 Sample preparation, sampling, theory and principle of analysis, application of 
advanced instruments for food analysis including chemical analysis techniques, 
spectroscopy techniques, chromatography techniques, electrophoresis, microstructural 
analysis techniques, x-ray diffraction technique in food and food products 
 
850-531  ėĺŅĴĮĸŀħĳńĵŐĸŃĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚĕŀĚŀŅľŅĶ  1&1-.-6' 
 &Food Safety and Risk Assessment) 
 ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶł 

Prerequisite courses: Under the consideration of the administrative board of the         
graduate program 

 ėĺŅĴĮĸŀħĳńĵŐĸŃėĺŅĴŏĽňŗĵĚĪŅĚĔŅĵĳŅıȮȮĪŅĚŏėĴňŐĸŃěŋĸŇĬĪĶňĵƢȮȮĽŅĶıŇļĪňŗĮĬŏĮƘƨŀĬŒĬ
ŀŅľŅĶȮȮıŇļŐĸŃĽŅĶıŇļěŅĔěŋĸŇĬĪĶňĵƢȮȮĽŅĶĮĬŏĮƘƨŀĬȮȮĽŅĶıŇļěŅĔīĶĶĴĝŅĨŇȮȮŀŅľŅĶĮĶńĭĮĶŋĚıńĬīŋĔĶĶĴȮȮȮ
ĔŅĶĺŇŏėĶŅŃľƢŐĸŃĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚŒĬľƞĺĚőĞƞŀŅľŅĶȮȮȮȮĕƟŀĭńĚėńĭŐĸŃĔŅĶėĺĭėŋĴėĺŅĴŏĽňŗĵĚŐĸŃŀńĬĨĶŅĵ
ĕŀĚŀŅľŅĶŒĬĮĶŃŏĪĻœĪĵŐĸŃĨƞŅĚĮĶŃŏĪĻȮĔĶĦňĻŉĔļŅŒĬħƟŅĬėĺŅĴĮĸŀħĳńĵŐĸŃĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚŒĬ
ĶŃĭĭĮĶŃĔńĬėŋĦĳŅı 
 

 Safety and risk from physical chemical and microbiological; contaminant, toxin,  
microorganism  toxins, natural toxins, GMO, analysis and risk assessment in food chain,  
regulations and risk assessment control of  thai and foreign foods, case study of safety 
and risk assessment in quality control system 
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63.-320 ŏėĴňŐĸŃĝňĺŏėĴňĕŀĚŀŅľŅĶĪŃŏĸ 1&0-1-4' 
  &Chemistry and Biochemistry of Seafoods) 
 ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶł 

Prerequisite courses: Under the consideration of the administrative board of the         
graduate program 

  ĝĬŇħȮĸńĔļĦŃĪŅĚĔŅĵĳŅıȮŐĸŃŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňȮėŋĦĳŅıŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚėŋĦĳŅı
ĕŀĚĽńĨĺƢĬŘŜŅȮȮĔŅĶĮĢŇĭńĨŇȮȮĔŅĶėĺĭėŋĴėŋĦĳŅıȮȮĔŅĶĵŊħŀŅĵŋĔŅĶŏĔŖĭĶńĔļŅȮŐĸŃĔŅĶĨĶĺěĽŀĭėŋĦĳŅıȮ
ĳŅĝĬŃĭĶĶěŋŐĸŃĔŅĶĕĬĽƞĚȮĕƟŀĔŜŅľĬħėŋĦĳŅıŐĸŃĴŅĨĶģŅĬįĸŇĨĳńĦĤƢĽńĨĺƢĬŘŜŅ 
 Type, morphology and chemical compositions of fish, quality and quality 
changes, quality control, shelf-life extension, quality inspection, packaging and 
transportation,  quality specification and standard of fish products 
 
850-552Ȯ ĔŅĶĺŅĚŐįĬĔŅĶĪħĸŀĚŒĬĚŅĬıńĥĬŅįĸŇĨĳńĦĤƢ 1&0-1-2' 
 &Experimental Design in Product Development) 
 ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶł 

Prerequisite courses: Under the consideration of the administrative board of the         
graduate program 

 ĭĪĬŜŅȮėĺŅĴĽŜŅėńĠŐĸŃŐĬĺėŇħŒĬĔŅĶĺŅĚŐįĬĔŅĶĪħĸŀĚŒĬĚŅĬıńĥĬŅįĸŇĨĳńĦĤƢȮĔŅĶĺŅĚŐįĬ
ĔŅĶĪħĸŀĚŒĬĚŅĬıńĥĬŅįĸŇĨĳńĦĤƢȮĽĩŇĨŇŒĬĚŅĬıńĥĬŅįĸŇĨĳńĦĤƢȮĔŅĶŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮŒĬĔŅĶĺŇŏėĶŅŃľƢ
ĔŅĶĪħĸŀĚŒĬĚŅĬıńĥĬŅįĸŇĨĳńĦĤƢȮŐĸŃĔĶĦňĻŉĔļŅ 
 Introduction, importance and concept of experimental design in product 
development, experimental design and statistic in product development, data analysis of 
product development experiment using computer software and case studies 
 

ĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĳŅėĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıŀŋĨĽŅľĔĶĶĴ 
631-340  ěŋĸĝňĺĺŇĪĵŅŀŅľŅĶĕńŘĬĽŌĚ  1&3-0-6' 
  &Advanced Food Microbiology) 
 ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  104-0.0ȮľĶŊŀŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶł 

Prerequisite courses: 326-202 or under the consideration of the administrative   
board of the graduate program 

  ŏĪėĬŇėĺŇŏėĶŅŃľƢĕńŘĬĽŌĚĪŅĚħƟŅĬěŋĸĝňĺĺŇĪĵŅŀŅľŅĶȮĶĺĴĩŉĚĔŅĶŏĮĶňĵĭŏĪňĵĭŏĪėĬŇėĺŇŏėĶŅŃľƢ
ħńŘĚŏħŇĴĔńĭŏĪėĬŇėĺŇŏėĶŅŃľƢĪňŗĶĺħŏĶŖĺŐĸŃŀŀőĨŏĴĪȮĶĺĴĪńŘĚĔŅĶŒĝƟŏĪėĬŇėĪŅĚıńĬīŋĔĶĶĴ ŐĸŃŀŇĴĴŌőĬŒĬĔŅĶ
ĨĶĺěľŅěŋĸŇĬĪĶňĵƢĪňŗĔƞŀŒľƟŏĔŇħőĶėŒĬŀŅľŅĶȮŐĬĺĪŅĚŒľĴƞȮŕȮĪŅĚŏĪėőĬőĸĵňĔŅĶľĴńĔĕŀĚŀŅľŅĶľĴńĔĮĶŃŏĳĪȮ
ĨƞŅĚȮŕ ěŋĸŇĬĪĶňĵƢĪňŗĴňįĸħňĨƞŀĽŋĕĳŅı ěŋĸĝňĺĺŇĪĵŅĕŀĚĔĶŃĭĺĬĔŅĶĩĬŀĴŀŅľŅĶŐĭĭŒľĴƞȮŕȮŐĸŃĔŅĶėĺĭėŋĴ
ėŋĦĳŅıŀŅľŅĶŒĬħƟŅĬěŋĸĝňĺĺŇĪĵŅȮĶĺĴĪńŘĚĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅŒĬŏĬŊŘŀľŅĪňŗŏĔňŗĵĺĕƟŀĚ 
 

  Advanced techniques in food microbiology, including conventional versus rapid 
and automated methods as well as genetic and immunological techniques in the 
detection of foodborne pathogens; new approaches in fermentation technology of 
various fermented foods, health-promoting microbes, microbiology in new food 
preservation methods and controlling the microbiological quality of foods; presentation 
relating to current topics 
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ĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĳŅėĺŇĝŅŏĪėőĬőĸĵňĺńĽħŋĳńĦĤƢ 
633-33/Ȯ ĭĶĶěŋĳńĦĤƢŀŅľŅĶĕńŘĬĽŌĚ 1&2-3-4' 
 Ȯ   &Advanced Food Packaging) 
    ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:  ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶł 

Prerequisite courses: Under the consideration of the administrative board of the   
graduate program 

 

   ŏĪėőĬőĸĵňĕŀĚĭĶĶěŋĳńĦĤƢŀŅľŅĶŐĸŃĔŅĶĭĶĶěŋĕńŘĬĽŌĚȮŏĝƞĬȮĭĶĶěŋĳńĦĤƢŐĭĭĵŊħľĵŋƞĬȮȮĭĶĶěŋĳńĦĤƢ
ĽŜŅľĶńĭœĴőėĶŏĺĲȮȮĭĶĶěŋĳńĦĤƢĜĸŅĔȮȮĭĶĶěŋĳńĦĤƢĮĶŃŏĳĪŐŀėĪňıŐıėŏĔěěŇŘĚȮȮŏĪėĬŇėĕńŘĬĽŌĚŒĬĔŅĶĭĶĶěŋ
ŐĭĭĮĶńĭĽĳŅĺŃĭĶĶĵŅĔŅĻȮȮŏĪėĬŇėĕńŘĬĽŌĚŒĬĔŅĶėĺĭėŋĴĭĶĶěŋĳńĦĤƢŀŅľŅĶĪňŗŐĮĶĶŌĮħƟĺĵėĺŅĴĶƟŀĬĽŌĚȮȮ
ŏĪėĬŇėĕńŘĬĽŌĚŒĬĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĕƟŅĔńĬœħƟĕŀĚŀŅľŅĶŐĸŃĭĶĶěŋĳńĦĤƢȮȮȮȮȮȮŏĪėĬŇėĕńŘĬĽŌĚŒĬĔŅĶĺŇŏėĶŅŃľƢ
ŐĸŃĨĶĺěĽŀĭȮȮȮȮĭĶĶěŋĳńĦĤƢŀŅľŅĶȮȮĔġľĴŅĵĨƞŅĚȮŕȮȮȮŐĸŃėĺŅĴĮĸŀħĳńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĭĶĶěŋĳńĦĤƢ
ŀŅľŅĶȮȮĔŅĶėƟĬėĺƟŅŐĸŃĬŜŅŏĽĬŀĶŅĵĚŅĬŒĬľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃĪńĬĽĴńĵŏĔňŗĵĺĔńĭĭĶĶěŋĳńĦĤƢŀŅľŅĶ 
   

 ȮȮ  Advanced food packaging and filling technology; flexible packaging, microwave 
packaging, smart packaging, active packaging; advanced technique in modified atmosphere 
packaging; advanced technique in control of food packaging processed in high 
temperature; advanced technique in analysis and inspection of food packaging; laws and 
safety issues related to food packaging; literature survey and presentation related to new 
food packaging       
 
ĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĳŅėĺŇĝŅŏĪėőĬőĸĵňŀŋĨĽŅľĔŅĶŏĔļĨĶ 
857-431 ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶīŋĶĔŇěħƟŅĬŀŋĨĽŅľĔĶĶĴŏĔļĨĶĕĬŅħĔĸŅĚŐĸŃĕĬŅħĵƞŀĴ 3 (3-0-6) 

    (Agro-Industry SMEs Entrepreneurship) 

  ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:  ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶł 
Prerequisite courses: Under the consideration of the administrative board of the         

graduate program 
 ėĺŅĴľĴŅĵŐĸŃĸńĔļĦŃĕŀĚīŋĶĔŇěĕĬŅħĔĸŅĚŐĸŃĵƞŀĴȮŐĬĺėŇħŒĬĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮĔŅĶ

ĮĶŃŏĴŇĬőŀĔŅĽĪŅĚīŋĶĔŇěȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĮƦĬœĮœħƟĕŀĚőėĶĚĔŅĶȮĔŅĶěńħĪŜŅŐįĬīŋĶĔŇěȮŐľĸƞĚŏĚŇĬĪŋĬȮȮ

ĶŃĭĭĳŅļňŀŅĔĶŐĸŃĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚȮŐĸŃĔŅĶĽĬńĭĽĬŋĬȮSMEs  ěŅĔľĬƞĺĵĚŅĬĳŅėĶńģ 

 Meaning of small and medium enterprises;  entrepreneurship;  business 

opportunity assessment;  feasibility analysis,  business planning, sources  of funding;  tax 

system and related laws;  SMEs promotion by government agencies 
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ĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
102-22/Ȯ ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĝńŘĬĽŌĚ 1&1-.-6' 
  &Advanced Instrumental Analysis) 
 ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬȮ: Ȯ102-12/ȮȮľĶŊŀŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚįŌƟĽŀĬ 
 ĪķļġňȮľĸńĔĔŅĶȮĶŅĵĸŃŏŀňĵħĕŀĚŏėĶŊŗŀĚĴŊŀȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢĺŇīňĺŇŏėĶŅŃľƢĪŅĚŏėĴňőħĵŒĝƟ
ŏėĶŊŗŀĚĴŊŀĝńŘĬĽŌĚĪŅĚœĲĲƚŅŏėĴňȮĽŏĮĔőĪĶĽőĔĮƖȮőėĶĴŅőĪĔĶŅĲƖȮȮŀŋĦľŏėĴňŐĸŃĶńĚĽňŏėĴňȮȮĶĺĴĪńŘĚŏĪėĬŇėĨƞŅĚȮŕȮ
ĪňŗŏĔňŗĵĺĕƟŀĚ 
 

102-323 ĔŅĶŐĵĔĽŅĶĪŅĚŏėĴň 1&1-.-4' 
 ȮȮȮ&Chemical Separations) 
 ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬ:  324-341  ľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚįŌƟĽŀĬ 
 ľĸńĔĔŅĶĪňŗĽŜŅėńĠĕŀĚŏĪėĬŇėĔŅĶŐĵĔĽŅĶȮĔŅĶĔĸńŗĬ ĔŅĶĽĔńħ ĔŅĶĨĔĨŃĔŀĬ ȮĔŅĶŐĸĔŏĮĸňŗĵĬ
œŀŀŀĬ ŀŇŏĸŖĔőĪĶĲŀĶŇĞŇĽ ŀŇŏĸŖĔőĪĶĸŇĞŇĽȮȮŐĔƠĽőėĶĴŅőĪĔĶŅĲƖ  ĸŇėĺŇħőėĶĴŅőĪĔĶŅĲƖȮȮĞŋĮŏĮŀĶƢėĶŇĨŇėńĸĲĸŌŀŇħȮ
őėĶĴŅőĪĔĶŅĲƖȮĔŅĶŐĵĔŀŊŗĬȮŕȮĪňŗœħƟıńĥĬŅŒľĴƞŏıŊŗŀŒĝƟŒĬĚŅĬĺŇŏėĶŅŃľƢĪŅĚŏėĴň 
 

 Principles of separation techniques;  distillation; extraction;  precipitation;  ion-
exchange;  electrophoresis; electrolysis;  gas chromatography;  liquid chromatography;  
super critical fluid chromatography;  other newly developed separation methods for 
chemical analysis 
 
328-503 ŏĪėőĬőĸĵňĕŀĚŏĞĸĸƢ 0&0-0-4' 
   &Cell Technology) 
  ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬ: ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚįŌƟĽŀĬ 
 ėĺŅĴŐĨĔĨƞŅĚĕŀĚŏĞĸĸƢĕŀĚĽŇŗĚĴňĝňĺŇĨĝńŘĬĨŗŜŅŐĸŃĽŇŗĚĴňĝňĺŇĨĝńŘĬĽŌĚȮŏĪėĬŇėĔŅĶŏıŅŃŏĸňŘĵĚŏĞĸĸƢĕńŘĬĽŌĚȮ
ĺŇīňĔŅĶŏľĬňŗĵĺĬŜŅħňŏŀŖĬŏŀŐĮĸĔĮĸŀĴŏĕƟŅĽŌƞŏĞĸĸƢȮŐĸŃĔŅĶŐĽħĚŀŀĔĕŀĚħňŏŀŖĬŏŀŒĬŏĞĸĸƢ 
 

 Differentiation between prokaryotic cell and eukaryotic cell, techniques in 
eukaryotic cell culture, transfection of DNA into cell and expression of DNA in cells 
 

 
 
 
 
 
 
 



71 

Z:\ĽŋĕĳŇĠĠŅ\Ĵėŀ,0ȮĮ,ŏŀĔĽŅĕŅŀŅľĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 

 

106-3.7ȮȮȮĝňĺŏėĴňĪŅĚĪŃŏĸ 0&0-0-4' 
   &Marine Biochemistry) 
  ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬ: ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚįŌƟĽŀĬ 
 ĝňĺŏėĴňĕŀĚĽńĨĺƢĪŃŏĸȮŏĝƞĬȮėĶńĽĨŅŏĝňĵĬ ĺĚěĶĝňĺŇĨĕŀĚėĶńĽĨŅŏĝňĵĬȮĔŅĶŏěĶŇĠıńĬīŋƢŐĸŃĔĸœĔĔŅĶ
ĮƚŀĚĔńĬĨĬŏŀĚȮĔŅĶĨĶĺěĺŇŏėĶŅŃľƢŐĸŃıńĥĬŅėŋĦĳŅıĕŀĚėĶńĽĨŅŏĝňĵĬĪňŗěńĭĨŅĴīĶĶĴĝŅĨŇȮŐĸŃĪňŗŏıŅŃŏĸňŘĵĚ
ŒĬĲŅĶƢĴȮĽŅĶĝňĺőĴŏĸĔŋĸĪňŗĴňėŋĦėƞŅěŅĔĪŃŏĸ ŐĸŃĔŅĶŐĵĔĽĔńħŏıŊŗŀĬŜŅĴŅŒĝƟĮĶŃőĵĝĬƢ 
 

 Biochemistry of marine organisms such as crustacean, life cycle of crustacean, 
reproductive maturation and defense mechanism, analysis and development of 
crustacean naturally generated and the ones produced in farms, high-valued 
biomolecules from the sea, isolation of these biomolecules and usage in industry  
 

106-3/1 ŏĪėĬŇėĮĢŇĭńĨŇĔŅĶĪŅĚĝňĺŏėĴň 1&0-3-4' 
   &Biochemical Laboratory Techniques) 
  ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬ: 328-511 ľĶŊŀŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚįŌƟĽŀĬ 

ȮȮ ĪķļġňŐĸŃŏĪėĬŇėĪňŗŒĝƟŒĬĔŅĶĻŉĔļŅŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňȮŏĝƞĬȮĔŅĶĨĔĨŃĔŀĬȮȮŀńĸĨĶƟŅŏĞŖĬĨĶŇȮȮȮȮȮȮȮ
ĲƕĺŏĔĝńĬȮĔŅĶŐĵĔĽŅĶőħĵŏĪėĬŇėĪŅĚőėĶĴŅőĨĔĶŅĲƖȮŐĸŃŀŇŏĸŖĔőĨĶĲŀĶŇĞŇĽȮĽŏĮėőĨĶőĲőĨŏĴĨĶňȮŏĪėĬŇė
ŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĔńĴĴńĬĨĶńĚĽň 

 

 Theories and techniques used in biochemistry laboratory, for example, 
chromatography (gel filtration and ion-exchange), spectrophotometry (UV-VIS and 
fluorescence), electrophoresis (SDS-PAGEand isoelectrofocusing), centrifugation and 
techniques related to the use of radioisotopes 
 

