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Development of functional foods that used local product resources

� � ��Development of the functional foods which used local product fruit berries
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Development of functional foods using local product resources

� �Development of the functional foods using local mushrooms and wild plants
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¹º�T,»L,_J�G_��*»L,u¼Z�R

Z��DoOEq�LF��,TM½@�p¾¿Q�

oÀÁc®V�YEmQnBCDoOEn_¨MÂ

Z�¸¹MS*��S�*ZIÃMÄÅº±ÆÇÈÉ

ÊMËcZÌÍÎÏV��YEmQnBCDoOEq

�p_��*»L,ÐÑ,GZIÒÓÔÕVÖ×YE

�Øn�k_ÙÚAI�ÛZÜ«oÝÞßMÖ×Zà

á�DoOEq�T,»L,IâãäåZ��A�E

Q�D_æç/0Q�oèléêAëì�DoOEq

�\�_mÍO«pæç/0M�ØM±ZI��íu

îïn�C\Z�DoOuO[M[ðl_ñ�åòó

A[ô�õö78÷V±øZ��íu78ZùVúD

oOEq

¨mA�78AI_���A[ûü�DoOE�

T,»L,Mýþ
��Z�YE®Z��V�oo_

¨M�ØV�C\ZYEq

��������	
�������
�

��UM±ZIÀ�*�Q�o��0M	
Zu«

oOE[Mn�Eq�¥�J��+\CCDE�

�G�*_��+\CCDE�*��*nmDZ

�pEq�á_��Q�oM��V��oOuO[M

M_��×�M�íºæç/0Q�oéêZ��«o

OE[MQ�oS�LG�º���U�u¼n��A_

mÍO«p��UMéêI ��Z }q1000

��UMÀÃ®ZI!"ÃÉÊV#Y®Q$%

VN&oÃÉÊV#Y®n�EQ'¥CDEq()

M*+IÃZ\\]C^_ÔÕ,Z[��uI^A_

ÔÕ,��Mæç/0Q�oM78V-&D�éêV

.��/Eq¨mA_�78AI���9M��UV

®O_�¹GM012A fnatural killer cell ( NK )

¾Z 3Y��UM�ØV45YEq

�����	


������

�T,»L,MÀ¹�TGf¾I_ 6Z782007

�Dp�T,»L,V������ AÐÑ,G�E

OI9:�o;<Z�p[MV®Oo=>pq

ÐÑ,G	?I@A�_ BZoC¦�pq=>p4

0£I�D�E_FG�G_FLHG�A�Eq�I

Q�oÒÓÔÕ,Ö×ZÙÚAJ]DoOE��*»

L,ÐÑ,GV=>pq��*»L,ÐÑ,GIKL

MMØNA_ OPAéë�DoOE[Mx��50 %

JTU,��,�Q*ëì{VRú�o®OpqmD

CMÐÑ,GISATU(_
��VWM�íA

·Xø�_¨MYZV®Opq�p_3000 rpm 10

M[\VulY�íA_�	M01I ApH NaOH

±��pÐÑ,GV®Opq

�D�EZþOoI9:;<V=]�_éë�Do

OE^__�,��`,V�IZMab��pc?M

À¹�TGf¾V=>pq

����



���������� �!��"#�

9d�pI�,J,

^_ ¹e

SGf�

g,ÐL*

Jhi,TF��, �*�¸,T

�h*e,�L,F �*�¸,T

j�,i*�L,F �*�¸,T

K,klG�m��nGJG �*�¸,T

��nGJG �*�¸,T

L*o*F��, �*�¸,T

�K,�T,F��, �*�¸,T

À¹�TGf¾V=>Ep&MMab�?IpqMÜÍ

Z=]�pq9:�D�E�EOI�,��`, rZM1

a VL¥ sZ��tluv�unC ·�b50 ml 30 3

��pqmMb�?V_m�Am�p(_ Z10,000 rpm

o ·�Xø�_wxQu«pYZV78Z®Opq10

��UI���5678)*+,A9:;�Q�p��

U_��+_���+_9:��+V=>pq�¹

GMyQ�oz{YE|I_�¹GM}~�
V��A;

