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Figura 4. 9DORUHV�GH� ��UD]mR�HQWUH�*¶¶�H�*¶��HP�IXQomR�GD�IUHTXrQFLD�DQJXODU
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resumo
2�PRUDQJR��Fragaria x ananassa�'XFK��VH�GHVWDFD�SRU�VHU�XP�IUXWR�FRP�DOWR�YDORU�QXWULFLRQDO�H�SRU�
VHU�VDERURVR�H�DWUDHQWH��SRUpP�DV�SHUGDV�HP�TXDOLGDGH�SyV�FROKHLWD�VmR�DOWDV��1DQRSDUWtFXODV�GH�SUDWD�
�13$J��WHP�VLGR�LQFRUSRUDGDV�HP�PDWUL]HV�SROLPpULFDV�SDUD�R�GHVHQYROYLPHQWR�GH�HPEDODJHQV�H��HP�
UD]mR�GD� VXD�DWLYLGDGH�DQWLPLFURELDQD��SRGHP�FRQWULEXL�SDUD�D�PDQXWHQomR�GD�TXDOLGDGH�GH� IUXWDV�H�
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KRUWDOLoDV��2EMHWLYD�VH�QHVWH�WUDEDOKR�DYDOLDU�D�TXDOLGDGH�SyV�FROKHLWD�H�PLFURELROyJLFD�GH�PRUDQJR�HP�
EDODGR�SRU�¿OPHV�FRQWHQGR�QDQRSDUWtFXODV�GH�SUDWD�H�¿OPHV�FRQYHQFLRQDLV��0RUDQJRV�IRUDP�HPEDODGRV�
SRU�HPEDODJHQV�GH�SROLHWLOHQR�GH�EDL[D�GHQVLGDGH��3(%'��H�SRU�HPEDODJHQV�GH�3(%'�FRQWHQGR�13$J�
�3(%'�13$J���2�SURGXWR�¿QDO�IRL�DUPD]HQDGR�HP�FkPDUD�IULD�D�������&���������85��QR�SHUtRGR�GH�
QRYH�GLDV��2V�PRUDQJRV�IRUDP�DQDOLVDGRV�D�FDGD�WUrV�GLDV�TXDQWR�DR�S+��WHRU�GH�iFLGR�DVFyUELFR��5DWLR�
�VyOLGR�VRO~YHLV�DFLGH]�WLWXOiYHO��H�FRQWDJHP�WRWDO�GH�ERORUHV�H�OHYHGXUDV��'HQWUR�GDV�FRQGLo}HV�DQDOL�
VDGDV��RV�UHVXOWDGRV�GHPRQVWUDP�TXH�QmR�KRXYH�GLIHUHQoD�UHSUHVHQWDWLYD�QDV�DQiOLVHV�ItVLFR�TXtPLFDV�
HQWUH�RV�WUDWDPHQWRV�HVWXGDGRV��2V�¿OPHV�FRP�13$J�LQLELX�SDUFLDOPHQWH�R�FUHVFLPHQWR�GH�ERORUHV�H�
OHYHGXUDV��2�SURMHWR�DLQGD�HVWi�VHQGR�H[HFXWDGR�H�QRYRV�HQVDLRV�VHUmR�UHDOL]DGRV�
Palavras-chave�� Fragaria x ananassa� 'XFK�� (PEDODJHQV�� 0LFURELRORJLD�� 3ROLHWLOHQR� GH� EDL[D�
densidade. 