106-341ȮȮȮľĸńĔőĳĝĬŅĔŅĶ 0&0-0-4' 
   &Principles of Nutrition) 
  ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬ: ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚįŌƟĽŀĬ 
 ĝňĺŏėĴňĕŀĚĽŅĶŀŅľŅĶĮĶŃŏĳĪĨƞŅĚŕȮĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶħŜŅĶĚĝňĺŇĨȮėĺŅĴĽŜŅėńĠĕŀĚĽŅĶŀŅľŅĶ 
ŐĨƞĸŃĝĬŇħĪňŗĴňĨƞŀĔŅĶĪŜŅĚŅĬĕŀĚĶƞŅĚĔŅĵȮľĸńĔĔŅĶĪŅĚőĳĝĬŅĔŅĶ 
 

 Biochemistry of various nutrients essential for living, importance of each 
nutrient to human body functions, the principle of nutrition 
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328-4/3  ŏĪėőĬőĸĵňĕŀĚőĮĶĨňĬŐĸŃŏŀĬœĞĴƢ 0&0-0-4' 

   (Technology of   Protein and Enzyme) 

  ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬ: ŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚįŌƟĽŀĬ 

 ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚőėĶĚĽĶƟŅĚĪŅĚŏėĴňĔńĭĽĴĭńĨŇĪŅĚĔŅĵĳŅıĕŀĚőĮĶĨňĬŐĸŃŏŀĬœĞĴƢȮĽĴĭńĨŇ

ĪŅĚěĸĬĻŅĽĨĶƢĕŀĚŏŀĬœĞĴƢȮŏĪėĬŇėĪŅĚĝňĺŏėĴňĽŜŅľĶńĭŏĨĶňĵĴőĮĶĨňĬŐĸŃŏŀĬœĞĴƢĪńŘĚěŅĔīĶĶĴĝŅĨŇŐĸŃĶňėŀĴ

ĴŇŐĬĬĪƢĨĸŀħěĬĪŜŅŒľƟĭĶŇĽŋĪīŇśȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟőĮĶĨňĬŐĸŃŏŀĬœĞĴƢħƟŅĬĨƞŅĚ ŕȮĪńŘĚĶŃħńĭľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃ

ŀŋĨĽŅľĔĶĶĴ 

 Relationship of structure and physicochemical properties, kinetics, biochemical 

and molecular techniques in preparation and purification of native and recombinant 

protein and enzyme, applications of protein or enzyme in laboratory and industry 

 

ĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵėĦŃŏĳĽńĝĻŅĽĨĶƢ 

35.-44/ ĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝĽĴŋĬœıĶĕńŘĬĽŌĚ 0&/-3-2' 

   &Advanced Medicinal Plants Tissue Culture) 

  ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬ: őħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬ 

  ĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝĽĴŋĬœıĶȮőħĵėĶŀĭėĸŋĴŏĪėĬŇėĕńŘĬĽŌĚŒĬĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝȮ

œħƟŐĔƞȮĔŅĶĨĶŉĚŏĞĸĸƢȮŀŇĸŇĞŇŏĨĝńĬȮĔŅĶľĴńĔŏĞĸĸƢȮĔŅĶŏĸňŘĵĚĶŅĔĕĬŀƞŀĬȮĨĸŀħěĬĔŅĶŒĝƟĮĶŃőĵĝĬƢĕŀĚŏĞĸĸƢ

ŏĬŊŘŀŏĵŊŗŀŏıŅŃŏĸňŘĵĚȮŏĮƦĬŐľĸƞĚĽĶƟŅĚŏĴŐĪĭŀœĸĨƢĕŀĚĽŅĶĪŋĨŇĵĳŌĴŇȮŏĮƦĬĨƟĬŐĭĭŒĬĔŅĶĻŉĔļŅĺŇĩňĝňĺĽńĚŏėĶŅŃľƢ

ĕŀĚıŊĝȮŒĝƟĻŉĔļŅĸńĔļĦŃŀĚėƢĮĶŃĔŀĭĕŀĚŏĞĸĸƢıŊĝȮĔŅĶĻŉĔļŅŏĴŐĪĭŀĸŇĔıńĬīŋĺŇĻĺĔĶĶĴĕŀĚŏĞĸĸƢıŊĝȮ

ŏŀĬœĞĴƢŏıŊŗŀĔŅĶĽńĚŏėĶŅŃľƢĽŅĶĨńĺĔĸŅĚ 
 

 Medicinal plants tissue cultures, advanced techniques including immobilization, 

elicitation, fermentation, hairy root culture; further application using cultured plant cells 

for sources of secondary metabolites, plant models for biosynthetic studies, targets for 

plant cells biology studies, plant metabolic engineering, enzyme for intermediate 

synthesis 
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570-662  ŏėĴňĕŀĚįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ 1&0-3-4' 
   &Chemistry of Natural Products) 
  ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬ: őħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬ 
  ėŋĦĽĴĭńĨŇĪŅĚŏėĴňŐĸŃėŋĦĽĴĭńĨŇĪŅĚĔŅĵĳŅıȮĝňĺĽńĚŏėĶŅŃľƢȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪŅĚȮȮȮȮȮȮȮȮ
ŏĳĽńĝĻŅĽĨĶƢŐĸŃĪŅĚŀŋĨĽŅľĔĶĶĴĕŀĚŏĴŐĪĭŀœĸĨƢĪŋĨŇĵĳŌĴŇŒĬĔĸŋƞĴĨƞŅĚȮŕȮœħƟŐĔƞȮıŀĸŇėňœĪħƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŏĲĬŇĸőıĶıŅĬŀĵħƢȮŐĸŃĽŅĶĮĶŃĔŀĭŀŃőĶĴŅĨŇĔěŅĔĝňĺĽńĚŏėĶŅŃľƢŐĭĭĝŇĔŇŏĴĨȮŏĪŀĶƢĮƖĬŀĵħƢŐĸŃĽŏĨŀĶŀĵħƢȮ
ŐŀĸėŅĸŀĵħƢŐĸŃĽŅĶĮĶŃĔŀĭĪňŗĴňœĬőĨĶŏěĬŏĮƦĬŀĚėƢĮĶŃĔŀĭŒĬĽŌĨĶőėĶĚĽĶƟŅĚľĸńĔĔŅĶıŊŘĬģŅĬŒĬĔŅĶŐĵĔ
ĽĔńħĽŅĶěŅĔįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇŐĸŃĔŅĶĪŜŅŒľƟĭĶŇĽŋĪīŇśőħĵĺŇīňĪŅĚőėĶĴŅőĨĔĶŅĲƖŐĸŃŏĪėĬŇėŀŊŗĬȮŕȮȮȮȮȮȮȮȮȮ
ĔŅĶıŇĽŌěĬƢŏŀĔĸńĔļĦƢĕŀĚĽŅĶįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇŒĬĔĸŋƞĴĨƞŅĚȮŕȮĕƟŅĚĨƟĬ 
 

 Chemical and physical properties, biosyntheses, and pharmaceutical and 
industrial applications of secondary metabolites of various classes including polyketides, 
phenylpropanoids and shikimate-derived compounds, terpenoids and steroids, alkaloids 
and nitrogenous compounds; fundamental in separation and purification of chemical 
constituents from natural products based on chromatographic techniques and others; 
identification of chemical constituents from natural products 
 
35.-444  ĝňĺĽńĚŏėĶŅŃľƢĕŀĚįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ 0&0-0-2' 

   (Biosynthesis of Natural Products) 
  ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬ: őħĵėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
  ŐľĸƞĚĪňŗĴŅĕŀĚŀĚėƢĮĶŃĔŀĭŒĬőėĶĚĽĶƟŅĚĕŀĚĽŅĶěŅĔįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇȮĮĢŇĔŇĶŇĵŅŏėĴňŐĸŃ
ĝňĺŏėĴňŒĬĽŇŗĚĴňĝňĺŇĨȮĺŇīňĔŅĶĻŉĔļŅĺŇĩňĝňĺĽńĚŏėĶŅŃľƢĕŀĚĽŅĶŏĴŐĪĭŀœĸĨƢĪŋĨŇĵĳŌĴŇěŅĔįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇȮĬŜŅ
ŏĪėĬŇėħƟŅĬŏėĴňȮĺŇĪĵŅĔŅĶŏŀĬœĞĴƢȮŐĸŃŀĦŌĝňĺĺŇĪĵŅȮĪňŗĬŜŅĴŅŒĝƟıŇĽŌěĬƢėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĽŅĶĨńŘĚĨƟĬŐĸŃ
įĸŇĨĳńĦĤƢĕŀĚĽŅĶŏĴŐĪĭŀœĸĨƢĪŋĨŇĵĳŌĴŇȮĺŇĩňĝňĺĽńĚŏėĶŅŃľƢĕŀĚĽŅĶŏĴŐĪĭŀœĸĨƢĪŋĨŇĵĳŌĴŇĪňŗœħƟěŅĔįĸŇĨĳńĦĤƢ
īĶĶĴĝŅĨŇȮĨŅĴŐľĸƞĚĪňŗĴŅĕŀĚĽŅĶŏĴŐĪĭŀœĸĨƢĮģĴĳŌĴŇȮœħƟŐĔƞȮėŅĶƢőĭœŁŏħĶĨȮœĕĴńĬȮĔĶħŀŃĴŇőĬȮŏıĮœĪħƢȮ
őĮĶĨňĬȮĲƖĬŀĸŇĔȮĝŇĔŇŏĴĨȮŐŀĞňŏĨĨȮŏĪŀĶƢĮƖĬŀĵħƢȮĽŏĨŀĶŀĵħƢȮŐŀĸėŅĸŀĵħƢ 
 

 Origin of building blocks in skeletons of natural products; chemical and 
biochemical reactions in living organisms; methods in biosynthetic studies of secondary 
metabolites from natural products; using techniques including chemistry, enzymology, 
molecular biology to elucidate the substrate-product relationships of secondary 
metabolites; biosynthesis of natural products based on origins of primary metabolites e.g. 
carbohydrates, lipids, amino acids, peptides, proteins, phenolics, shikimates, acetates, 
terpenoinds, steroids, alkaloids 
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570-445  ĔŅĶĔŜŅľĬħĽŌĨĶőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ 1&1-.-4' 
   &Chemical Structure Determination of Natural Products) 
  ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬ: őħĵėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
  ľĸńĔĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŜŅľĬħĽŌĨĶőėĶĚĽĶƟŅĚĪŅĚŏėĴňĕŀĚĽŅĶįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇĪňŗĴňĽŌĨĶ
őėĶĚĽĶƟŅĚĞńĭĞƟŀĬőħĵŒĝƟŏĪėĬŇėĬŇĺŏėĸňĶƢŐĴĔŏĨĨŇĔŏĶőĞŐĬĬĞƢĽŏĮħőĪĶĽőĔĮƖŐĸŃŏĪėĬŇėĪŅĚĽŏĮĔőĪĶĽőĔĮƖ
ŀŊŗĬŕȮĸńĔļĦŃŏĜıŅŃĪŅĚĽŏĮĔőĪĶĽőĔĮƖĕŀĚįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇĔĸŋƞĴĨƞŅĚŕȮŏĝƞĬȮĲĸŅőĺĬŀĵħƢȮėŌĴŅĶŇĬȮőė
ĶőĴĬȮėĺŇőĬĬȮŏĪŀĶƢĮƖĬŀĵħƢŐĸŃĽŏĨŀĶŀĵħƢȮŐŀĸėŅĸŀĵħƢȮĔĶħŀŃĴŇőĬŐĸŃŏıĮœĪħƢȮŐĸŃėŅĶƢőĭœŁŏħĶĨȮĔŅĶ
ĺŇŏėĶŅŃľƢĽŏĨŀĶňőŀŏėĴňĕŀĚĽŅĶŀŇĬĪĶňĵƢȮőħĵŒĝƟŏĪėĬŇėĪŅĚĽŏĮĔőĪĶĽőĔĮƖȮŐĸŃőħĵĔŅĶĽńĚŏėĶŅŃľƢĽŅĶŀĬŋıńĬīƢ 
 

 Strategic approaches in structure determination of natural products using nuclear 
magnetic resonance spectroscopy and other spectroscopic techniques;spectroscopic 
characteristics of natural products, including flavonoids, coumarins, chromones, 
terpenoids and steroids, alkaloids, amino acids and peptides, and carbohydrates; 
stereochemical analyses based on spectroscopic techniques and chemical derivatization 
 
35/-320 ĔŅĶĽĔńħŐĸŃĨĶĺěŏŀĔĸńĔļĦƢĽŅĶěŅĔįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ 0&/-3-2' 
   &Separation and Identification of Natural Products) 
 ĶŅĵĺŇĝŅĭńĚėńĭĔƞŀĬ: őħĵėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
  ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĵŅěŅĔĽĴŋĬœıĶȮȮĔŅĶĨĶĺěĽŀĭĽŅĶŏėĴňŒĬıŊĝȮȮĔŅĶ
ĽĔńħŐĵĔĽŅĶŐĸŃĔŅĶĪŜŅŒľƟĭĶŇĽŋĪīŇśȮĔŅĶĨĶĺěŏŀĔĸńĔļĦƢĕŀĚĽŅĶěŅĔįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇőħĵŀŅĻńĵėŋĦĽĴĭńĨŇ
ĪŅĚĔŅĵĳŅıȮėŋĦĽĴĭńĨŇĪŅĚŏėĴňŐĸŃŏĪėĬŇėĽŏĮėőĨĶĽőėĮƖȮėŊŀȮInfrared, Ultraviolet, Nuclear 
magnetic resonance ȮȮŐĸŃȮmass spectroscopy 
 

  Conceptual protocols in researches and developments of drugs from 
natural origin;  phytochemical screening; isolation and purification  methods for chemical 
constituents from medicinal plants; identification of chemical constituents from natural 
products based on physicochemical properties and spectroscopic techniques, including 
UV, IR, NMR and mass spectroscopy; laboratory techniques parallel to lectures 
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ĳŅėįĬĺĔȮĕ 
ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 
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ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 
 ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0352' ľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚŒľĴƞ  

ĝŊŗŀľĸńĔĽŌĨĶ 
ĳŅļŅœĪĵȮ:  ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ 
    ȮȮȮȮȮĽŅĕŅĺŇĝŅŀŅľŅĶŏıŊŗŀĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 

ĝŊŗŀľĸńĔĽŌĨĶ 
ĳŅļŅœĪĵȮ:  ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ 
    ȮȮȮȮȮĽŅĕŅĺŇĝŅŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 

ľĸńĔĔŅĶŐĸŃŏľĨŋįĸ ėĺŅĴĽŜŅėńĠ 
 ĽŋĕĳŅĺŃĕŀĚėĬĕŉŘĬŀĵŌƞĔńĭĮƤěěńĵŀŅľŅĶȮȮĽĳŅıŐĺħĸƟŀĴȮ
ŐĸŃĶŃĭĭĽŅīŅĶĦĽŋĕȮőħĵŏĜıŅŃŀŅľŅĶȮĞŉŗĚěŅĔėĨŇőĭĶŅĦ
őħĵŏĜıŅŃĮĶŃŏĪĻěňĬȮŀŅľŅĶĩŊŀĺƞŅŏĮƦĬĵŅȮŏĴŊŗŀœħƟĭĶŇőĳė
ŀŅľŅĶĪňŗĴňėŋĦėƞŅőĳĝĬŅĔŅĶĮĸŀħěŅĔŏĝŊŘŀĪňŗĔƞŀŒľƟŏĔŇħőĶė
ŐĸŃĴňėĺŅĴĽħŐĸŃľŅĔĭĶŇőĳėŀŅľŅĶĪňŗŏľĴŅŃĽĴĔńĭ
ĽŋĕĳŅıĕŀĚĨĬŏŀĚȮěŃĪŜŅŒľƟĴňĽŋĕĳŅıħňȮȮħƟĺĵŏľĨŋįĸĬňŘěŉĚĪŜŅ
ŒľƟėĬĴňėĺŅĴĶŃĴńħĶŃĺńĚŒĬŏĶŊŗŀĚŀŅľŅĶŐĸŃĽŋĕĳŅıĴŅĔĕŉŘĬȮ
ěŉĚĪŜŅŒľƟĬńĔĺŇĪĵŅĻŅĽĨĶƢœħƟıńĥĬŅįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶ
ŐĸŃŀŅľŅĶĽŋĕĳŅıĕŉŘĬŏıŊŗŀĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĭĶŇőĳė 
ȮȮȮȮȮŀŅľŅĶĽŋĕĳŅıĬŀĔěŅĔŒľƟėŋĦėƞŅĪŅĚőĳĝĬŅĔŅĶŐĸŃ
ĶĽĝŅĨŇĨŅĴĪňŗĨƟŀĚĔŅĶŐĸƟĺȮȮȮěŃĨƟŀĚĴňėŋĦĽĴĭńĨŇĝƞĺĵ
ŏĽĶŇĴĽĶƟŅĚĽŋĕĳŅıĕŀĚĶƞŅĚĔŅĵŐĸŃĮƚŀĚĔńĬőĶėőħĵĽŅĶ
ıķĔļŏėĴňȮ&Phytochemical) ĪňŗĴňŀĵŌƞŒĬĺńĨĩŋħŇĭȮȮȮȮȮȮȮȮȮ
ěŅĔĔŅĶĻŉĔļŅħƟŅĬĔŅĶĨĸŅħŐĸŃıķĨŇĔĶĶĴĕŀĚįŌƟĭĶŇőĳėȮȮȮ
ıĭĺƞŅőĶėĪňŗįŌƟĭĶŇőĳėŒľƟėĺŅĴĽŜŅėńĠĴŅĔœħƟŐĔƞȮőĶėľńĺŒě
ŐĸŃľĸŀħŏĸŊŀħȮ&2.%)  őĶėĴŃŏĶŖĚȮ&15%)  őĶėŀƟĺĬȮ
&15%)  őĶėŏĭŅľĺŅĬȮȮőĶėĪŅĚŏħŇĬŀŅľŅĶȮ&0/%)  ŐĸŃ
őĶėĪňŗŏĔŇħěŅĔėĺŅĴŏėĶňĵħȮȮĬŀĔěŅĔĬňŘĮĶŃĝŅĔĶĵńĚĴňėĺŅĴ
ĽĬŒěŒĬįĸŇĨĳńĦĤƢĪňŗŏĔňŗĵĺĔńĭĔŅĶĝŃĸŀėĺŅĴĝĶŅȮȮ
įĸŇĨĳńĦĤƢĽŜŅľĶńĭĬńĔĔňĿŅȮȮįŌƟŀŀĔĔŜŅĸńĚĔŅĵȮȮŐĸŃįŌƟĽŌĚŀŅĵŋȮȮȮ
ĞŉŗĚĶŌĮŐĭĭįĸŇĨĳńĦĤƢĪňŗĬŇĵĴĞŊŘŀĔńĬœħƟŐĔƞȮȮȮȮŐėĮĞŌĸŏĴŖħȮȮ
ĬŘŜŅįĸœĴƟȮȮĸŌĔŀĴȮȮŀŅľŅĶŏĝƟŅīńĠıŊĝȮȮŏėĶŊŗŀĚħŊŗĴȮĕĬĴĕĭ
ŏėňŘĵĺȮȮįĸŇĨĳńĦĤƢĬĴȮŏĮƦĬĨƟĬȮȮ&œıĭŌĸĵƢȮȮīĶĶĴĶńĨĬƢĺŅĽŇĔ
ŐĸŃėĦŃ*ȮȮ0327' 
 įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃįĸŇĨĳńĦĤƢŀŅľŅĶĽŋĕĳŅıȮȮ
ĴňĴŌĸėƞŅĕŀĚĨĸŅħőħĵĶĺĴĪńŗĺőĸĔŒĬȮȮȮĮƖȮ0..2ȮȮĮĶŃĴŅĦȮȮ
14-3.ȮıńĬĸƟŅĬŏľĶňĵĠĽľĶńģŀŏĴĶŇĔŅȮȮĴňŀńĨĶŅĔŅĶŏĨŇĭőĨ
ĕŀĚĨĸŅħŏĜĸňŗĵȮ6%  ŒĬĕĦŃĪňŗĨĸŅħįĸŇĨĳńĦĤƢŀŅľŅĶ
ĽŋĕĳŅıŒĬĽľĶńģŀŏĴĶŇĔŅĴňŀńĨĶŅŏĨŇĭőĨĩŉĚȮ/2% (Mintel 
ŐĸŃȮEuromonitor, 2004) ĽŜŅľĶńĭĮĶŃŏĪĻœĪĵ
ėŅħĔŅĶĦƢĺƞŅŒĬĮƖȮ0..5ȮȮ 