��__m�A�E«oÉ\O��V��(_mM;<Z

��U;<n�R�Q�o QuEÜÍL¥_��A20 %

��QuE�A�CZ���pqmMyV�¹GZ ��3

��W/��pq

����$%�&'�()*+'

herpes simplex78ZI���TjG¹�TG��x

{ �Q���*FTF* ¹�virus type 1; HSV-1 VR-3

influenzavirus A; IFV-A PR8 influenzaTGx { ��x

�V®Opq M01ZISFvirus A/PR/8 (H1,N1) HSV-1

LJi¸L TM�ÉÊ� ÉÊV_ MüöVero IFV-A

ZI���ÉÊ� ÉÊV®OpqMDCK

��,��������$%�&�-./01�

�T,»L,M¹�TG��ÄÅf¾I��,�ÎÏ�

Zo���pq

M01I�MÜÍZ�«pq  üö®��,HSV-1 24

�A ÉÊVüö�_�¡üöQu«p[MZ� �Vero

pk ¢ x ��,�~¶20 30 PFU plaque forming unit;

�£{M VL¥_�¤�¥¦�pq¥¦(_~§HSV-1

OP QuEÜÍZ ¨©ªZ_4, 1, 0.4, 0.1, 0.04 % 2 %

��T)TK,G V«L�p0.5 % 4000 (nakalai tesque)

Dulbecco s modified minimum essential medium¬

(DMEM; ) 5 %�S]� ZØNVL¥püdV�¡�_

�*�Ñ»,+A��üö�pqüö(_ÉÊVCO2

L*Á®¯?A±��p °T�L*A}±�_�L10 %

G+Te�H�G�AÕ´_²âA��,�³V³¥pq

ÐÑ,GMOPQ��,�³M1´Vµ�FZ�_µ�F

50 % 50 % inhibitory\C��,�³n ZÎÏYEOPx

{ V¶&pqconcentration; IC50

M01ZI  Müö®��,�A�¡üöQIFV-A 12

u«p ÉÊV®Opq· Z ¢ MMDCK 10 20 PFU

V�¤�¥¦(_~§OP QIFV-A 4, 1, 0.4, 0.1, 0.04 %

uEÜÍÐÑ,G�EOI9:;<MMab�?V B60

ZC¸�p ¹�ªZST�i*_ S�K,G«0.2 % 1 %

L üdZL¥_ÔÕÉÊZ�¡�pq ·¹¸DMEM 20

2Aº»�oS�K,GV}c��p(_ B M35 CO

�*�Ñ»,+A¼��üö�pq °T�L*A}10 %

±(_�LG+Te�H�G�AÕ´_²âA��,�³

V³¥pq Q½¾Má�Aµ�F\C ¿V¶HSV-1 IC50

&pq

¹�TGM��ÄÅn�&CDpØNZþOoI_ØN

QüdV�Àp|Zf¾Áµn�Á_¹�TG��VÂ�

¥E�+¾VÃ±YEp&Z_J+�,Eà¬VL¥p0

1VÄL�pqmM01M|ZI_üdZÐÑ,GVÅ±

OPA«L(_~§OP MJ+�,EVL¥_200 IU/ml

BZo�¤�C¸�of¾ÁµVVW�o\CÔÕÉÊ37

Z�¡�pq

��2��������$%�&34/05�

�T,»L,Z¹�TGMÔÕVÄÅYE®n�E\

Ã\I_�T,»L,ÐÑ,GQ¹�TG_Æ�ÉÊMÇ

)n½¦YEÈÉqAÊ·�¹�TG¥¦ËÌV�O_É

ÊZÔÕ�p¹�TG³V��YEá�A=>pq

AI  üö®��,�A�¡üöQu«pHSV-1 24

ÉÊV_ AI  üö®��,�Z�¡QVero IFV-A 12

u«p ÉÊV®OpqmMÉÊZ ÍÎÏTUMDCK 10

�p¹�TG?Q~§OP �pI QuEÜÍZ1 0.1 %

üdATU�p�T,»L,ÐÑ,Gº�T,»L,_

�,��`,Mb�?VL¥_Ê·�Ðv�unC¹¸A

¹�TGM¥¦V�«pq¥¦(_¹�TG?QÐÑ,G

M�Ñ?VVW_�CZÉÊV¼�üdAÒÓ�p(_

HSV-1 0.5 % IFV-A 1 %AI ��T)TK,GL_ AI

S�K,GL üdV�¡�_¨D©D��_¼DMEM

�� �*�Ñ»,+Aüö�pqüö(_°T5 % CO2

�L*}±_�LG+Te�H�G�Õ´V�«o_�

�,�³\C¥¦�p¹�TGM³V�±�pq

��6�������78�&�9:34;<=>

�T,»L,ÐÑ,GVÔÕÖ(ZÒÓÔÕV��_Ö

×�/E�¿nÒZ×Ø�DE\Ã\VÙ�*�`SZÚ

ù�o[C«o=>pqÙ�*�`SZIÛ/IOþ[M

QÂkW«o[CÍn_SpÜIÔ�uOÜÍZÝÞ�pq

Ûß¤_àÒ(ÐÑ,GVÔÕA[CO_¼¤�(M��

¤Z[Í�PàÒ�pqmM¼þMÒf*�TZ_á�\

C�,���*FÑ,ÐQ*üdAüö�p�âxV

ãL¥_ B Aä¤��QÍüö�pqüö(_1/1000 37

ÒVL*Á®¯?A ÍÏÎTU�_¨M å V!æ10 50 l

M�ç,�Z¶�p üdZL¥_G90 mm LB agar

����



��Gg,A��Zèèpq�é B Aüö�_�v�37

pUK�,M³\CÒ±AM�âxM��V���pq

��?�����@$& AB 1��CDE5�

C57BL/6 20 %êëìM �¹GZ��UM9:;<V

L¥pyV��í/MÈÉA{¥pqyV{¥oÇ�(_

F,�TîïqZðñVò��pq¨MðñV¹�óôª

ZV «L�p üd±_�G�ÑAõkþ}�_10 % RPMI

ðÉÊV�7�pqmMc?V Z�¡�Lympholite M

·_¹¸AXø(_ö÷øZ�/p�ùM2,000 rpm 10

e*¸V�7�pq½ÁúV[Í�Pûkü�p(_�

ùVÇ�üdAÒ«oýCDp VF��,T�G¸pellet

5 % RPMI 2.5 × 10 , 6 ×r�_¹�óôªZ «L Zo 7

10 , 1 × 10 cells / ml NK assay effector6 6 Zþ���_ M

Q�pqcells

M+,�G�ÉÊZI ÉÊV®OpqNK assay YAC-1

¹�óôªZV L¥p üdAüö�p10 % RPMI

ÉÊIF��,T�G¸r� üdA��ÒYAC-1 RPMI

Ó(_½üdA Z=��pqmÍ�o1 × 10 cells / ml6

=��p Q V��M  �target cells effector cells 96

�,�Z å ^þL¥oÐv(_ A ·100 l 2000 rpm 5

�Xø�_ �*�Ñ»,+A¤�üö�pq¨MYCO2

Z å VJ«o Mf¾50 l lactate dehydrogenase (LDH)

V�G�A�±�_ ÉÊZÜ«o���DpÉÊV±NK

R�pq

���

,�����������F

01V�ÍZ�p«o_�T,»L,M V�±�pqpH

	?AI A�k_�LF��,T��RnðO�pH 2~3

¼Á¾Pn	O
�n�&CDpqÉÊüöZ®OEüd

Z~§OP AL¥pêÑ_üdMeGF�,®A1 %

�3±��D_ÁZÜE¹�TGMrfcM�+¾IO

Q'¥CDpn_OPMNOQm¡AI Z��n��pH

A�EQs]Dpq

����������GH �

������IJK��LM�GH

1 %	?