ȮȮȮȮȮȮĽŋĕĳŅĺŃĕŀĚėĬĕŉŘĬŀĵŌƞĔńĭĮƤěěńĵŀŅľŅĶȮȮ
ĽĳŅıŐĺħĸƟŀĴȮŐĸŃĶŃĭĭĽŅīŅĶĦĽŋĕȮȮőħĵŏĜıŅŃ
ŀŅľŅĶȮĞŉŗĚĔĺƞŅĽŀĚıńĬĮƖĪňŗŐĸƟĺĝŅĺĔĶňĔőĭĶŅĦĩŊŀĺƞŅ
ŀŅľŅĶėŊŀĵŅȮĔŅĶĭĶŇőĳėŀŅľŅĶĪňŗĴňėŋĦėƞŅőĳĝĬŅĔŅĶ
ŏľĴŅŃĽĴĔńĭĽŋĕĳŅıĕŀĚĨĬŏŀĚŐĸŃŏĮƦĬŀŅľŅĶĪňŗ
ĮĸŀħĳńĵěŃĪŜŅŒľƟįŌƟĭĶŇőĳėĴňĽŋĕĳŅıħňȮħƟĺĵŏľĨŋįĸĬňŘěŉĚĪŜŅ
ŒľƟėĬĴňėĺŅĴĶŃĴńħĶŃĺńĚŒĬŏĶŊŗŀĚŀŅľŅĶŐĸŃĽŋĕĳŅıĴŅĔ
ĕŉŘĬȮěŉĚĪŜŅŒľƟĬńĔĺŇĪĵŅĻŅĽĨĶƢœħƟıńĥĬŅįĸŇĨĳńĦĤƢŏĽĶŇĴ
ŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıĕŉŘĬŏıŊŗŀĽĬŀĚėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚįŌƟĭĶŇőĳė   
ȮȮȮȮȮŀŅľŅĶĽŋĕĳŅıĬŀĔěŅĔŒľƟėŋĦėƞŅĪŅĚőĳĝĬŅĔŅĶŐĸŃ
ĶĽĝŅĨŇĨŅĴĪňŗĨƟŀĚĔŅĶŐĸƟĺȮěŃĨƟŀĚĴňėŋĦĽĴĭńĨŇĝƞĺĵ
ŏĽĶŇĴĽĶƟŅĚĽŋĕĳŅıĕŀĚĶƞŅĚĔŅĵŐĸŃĸħėĺŅĴŏĽňŗĵĚĕŀĚőĶė
ĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŅľŅĶőħĵĽŅĶıķĔļŏėĴňȮ
&Phytochemical) ĪňŗĴňŀĵŌƞŒĬĺńĨĩŋħŇĭȮěŅĔĔŅĶĻŉĔļŅħƟŅĬ
ĔŅĶĨĸŅħŐĸŃıķĨŇĔĶĶĴĕŀĚįŌƟĭĶŇőĳėȮıĭĺƞŅőĶėĪňŗ
įŌƟĭĶŇőĳėŒľƟėĺŅĴĽŜŅėńĠĴŅĔœħƟŐĔƞȮőĶėľńĺŒěŐĸŃľĸŀħ
ŏĸŊŀħȮ&2.%) őĶėĴŃŏĶŖĚȮ&15%) őĶėŀƟĺĬȮ&15%)  
őĶėŏĭŅľĺŅĬȮőĶėĪŅĚŏħŇĬŀŅľŅĶȮ&0/%) ŐĸŃőĶėĪňŗŏĔŇħ
ěŅĔėĺŅĴŏėĶňĵħȮȮĬŀĔěŅĔĬňŘĮĶŃĝŅĔĶĵńĚĴňėĺŅĴĽĬŒě
ŒĬįĸŇĨĳńĦĤƢĪňŗŏĔňŗĵĺĔńĭĔŅĶĝŃĸŀėĺŅĴĝĶŅȮȮįĸŇĨĳńĦĤƢ
ĽŜŅľĶńĭĬńĔĔňĿŅȮįŌƟŀŀĔĔŜŅĸńĚĔŅĵȮŐĸŃįŌƟĽŌĚŀŅĵŋȮĞŉŗĚ
ĶŌĮŐĭĭįĸŇĨĳńĦĤƢĪňŗĬŇĵĴĞŊŘŀĔńĬœħƟŐĔƞȮŐėĮĞŌĸȮŏĴŖħȮĬŘŜŅ
įĸœĴƟȮĸŌĔŀĴȮŀŅľŅĶŏĝƟŅīńĠıŊĝȮŏėĶŊŗŀĚħŊŗĴȮĕĬĴĕĭŏėňŘĵĺȮȮ
įĸŇĨĳńĦĤƢĬĴȮŏĮƦĬĨƟĬ 
 įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃįĸŇĨĳńĦĤƢŀŅľŅĶĽŋĕĳŅı
ėŅħĺƞŅěŃĴňĴŌĸėƞŅĕŀĚĨĸŅħőħĵĶĺĴĪńŗĺőĸĔŒĬĮƖȮı.Ļ.Ȯ
2555 ŐĸŃȮ2556 ĮĶŃĴŅĦȮȮ80.2 ŐĸŃȮ90.5 ıńĬĸƟŅĬ
ŏľĶňĵĠĽľĶńģŀŏĴĶŇĔŅȮĨŅĴĸŜŅħńĭȮĴňŀńĨĶŅĔŅĶŏĨŇĭőĨĕŀĚ 
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 ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0352' ľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚŒľĴƞ  
įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃįĸŇĨĳńĦĤƢŀŅľŅĶĽŋĕĳŅıĞŉŗĚ
ĬŜŅŏĕƟŅŏĮƦĬĽƞĺĬŒľĠƞȮěŃĴňĴŌĸėƞŅĩŉĚȮ1*...ȮĸƟŅĬĭŅĪŐĸŃ
ėŅħĔŅĶĦƢĺƞŅěŃĴňĔŅĶĕĵŅĵĨńĺĮƖĸŃȮȮ/.% 
 ĮĶŃŏĪĻœĪĵĞŉŗĚĴňėĺŅĴıĶƟŀĴĪńŘĚħƟŅĬĺńĨĩŋħŇĭȮȮĞŉŗĚĴň
ıŊĝįńĔȮįĸœĴƟŐĸŃĽĴŋĬœıĶȮȮĞŉŗĚĴňėĺŅĴľĸŅĔľĸŅĵĪŅĚ
ĝňĺĳŅıŐĸŃĴňĮĶŇĴŅĦĴŅĔȮȮėĬœĪĵĶŌƟěńĔŒĝƟĽŇŗĚĪňŗĔĸƞŅĺĴŅĬňŘ
ŏĮƦĬĵŅĶńĔļŅőĶėȮȮĮƚŀĚĔńĬőĶėȮŏĮƦĬĵŅĭŜŅĶŋĚŐĸŃŒĝƟŏĮƦĬ
ŀŅľŅĶȮȮĬŀĔěŅĔĬňŘĮĶŃŏĪĻœĪĵĵńĚĴňėĺŅĴıĶƟŀĴĪŅĚħƟŅĬ
ŏĪėőĬőĸĵňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮȮĮĶŃŏĪĻ
œĪĵěŉĚĴňĻńĔĵĳŅıĪňŗěŃŏĮƕħĨĸŅħħƟŅĬĬňŘȮȮŐĨƞĮĶŃŏĪĻœĪĵĵńĚ
ĕŅħĕƟŀĴŌĸĪŅĚĺŇĪĵŅĻŅĽĨĶƢĪňŗěŃĴŅĽĬńĭĽĬŋĬĨńĺĽŇĬėƟŅȮȮȮȮ
ĪŜŅŒľƟœĴƞĽŅĴŅĶĩĽƞĚŏĽĶŇĴŒľƟŏĔŇħĔŅĶŐĕƞĚĕńĬŒĬĨĸŅħœħƟ 
 ħńĚĬńŘĬĔŅĶĻŉĔļŅĺŇěńĵŀĵƞŅĚėĶĭĺĚěĶĨĸŀħľƞĺĚőĞƞĕŀĚ
ĔŅĶįĸŇĨįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃįĸŇĨĳńĦĤƢŀŅľŅĶ
ĽŋĕĳŅıȮȮŏıŊŗŀŒľƟœħƟĕƟŀĴŌĸĺŇĪĵŅĻŅĽĨĶƢŏĝŇĚĸŉĔŀĵƞŅĚěĶŇĚěńĚȮȮ
ěŉĚŏĮƦĬŏĶŊŗŀĚŏĶƞĚħƞĺĬŐĸŃěŜŅŏĮƦĬŀĵƞŅĚĵŇŗĚĪňŗěŃĨƟŀĚĴňĭŋėĸŅĔĶ
ĪňŗĴňėĺŅĴĶŌƟŐĭĭėĶĭĺĚěĶŒĬħƟŅĬĬňŘĕŉŘĬȮȮȮĞŉŗĚĕĦŃĬňŘĮĶŃŏĪĻ
œĪĵĵńĚœĴƞĴňĽĩŅĭńĬĔŅĶĻŉĔļŅŒħĪňŗĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃ
ĔŅĶĺŇěńĵŒĬĔŅĶĪŜŅŒľƟŏĔŇħĔŅĶıńĥĬŅĕŀĚŀĚėƢėĺŅĴĶŌƟȮȮȮȮȮȮ
ŀĵƞŅĚěĶŇĚěńĚŐĸŃĨƞŀŏĬŊŗŀĚěŅĔėĺŅĴĽŜŅėńĠŐĸŃĮƤĠľŅ
ħńĚĔĸƞŅĺĕƟŅĚĨƟĬȮȮĔŅĶįĸŇĨĭŋėĸŅĔĶĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠȮȮŒĬ
ħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶŏıŊŗŀıńĥĬŅŀĚėƢėĺŅĴĶŌƟ
ŐĸŃĺŇěńĵȮȮŏıŊŗŀĽĬńĭĽĬŋĬĝŋĴĝĬŐĸŃŀŋĨĽŅľĔĶĶĴȮȮěŉĚĴň
ėĺŅĴěŜŅŏĮƦĬȮȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮȮěńħŏĮƦĬ
ĽĩŅĭńĬĔŅĶĻŉĔļŅĪňŗĴňėĺŅĴıĶƟŀĴĪŅĚħƟŅĬĪĶńıĵŅĔĶŐĸŃ
ĭŋėĸŅĔĶȮȮĨĸŀħěĬĴňĝŊŗŀŏĽňĵĚŒĬħƟŅĬĚŅĬĺŇěńĵŐĸŃĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬĪňŗŀĵŌƞŒĬĶŃħńĭŐĬĺľĬƟŅĕŀĚĮĶŃŏĪĻȮĔŅĶ
ĕĵŅĵŐĸŃıńĥĬŅȮĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶŀŅľŅĶ
ĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶȮȮȮȮȮőħĵĴňėĦŃŀŋĨĽŅľĔĶĶĴŏĔļĨĶ
ŏĮƦĬŐĔĬĬŜŅŒĬĔŅĶŏĝŊŗŀĴőĵĚĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮĔŅĶĺŇěńĵ
ĔńĭľĬƞĺĵĚŅĬĨƞŅĚȮŕȮŏĝƞĬȮėĦŃŐıĪĵĻŅĽĨĶƢȮėĦŃŏĳĽńĝ
ĻŅĽĨĶƢȮȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮėĦŃĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃ
ėĦŃĺŇĪĵŅĔŅĶěńħĔŅĶȮěŃĝƞĺĵŒľƟŏĔŇħĔŅĶĭŌĶĦŅĔŅĶĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬĔŅĶĺŇěńĵĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŅĴŅĶĩĪňŗěŃįĸŇĨȮ 
ĭŋėĸŅĔĶĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠĽŌĚĪŅĚħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃȮ 

ĨĸŅħŒĬĝƞĺĚĮƖȮı.Ļ. 2549-2556 ŏıŇŗĴĕŉŘĬȮ200.50% 
ľĶŊŀŏĜĸňŗĵĮƖĸŃȮ8% ŒĬĕĦŃĪňŗĨĸŅħįĸŇĨĳńĦĤƢŀŅľŅĶ
ĽŋĕĳŅıŒĬĽľĶńģŀŏĴĶŇĔŅĴňŀńĨĶŅŏĨŇĭőĨĩŉĚȮ/2% őħĵ
ĮĶŃŏĪĻĪňŗĴňĽƞĺĬŐĭƞĚĪŅĚĔŅĶĨĸŅħŀŅľŅĶĽŋĕĳŅıĽŌĚĽŋħȮ
5 ŀńĬħńĭŐĶĔĕŀĚőĸĔȮœħƟŐĔƞȮĠňŗĮŋƙĬȮĽľĶńģŀŏĴĶŇĔŅȮěňĬȮ
ŀńĚĔķļȮŐĸŃŐėĬĬŅħŅȮĨŅĴĸŜŅħńĭȮĽŜŅľĶńĭĮĶŃŏĪĻœĪĵ
ĴŌĸėƞŅĪŅĚĔŅĶĨĸŅħĕŀĚŏĜıŅŃŏėĶŊŗŀĚħŊŗĴĽŋĕĳŅıȮ
(functional drink) ŒĬĮƖȮı.Ļ. 2552 ĴňĴŌĸėƞŅȮ3,000 
ĸƟŅĬĭŅĪȮĴňŀńĨĶŅĔŅĶŏĨŇĭőĨȮ50% ĬŀĔěŅĔĬňŘįĸŇĨĳńĦĤƢ
ŏĽĶŇĴŀŅľŅĶĞŉŗĚĬŜŅŏĕƟŅŏĮƦĬĽƞĺĬŒľĠƞěŃĴňĴŌĸėƞŅĩŉĚȮ1*...Ȯ
ĸƟŅĬĭŅĪŐĸŃėŅħĔŅĶĦƢĺƞŅěŃĴňĔŅĶĕĵŅĵĨńĺĮƖĸŃȮ/.% 
 ĮĶŃŏĪĻœĪĵĞŉŗĚĴňėĺŅĴıĶƟŀĴĪńŘĚħƟŅĬĺńĨĩŋħŇĭȮȮĞŉŗĚĴň
ıŊĝįńĔȮįĸœĴƟȮĽĴŋĬœıĶȮĶĺĴĩŉĚĽńĨĺƢŐĸŃěŋĸŇĬĪĶňĵƢȮĞŉŗĚĴň
ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĴňĮĶŇĴŅĦĴŅĔȮȮėĬœĪĵ
ĶŌƟěńĔŒĝƟĽŇŗĚĪňŗĔĸƞŅĺĴŅĬňŘŏĮƦĬĵŅĶńĔļŅőĶėȮȮĮƚŀĚĔńĬőĶėȮŏĮƦĬ
ĵŅĭŜŅĶŋĚŐĸŃŒĝƟŏĮƦĬŀŅľŅĶȮȮĬŀĔěŅĔĬňŘĮĶŃŏĪĻœĪĵĵńĚĴň
ėĺŅĴıĶƟŀĴĪŅĚħƟŅĬŏĪėőĬőĸĵňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮȮĮĶŃŏĪĻœĪĵěŉĚĴňĻńĔĵĳŅıĪňŗěŃŏĮƕħ
ĨĸŅħħƟŅĬĬňŘȮȮŐĨƞĮĶŃŏĪĻœĪĵĵńĚĕŅħĕƟŀĴŌĸĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢĪňŗěŃĴŅĽĬńĭĽĬŋĬĨńĺĽŇĬėƟŅȮȮĪŜŅŒľƟœĴƞ
ĽŅĴŅĶĩĽƞĚŏĽĶŇĴŒľƟŏĔŇħĔŅĶŐĕƞĚĕńĬŒĬĨĸŅħœħƟ 
 įĸěŅĔĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚħƟŅĬŏĻĶļģĔŇěȮĽńĚėĴ
ŐĸŃĺńĥĬīĶĶĴȮĶĺĴĩŉĚĔŅĶĮĶŃĔŅĻŒĝƟĕƟŀĔŜŅľĬħĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ,Ȯ2552 
ĕŀĚĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĮƦĬįĸŒľƟ
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĴňėĺŅĴěŜŅŏĮƦĬĨƟŀĚĮĶńĭĮĶŋĚ
ŐĸŃıńĥĬŅľĸńĔĽŌĨĶŒľƟĽŀħėĸƟŀĚĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ĨƞŅĚȮŕȮħńĚĔĸƞŅĺȮőħĵĴňŏĮƚŅĮĶŃĽĚėƢŒľƟĔŅĶįĸŇĨĮĶńĝĠŅ
ħŋļġňĭńĦĤŇĨĽŅĕŅĺŇĝŅŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶĪňŗ
ŏıňĵĭıĶƟŀĴĪńŘĚĳŌĴŇĶŌƟŐĸŃĳŌĴŇīĶĶĴȮŏĮƦĬĭŋėĸŅĔĶĪňŗĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶŏıŊŗŀ
ıńĥĬŅŀĚėƢėĺŅĴĶŌƟŐĸŃĺŇěńĵŏıŊŗŀĽĬńĭĽĬŋĬĝŋĴĝĬŐĸŃ
ŀŋĨĽŅľĔĶĶĴȮŐĸŃĴňěŇĨĺŇĠĠŅĦĕŀĚĔŅĶĩŊŀĮĶŃőĵĝĬƢ
ĕ ŀ Ě ŏ ıŊŗ ŀ Ĭ Ĵ Ĭŋ ļ ĵƢ ŏ ĮƦ Ĭ ĔŇ ě Īňŗ ľ Ĭŉŗ Ě
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢěńħŏĮƦĬĽĩŅĭńĬĔŅĶĻŉĔļŅĪňŗ 
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 ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0352' ľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚŒľĴƞ  
őĳĝĬŅĔŅĶȮŏıŊŗŀŏĮƦĬĔŜŅĸńĚľĸńĔĕŀĚĮĶŃŏĪĻŒĬĔŅĶıńĥĬŅȮ
ŐĸŃĵĔĶŃħńĭȮȮ 