2.69 7.08�D�E

2.69 7.11FLHG�

3.29 7.58FG�G

�T,»L,VTUYEQ_ÇþM0£A¨M´\C[

S*��S�*M�RZ��u�On�EmQn�¯�D

pq�p_±�YEQ³´\C�´Z´n�c�pq

N��OP QRS�TU

kl1m[no�O�!pl1noqr�O�

sbt@&uvw!cdef!@vx9

,����������V$%�&1�

50��,�ÄÅ�ZÜk_¹�TGM��V

ÄÅYEMZ��u�T,»L,ÐÑ,GMO%

PV Q ZþOo=>pqHSV-1 IFV-A

1~2 %�¼MQÂk_�D�EºFLHG�VüdZ

«LYEQ MÉÊ�AM��I���D_�vYHSV-1

E��,�³I ZÎÏ�pqFG�GI Z50 % HSV-1

I�l�ØV��u\«pn_ ZI��¡�Øn	IFV-A

\«pq��íZ Z�YEÀ¹�TG®MánIFV-A

³Í	Oq

�,��������V$%�&1�WXY

HSV-1 IFV-A

1.4 0.64�D�E

1.7 0.79FLHG�

> 4 0.23FG�G

2.3 1.3��*»L,

yz$x{	 |}~���$9���	 [��050 % %

mMÀ¹�TG®n�T,»L,MÁZÜ«o[pC

�DE[MA�E\Ã\V�C\ZYEp&Z_ ANaOH

±��pØNV®Oo½¾M01V�«pq

�2�Z[���������V$%�&1�WXY

HSV-1 IFV-A

1.6 0.6�D�E

1.6 2.7FLHG�

> 10 0.5FG�G

4.2 0.9��*»L,

����



À ®ZþOoI±��o[��u�cI�&HSV-1

CDu\«pq�á_FLHG�MÀ M�I±�IFV-A

ZÜ«otPMf¾qn�&CDpq�\�_mDI0

1�� !�A_��u�AIu\«pq"«o_�T,

»L,MÀ¹�TG®IÁZÜ«o[pC�Dp[MA

IuOmQn�C\Zu«pq

ØNZÜ«oIÉÊüö®MüdZ���p|Zf¾Á

µV#���E[Mn�Eq�T,»L,MÀ¹�TGf

¾nf¾ÁµZÜE[MAIuOmQV�C\ZYEp&_

üdZJ+�,EV«L�_�T,»L,��(�¤�p

Y BAC¸�of¾ÁµVVW�_À¹�TGf¾M37

�±Z$�pq

�6�1�\]I^_��`abc�Z[

������78�&�V HdefO 5�WXY

HSV-1

1.8�D�E

1.6FLHG�

5.7��*»L,

J+�,EVL¥o[�T,»L,MÀ¹�TGf¾ZI

�l�cn�&CDu\«pmQÜk_�T,»L,n�

�YE¶·¨M[MZÀ¹�TGf¾n�EmQn�C\

Qu«pq

,�,��������$%�&ghij5�

�T,»L,nÉÊ�AM¹�TG��MO^D\M%

&V��YEmQnpYM78\C�C\Qu«pn_¹

�TGMÉÊ'M¥¦VÄ¥E\Ã\V�C\ZYEp&_

¥¦ËÌ2Z�T,»L,VL¥o���ØV�±�pq

ËÌ¤�I�T,»L,VM¼(u¼ZL)YEmQV'

¥Ê·�Q�pq

�?�������� kl P ghij1�WXY

HSV-1 IFV-A

> 1 0.64�D�E

> 1 0.68FLHG�

> 1 > 1FG�G

> 1 0.06��*»L,

:;#9�������	 |����$9���	 [��050 % %

IÏulQ[ OPM�T,»L,º��*»HSV-1 1 %

L,ZÜ«o¥¦IÄ¥CDu\«pn_ IFG�IFV-A

GVVl�T,»L,_��*»L,ZÜ«o¥¦n��

�D_¨M ÄÅOPI pqA�«pq50 % 1 %

,�2�mnop����������V%qr�sqt

1�

�T,»L,MJ®�Mð¾cV�Ý�_9:;<Q�

o[À¹�TGf¾n�&CDE\Ã\V�*FTF* 

V®Oo45�pq_ZIÀ�*FTF* f¾n�Em

Qn�C\Q�DoOEMA_éëM�,��`,V�I

Z_Mab��p?Mf¾V=>pq

�*FTF* ¹�TGM��VÄ¥Ef¾I�T,»

L,QL*o*F��,M�Z�&CDpq�T,»L,

MÀ¹�TGf¾INl_¹�TGM��V *ÄÅY50

Ef¾n_ ÍTU�pb�?A�&CDpx�ä{q110.9

�á_¹�TGMÔÕ¾Vul�_ÉÊZÔÕA�ulY

E�Øx�+�Ø{I�T,»L,Q^__L*o*F�

�,Z�&CDpqmDCMMab�?AI_ÍTU�

p[MA *pYM¹�TGMÔÕ¾Vul�EmQ\92

C_Â_Q�oÔ®�pêÑ_,?ATU�DpQ�o[

-.º/0Z¦§YE\ukM¹�TGVrfcA�E[

MQ12A�Eq3Z_�T,»L,b�?I *M¹99.4

�TGVrfcA�pq

�u�vwxyz{S�V%qr�sqt$%�&1�

f*�T� ��ÄÅf¾x ÄÅV�YTUÍ4{ ÍTU?M¥¦��f¾x*{50%

110.9 47.1 99.4 0.7�T,»L,x�D�E{ 5 5

< 40 × > 99.5^_x¹e{

< 40 × 92.7 1.8^_xSGf�{ 5

< 40 × 98.6 0.1^_xg,ÐL*{ 5

< 40 × ND*Jhi,TF��,

< 40 × ND�h*e,�L,F

< 40 × NDj�,i*�L,F

< 40 × NDK,klG�m��nGJG

< 40 × ND��nGJG

46.3 4.4 97.3 1.4L*o*F��, 5 5

< 40 × ND�K,�T,F��,

ND; not detected

����



,�6��������9:34|;<}~��}���

��
�

��*»L,MÒÓÔÕ,Ö×�ØI��*»L,Z�

�DE6ÒÁZÜEÒ±AMÉx��ÄÅ�Ø_�LF�

�,TZÜExMÝÞ7'M±¦ÄÅ�Øu¼ZÜ«o[

pC�DEQ89�DoOEq¨mA_�T,»L,WX

(MÒAM�âxM��V=>pq

Û:;(_<_u¼�LF��,TV��/0MWXV

=>�pÙ�*�`SMÒVàX(_ ZSATU�p50%

ÐÑ,G ÔÕA[«pq¼¤�(MÒVàX�_200 ml

ÐÑ,G"£áMÒQ�?45�pqmDCMÒZ�±³

M�âxVL¥oä¤�üö(_Ò±Mx³V±R�p@

ØV�AZ�Q&pq

���78�&����9c�����-.WXY

Ù�*�`S ��*»L, �D�E

45 74�

125 99B

102C

�����[����� �����

�D�EVWX�p(MÒZxM��VÄÅYE�¿n�

EQOÍ�C\u@ØIýCDu\«pq�p_D¾U*

�K,TQ�o®Op��*»L,Z[�C\u�ØI�

&CDu\«pq

,�?����� AB 1�-�5�

�¹GZÇ���UVW/��_ f¾n�C57BL/6 NK

	YE\Ã\V45�pq@Øn�±�^_��u@ØI

ýCDu\«pn_¨M��\u
�VEEQ_

�{��U_��+_���+ZI��uFGf¾H

fc®I�&CDuOq

¼{9:��+M;<ZIFGf¾MHfc®n�&

CDEq

QOÍ@ØnýCDpqY�M
�\C_�¹GV®Op

M012A4�A�E�¼M$%f¾cM�ØVin vivo

È-WX�p��UAI�YEMIJKA�EQ'¥CD

pq

����

2������������������
�

L�_�LF��,TM�R_S*��S�*M�Rn

��lªuEÇ0£M�T,»L,V45�pqÇ£MÍ

M�D�E_FLHG�ZI Q MÉÊ�HSV-1 IFV-A

AM��VÄÅYEf¾nN��/pq=>pÐÑ,GM

2.09 mg/g 0.85S*��S�*RI�D�E _FLHG�

_FG�G A_��u�n�EZ[\\mg/g 0.35 mg/g

]C^_�D�EQFLHG�MÀ¹�TG�ØZ�nu