ĴňėĺŅĴıĶƟŀĴĪŅĚħƟŅĬĪĶńıĵŅĔĶŐĸŃĭŋėĸŅĔĶĨĸŀħěĬĴň
ĝŊŗŀŏĽňĵĚŒĬħƟŅĬĚŅĬĺŇěńĵŐĸŃĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŀĵŌƞŒĬ
ĶŃħńĭŐĬĺľĬƟŅĕŀĚĮĶŃŏĪĻȮȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶőħĵ
ĮĶńĭĮĶŋĚěŅĔľĸńĔĽŌĨĶŏħŇĴĪňŗĴňŀĵŌƞőħĵĴňėĦŃŀŋĨĽŅľĔĶĶĴ
ŏĔļĨĶŏĮƦĬŐĔĬĬŜŅŒĬĔŅĶŏĝŊŗŀĴőĵĚĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮ
ĔŅĶĺŇěńĵĔńĭľĬƞĺĵĚŅĬĨƞŅĚȮŕȮŏĝƞĬȮėĦŃŐıĪĵĻŅĽĨĶƢȮ
ėĦŃŏĳĽńĝĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮėĦŃ
ĪĶńıĵŅĔĶīĶĶĴĝŅĨŇȮėĦŃĺŇĪĵŅĔŅĶěńħĔŅĶŐĸŃėĦŃ
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮěŃĝƞĺĵŒľƟŏĔŇħĔŅĶĭŌĶĦŅĔŅĶĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮȮȮȮĔŅĶĺŇěńĵĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŅĴŅĶĩĪňŗěŃįĸŇĨ
ĭŋėĸŅĔĶĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠĽŌĚĪŅĚħƟŅĬŀŅľŅĶĽŋĕĳŅı
ŐĸŃőĳĝĬŅĔŅĶȮȮȮŏıŊŗŀŏĮƦĬĔŜŅĸńĚľĸńĔĕŀĚĮĶŃŏĪĻŒĬĔŅĶ
ıńĥĬŅŐĸŃĵĔĶŃħńĭĚŅĬĺŇěńĵŐĸŃŀŋĨĽŅľĔĶĶĴĔŅĶįĸŇĨ
įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıŒĬĮĶŃŏĪĻĪňŗĵńĚ
ĨƟŀĚĔŅĶĔŅĶĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňȮŏıŊŗŀĔŅĶ
ĮĶńĭĮĶŋĚŐĸŃıńĥĬŅŒľƟĴňėĺŅĴŏěĶŇĠĔƟŅĺľĬƟŅȮȮĽŅĴŅĶĩ
ıŉŗĚıŅĨĬŏŀĚœħƟŀĵƞŅĚĵńŗĚĵŊĬ 

ĮĶńĝĠŅ ĮĶńĝĠŅ 
 ĚŅĬĺŇěńĵŐĸŃŀŋĨĽŅľĔĶĶĴĔŅĶįĸŇĨįĸŇĨĳńĦĤƢŏĽĶŇĴ
ŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıŒĬĮĶŃŏĪĻĪňŗĵńĚĨƟŀĚĔŅĶĔŅĶĽĶƟŅĚ
ŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňŏıŊŗŀĔŅĶĮĶńĭĮĶŋĚŐĸŃıńĥĬŅŒľƟĴň
ėĺŅĴŏěĶŇĠĔƟŅĺľĬƟŅȮĽŅĴŅĶĩıŉŗĚıŅĨĬŏŀĚœħƟŀĵƞŅĚĵńŗĚĵŊĬ 
ȮȮȮȮȮľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŀŅľŅĶŏıŊŗŀ
ĽŋĕĳŅıŐĸŃőĳĝĬŅȮĴŋƞĚŏĬƟĬĔŅĶĺŇěńĵŐĭĭĽľĺŇĪĵŅĔŅĶȮŏıŊŗŀ
ıńĥĬŅŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬŀŅľŅĶŏıŊŗŀĽŋĕĳŅıŐĸŃ
őĳĝĬŅĔŅĶŏıŊŗŀĬŜŅœĮĽŌƞĬĺńĨĔĶĶĴĪňŗĽŅĴŅĶĩĵĔĶŃħńĭ
ėŋĦĳŅıĮĶŃĝŅĔĶĕŀĚĮĶŃŏĪĻœħƟȮıĶƟŀĴĪńŘĚŏĮƦĬįŌƟĪňŗĴň
ėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ 

ȮȮȮȮȮľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŀŅľŅĶ
ĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ ĴŋƞĚŏĬƟĬĔŅĶĺŇěńĵŐĭĭȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĽľĺŇĪĵŅĔŅĶȮŏıŊŗŀıńĥĬŅŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬŀŅľŅĶ
ĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶȮŏıŊŗŀĬŜŅœĮĽŌƞĬĺńĨĔĶĶĴĪňŗĽŅĴŅĶĩ
ĵĔĶŃħńĭėŋĦĳŅıĕŀĚĮĶŃĝŅĔĶĕŀĚĮĶŃŏĪĻœħƟȮȮȮȮȮ
ıĶƟŀĴĪńŘĚŏĮƦĬįŌƟĪňŗĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ 
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őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
 ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0352' ľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚŒľĴƞ  

1,ȮȮŐĭĭȮ1ȮŐĭĭȮ1.1 
 ľĴĺħĺŇĝŅĭńĚėńĭȮ - ľĬƞĺĵĔŇĨȮ 
 ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ
 ľĴĺħĺŇĝŅŏĸŊŀĔ - ľĬƞĺĵĔŇĨ 
  
  ĶĺĴ 48 ľĬƞĺĵĔŇĨ 

1,ȮȮŐĭĭȮ1.1 
 ĺŇĪĵŅĬŇıĬīƢ 26 ľĬƞĺĵĔŇĨ 
 ĽńĴĴĬŅȮ/*ȮĽńĴĴĬŅȮ0*ȮĽńĴĴĬŅȮ1Ȯ&œĴƞĬńĭľĬƞĺĵĔŇĨ' 
 ľĴĺħĺŇĝŅŏĸŊŀĔ - ľĬƞĺĵĔŇĨ 
  ĶĺĴ 48 ľĬƞĺĵĔŇĨ 

2,ȮŐĭĭȮ1ȮŐĭĭȮ1.2 
 ľĴĺħĺŇĝŅĭńĚėńĭȮ - ľĬƞĺĵĔŇĨȮ 
 ĺŇĪĵŅĬŇıĬīƢ 72 ľĬƞĺĵĔŇĨ
 ľĴĺħĺŇĝŅŏĸŊŀĔ - ľĬƞĺĵĔŇĨ 
   ĶĺĴ 72 ľĬƞĺĵĔŇĨ 

2. ŐĭĭȮ1.2 
 ĺŇĪĵŅĬŇıĬīƢ 50 ľĬƞĺĵĔŇĨ 
 ĽńĴĴĬŅȮ/*ȮĽńĴĴĬŅȮ0*ȮĽńĴĴĬŅȮ1Ȯ&œĴƞĬńĭľĬƞĺĵĔŇĨ' 
 ľĴĺħĺŇĝŅŏĸŊŀĔ - ľĬƞĺĵĔŇĨ 
   ĶĺĴ 72 ľĬƞĺĵĔŇĨ 

3,ȮȮŐĭĭȮ2ȮŐĭĭȮ2.1 
 ľĴĺħĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ6 ľĬƞĺĵĔŇĨ 
 ľĴĺħĺŇĝŅŏĸŊŀĔ 6 ľĬƞĺĵĔŇĨ 
 ĺŇĪĵŅĬŇıĬīƢ 36 ľĬƞĺĵĔŇĨ 
  ĶĺĴ 48 ľĬƞĺĵĔŇĨ 

3,ȮȮŐĭĭȮ2.1 
 ľĴĺħĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ9 ľĬƞĺĵĔŇĨ 
 ľĴĺħĺŇĝŅŏĸŊŀĔ 3 ľĬƞĺĵĔŇĨ 
 ĺŇĪĵŅĬŇıĬīƢ 36 ľĬƞĺĵĔŇĨ 
  ĶĺĴ 48 ľĬƞĺĵĔŇĨ 

4,ȮŐĭĭȮ2ȮŐĭĭȮ2.2 
 ľĴĺħĺŇĝŅĭńĚėńĭȮ 13 ľĬƞĺĵĔŇĨ 
 ľĴĺħĺŇĝŅŏĸŊŀĔ 11 ľĬƞĺĵĔŇĨ 
 ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 
   ĶĺĴ 72 ľĬƞĺĵĔŇĨ 

4,ȮŐĭĭȮ2.2 
 ľĴĺħĺŇĝŅĭńĚėńĭȮ 16 ľĬƞĺĵĔŇĨ 
 ľĴĺħĺŇĝŅŏĸŊŀĔ 8 ľĬƞĺĵĔŇĨ 
 ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 
   ĶĺĴ 72 ľĬƞĺĵĔŇĨ 

5.ȮȮľĴĺħĺŇĝŅĭńĚėńĭȮȮȮ 
ŐĭĭȮ1.1                              - ľĬƞĺĵĔŇĨ 
 
 
 
 
ŐĭĭȮ1.2                              - ľĬƞĺĵĔŇĨ 
 
 
 
 

5.ȮȮľĴĺħĺŇĝŅĭńĚėńĭȮȮȮ 
ŐĭĭȮ1.1                              - ľĬƞĺĵĔŇĨ 
ȮȮȮȮ639-696Ȯ ĽńĴĴĬŅȮ1ȮȮȮȮȮȮȮ 1&0-2-1' 
ȮȮȮȮ639-697Ȯ ĽńĴĴĬŅȮ2ȮȮȮȮȮȮȮ 1&0-2-1'ȮȮȮȮȮȮȮȮȮȮȮȮ
 639-698Ȯ ĽńĴĴĬŅȮ3ȮȮȮȮȮȮȮ 1&0-2-1'
 &őħĵœĴƞĬńĭľĬƞĺĵĔŇĨ' 
ŐĭĭȮ1.2                                - ľĬƞĺĵĔŇĨ 
ȮȮȮȮ639-696Ȯ ĽńĴĴĬŅȮ1ȮȮȮȮȮȮȮ 1&0-2-1' 
ȮȮȮȮ639-697Ȯ ĽńĴĴĬŅȮ2ȮȮȮȮȮȮȮ 1&0-2-1'ȮȮȮȮȮȮȮȮȮȮȮȮ
 639-698Ȯ ĽńĴĴĬŅȮ3ȮȮȮȮȮȮȮ 1&0-2-1' 
ȮȮȮ&őħĵœĴƞĬńĭľĬƞĺĵĔŇĨ' 
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 ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0352' ľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚŒľĴƞ  
  ŐĭĭȮ2.1                              6 ľĬƞĺĵĔŇĨ 
   859-691 ŐĬĺėŇħĔŅĶĺŇěńĵŐĸŃıńĥĬŅħƟŅĬŀŅľŅĶŏıŊŗŀȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 
   859-696 ĽńĴĴĬŅȮ1 
   859-697 ĽńĴĴĬŅȮ2 
   859-698 ĽńĴĴĬŅȮ3 
 

ŐĭĭȮ2.1                              9 ľĬƞĺĵĔŇĨ 
   859-691 ȮĺŇīňĔŅĶĺŇěńĵħƟŅĬŀŅľŅĶ           3(2-3-4) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ    
   859-692  ŐĬĺėŇħĔŅĶĺŇěńĵŐĸŃıńĥĬŅ     3&3-0-6' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 
   Ȯ639-696Ȯ ĽńĴĴĬŅȮ1ȮȮȮȮȮȮȮ 1&0-2-1' 
ȮȮȮȮ639-697Ȯ ĽńĴĴĬŅȮ2ȮȮȮȮȮȮȮ 1&0-2-1'ȮȮȮȮȮȮȮȮȮȮȮȮ
 639-698Ȯ ĽńĴĴĬŅȮ3ȮȮȮȮȮȮȮ 1&0-2-1' 

ŐĭĭȮ2.2                             13        ľĬƞĺĵĔŇĨ 
 639-31/Ȯ ŀŅľŅĶȮőĳĝĬŅĔŅĶȮȮȮȮȮȮȮ 2&2-.-4' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ŐĸŃĽŋĕĳŅı   
 639-312Ȯ įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶȮȮȮ 2&2-.-4' 
ȮȮ  ŐĸŃŀŅľŅĶŏıŊŗŀĽŋĕĳŅıŒĬĺŇĩňŏĴĨŅĭŀĸŇĞŉĴ 
    859-513 ŏĪėőĬőĸĵňŐĸŃĔŅĶ         3(3-0-6) 
Ȯ  ıŅĦŇĝĵƢĕŀĚįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃ 
  ŀŅľŅĶŏıŊŗŀĽŋĕĳŅı 
    859-691 ŐĬĺėŇħĔŅĶĺŇěńĵŐĸŃıńĥĬŅ       3&3-0-6' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮħƟŅĬŀŅľŅĶŏıŊŗŀĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 
   Ȯ639-696Ȯ ĽńĴĴĬŅȮ1ȮȮȮȮȮȮȮ 1&0-2-1' 
ȮȮȮȮ639-697Ȯ ĽńĴĴĬŅȮ2ȮȮȮȮȮȮȮ 1&0-2-1'ȮȮȮȮȮȮȮȮȮȮȮȮ
 639-698Ȯ ĽńĴĴĬŅȮ3ȮȮȮȮȮȮȮ 1&0-2-1' 

ŐĭĭȮ2.2                             16        ľĬƞĺĵĔŇĨ 
  Ȯ639-31/Ȯ ŀŅľŅĶȮőĳĝĬŅĔŅĶȮȮȮȮȮȮȮ 2&2-.-4' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ŐĸŃĽŋĕĳŅı   
 639-312Ȯ įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶȮȮȮ 2&2-.-4' 
ȮȮ  ŐĸŃŀŅľŅĶĽŋĕĳŅıŒĬĺŇĩňŏĴĨŅĭŀĸŇĔ 
    859-513 ŏĪėőĬőĸĵňŐĸŃĔŅĶ         3(3-0-6) 
Ȯ  ıŅĦŇĝĵƢĕŀĚįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃ 
  ŀŅľŅĶĽŋĕĳŅı 
ȮȮȮ 859-691 ĺŇīňĔŅĶĺŇěńĵħƟŅĬŀŅľŅĶ           3(2-3-4) 
ȮȮȮȮȮȮȮȮȮȮȮȮ ĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ    
    859-692 ŐĬĺėŇħĔŅĶĺŇěńĵŐĸŃıńĥĬŅ     3&3-0-6' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 
   Ȯ639-696Ȯ ĽńĴĴĬŅȮ1ȮȮȮȮȮȮȮ 1&0-2-1' 
ȮȮȮȮ639-697Ȯ ĽńĴĴĬŅȮ2ȮȮȮȮȮȮȮ 1&0-2-1'ȮȮȮȮȮȮȮȮȮȮȮȮ
 639-698Ȯ ĽńĴĴĬŅȮ3ȮȮȮȮȮȮȮ 1&0-2-1' 

6. ľĴĺħĺŇĝŅŏĸŊŀĔȮȮȮ 
   ŐĭĭȮ1.1                              -ȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ȮȮȮŐĭĭȮ1.2                              -ȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ȮȮȮŐĭĭȮ2.1                              6ȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ȮȮȮŐĭĭȮ2.2                             11ȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
 859-521  őĳĝĬŅĔŅĶĝŋĴĝĬ 1&1-.-4' 
    859-522 őĳĝĬŅĔŅĶĔńĭĽŋĕĳŅı  1&1-.-4' 
  ŐĸŃőĶėĳńĵ  
ȮȮ 859-523 ıŇļĺŇĪĵŅŒĬŀŅľŅĶŐĸŃ 1&1-.-4' 
  őĳĝĬŅĔŅĶ  
ȮȮȮ 859-531 ĽŅĶıķĔļŏėĴňěŅĔ       1&1-.-4' 
    ŐľĸƞĚĔŜŅŏĬŇħıŊĝĽŜŅľĶńĭįĸŇĨĳńĦĤƢŏĽĶŇĴ 

6. ľĴĺħĺŇĝŅŏĸŊŀĔȮȮȮ 
   ŐĭĭȮ1.1                              -ȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ȮȮȮŐĭĭȮ1.2                              -ȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ȮȮȮŐĭĭȮ2.1                              3ȮȮȮȮȮľĬƞĺĵĔŇĨ 
ȮȮȮŐĭĭȮ2.2                              8ȮȮȮȮȮľĬƞĺĵĔŇĨ 
ȮȮȮ859-521 őĳĝĬŅĔŅĶĝŋĴĝĬ 1&1-.-4' 
    859-522  őĳĝĬŅĔŅĶĔńĭĽŋĕĳŅı   Ȯ 1&1-.-4' 
ȮȮȮ  ŐĸŃőĶėĳńĵ  
 859-523 ıŇļĺŇĪĵŅŒĬŀŅľŅĶŐĸŃ Ȯ 1&1-.-4' 
ȮȮȮȮȮȮȮȮȮȮ őĳĝĬŅĔŅĶ  
Ȯ 859-531 įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃȮȮȮȮȮȮ1&1-.-4'ȮȮȮȮȮȮȮȮȮ 
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 ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0352' ľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚŒľĴƞ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŀŅľŅĶŐĸŃŀŅľŅĶŏıŊŗŀĽŋĕĳŅı     (Phytochemicals from Plants for Nutraceutical and  
 637-310ȮȮįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶ    3(2-3-4) 
ȮȮȮȮȮ  ŐĸŃŀŅľŅĶŏıŊŗŀĽŋĕĳŅıěŅĔŐľĸƞĚĔŜŅŏĬŇħȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽńĨĺƢŐĸŃěŋĸŇĬĪĶňĵƢ 
   859-533 ĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŏĽĶŇĴ 3(2-3-4) 
ȮȮȮȮȮȮȮȮȮȮ  ŀŅľŅĶŐĸŃŀŅľŅĶŏıŊŗŀĽŋĕĳŅı  
 859-534  ľńĺĕƟŀŏĜıŅŃĪŅĚħƟŅĬŀŅľŅĶ   3(3-0-6) 
    ŏıŊŗŀĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ  
 859-541 ĔŅĶĻŉĔļŅĮĶŃĽŇĪīŇĳŅıŐĸŃ   3(2-3-4) 
  ėĺŅĴĮĸŀħĳńĵĕŀĚĽŅĶŀŀĔķĪīŇś 3(0-1-2) 
  ĝňĺĳŅıŐĸŃįĸŇĨĳńĦĤƢŀŅľŅĶŏıŊŗŀĽŋĕĳŅı  
 859-542  ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňĕŀĚ      3(2-3-4) 
ȮȮ  ĽŅĶŀŀĔķĪīŇśĝňĺĳŅı  
 859-543  ĔġľĴŅĵŐĸŃĴŅĨĶģŅĬ         3(3-0-6) 
   ĕŀĚįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŀŅľŅĶŏıŊŗŀĽŋĕĳŅı 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŀŅľŅĶĽŋĕĳŅıěŅĔŐľĸƞĚĔŜŅŏĬŇħıŊĝ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃĽĴŋĬœıĶ     (Phytochemicals from Plants for Nutraceutical and  
 637-310Ȯ įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶ       3(2-3-4) 
ȮȮȮȮȮ ŐĸŃŀŅľŅĶĽŋĕĳŅıěŅĔȮ 3(0-1-2) 