\«pqmMmQ\C_{À¹�TG®IS*��Si

�*ZÜE[MAIuO\_ {OZS*��S�*ÖQii

�pêÑZI_S*��S�*²MPRZËQ�uO
R

MS*��S�*n®�oOE�+¾n�R�Dpq¢

�M¶·I_ûü�pSTºUVZ��l[\�DEmQ

nBCDoOEqæç/0VEÍ¥A_�+V��ZC

þp&ZI�ØV�Y¶·V�C\ZYE��n�Eq�

p_��¶·n�C\Z�D_WX(Mª±OPn�C\

Z�DuOWk_��A*+V#X�oOEmQII��

/uOqL(_��¶·V�C\ZYE78nY�DEq

M¼(u¼V'¥E|ZI_¹�TGMÔÕZVqèE

¶·I[A®YD�\l_â]\C¥7�DE��Iu

Oq"«o_æç/0V^#YE�,¸TI\ukqèC

DEqL�M01ÈÉAI�*&PMOPÊ·�Mà¬A_

�T,»L,I MÔÕZV_·ZqèEmQn�IFV-A

/pqL(`ZðlMi	
��Z�YE�ØV4IYE

��n�Eq

�01Z®OpÐÑ,GIØa	VVOo]�oOE

p&Z�LF��,TRI�Ø0M�bÇ&PZu«oO

pqØaV>®YE���*Z�&CDEÀÁc�ØIc

��*ZI�&CDoOuOq�LF��,TIØaQ£

�Z�RZ��DoOEmQnBCDoOEqØ0VL)

YE|ZI_æç/0Q�oM�+Q/0Q�oMdMe

fn�k_L)�ZÜE*+¾M�IL(MgfA�¡Íq

�á_L6P�«p�T,»L,9:;<Mb�?M@

ØAI ÍTU?Z *MÐÑ,GQ½Áf¾n110.9 0.64

�&CDpq MMaA 9:;<\Cb��pm50 ml 1g

QV'¥EQ_

�{9:�p;<ZIÐÑ,GZ��EÀ¹�TGf¾n

�EmQ_

¼{MVL¥o[f¾IuluCuOmQ_

Ç{�?íãhZ��¶·nb�A�EmQn�C\Q

u«pq

9:YEmQAi1MC¦n�+QuEmQ_;<ZYE

mQA>®�Vð¾cA�EmQn12A�_/0^#Z

�T,»L,VJÍ�+¾nèn«pqL(_��M/0

�,J,Q390M^#V-&E��n�Eq

2���������-�=>

ðlM��UZ$%�	�Øn�&CD_À�*�Q�

o0®c�DoOE[M[�Eqij�M78AIF��

gV�RZWXYEklMÃ#�4n��MHM_·&

PZuEQOÍq�78AI=>p��UMÍM9:��

+ZM�FGf¾MHf�Øn�&CDpqmM��+

ImX�n^#�p0£A_·£f¾¶·M�RnðO

mQn�C\Qu«oOEqmMÜÍu3nu0£VVl

Q_f¾n�&CDE[MIu\«pmQ\C_L(ÃM

��V�ÝYæç/0V^#YEp&ZI_

����



�{��A[ pu0£V^#�_/oQ�o_�EOI

��M	
Q�opLZ¿MNO0£V^#YE��

¾n�Eq

¼{��UIûü�ZÜ«o[f¾¶·MRn�cYEM

A_ûü�M45[��A�Eq

�78AI��UM$%Z 3Y�ØVFGf¾M�A4

q�pq�\�_/0nrsM$%Z	O�ØV 3Ym
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Development of functional foods that used local product resources

� �Study of blueberry and mushrooms as designed foods for prevention of hypertension in Spontaneous Hypertensive Rats
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