ȮŐľĸƞĚĔŜŅŏĬŇħĽńĨĺƢŐĸŃěŋĸŇĬĪĶňĵƢ 
   859-533 ĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŏĽĶŇĴ 3(2-3-4) 
ȮȮȮȮȮȮȮȮȮȮ  ŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅı  
 859-534  ľńĺĕƟŀŏĜıŅŃĪŅĚħƟŅĬŀŅľŅĶ   3(3-0-6) 
    ĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ  
 859-541 ĔŅĶĻŉĔļŅĮĶŃĽŇĪīŇĳŅıŐĸŃ   3(2-3-4) 
  ėĺŅĴĮĸŀħĳńĵĕŀĚĽŅĶŀŀĔķĪīŇś 3(0-1-2) 
  ĝňĺĳŅıŐĸŃįĸŇĨĳńĦĤƢŀŅľŅĶĽŋĕĳŅı  
 859-542  ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňĕŀĚ      3(2-3-4) 
ȮȮ  ĽŅĶŀŀĔķĪīŇśĝňĺĳŅı  
 859-543  ĔġľĴŅĵŐĸŃĴŅĨĶģŅĬ         3(3-0-6) 
   ĔŅĶĕŉŘĬĪŃŏĭňĵĬĕŀĚįĸŇĨĳńĦĤƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅı 

7,ȮȮĺŇĪĵŅĬŇıĬīƢ  
 ŐĭĭȮ1.1                              48ȮȮȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ1 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ 8 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ8 ľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ2 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ 8 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ8 ľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ3 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ 8 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ8 ľĬƞĺĵĔŇĨ 

7,ȮȮĺŇĪĵŅĬŇıĬīƢ  
 ŐĭĭȮ1.1                              48ȮȮȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ1 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ 8 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ8 ľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ2 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ 8 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ8 ľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ3 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ 8 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ8 ľĬƞĺĵĔŇĨ 
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 ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0352' ľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚŒľĴƞ  
ŐĭĭȮ1.2                              72ȮȮȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ1 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-972Ȯ ĺŇĪĵŅĬŇıĬīƢ 7 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-972ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ9 ľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ2 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-972Ȯ ĺŇĪĵŅĬŇıĬīƢ 10 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-972ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ12 ľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ3 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-972Ȯ ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-972ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ12 ľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ4 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-972Ȯ ĺŇĪĵŅĬŇıĬīƢ 5 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-972ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ5 ľĬƞĺĵĔŇĨ 
ȮŐĭĭȮ2.1                              36ȮȮȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ1 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-936Ȯ ĺŇĪĵŅĬŇıĬīƢ - ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-936ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ5 ľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ2 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-936Ȯ ĺŇĪĵŅĬŇıĬīƢ 10 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-936ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ10 ľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ3 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-936Ȯ ĺŇĪĵŅĬŇıĬīƢ 6 ľĬƞĺĵĔŇĨ 

ŐĭĭȮ1.2                              72ȮȮȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ1 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-972Ȯ ĺŇĪĵŅĬŇıĬīƢ 7 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-972ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ9 ľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ2 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-972Ȯ ĺŇĪĵŅĬŇıĬīƢ 10 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-972ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ12 ľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ3 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-972Ȯ ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-972ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ12 ľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ4 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-972Ȯ ĺŇĪĵŅĬŇıĬīƢ 5 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-972ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ5 ľĬƞĺĵĔŇĨ 
ȮŐĭĭȮ2.1                              36ȮȮȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ1 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-936Ȯ ĺŇĪĵŅĬŇıĬīƢ - ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-936ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ8 ľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ2 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-936Ȯ ĺŇĪĵŅĬŇıĬīƢ 7 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-936ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ9 ľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ3 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-936Ȯ ĺŇĪĵŅĬŇıĬīƢ 6 ľĬƞĺĵĔŇĨ 
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 ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0352' ľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚŒľĴƞ  
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-936ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ5 ľĬƞĺĵĔŇĨ 
ȮȮȮŐĭĭȮ2.2                              48ȮȮȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ1 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ - ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ- ľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ2 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ 6 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ9 ľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ3 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ 10 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ10 ľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ4 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ 8 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ5 ľĬƞĺĵĔŇĨ 

 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-936ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ4 ľĬƞĺĵĔŇĨ 
ȮȮȮŐĭĭȮ2.2                              48ȮȮȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ1 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ - ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ- ľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ2 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ 6 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ9 ľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ3 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ 10 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ10 ľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ4 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ 8 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ5 ľĬƞĺĵĔŇĨ 

8.  ŐįĬĔŅĶĻŉĔļŅ 8.  ŐįĬĔŅĶĻŉĔļŅ 
ŐĭĭȮ/.1  
ĮƖĪňŗȮ1 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ 8 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ8 ľĬƞĺĵĔŇĨ 
 
ĮƖĪňŗȮ2 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ 8 ľĬƞĺĵĔŇĨ 

ŐĭĭȮ/.1  
ĮƖĪňŗȮ1 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ 8 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ8 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮ*859-696     ĽńĴĴĬŅȮ1ȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ2 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ 8 ľĬƞĺĵĔŇĨ 
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 ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0352' ľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚŒľĴƞ  
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ8 ľĬƞĺĵĔŇĨ 
 
ĮƖĪňŗȮ3 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ 8 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ8 ľĬƞĺĵĔŇĨ 
 
ŐĭĭȮ1.2                                72ȮȮȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ1 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-972Ȯ ĺŇĪĵŅĬŇıĬīƢ 7 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-972ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ9 ľĬƞĺĵĔŇĨ 
 
ĮƖĪňŗȮ2 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-972Ȯ ĺŇĪĵŅĬŇıĬīƢ 10 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-972ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ12 ľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ3 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-972Ȯ ĺŇĪĵŅĬŇıĬīƢ 12ȮȮȮľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-972ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ12 ľĬƞĺĵĔŇĨ 
 
ĮƖĪňŗȮ4 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-972Ȯ ĺŇĪĵŅĬŇıĬīƢ 5 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-972ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ5 ľĬƞĺĵĔŇĨ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ8 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮ*859-697     ĽńĴĴĬŅȮ2ȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ3 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ 8 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ8 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮ*859-698     ĽńĴĴĬŅȮ3ȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮľĬƞĺĵĔŇĨ 
ŐĭĭȮ1.2                                72ȮȮȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ1 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-972Ȯ ĺŇĪĵŅĬŇıĬīƢ 7 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-972ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ9 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮ*859-696     ĽńĴĴĬŅȮ1ȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ2 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-972Ȯ ĺŇĪĵŅĬŇıĬīƢ 10 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-972ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ12 ľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ3 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-972Ȯ ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-972ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ12 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮ*859-697    ĽńĴĴĬŅȮ2ȮȮȮȮȮȮȮȮȮ  ȮȮ1ȮȮȮȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ4 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-972Ȯ ĺŇĪĵŅĬŇıĬīƢ 5 ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-972ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ5 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮ*859-698     ĽńĴĴĬŅȮ3ȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮľĬƞĺĵĔŇĨ 
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 ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0352' ľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚŒľĴƞ  
ŐĭĭȮ2.1                                 48ȮȮȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ1 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  859-691    ŐĬĺėŇħĔŅĶĺŇěńĵŐĸŃ  3   ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮıńĥĬŅħƟŅĬŀŅľŅĶŏıŊŗŀĽŋĕĳŅı 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃőĳĝĬŅĔŅĶ 
ȮȮȮȮȮȮźźźźź,ȮȮȮȮȮĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮȮȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮ  859-696    ȮĽńĴĴĬŅȮ1Ȯ              1ȮȮȮľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-936ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮ  5ȮȮȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮźźźźź,ȮȮȮȮȮĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3ȮȮȮľĬƞĺĵĔŇĨ 
 
 
ĮƖĪňŗȮ2 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-936Ȯ ĺŇĪĵŅĬŇıĬīƢ ȮȮ10 ȮľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-936ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ  10 ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮ   859-697   ȮȮĽńĴĴĬŅȮ2ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ3 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-936Ȯ ĺŇĪĵŅĬŇıĬīƢ ȮȮȮ6ȮȮȮľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-936ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ   5ȮȮȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮ859-698    ĽńĴĴĬŅȮ3ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
ȮȮȮŐĭĭȮ2.2                              72ȮȮȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ1 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-511Ȯ ŀŅľŅĶȮőĳĝĬŅĔŅĶ  2ȮȮȮľĬƞĺĵĔŇĨ 
                       ŐĸŃĽŋĕĳŅı 
ȮȮȮȮȮȮȮȮ639-512Ȯ įĸŇĨĳńĦĤƢŏĽĶŇĴ       2ȮȮȮľĬƞĺĵĔŇĨ 
                       ŀŅľŅĶŐĸŃŀŅľŅĶŏıŊŗŀĽŋĕĳŅı 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒĬĺŇĩňŏĴĨŅĭŀĸŇĔ 

ŐĭĭȮ2.1                                  48ȮȮȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ1 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  859-691    ĺŇīňĔŅĶĺŇěńĵħƟŅĬ      3   ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 
ȮȮȮȮȮȮźźźźź,ȮȮȮȮȮĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮȮȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮ  859-696     ĽńĴĴĬŅȮ1Ȯ           1ȮȮȮȮľĬƞĺĵĔŇĨ 
  
ȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
       859-692    ŐĬĺėŇħĔŅĶĺŇěńĵŐĸŃ 3 ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮıńĥĬŅħƟŅĬŀŅľŅĶĽŋĕĳŅı 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃőĳĝĬŅĔŅĶ 
 ȮȮȮȮ639-936ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ8ȮȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ2 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-936Ȯ ĺŇĪĵŅĬŇıĬīƢ 9ȮȮľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-936ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ9ȮȮľĬƞĺĵĔŇĨ 
ȮȮȮȮ    859-697   ȮĽńĴĴĬŅȮ2ȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ3 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-936Ȯ ĺŇĪĵŅĬŇıĬīƢ 6 ȮľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-936ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ4ȮȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮ859-698   ȮĽńĴĴĬŅȮ3ȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
ȮȮȮŐĭĭȮ2.2                              72ȮȮȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ1 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-511Ȯ ŀŅľŅĶȮőĳĝĬŅĔŅĶ   2 ľĬƞĺĵĔŇĨ 
                       ŐĸŃĽŋĕĳŅı 
ȮȮȮȮȮȮȮȮ639-512Ȯ įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶ 2 ľĬƞĺĵĔŇĨ 
                       ŐĸŃŀŅľŅĶĽŋĕĳŅıŒĬĺŇĩňŏĴĨŅĭŀĸŇĔ 
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 ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0352' ľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚŒľĴƞ  
ȮȮȮȮȮȮȮȮ859-513   ŏĪėőĬőĸĵňŐĸŃĔŅĶėƟŅ 3ȮȮľĬƞĺĵĔŇĨ 
                      ĕŀĚįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃŀŅľŅĶŏıŊŗŀĽŋĕĳŅı 
        859-691   ŐĬĺėŇħĔŅĶĺŇěńĵŐĸŃ  3ȮȮľĬƞĺĵĔŇĨ 
                      ıńĥĬŅħƟŅĬŀŅľŅĶŏıŊŗŀĽŋĕĳŅı 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃőĳĝĬŅĔŅĶ 
       źźźźź,ȮȮȮĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮ 3ȮȮľĬƞĺĵĔŇĨ 
Ȯ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮźźźźź,ȮȮȮȮĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮ8ȮȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮ859-696    ĽńĴĴĬŅȮ1ȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
 
 
 
ĮƖĪňŗȮ2 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ 6ȮȮľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ9ȮȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ3 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ 10ȮȮľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ10ȮȮľĬƞĺĵĔŇĨ 
       859-697    ĽńĴĴĬŅȮ2ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ4 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ Ȯ8ȮȮľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮ5ȮȮľĬƞĺĵĔŇĨ 
        859-698    ĽńĴĴĬŅȮ3ȮȮȮȮȮȮȮȮȮȮȮȮȮ 1ȮȮľĬƞĺĵĔŇĨ 

        859-513   ŏĪėőĬőĸĵňŐĸŃĔŅĶ 3ȮľĬƞĺĵĔŇĨ 
                       ıŅĦŇĝĵƢĕŀĚįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃŀŅľŅĶĽŋĕĳŅı 
        859-691    ĺŇīňĔŅĶĺŇěńĵħƟŅĬŀŅľŅĶ  3  ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 
      źźźźź,ȮȮȮĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮ 3ȮȮľĬƞĺĵĔŇĨ 
 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
        859-692   ŐĬĺėŇħĔŅĶĺŇěńĵŐĸŃ     3ȮȮľĬƞĺĵĔŇĨ 
                      ıńĥĬŅħƟŅĬŀŅľŅĶĽŋĕĳŅı 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃőĳĝĬŅĔŅĶ 
 ȮȮȮȮźźźźź,ȮȮȮĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ5ȮȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮ859-696    ĽńĴĴĬŅȮ1ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ2 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ     6  ľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮ9 ȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ3 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ ȮȮ10 ȮľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ859-697    ĽńĴĴĬŅȮ2ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1ȮȮľĬƞĺĵĔŇĨ 
 ȮȮȮȮ639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮ10 ȮľĬƞĺĵĔŇĨ 
ĮƖĪňŗȮ4 
    ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
  639-948Ȯ ĺŇĪĵŅĬŇıĬīƢ     8 ȮľĬƞĺĵĔŇĨ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ȮȮȮȮ859-698    ĽńĴĴĬŅȮ3ȮȮȮȮȮȮȮȮȮȮȮȮȮ    1ȮľĬƞĺĵĔŇĨ
  639-948ȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮ5 ȮľĬƞĺĵĔŇĨ 
         

* œĴƞĬńĭľĬƞĺĵĔŇĨ 
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ĳŅėįĬĺĔȮė 
ĽƞĺĬĪňŗȮ/ȮĨŅĶŅĚĽĶŋĮėĺŅĴĽŜŅėńĠȮĮĶńĝĠŅȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶȮ 
ĽƞĺĬĪňŗȮ0ȮĨŅĶŅĚŐĽħĚėĺŅĴĽŀħėĸƟŀĚĶŃľĺƞŅĚĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶĔńĭ 

  ȮȮȮĶŅĵĺŇĝŅȮŐĸŃėŜŅŀīŇĭŅĵŏıŇŗĴŏĨŇĴȮ&ĩƟŅĴň' 
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ĽƞĺĬĪňŗȮ/ȮĨŅĶŅĚĽĶŋĮėĺŅĴĽŜŅėńĠȮĮĶńĝĠŅȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
 

ėĺŅĴĽŜŅėńĠ ĮĶńĝĠŅ ĺńĨĩŋĮĶŃĽĚėƢ 
 ĽŋĕĳŅĺŃĕŀĚėĬĕŉŘĬĔńĭĮƤěěńĵŀŅľŅĶȮĽĳŅıŐĺħĸƟŀĴȮ
ŏĴŊŗŀœħƟĭĶŇőĳėŀŅľŅĶĪňŗĴňėŋĦėƞŅőĳĝĬŅĔŅĶȮĮĸŀħĳńĵŐĸŃ
ŏľĴŅŃĽĴĔńĭĽŋĕĳŅıĕŀĚĨĬŏŀĚĽƞĚįĸŒľƟĴňĽŋĕĳŅıħňȮħƟĺĵ
ŏľĨŋįĸĬňŘěŉĚĪŜŅŒľƟėĬĴňėĺŅĴĶŃĴńħĶŃĺńĚŒĬŏĶŊŗŀĚŀŅľŅĶŐĸŃ
ĽŋĕĳŅıĴŅĔĕŉŘĬȮěŉĚĪŜŅŒľƟĬńĔĺŇĪĵŅĻŅĽĨĶƢœħƟıńĥĬŅįĸŇĨĳńĦĤƢ
ŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıĕŉŘĬȮŏıŊŗŀĨŀĭĽĬŀĚėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚįŌƟĭĶŇőĳė 
 ŀŅľŅĶĽŋĕĳŅıĬŀĔěŅĔŒľƟėŋĦėƞŅĪŅĚőĳĝĬŅĔŅĶȮŐĸŃ
ĶĽĝŅĨŇĨŅĴĪňŗĨƟŀĚĔŅĶŐĸƟĺȮěŃĨƟŀĚĴňėŋĦĽĴĭńĨŇĝƞĺĵŏĽĶŇĴĽĶƟŅĚ
ĽŋĕĳŅıĕŀĚĶƞŅĚĔŅĵŐĸŃĮƚŀĚĔńĬőĶėȮěŅĔĔŅĶĻŉĔļŅħƟŅĬ
ĨĸŅħŐĸŃıķĨŇĔĶĶĴĕŀĚįŌƟĭĶŇőĳėȮıĭĺƞŅőĶėĪňŗįŌƟĭĶŇőĳėŒľƟ
ėĺŅĴĽŜŅėńĠĴŅĔœħƟŐĔƞȮőĶėľńĺŒěŐĸŃľĸŀħŏĸŊŀħȮőĶėĴŃŏĶŖĚȮ
őĶėŀƟĺĬȮőĶėŏĭŅľĺŅĬȮőĶėĪŅĚŏħŇĬŀŅľŅĶȮŐĸŃőĶėĪňŗŏĔŇħ
ěŅĔėĺŅĴŏėĶňĵħȮĬŀĔěŅĔĬňŘĴňįĸŇĨĳńĦĤƢĴŅĔĴŅĵĪňŗěŜŅľĬƞŅĵ
ŏĔňŗĵĺĔńĭĔŅĶĝŃĸŀėĺŅĴĝĶŅȮįĸŇĨĳńĦĤƢĽŜŅľĶńĭĬńĔĔňĿŅȮŐĸŃ
įŌƟĽŌĚŀŅĵŋȮœħƟŐĔƞȮŐėĮĞŌĸŏĴŖħȮĬŘŜŅįĸœĴƟȮĸŌĔŀĴȮŀŅľŅĶŏĝƟŅ
īńĠıŊĝȮŏėĶŊŗŀĚħŊŗĴȮĕĬĴĕĭŏėňŘĵĺȮįĸŇĨĳńĦĤƢĬĴȮŏĮƦĬĨƟĬ 
 ĭĶŇļńĪĺŇěńĵĨĸŅħĝńŘĬĬŜŅĕŀĚőĸĔėŅħĔŅĶĦƢĴŌĸėƞŅĨĸŅħ
ŀŅľŅĶĽŋĕĳŅıȮ&œĴƞĶĺĴįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŏėĶŊŗŀĚħŊŗĴ'Ȯ
ĪńŗĺőĸĔěŃĴňŐĬĺőĬƟĴŏıŇŗĴĕŉŘĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚŐĸŃŏĮƦĬœĮŀĵƞŅĚ
ĔƟŅĺĔĶŃőħħȮőħĵėŅħĺƞŅŒĬĮƖȮı.Ļ. 2556 ŀńĨĶŅĔŅĶŏĨŇĭőĨ
ĕŀĚŀŋĨĽŅľĔĶĶĴħńĚĔĸƞŅĺěŃĕĵŅĵĨńĺĩŉĚĶƟŀĵĸŃȮ200.5ȮŏĴŊŗŀ
ŏĪňĵĭĔńĭĮƖȮı.Ļ. 2549 ŒĬĮƖȮı.Ļ. 2555 ŐĸŃȮ2556 ėŅħĺƞŅ
ěŃĴňĴŌĸėƞŅȮ2.4 ŐĸŃȮ2.7 ĸƟŅĬĸƟŅĬĭŅĪȮĨŅĴĸŜŅħńĭȮőħĵ
ĮĶŃŏĪĻĪňŗėŅħĺƞŅěŃĴňŀńĨĶŅĔŅĶŏĨŇĭőĨĽŌĚȮėŊŀȮĔĸŋƞĴĨĸŅħŒľĴƞ
ŒĬŐĩĭĵŋőĶĮĨŃĺńĬĨĔŐĸŃĨŃĺńĬŀŀĔȮŀŏĴĶŇĔŅŏľĬŊŀȮŐĸŃ
ŏŀŏĝňĵȮĽŜŅľĶńĭĮĶŃŏĪĻœĪĵĴňĴŌĸėƞŅĨĸŅħŏĜıŅŃŏėĶŊŗŀĚħŊŗĴ
ĽŋĕĳŅıŒĬĮƖȮı.Ļ. 2552 œĴƞĬƟŀĵĔĺƞŅȮ3,000 ĸƟŅĬĭŅĪȮőħĵĴň
ŀńĨĶŅĔŅĶŏĨŇĭőĨŒĬŐĨƞĸŃĮƖŏıŇŗĴĕŉŘĬĶƟŀĵĸŃȮ3.ȮĨńŘĚŐĨƞĮƖȮı.Ļ. 
2549-2552 
 ĮĶŃŏĪĻœĪĵĞŉŗĚĴňėĺŅĴıĶƟŀĴĪńŘĚħƟŅĬĺńĨĩŋħŇĭȮıŊĝȮįńĔ
įĸœĴƟȮĽĴŋĬœıĶĶĺĴĩŉĚĽńĨĺƢŐĸŃěŋĸŇĬĪĶňĵƢȮĴňėĺŅĴľĸŅĔľĸŅĵ
ĪŅĚĝňĺĳŅıȮėĬœĪĵĶŌƟěńĔŒĝƟĽŇŗĚĬňŘŏĮƦĬĵŅĶńĔļŅőĶėȮĵŅĭŜŅĶŋĚȮ 

ȮȮȮȮȮľ ĸń Ĕ ĽŌ Ĩ Ķ
ĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ
ĽŅĕŅĺŇĝŅŀŅľŅĶ
ĽŋĕĳŅıŐĸŃ
őĳĝĬŅĔŅĶ ĴŋƞĚŏĬƟĬ
ĔŅĶĺŇěńĵŏĝŇĚĸŉĔ
ŐĭĭĽľĺŇĪĵŅĔŅĶȮ
ŏıŊŗŀıńĥĬŅŀĚėƢ
ėĺŅĴĶŌƟĪŅĚħƟŅĬ
ŀŅľŅĶĽŋĕĳŅıŐĸŃ
őĳĝĬŅĔŅĶȮŏıŊŗŀ
ĬŜŅœĮĽŌƞĬĺńĨĔĶĶĴĪňŗ
ĽŅĴŅĶĩĵĔĶŃħńĭ
ėŋĦĳŅıĕŀĚ
ĮĶŃĝŅĔĶĕŀĚ
Į Ķ Ń ŏ Ī Ļ œ ħƟȮȮȮȮȮ
ıĶƟŀĴĪńŘĚŏĮƦĬįŌƟĪňŗĴň
ėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴ 

1. ŏıŊŗŀįĸŇĨĮĶńĝĠŅħŋļġňĭńĦĤŇĨĪňŗĴň
ėĺŅĴĽŅĴŅĶĩĭŌĶĦŅĔŅĶ
ĺŇĝŅĔŅĶŏĝŇĚĸŉĔȮŐĸŃŏĝŊŗŀĴőĵĚ
ėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĨƞŅĚŕȮĔńĭ
ŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ
ŀĵƞŅĚėĶĭĺĚěĶȮŏıŊŗŀıńĥĬŅŐĸŃ
ŐĔƟœĕĮƤĠľŅĕŀĚĝŋĴĝĬŐĸŃ
ŀŋĨĽŅľĔĶĶĴ 

2. ŏıŊŗŀįĸŇĨĮĶńĝĠŅħŋļġňĭńĦĤŇĨĪňŗĴň
ėĺŅĴŏĝňŗĵĺĝŅĠŐĸŃĴňĻńĔĵĳŅı
ĽŌĚĪŅĚħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃ
őĳĝĬŅĔŅĶŒĬĔŅĶĪŜŅĚŅĬĪńŘĚŒĬ
ĶŃħńĭĕŀĚįŌƟĮĶŃĔŀĭĔŅĶŀŇĽĶŃȮ
ĬńĔĺŇěńĵŐĸŃĬńĔĺŇĝŅĔŅĶ 

3. ŏıŊŗŀįĸŇĨĮĶńĝĠŅħŋļġňĭńĦĤŇĨĪňŗ
ĽŅĴŅĶĩėŇħȮĺŇŏėĶŅŃľƢȮ
ĽńĚŏėĶŅŃľƢȮŐĸŃĽĶƟŅĚŀĚėƢ
ėĺŅĴĶŌƟŒľĴƞ/ĬĺńĨĔĶĶĴĕŀĚ
įĸŇĨĳńĦĤƢľĶŊŀĔĶŃĭĺĬĔŅĶĪňŗ
ĽŅĴŅĶĩĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟ
ŐĔƟĮƤĠľŅŒĬĶŃħńĭĪƟŀĚĩŇŗĬŐĸŃ
ŀŋĨĽŅľĔĶĶĴȮĪńŘĚĶŃħńĭĝŅĨŇŐĸŃ
ĬŅĬŅĝŅĨŇ 

4.  ŏıŊŗŀįĸŇĨĮĶńĝĠŅħŋļġňĭńĦĤŇĨĪňŗĴň
ėĺŅĴĨĶŃľĬńĔĩŉĚėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮ
ŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮ 
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ėĺŅĴĽŜŅėńĠ ĮĶńĝĠŅ ĺńĨĩŋĮĶŃĽĚėƢ 
ŐĸŃŒĝƟŏĮƦĬŀŅľŅĶȮĬŀĔěŅĔĬňŘĮĶŃŏĪĻœĪĵĵńĚĴňėĺŅĴıĶƟŀĴ
ĪŅĚħƟŅĬŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮěŉĚĴňĻńĔĵĳŅıĪňŗěŃ
ŏĮƕħĨĸŅħħƟŅĬĬňŘȮŐĨƞĵńĚĕŅħĕƟŀĴŌĸĪŅĚĺŇĪĵŅĻŅĽĨĶƢĪňŗĴŅ
ĽĬńĭĽĬŋĬĨńĺĽŇĬėƟŅȮĪŜŅŒľƟœĴƞĽŅĴŅĶĩĽƞĚŏĽĶŇĴŒľƟŏĔŇħĔŅĶ
ŐĕƞĚĕńĬŒĬĨĸŅħœħƟ 
 ħńĚĬńŘĬĔŅĶĻŉĔļŅĺŇěńĵŀĵƞŅĚėĶĭĺĚěĶȮĨĸŀħľƞĺĚőĞƞĔŅĶ
įĸŇĨįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃįĸŇĨĳńĦĤƢŀŅľŅĶĽŋĕĳŅıȮ
ŏıŊŗŀŒľƟœħƟĕƟŀĴŌĸĪŅĚĺŇĪĵŅĻŅĽĨĶƢŏĝŇĚĸŉĔŀĵƞŅĚěĶŇĚěńĚȮěŉĚŏĮƦĬ
ŏĶŊŗŀĚŏĶƞĚħƞĺĬŐĸŃěŜŅŏĮƦĬĪňŗěŃĨƟŀĚĴňĭŋėĸŅĔĶĪňŗĴňėĺŅĴĶŌƟŀĵƞŅĚ
ėĶĭĺĚěĶŒĬħƟŅĬĬňŘȮĞŉŗĚĕĦŃĬňŘĮĶŃŏĪĻœĪĵĵńĚœĴƞĴň
ĽĩŅĭńĬĔŅĶĻŉĔļŅŒħĪňŗĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵŒĬ
ĔŅĶĪŜŅŒľƟŏĔŇħĔŅĶıńĥĬŅŀĚėƢėĺŅĴĶŌƟŀĵƞŅĚěĶŇĚěńĚŐĸŃĨƞŀŏĬŊŗŀĚ
 ěŅĔėĺŅĴĽŜŅėńĠŐĸŃĮƤĠľŅħńĚĔĸƞŅĺŒĬĔŅĶįĸŇĨ
ĭŋėĸŅĔĶĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠȮĪŅĚħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃ
őĳĝĬŅĔŅĶȮŏıŊŗŀıńĥĬŅŀĚėƢėĺŅĴĶŌƟŐĸŃĺŇěńĵȮĽĬńĭĽĬŋĬĝŋĴĝĬ
ŐĸŃŀŋĨĽŅľĔĶĶĴȮėĦŃŀŋĨĽŅľĔĶĶĴŏĔļĨĶȮ
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢěŉĚŏĮƦĬŐĔĬĬŜŅŒĬĔŅĶŏĝŊŗŀĴőĵĚ
ĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĔŅĶĺŇěńĵĔńĭľĬƞĺĵĚŅĬĨƞŅĚŕȮŏĝƞĬȮ
ėĦŃŐıĪĵĻŅĽĨĶƢȮėĦŃŏĳĽńĝĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ
ėĦŃĪĶńıĵŅĔĶīĶĶĴĝŅĨŇȮėĦŃĺŇĪĵŅĔŅĶěńħĔŅĶȮŐĸŃėĦŃ
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴŅĝƞĺĵĭŌĶĦŅĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĔŅĶ
ĺŇěńĵŒľƟĴňĮĶŃĽŇĪīŇĳŅıȮĽŅĴŅĶĩįĸŇĨĭńĦĤŇĨŒľƟĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠĪŅĚħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶȮŏıŊŗŀŏĮƦĬ
ĔŜŅĸńĚĽŜŅėńĠŒĬĔŅĶıńĥĬŅĮĶŃŏĪĻŐĸŃĵĔĶŃħńĭŀŋĨĽŅľĔĶĶĴ
ĔŅĶįĸŇĨįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅıȮĞŉŗĚĵńĚ
ĨƟŀĚĔŅĶŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňŒĬĔŅĶĮĶńĭĮĶŋĚŐĸŃ
ıńĥĬŅĮĶŃŏĪĻŒľƟĴňėĺŅĴŏěĶŇĠĔƟŅĺľĬƟŅŐĸŃĽŅĴŅĶĩıŉŗĚıŅ
ĨĬŏŀĚœħƟŀĵƞŅĚĵńŗĚĵŊĬ 
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ĽƞĺĬĪňŗȮ0ȮĨŅĶŅĚŐĽħĚėĺŅĴĽŀħėĸƟŀĚĶŃľĺƞŅĚĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶĔńĭĶŅĵĺŇĝŅȮŐĸŃ
ėŜŅŀīŇĭŅĵŏıŇŗĴŏĨŇĴȮ&ĩƟŅĴň' 

ĺńĨĩŋĮĶŃĽĚėƢ ĶŅĵĺŇĝŅĪňŗĽŀħėĸƟŀĚ ėŜŅŀīŇĭŅĵŏıŇŗĴŏĨŇĴ 
/,ȮŏıŊŗŀįĸŇĨĮĶńĝĠŅħŋļġň
ĭńĦĤŇĨĪňŗĴňėĺŅĴĽŅĴŅĶĩ
ĭŌĶĦŅĔŅĶĺŇĝŅĔŅĶŏĝŇĚ
ĸŉĔȮŐĸŃŏĝŊŗŀĴőĵĚėĺŅĴĶŌƟ
ŒĬĽŅĕŅĺŇĝŅĨƞŅĚŕȮĔńĭ
ŀŅľŅĶĽŋĕĳŅıŐĸŃ
őĳĝĬŅĔŅĶŀĵƞŅĚėĶĭ
ĺĚěĶȮŏıŊŗŀıńĥĬŅȮŐĸŃ
ŐĔƟœĕĮƤĠľŅĕŀĚĝŋĴĝĬ
ŐĸŃŀŋĨĽŅľĔĶĶĴ 

 

639-312 įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶ 2&2-.-4' 
ȮȮȮȮȮ ŐĸŃŀŅľŅĶĽŋĕĳŅı  
 ŒĬĺŇĩňŏĴĨŅĭŀĸŇĔ 

ŏĬŊŗŀĚěŅĔĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňŀŅľŅĶĴňėĺŅĴ
ľĸŅĔľĸŅĵĕŀĚŏĬŊŘŀľŅȮĺŇĝŅ
ĪňŗŐĭƞĚŀŀĔŏĮƦĬĔĸŋƞĴĺŇĝŅĵƞŀĵ
ĨŅĴėĺŅĴĽĬŒěĕŀĚįŌƟŏĶňĵĬȮ
ĶŅĵĺŇĝŅĨƞŅĚȮŕȮĴňĔŅĶěńħ
ĔŅĶĻŉĔļŅŒľƟĴňĔŅĶŏĶňĵĬĶŌƟĪňŗ
įŌƟŏĶňĵĬĨƟŀĚĻŉĔļŅėƟĬėĺƟŅȮ
ĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢ
ėĺŅĴĶŌƟœħƟĳŅĵŒĨƟėŜŅŐĬŃĬŜŅ
ĕŀĚįŌƟĽŀĬ 

859-523  ıŇļĺŇĪĵŅŒĬŀŅľŅĶŐĸŃȮ 1&1-.-4' 
 őĳĝĬŅĔŅĶ 
859-531 ĽŅĶıķĔļŏėĴňěŅĔ       1&1-.-4' 
  ŐľĸƞĚĔŜŅŏĬŇħıŊĝĽŜŅľĶńĭ 
Ȯ  įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶ  
 ŐĸŃŀŅľŅĶĽŋĕĳŅı  
637-310 įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶ   3(2-3-4) 
  ŐĸŃŀŅľŅĶĽŋĕĳŅıěŅĔȮ  
 ŐľĸƞĚĔŜŅŏĬŇħĽńĨĺƢŐĸŃěŋĸŇĬĪĶňĵƢ 
859-533 ĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢ 3(2-3-4) 
   ŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶ 
   ĽŋĕĳŅı  

 
859-534Ȯ ľńĺĕƟŀŏĜıŅŃĪŅĚħƟŅĬȮȮ 3(3-0-6)ȮȮȮȮ 
ȮȮȮȮȮȮ  ŀŅľŅĶĽŋĕĳŅıŐĸŃ 
  őĳĝĬŅĔŅĶ 

 

 

859-541  ĔŅĶĻŉĔļŅĮĶŃĽŇĪīŇĳŅı 3(2-3-4) 
Ȯ   ŐĸŃėĺŅĴĮĸŀħĳńĵĕŀĚĽŅĶŀŀĔȮȮ 
   ķĪīŇśĝňĺĳŅıŐĸŃįĸŇĨĳńĦĤƢŀŅľŅĶ 
ȮȮȮȮȮȮ  ĽŋĕĳŅı  

 

 
859-542 ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴň 3(2-3-4) 
   ĕŀĚĽŅĶŀŀĔķĪīŇśĝňĺĳŅı  

 
859-543 ĔġľĴŅĵŐĸŃĴŅĨĶģŅĬ 3(3-0-6) 
Ȯ   ĕŀĚįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶ 
 ŐĸŃŀŅľŅĶĽŋĕĳŅı 

 

 639-676 ĽńĴĴĬŅȮ1ȮȮȮȮȮȮȮȮȮȮȮȮȮ /&0-2-1'  

 
639-675 ĽńĴĴĬŅȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮ /&0-2-1' 
639-678 ĽńĴĴĬŅȮ3ȮȮȮȮȮȮȮȮȮȮȮȮȮ /&0-2-1' 

 

 
859-691 ĺŇīňĔŅĶĺŇěńĵħƟŅĬŀŅľŅĶȮ 3(2-3-4) 
ȮȮȮȮȮȮȮȮ ĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 

 

 
859-472  ŐĬĺėŇħĔŅĶĺŇěńĵŐĸŃ 1&1-.-4' 
 ıńĥĬŅħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃ 
 őĳĝĬŅĔŅĶ  
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ĺńĨĩŋĮĶŃĽĚėƢ ĶŅĵĺŇĝŅĪňŗĽŀħėĸƟŀĚ ėŜŅŀīŇĭŅĵŏıŇŗĴŏĨŇĴ 
 859-936  ĺŇĪĵŅĬŇıĬīƢ  36(0-108-0)  

 
859-948  ĺŇĪĵŅĬŇıĬīƢ  48(0-144-0) 
859-972 ĺŇĪĵŅĬŇıĬīƢ  50&.-0/4-.' 

 

2. ŏıŊŗŀįĸŇĨĮĶńĝĠŅħŋļġň
ĭńĦĤŇĨĪňŗĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠŐĸŃĴň
ĻńĔĵĳŅıĽŌĚĪŅĚħƟŅĬ
ŀŅľŅĶĽŋĕĳŅıŐĸŃ
őĳĝĬŅĔŅĶŒĬĔŅĶĪŜŅĚŅĬ
ĪńŘĚŒĬĶŃħńĭĕŀĚ
įŌƟĮĶŃĔŀĭĔŅĶŀŇĽĶŃȮ
ĬńĔĺŇěńĵŐĸŃĬńĔĺŇĝŅĔŅĶ 

859-534Ȯ ľńĺĕƟŀŏĜıŅŃĪŅĚħƟŅĬŀŅľŅĶȮȮ 3(3-0-6)ȮȮȮȮ 
ȮȮȮȮȮȮ ĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 

 

859-691 ĺŇīňĔŅĶĺŇěńĵħƟŅĬŀŅľŅĶȮ 3(2-3-4) 
ȮȮȮȮȮȮȮȮ  ĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 

 

859-472  ŐĬĺėŇħĔŅĶĺŇěńĵŐĸŃıńĥĬŅħƟŅĬ 1&1-.-4' 
  ŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 

 

637-736 ĺŇĪĵŅĬŇıĬīƢ 36&.-108-.'  
637-726 ĺŇĪĵŅĬŇıĬīƢȮȮȮȮ 26&.-/22-.'  
637-750 ĺŇĪĵŅĬŇıĬīƢ  50&.-0/4-.'  

3.  ŏıŊŗŀįĸŇĨĮĶńĝĠŅħŋļġň
ĭńĦĤŇĨĪňŗĽŅĴŅĶĩėŇħȮ
ĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮ
ŐĸŃĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟ
ŒľĴƞ/ĬĺńĨĔĶĶĴĕŀĚ
į ĸŇ Ĩ ĳń Ħ ĤƢ ľ ĶŊ ŀ
ĔĶŃĭĺĬĔŅĶĪňŗĽŅĴŅĶĩ
ĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟ
ŐĔƟĮƤĠľŅŒĬĶŃħńĭ
ĪƟ ŀ Ě ĩŇŗ Ĭ Ő ĸ Ń
ŀŋĨĽŅľĔĶĶĴȮĪńŘĚ
ĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ 

859-513  ŏĪėőĬőĸĵňŐĸŃĔŅĶıŅĦŇĝĵƢĕŀĚ    3(3-0-6) 
 įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶĽŋĕĳŅı 
859-531 įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶ 1&1-.-4' 
 ĽŋĕĳŅıěŅĔŐľĸƞĚĔŜŅŏĬŇħıŊĝŐĸŃĽĴŋĬœıĶ 
637-310 įĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶ  3(2-3-4) 
   ĽŋĕĳŅıěŅĔŐľĸƞĚĔŜŅŏĬŇħĽńĨĺƢŐĸŃěŋĸŇĬĪĶňĵƢ 
859-533 ĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶ 3(2-3-4) 
   ŐĸŃŀŅľŅĶĽŋĕĳŅı 
859-534Ȯ ľńĺĕƟŀŏĜıŅŃĪŅĚħƟŅĬŀŅľŅĶ 3(3-0-6)ȮȮȮȮ 
ȮȮȮȮȮȮ  ĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 
859-541  ĔŅĶĻŉĔļŅĮĶŃĽŇĪīŇĳŅıŐĸŃėĺŅĴ 3(2-3-4) 
Ȯ   ĮĸŀħĳńĵĕŀĚĽŅĶŀŀĔķĪīŇśĝňĺĳŅıŐĸŃ 
   įĸŇĨĳńĦĤƢŀŅľŅĶĽŋĕĳŅı 
859-542 ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴň 3(2-3-4) 
  ĕŀĚĽŅĶŀŀĔķĪīŇśĝňĺĳŅı 
859-936  ĺŇĪĵŅĬŇıĬīƢ   36&.-108-.' 
859-948  ĺŇĪĵŅĬŇıĬīƢ   26&.-/22-.' 
859-972  ĺŇĪĵŅĬŇıĬīƢ  50&.-0/4-.' 
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ĺńĨĩŋĮĶŃĽĚėƢ ĶŅĵĺŇĝŅĪňŗĽŀħėĸƟŀĚ ėŜŅŀīŇĭŅĵŏıŇŗĴŏĨŇĴ 
4. ŏıŊŗŀįĸŇĨĮĶńĝĠŅħŋļġň
ĭńĦĤŇĨĪňŗĴňėĺŅĴ
ĨĶŃľĬńĔĩŉĚėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦ
ĺŇĝŅĝňıȮŐĸŃĴňėĺŅĴ
ĶńĭįŇħĝŀĭĨƞŀĽńĚėĴ 

859-543 ĔġľĴŅĵŐĸŃĴŅĨĶģŅĬ  3(3-0-6) 
Ȯ ĔŅĶĕŉŘĬĪŃŏĭňĵĬįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶ 
 ŐĸŃŀŅľŅĶĽŋĕĳŅı 

ŒĬĪŋĔĶŅĵŒľƟĴňĔŅĶĽŀħŐĪĶĔ
ěĶĶĵŅĭĶĶĦŒĬĔŅĶŒĝƟ
ėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĨŅĴ
ŏĬŊŘŀľŅĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃĨŅĴ
őŀĔŅĽĪňŗŏľĴŅŃĽĴ 

859-691 ĺŇīňĔŅĶĺŇěńĵħƟŅĬŀŅľŅĶȮ 3(2-3-4) 
ȮȮȮȮȮȮȮȮ ĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 
859-472  ŐĬĺėŇħĔŅĶĺŇěńĵŐĸŃ 1&1-.-4' 
 ıńĥĬŅħƟŅĬŀŅľŅĶŏıŊŗŀ 
 ĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 
859-936 ĺŇĪĵŅĬŇıĬīƢ 36&.-108-.'  

 859-948 ĺŇĪĵŅĬŇıĬīƢ  26&.-/22-.'  
 859-972 ĺŇĪĵŅĬŇıĬīƢ 50&.-0/4-.'  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



93 

Z:\ĽŋĕĳŇĠĠŅ\Ĵėŀ,0ȮĮ,ŏŀĔĽŅĕŅŀŅľĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ĳŅėįĬĺĔȮĚ 
ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇĔńĭĔŅĶħŜŅŏĬŇĬĔŅĶ

ĕŀĚįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
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ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇȮĔńĭĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅŏŀĔ 

ėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ ėŜŅĝňŘŐěĚŐĸŃĔŅĶħŜŅŏĬŇĬĔŅĶ 
ľĴĺħĪňŗȮ/ȮĕƟŀĴŌĸĪńŗĺœĮ 
ĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ 
ŀŅľŅĶŏıŊŗŀĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶȮŒĝƟėŜŅĺƞŅȮŴŀŅľŅĶĽŋĕĳŅıŐĸŃ
őĳĝĬŅĔŅĶŵȮŐĪĬȮŴŀŅľŅĶŏıŊŗŀĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶŵȮŏĬŊŗŀĚěŅĔ
ĪŜŅŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĝńħŏěĬĪŅĚħƟŅĬŀŅľŅĶĽŋĕĳŅıȮ&Functional 
Food)  

œħƟĮĶńĭŐĔƟœĕĨŅĴėŜŅŐĬŃĬŜŅĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ 

ĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅŏıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶ 
- ĔŅĶŏĕňĵĬŀƟŅĚŀŇĚȮ&reference) ĕƟŀĴŌĸĨƞŅĚȮŕȮěŅĔŐľĸƞĚŀŊŗĬȮœĴƞĨƟŀĚ

ĶŃĭŋĔŅĶŀƟŅĚŀŇĚĕƟŀĴŌĸȮŏĝƞĬȮŀƟŅĚŀŇĚěŅĔŐľĸƞĚĕƟŀĴŌĸȮ&Just 

Food,2008)ȮŐĸŃĮĶńĭŏĬŊŘŀľŅŒľƟĴňėĺŅĴĝńħŏěĬŐĸŃĩŌĔĨƟŀĚĨŅĴ

ĽĩŅĬĔŅĶĦƢŒĬĮƤěěŋĭńĬ 

œħƟĮĶńĭŐĔƟœĕĨŅĴėŜŅŐĬŃĬŜŅĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ 

ľĴĺħĪňŗȮ0ȮĕƟŀĴŌĸŏĜıŅŃľĸńĔĽŌĨĶ 
ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
ĔĸĵŋĪīƢĕƟŀȮ3ȮŐįĬĔŅĶıńĥĬŅėŋĦĳŅıįĸįĸŇĨȮĕŀĚľĸńĔĽŌĨĶėŊŀ
ĬńĔĻŉĔļŅŒľƟĴňĪńŘĚȮėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶŐĸŃĴňėĺŅĴȮĽŅĴŅĶĩĪŜŅĚŅĬ
ĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟȮŒľƟĶŃĭŋĶŅĵĸŃŏŀňĵħĕŀĚ Journal club ĞŉŗĚŏĮƦĬ
ĔŇěĔĶĶĴĪňŗĴňĮĶŃőĵĝĬƢĨƞŀĔŅĶŒĝƟĳŅļŅŀńĚĔķļĕŀĚĬńĔĻŉĔļŅ 

œħƟĮĶńĭŐĔƟœĕĨŅĴėŜŅŐĬŃĬŜŅĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ 

- ĔĸĵŋĪīƢĕƟŀȮ5ȮőħĵŒľƟĴňĶŅĵĸŃŏŀňĵħŒĬħƟŅĬĔŅĶŏıŇŗĴįĸŇĨįĸěŅĔĔŅĶ

ŏĶňĵĬĔŅĶĽŀĬȮįĸįĸŇĨěŅĔŅĶĬŜŅŏĽĬŀȮĨňıŇĴıƢȮĽŇĪīŇĭńĨĶ/ŀĬŋĽŇĪīŇĭńĨĶȮ

įĸĚŅĬĪňŗĩƞŅĵĪŀħĽŌƞĝŋĴĝĬ/ŀŋĨĽŅľĔĶĶĴ 

œħƟĮĶńĭŐĔƟœĕĨŅĴėŜŅŐĬŃĬŜŅĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ 

ľĴĺħĪňŗȮ1ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
ĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 
ĶŌĮŐĭĭŒĬĔŅĶŏĕňĵĬľńĺĕƟŀĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶȮŴĺńĬ-ŏĺĸŅŒĬĔŅĶ
ħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŵȮŒľƟĶŃĭŋĺńĬŏĺĸŅĪňŗĵŊħľĵŋƞĬĨƞŀĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬĬŀĔŏĺĸŅȮŏĝƞĬȮȮŏĶňĵĬĺńĬěńĬĪĶƢĩŉĚĺńĬĻŋĔĶƢȮŏĺĸŅȮ.6,..-/4,1.ȮĬ, 
ľĶŊŀŏĺĸŅŀŊŗĬĪňŗŏľĴŅŃĽĴ 

œħƟĮĶńĭŐĔƟœĕĨŅĴėŜŅŐĬŃĬŜŅĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ 
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ėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ ėŜŅĝňŘŐěĚŐĸŃĔŅĶħŜŅŏĬŇĬĔŅĶ 
ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅ 
ĳŅļŅŀńĚĔķļŏĮƦĬĮƤĠľŅĨƞŀĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮěŉĚėĺĶŏıŇŗĴĮƤĠľŅŒĬ

ħƟŅĬĬńĔĻŉĔļŅĕŅħĪńĔļŃĳŅļŅŀńĚĔķļŒĬĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸŐĸŃĔŅĶ

ĽŊŗŀĽŅĶȮȮȮ 

œħƟĮĶńĭŐĔƟœĕĨŅĴėŜŅŐĬŃĬŜŅĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇȮ
ŏıŇŗĴľńĺĕƟŀĬńĔĻŉĔļŅĕŅħĪńĔļŃĳŅļŅŀńĚĔķļŒĬ
ĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸŐĸŃĔŅĶĽŊŗŀĽŅĶ 

ľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 
- ľĸńĔĽŌĨĶėĺĶŒľƟĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟħƟŅĬĔġľĴŅĵŐĸŃĴŅĨĶģŅĬĕŀĚ

įĸŇĨĳńĦĤƢȮĞŉŗĚĴňėĺŅĴĽŜŅėńĠĨƞŀĔŅĶĮĶŃĔŀĭŀŅĝňıĕŀĚĭńĦĤŇĨ 

ėĺŅĴĶŌƟħƟŅĬĔġľĴŅĵŐĸŃĴŅĨĶģŅĬŀĵŌƞŒĬĽƞĺĬ
ľĬŉŗĚĕŀĚĶŅĵĺŇĝŅȮ637-3/1ȮŏĪėőĬőĸĵňŐĸŃ
ĔŅĶıŅĦŇĝĵƢĕŀĚįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃ
ŀŅľŅĶĽŋĕĳŅıȮ 

ĳŅėįĬĺĔȮĔȮėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
- ĶŅĵĺŇĝŅȮ859-691 ĺŇīňĔŅĶĺŇěńĵħƟŅĬŀŅľŅĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶȮ

őħĵŒľƟĸŜŅħńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅŒľĴƞ                                      

œħƟĮĶńĭŐĔƟœĕĨŅĴėŜŅŐĬŃĬŜŅĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ 

- ĶŅĵĺŇĝŅȮ859-523 ıŇļĺŇĪĵŅŒĬŀŅľŅĶŐĸŃőĳĝĬŅĔŅĶȮœĴƞĽŊŗŀĩŉĚĝŊŗŀ

ĶŅĵĺŇĝŅȮıŇļĺŇĪĵŅŒĬŀŅľŅĶŐĸŃőĳĝĬŅĔŅĶȮŒľƟĮĶńĭėŜŅŀīŇĭŅĵ

ĶŅĵĺŇĝŅŒľĴƞ 

œħƟĮĶńĭŐĔƟœĕĨŅĴėŜŅŐĬŃĬŜŅĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ 

ŏĮĸňŗĵĬĝŊŗŀŐĸŃėŜŅŀīŇĭŅĵŒĬĶŅĵĺŇĝŅȮ859-543 ĔġľĴŅĵȮŐĸŃ
ĴŅĨĶģŅĬĕŀĚįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶŏıŊŗŀĽŋĕĳŅıȮŏıŊŗŀ
ėĶŀĭėĸŋĴħƟŅĬĔġľĴŅĵŐĸŃĴŅĨĶģŅĬȮĔŅĶĕŉŘĬĪŃŏĭňĵĬĕŀĚ
įĸŇĨĳńĦĤƢ 

œħƟĮĶńĭŐĔƟœĕĨŅĴėŜŅŐĬŃĬŜŅĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇȮ
ŏĮƦĬ 859-543 ŴĔġľĴŅĵȮŐĸŃĴŅĨĶģŅĬȮĔŅĶ
ĕŉŘĬĪŃŏĭňĵĬįĸŇĨĳńĦĤƢŏĽĶŇĴŀŅľŅĶŐĸŃŀŅľŅĶ
ĽŋĕĳŅıŵȮıĶƟŀĴĪńŘĚĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅŒľƟ
ĽŀħėĸƟŀĚĔńĭĝŊŗŀĺŇĝŅȮ 
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ĳŅėįĬĺĔȮě 
ĳŅĶŃĚŅĬĽŀĬȮŐĸŃįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
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&1' ĝŊŗŀ-ĽĔŋĸ ĬŅĚĽŅĺĳŅĺŇĦňȮȮĝŇĬŃőĝĨŇ 
 ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ ĻŅĽĨĶŅěŅĶĵƢ 
 
 
ĺŋĥŇĔŅĶĻŉĔļŅ ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴ,ȮĴľŇħĸ*Ȯ0300 

M.S. (Food Science), Univ. of Illinois at Urbana Champaign,  
U.S.A., 2526 
Ph.D. (Food Science), Univ. of Illinois at Urbana Champaign, 
U.S.A., 2529 

 
1. ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
 ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ  
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
850-521 FUNCTIONAL PROPERTIES OF FOOD COMPONENTS 3&2-3-4' 
   

3. ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ  
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
859-691 RESEARCH METHODOLOGY IN FUNCTIONAL FOOD 

AND NUTRITION 
3&2-3-4' 
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3(3-0-6) 

 
3. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖ 
ĭĪėĺŅĴĺŇěńĵĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ 
Wichienchot, S. and Chinachoti, P. 2011. Prebiotic oligosaccharides: origins and production, 

health benefits and commercial applications. In Oligosaccharides: Sources, 
Properties and Applications.  Gordon, N.S. (ed.). pp. 59-84. Nova Science 
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Chinachoti, P. and Vittadini, E. 2005. Water Stress Of Bacteria And Molds From an NMR 
Water-Mobility Standpoint. GlȮŴU_rcpȮNpmncprgcqȮmdȮDmmb*ȮNf_pk_acsrga_j*Ȯ_lbȮ
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Press, Boca Raton, FL. 

Klinkesorn, U., Sophanodora, P., Chinachoti, P., Decker, E. A. And Mcclements D. J. 2005. 
Encapsulation of emulsified tuna oil in two-layered interfacial membranes 
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39 (4):449-457. 

 
ĭĪėĺŅĴĺŇěńĵŏĽĬŀŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃĴňĔŅĶıŇĴıƢĶĺĴŏĸƞĴ  
Chinachoti, P. and Vittadini, E. 2005. Water Stress Of Bacteria And Molds From an NMR 

Water-Mobility Standpoint. GlȮŴU_rcpȮNpmncprgcqȮmdȮDmmb*ȮNf_pk_acsrga_j*Ȯ_lbȮ
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K_elcrgaȮPcqml_lac*ŵȮCb,Ȯ G.A. Webb.  Springer, pp. 1681-1690. 

Chinachoti, P. and Chatakanonda, P. 2010.  Water partitioning in colloidal systems as 
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_lbȮ@gmjmega_jȮQwqrckqŵȮB,Q,Ȯ Reid, T. Sajjanantakul, P. J. Lillford, and S. 
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ȮȮȮȮ&0' ĝŊŗŀ-ĬŅĴĽĔŋĸȮ ĬŅĵĽńĬĪńħȮȮĺŇŏĝňĵĶőĝĨŇ 
  ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ -  
 ĺŋĥŇĔŅĶĻŉĔļŅ ĺĪ,ĭ,Ȯ&ŀŋĨĽŅľĔĶĶĴŏĔļĨĶ'*ȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ0340 
  ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı'*ȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ0343 
  ĮĶ,ħ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı'*ȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ0329 
/, ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
 ĶŃħńĭĮĶŇĠĠŅĨĶň 
ĶľńĽĺŇĝŅȮȮ   ĝŊŗŀĺŇĝŅȮȮ ľĬƞĺĵĔŇĨ 
63.-298ȮȮȮ SENIOR PROJECT                                                        2&.-4-0'Ȯ 
 ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
63.-318  FUNCTIONAL FOODS 3&0-1-2' 
637-3./ȮȮȮȮȮȮȮPRINCIPLE OF FUNCTIONAL FOOD 2&2-.-4' 
       ȮȮȮȮȮȮȮINDUSTRY AND NUTRITION 
859-512       NUTRACEUTICAL AND FUNCTIONAL FOOD IN ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0&0-.-2' 
                 METABOLIC PATHWAY   
859-513       TECHNOLOGY AND COMMERCIALIZATION OF                  3(3-0-6' 
                 NUTRACEUTICAL AND FUNCTIONAL FOOD   
859-636 THESIS                                                                  36(0-108-0) 
859-618 THESIS                                                        18(0-54-0)  
637-574 SEMINAR I 1(0-2-1) 
637-575 SEMINAR II 1(0-2-1) 
 

0, ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶľńĽĺŇĝŅȮȮ   ĝŊŗŀĺŇĝŅȮȮ ľĬƞĺĵĔŇĨ 
637-3./ȮȮȮȮȮȮȮPRINCIPLE OF FUNCTIONAL FOOD  2&2-.-4' 
                 INDUSTRY AND NUTRITION    
859-512       NUTRACEUTICAL AND FUNCTIONAL FOOD IN ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0&0-.-2' 
                 METABOLIC PATHWAY   
859-513       TECHNOLOGY AND COMMERCIALIZATION OF                  3(3-0-6' 
                 NUTRACEUTICAL AND FUNCTIONAL FOOD   
859-936 THESIS                                                                 36(0-108-0) 
859-726       THESIS                                                                26(0-144-0) 
859-750       THESIS                                                                72(0-0/4-0) 
637-674 SEMINAR I 1(0-2-1) 
637-675 SEMINAR II 1(0-2-1) 
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1, įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ3ȮĮƖ 
ĭĪėĺŅĴĺŇěńĵĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ 
      

 

Wichienchot, S. and Chinachoti, P. 2011. Prebiotic oligosaccharides: origins and production, 
 health benefits and commercial applications. In Oligosaccharides: Sources, 
 Properties and Applications.  Gordon, N.S. (ed.). pp. 59-84. Nova Science 
 Publishers, Inc.  
S. Wichienchot, M. Jatupornpipat and R.A. Rastall. 2010. Oligosaccharides of Pitaya (dragon 
 fruit) Flesh and their Prebiotic properties. Food Chemistry.120(3): 850-857. 
S. Wichienchot, P. Prasertsan, T. Hongpattarakere and R.A. Rastall. 2009. Manufacture of 
 oligodextrans by Gluconobacter oxydans NCIMB 4943. Songklanakarin Journal of 
 Science and Technology. 31(6): 597-603. 
Prasertsan, P., Wichienchot, S., Doelle, H. and Kennedy, J.F. 2008. Optimization for 
 Biopolymer Production by Enterobacter cloacae WD7. Carbohydrate Polymers. 71: 
 468-475.  
S. Wichienchot, P. Prasertsan, T. Hongpattarakere, R.A. Rastall and G.R. Gibson. 2006. In 
 vitro Fermentation of Mixed Linkage Gluco-oligosaccharides Produced by 
 Gluconobacter oxydans NCIMB 4943 on the Human Colonic Microflora. Curr. Issu. 
 Intes. Microbiol. 7: 7-12. 
S. Wichienchot, P. Prasertsan, T. Hongpattarakere, R.A. Rastall and G.R. 2006.  

In vitro Three-Stage Continuous Fermentation of Gluco-oligosaccharides, produced 
by Gluconobacter oxydans NCIMB 4943, by the Human Colonic Microflora. Curr. 
Issu. Intes. Microbiol. 7: 13-18.  

 
ĭĪėĺŅĴĺŇěńĵŏĽĬŀŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃĴňĔŅĶıŇĴıƢĶĺĴŏĸƞĴ 
Plongbunjong, V., Phromkuntong, W., Suanyuk, N., Viriyapongsutee, B. and Wichienchot, S. 
 2010. Effects of prebiotics on growth performance and pathogenic inhibition in 
 sex-reversed red tilapia (Oreochromis niloticus × Oreochromis mossambicus). In 
 abstract book of an International conference on Agriculture and Agro-Industry. 
 November, 19-20, 2010, Mae Fah Luang University, Chiang Rai, Thailand. 
Thungchoho, K., Wuttijumnong, P. and Wichienchot, S. 2011. Sugar extraction and non-
 reducing sugar determination from bulb and fiber of jackfruit (Artocarpus 
 heterophyllus L.). Proceeding in The 3rd BMB International Conference from Basic 
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 to Translational Researches for a Better Life. April, 6-8, 2011, The Empress 
 Convention Centre, Chiang Mai, Thailand. 
Oral and Poster Presentation on the Topic of Extraction, Purification and Prebiotic 
 Properties of Jackfruit Flesh Oligosaccharides. International Conference on Thai 
 Fruits-Functional Fruits. 1-2 July, 2010. IMPACT Challenger Hall, Muang Thong 
 Thani, Bangkok, Thailand. 
Poster Presentation on the topic of Jackfruit Flesh Oligosaccharides and Prebiotic 
 Properties. International Scientific Conference Probiotics and Prebiotics 2010. 15-17 
 June, 2010. Double Tree by Hilton hotel, Kosice, Slovakia. 
Oral Presentation on the Topic of Extraction and Purification of Prebiotic Oligosaccharides 
 from Dragon Fruit Flesh. The 35th Congress on Science and Technology of 
 Thailand. 15-17 October, 2009. The Tide Resort, Chonburi, Thailand.   
Oral Presentation on Progress Research on the Topic of Three-Stage Continuous Colon 
 Model and Microflora Determination by FISH technique. Congress on Thai Health 
 and Scientific Research 2004-2008. 1 August, 2008. Miracle Grand Hotel, Bangkok, 
 Thailand. 
Oral Presentation Development of Butyrogenic Prebiotics. HRD Forum. May, National 
 Center for Genetic Engineering, Pathumtani, Thailand. 
Oral Presentation on the topic of Manufacturing of Gluco-oligosaccharides as Persistence 
 Prebiotics. The 10th World Congress on Clinical Nutrition. December, 2004. Pearl 
 Village Hotel, Phuket, Thailand. 
Poster Presentation on the topic of Development of Butyrogenic Prebiotics. Conference of 
 Thai Students in France and Europe. June, 2004. Montpellier, France. 
Poster Presentation on the topic of Development of Butyrogenic Prebiotics. Annual 
 Meeting of Nutrition Association in UK. Reading. July, 2004. Reading, England. 
Poster Presentation on the topic of Optimization for Biopolymer Production by E. cloacae 
 WD7. The 5th Asia-Pacific Biochemical Engineering Conference 1999 and The 11th 
 Annual Meeting of The Society for Biotechnology. November, 1999. Acardia hotel, 
 Phuket, Thailand. 
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 &1'ȮȮĝŊŗŀ-ĬŅĴĽĔŋĸȮ  ĬŅĚĽŅĺĺńĝĶňȮȮĽňľƢĝŜŅĬŅĠīŋĶĔŇě 
 ȮȮȮȮȮȮȮȮȮȮȮȮĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ -  
  ȮȮȮȮȮȮĺŋĥŇĔŅĶĻŉĔļŅ  ĺĪ,ĭ,Ȯ&ŏėĴň'*ȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ0329 
   ĺĪ,Ĵ,Ȯ&ŏėĴňŀŇĬĪĶňĵƢ'*ȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ0335 
   ĮĶ,ħ,Ȯ&ŏĳĽńĝĻŅĽĨĶƢ'*ȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ0350 
/, ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
  ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

œĴƞĴň  
   

2. ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 

   859-511 FOOD, NUTRITION AND HEALTH 2(2-0-4) 
637-31/ 

 
859-542 

NUTRACEUTICAL AND FUNCTIONAL FOOD FROM 
PLANTS AND MEDICINAL PLANTS 
CHEMCICAL ANALYSIS OF BIOACTIVE AGENTSȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

3(3-0-6) 
 
3(0-1-2) 

859-696 SEMINAR I 1(0-2-1) 
859-697 SEMINAR II 1(0-2-1) 
859-698 SEMINAR III 1(0-2-1) 
637-936Ȯ THESIS 36(0-108-0) 
637-948 THESIS 48(0-144-0) 
637-972 THESIS 72(0-216-0) 

 
 

3. ȮįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ3ȮĮƖ 
ĭĪėĺŅĴĺŇěńĵĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ 
Suedee, R., Seechamnanturakit, V., Canyuk, B., Ovatlarnporn, C. and Martin, G.P. 2006. 

Temperature sensitive dopamine-gknpglrcbȮ &L*LŲ-methylene-bis-acrylamide 
cross linked) polymer and its  potential application to the selective extraction 
of adrenergic drugs in urine, J. Chromatogr. A 114: 239-249. (ŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚ
ĺŇĪĵŅĬŇıĬīƢ) 

Chantrapromma, K., Seechamnanturakit, V., Ponglimanont, C., Pakawatchai, C., Fun, H.K. 
and Sivakumar, K. 1997. 2,3-Dihydro-5-hydroxy-6,7-dimethoxy-2-phenyl-4H-1-
benzopyran-4-one (Onysilin), Acta Cryst. C53:734-736. (ŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢ) 

ȮȮȮȮȮ 
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ȮȮȮ Ȯ&2'ȮȮĝŊŗŀ-ĬŅĴĽĔŋĸȮ  ĬŅĚĽŋĬŇĽŅȮȮĻŇĶŇıĚĻƢĺŋĥŇĔĶ 
  ȮȮȮȮȮȮȮĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ -  
 ȮȮȮȮȮȮĺŋĥŇĔŅĶĻŉĔļŅ  ĺĪ,ĭ,Ȯ&ĔŅĶěńħĔŅĶĻńĨĶŌıŊĝ'*ȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ0310 
   ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňŀŅľŅĶ'*ȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ0313 
   ĮĶ,ħ,Ȯ&ŏĪėőĬőĸĵňŀŅľŅĶ'*ȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ0324 
1. ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
 ĶŃħńĭĮĶŇĠĠŅĨĶň 
ĶľńĽĺŇĝŅȮȮ   ĝŊŗŀĺŇĝŅȮȮ ľĬƞĺĵĔŇĨ 
63/-20/   POST- HARVEST SCIENCE & TECHNOLOGY OF FISHȮȮȮȮȮ Ȯ1&0-1-2' 
63.-2.1ȮȮȮ GENERAL AGRO-INDUSTRY                                            Ȯ1&1-.-4'Ȯ 
63.-2.2ȮȮȮȮȮȮȮINTRODUCTION TO FOOD PROCESSING                        1&1-.-4' 
 ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
63.-318  FUNCTIONAL FOODS 3&0-1-2' 
63/-3/0  UTILIZATION OF BY-PRODUCT FORM FISH INDUSTRY 1&0-1-2' 
 

0, ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ȮĶľńĽĺŇĝŅȮȮ  ĝŊŗŀĺŇĝŅȮȮ ľĬƞĺĵĔŇĨ 
   859-511  FOOD, NUTRITION AND HEALTH 2(2-0-4) 
  859-696   SEMINAR I   1(0-2-1) 
859-697 SEMINAR II     1(0-2-1) 
859-698 SEMINAR III     1(0-2-1) 
637-936Ȯ THESIS   36(0-108-0) 
637-948 THESIS   48(0-144-0) 
637-972 THESIS   72(0-216-0) 

 

1, įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ3ȮĮƖ 
ĭĪėĺŅĴĺŇěńĵĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ 
Seah, R., Siripongvutikorn, S*., Usawakesmanee, W. xxx. Stability of antioxidant  
 and antibacterial properties in heated turmeric-chili paste and its ingredients. 
 International Food Research Journal, x, xxx-xxx. (Accepted). 
Wongwiwat, P., Wattanachant, S *and Siripongvutikorn,S. 2010.   Effect of phosphate 
 treatments on microbiological, physicochemical changes of spent hen muscle 
 marinated with Tom Yum paste during chilled storage. Journal of the Science of 
 Food and Agriculture, 90 (8), 1293-1299. 



104 

Z:\ĽŋĕĳŇĠĠŅ\Ĵėŀ,0ȮĮ,ŏŀĔĽŅĕŅŀŅľĶĽŋĕĳŅıŐĸŃőĳĝĬŅĔŅĶ 

 

Seah, R., Siripongvutikorn, S*., Usawakesmanee, W. 2010. Antioxidant and antibacterial 
properties in Keang-hleung and its ingredients. Asian Journal Food Agro-Industry,  

 3(02), 213-220. 
lfesan, B.O.T., Siripongvutikorn, S., Thummaratwasik, P. and Kanthachote, D. 2010.  
 Stability of antibacterial property of Thai Green curry during chilled storage.  

Journal of Food Processing and Preservation. 34: 308-321. 
Ayasuk, S., Siripongvutikorn, S*., Thummaratwasik, P. and Usawakesmanee. W. 2009. Effect 

of heat treatment on antioxidant properties of Tom-Kla paste and herbs/spices 
used in Tom-Kla paste. Kasetsart Journal (Natural Science). 43: 305-312. 

Pakawatchai, C., Siripongvutikorn, S*., Usawakesmanee, W. 2009. Effect of herb and spice 
pastes on the quality changes in minced salmon flesh waste during chilled 
storage. Asian Journal Food Agro-Industry., 2(04), 481-492 

Ifesan,  B.O., Siripongvutikorn, S.,  Hutadilok-Towatana, N    Voravuthikunchai, S.P.2009. 
 Evaluation of the Ability of Eleutherine americana Crude Extract as Natural Food 
 Additive in Cooked Pork. Journal of Food Science. 74:353-357. 
Siripongvutikorn, S., Thongraung, C., Usawakesmanee, W., Bourtoom, T. and 

Thammarutwasik,  P. Development of instant garcinia (Garcinia atroviridis) 
Tom-Yum mix as a high  acid seasoning. 2009. Journal of Food Processing 
and Preservation. 33:74-86. 

Ifesan, B.O., Siripongvutikorn, S., Voravuthikunchai, S.P.2008. Application of Eleutherine 
Americana Crude Extract in Homemade Salad Dressing. Journal of Food 
Protection. 72:650-655(6). 

Siripongvutikorn, S., Ayusook, S., Pengseng, N. and Usawakesmanee, W. 2008. 
Development of green curry paste marinade for white shrimp (Litopenaeus 
vannamai). Songklanakarin  J. Sci. Technol. 30 (Suppl.1): 35-40.  

 Buaniew, C., Usawakesmanee, W., Siripongvutikorn, S. and Thongraung, C.2008. Effect of pH 
and ATP on hemoglobin accelerates lipid oxidation in unwashed and washed 
seabass (Lates calcarifer) muscle. Songklanakarin J. Sci. Technol. 30 (Suppl.1): 19-23. 

Chuayanukool, K., Wattanachant, S and Siripongvutikorn, S. 2007. Chemical and physical  
 properties of raw and cooked spent hen, broiler and Thai indigenous chicken 

muscle in mixed herbs acidified soup (Tom-Yum). J. Food Tech. 5: 180-186. 
Siripongvutikorn, S., Thammarutwasik, P. and Huang, Y, W. 2005. Antibacterial and antioxidant 

effect of Thai seasoning, Tom-Yum. LTW. 38:347-352. 
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Siripongvutikorn, S., Thammaratwasik, P. and Huang, Y-W. 2004. Natural preservative 
properties of  Tom-Yum mix and its application in marinated fish 10th  World 
Congress on Clinical  Nutrition (Oral session). Phuket Province. Thailand. 

Siripongvutikorn, S., Thammarutwasik, P. and Huang, Y, W. 2003. Natural preservative 
property of Tom-Yum mix. In 2003 IFT Annual Meeting Technical Program, 
Chicago, U.S.A., 2003. 

Siripongvutikorn, S., Thammarutwasik, P. and Huang, Y, W. 2002. Antibacterial effects and 
antioxidant content of Tom-Yum. In 2002  IFT Annual Meeting Technical 
Program, California, U.S.A., 2002  
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 (5) ĝŊŗŀ-ĽĔŋĸ ĬŅĚĽŅĺěŋĤŅȮȮŐĞƞĺƞŀĚ 
 ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ - 
 
 

ĺŋĥŇĔŅĶĻŉĔļŅ ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ0326 
ĺĪ,Ĵ,Ȯ&ŏĳĽńĝĺŇĪĵŅ'*ȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ033. 
ĮĶ,ħ,Ȯ&ŏĳĽńĝĻŅĽĨĶƢ'*ȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ0332 

 
1. ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 

  ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ  
ȮĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
859-512    NUTRACEUTICAL AND FUNCTIONAL FOOD IN ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0&0-.-2' 

                  METABOLIC PATHWAY   
859-513    TECHNOLOGY AND COMMERCIALIZATION OF                      3(3-0-6' 

                  NUTRACEUTICAL AND FUNCTIONAL FOOD   
 

2. ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ  
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
859-511 FOOD, NUTRITION AND HEALTH 2(2-0-4) 
637-31/ 
 
859-542 

NUTRACEUTICAL AND FUNCTIONAL FOOD FROM 
PLANTS AND MEDICINAL PLANTS  
 

CHEMICAL ANALYSIS OF BIOACTIVE AGENTSȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

3(3-0-6) 
 
3(0-1-2) 

859-696 SEMINAR I 1(0-2-1) 
859-697 SEMINAR II 1(0-2-1) 
859-698 SEMINAR III 1(0-2-1) 
637-936Ȯ THESIS 36(0-108-0) 
637-948 THESIS 48(0-144-0) 
637-972 THESIS 72(0-216-0) 

 3. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖ 
 ĭĪėĺŅĴĺŇěńĵĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ 
Sae-wong, C., Ridtitid, W.,  Reanmongkol, W., Wongnawa, M. Antinociceptive activity of the 
 methanolic extract of Kaempferia galanga and its possible mechanisms in 
 experimental animals. Thai journal Pharmacology, 30(2), 26-35, 2008. 
Ridtitid, W., Sae-wong, C., Reanmongkol, W., Wongnawa, M. Antinociceptive activity of the 
 methanolic extract of Kaempferia galanga Linn. in an experimental animals. Journal 
 of Ethnopharmacology, 118, 225-230, 2008. 
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Ridtitid, W., Sae-wong, C., Reanmongkol, W. and Wongnawa, M. Anti-inflammatory activity 
 of the methanol extract of Kaempferia galanga Linn. in experimental animals.  
 Planta Medica, 75 (9):  935-936, 2009. 
Sae-wong, C, Tewtrakul, S., Tansakul, P. Anti-inflammatory mechanism of Kaempferia 
 parviflora in murine macrophage cells (RAW264.7) and in experimental animals. 
 Journal of Ethnopharmacology, 124, 576-580, 2009. 
Sae-wong, C., Mastuda, H., Tewtrakul, S., Tansakul, P., Nakamura, S., Nomura, Y. and 
 Yoshikawa, M. 2011. Suppressive effects of methoxyflavonoids isolated from 
 Kaempferia parviflora on inducible nitric oxide synthase (iNOS) expressions in RAW 
 264.7 cells. Journal of Ethnopharmacology, 136, 488-495. 

ĭĪėĺŅĴĺŇěńĵŏĽĬŀŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃĴňĔŅĶıŇĴıƢĶĺĴŏĸƞĴ 

Sae-wong, C., Ridtitid, W., Reanmongkol, W. and  Wongnawa, M. Antinociceptive activity of 
 the methanolic extract of Kaempferia galanga Linn. in experimental animals. 7th 
 National Grad-research Conference, Prince of Songkla University, Surat Thani 
 campus, Thailand, 4-5 April 2007. 
Sae-wong, C., Tewtrakul, S., Matsuda, H., and Yoshikawa, M. Inhibition on Nitric Oxide 
 Release and iNOS mRNA Expression of Methoxy- flavonoids Isolated from 
 Kaempferia parviflora rhizomes. The 23rd Federation of Asian Pharmaceutical 
 Associations Congress. 2010 FAPA Congress in Taipei, Taiwan, 5-8 November 2010 
Sae-wong, C., Tewtrakul, S., Matsuda, H., and Yoshikawa, M. Anti-inflammatory Activities 
 and Phytochemical Study of Kaempferia parviflora Wall Ex. Baker. The 9th NRCT-
 JSPS Joint Seminar, Chulalongkorn University, Bangkok Thailand, 8-9 December 
 2010. 
Sae-wong, C., Tewtrakul, S., Matsuda, H., and Yoshikawa, M. Inhibition of iNOS Protein 
 Expression by Methoxyflavonoids Isolated from Kaempferia parviflora Rhizomes. 
 RGJ-Ph.D. Congress XII. Chonburi, Thailand, 1-3 April 2011. 
Sae-wong, C., Tansakul, P. and Tewtrakul, S. Inhibitory effect of Kaempferia parviflora on 
 NFʢB, Rel A, iNOS, COX-2 and TNF-a mRNA expression. The 57th IPSF world c
 ongress, Hat-Yai, Thailand, 3-13 August 2011. 
Sae-wong, C., Tewtrakul, S. and Tansakul, P. Inhibitory effect of Kaempferia parviflora on 
 NFʢB, Rel A, iNOS, COX-2 and TNF-a mRNA expression. International PSE 
 symposium : Phytochemicals in Nutrition and Health. Giovinazzo (BARI) Italy, 27-30 
 September 2011. 
 

------------------------------------------------------------------------------------------------------- 
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ĳŅėįĬĺĔ Ĝ 
ĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ  
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