PHYSicocHemicAl And microbioloGicAl quAlitY oF StrAwberrY PAcK-
AGed bY ldPe witH Silver nAnoPArticle.
Abstract
6WUDZEHUU\��Fragaria x ananassa�'XFK��VWDQGV�RXW�IRU�EHLQJ�D�IUXLW�ZLWK�KLJK�QXWULWLRQDO�YDOXH�DQG�IRU�
EHLQJ�WDVW\�DQG�DWWUDFWLYH��EXW�ORVVHV�LQ�SRVWKDUYHVW�TXDOLW\�DUH�KLJK��6LOYHU�QDQRSDUWLFOHV��$J13��KDV�
EHHQ�LQFRUSRUDWHG�LQ�SRO\PHU�PDWULFHV�IRU�WKH�GHYHORSPHQW�RI�SDFNDJLQJ�DQG��EHFDXVH�RI�WKHLU�DQWLPL�
FURELDO�DFWLYLW\��PD\�FRQWULEXWH�WR�PDLQWDLQLQJ�WKH�TXDOLW\�RI�IUXLWV�DQG�YHJHWDEOHV��2EMHFWLYH�RI�WKLV�SD�
SHU�LV�WR�HYDOXDWH�WKH�SRVWKDUYHVW�DQG�PLFURELRORJLFDO�TXDOLW\�RI�VWUDZEHUU\�SDFNHG�IRU�¿OPV�FRQWDLQLQJ�
VLOYHU�QDQRSDUWLFOHV�DQG�FRQYHQWLRQDO�¿OPV��6WUDZEHUULHV�ZHUH�SDFNDJLQJ�IRU�ORZ�GHQVLW\�SRO\HWK\OHQH�
�3(%'��DQG�/'3(�SDFNDJLQJ�FRQWDLQLQJ�$J13��3(%'�13$J���7KH�¿QDO�SURGXFW�ZDV�VWRUHG�DW������
����&����������5+��WKH�SHULRG�RI�QLQH�GD\V��7KH�VWUDZEHUULHV�ZHUH�DQDO\]HG�HYHU\�WKUHH�GD\V�IRU�S+��
DVFRUELF�DFLG�OHYHO��UDWLR��VROLG�VROXEOH���WLWUDWDEOH�DFLG��DQG�WRWDO�FRXQW�RI�\HDVWV�DQG�PROGV��:LWKLQ�WKH�
FRQGLWLRQV�DQDO\]HG��WKH�UHVXOWV�VKRZHG�WKDW�WKHUH�ZDV�QR�GLIIHUHQFH�LQ�UHSUHVHQWDWLYH�SK\VLFRFKHPLFDO�
DQDO\]HV�DPRQJ�WUHDWPHQWV��3(%'�13$J�SDUWLDOO\�LQKLELWHG�WKH�JURZWK�RI�\HDVWV�DQG�PROGV��7KH�SURMHFW�
LV�VWLOO�UXQQLQJ�DQG�QHZ�WHVWV�DUH�SHUIRUPHG�
Keywords: Fragaria x ananassa�'XFK��SDFNDJLQJ��PLFURELRORJ\��ORZ�GHQVLW\�SRO\HWK\OHQH�

1 1 introduÇÃo

2V�PRUDQJRV��Fragaria x ananassa�'XFK���VmR�IUXWRV�GH�JUDQGH�LQWHUHVVH�SRU�VHX�YDORU�QXWUL�
FLRQDO��VHU�XPD�ERD�IRQWH�GH�YLWDPLQD�&��DQWRFLDQLQDV�H�ÀDYRQRLGHV��VXD�FRORUDomR�DWUDWLYD�YHUPHOKR�
EULOKDQWH�H�SHOR�RGRU�FDUDFWHUtVWLFR��2'5,2=2/$�6(55$12�et al���������025$(6�et al.���������
3RUpP��RV�PRUDQJRV�WHP�YLGD�~WLO�PXLWR�FXUWD�H�VmR�VHQVtYHLV�D�GDQRV�PHFkQLFRV��D�SHUGD�GH�iJXD�H�
D� GHWHULRUDomR�¿VLROyJLFD� �0812=�'(/*$'2�� ������%5$*$�� �������2�PHUFDGR� FRQVXPLGRU� GH�
PRUDQJRV�IUHVFRV�p�H[LJHQWH�TXDQWR�D�TXDOLGDGH�GRV�DWULEXWRV�VHQVRULDLV��FRORUDomR�H�VDERU��EHP�FRPR�
D�DXVrQFLD�GH�GHIHLWRV��%5$*$��������,QFRUSRUDU�QDQRSDUWtFXODV�GH�SUDWD�HP�PDWUL]�SROLPpULFD�SDUD�
GHVHQYROYHU�HPEDODJHQV�GH�DOLPHQWRV��SRGH�LQLELU�R�FUHVFLPHQWR�PLFURELDQR�H�DVVLP�SURORQJDU�D�YLGD�
~WLO�GRV�SURGXWRV��8WLOL]DU�HVWH�WLSR�GH�HPEDODJHP�SRGH�SHUPLWLU�XPD�YLGD�GH�SUDWHOHLUD�PDLV�ORQJD�SDUD�
RV�PRUDQJRV��DJUHJDQGR�YDORU�HP�WRGD�D�FDGHLD�SURGXWLYD�GR�PRUDQJR�9iULDV�WHFQRORJLDV�WrP�VLGR�DSOL�
FDGDV�QD�LQG~VWULD�DOLPHQWDU��$�QDQRWHFQRORJLD�YHP�EHQH¿FLDQGR�YiULRV�VHWRUHV�GD�LQG~VWULD�DOLPHQWtFLD�
H�XPD�GHODV�p�D�SURGXomR�GH�HPEDODJHQV��&86+(1�HW�DO����������,QFRUSRUDU�QDQRSDUWtFXODV�PHWiOLFDV�
HP�¿OPHV�SROLPpULFRV�p�XPD�HVWUDWpJLD�SDUD�R�GHVHQYROYLPHQWR�GH�HPEDODJHQV�PDLV�DGHTXDGDV�SDUD�
FRQVHUYDomR�GH�IUXWDV��SURORQJDQGR�VXD�YLGD�SyV�FROKHLWD��$V�QDQRSDUWtFXODV�GH�SUDWD�WrP�VLGR�LQFRU�
SRUDGDV�HP�HPEDODJHQV�GH�DOLPHQWRV�SDUD�H[HUFHUHP�VXD�DWLYLGDGH�DQWLPLFURELDQD��&86+(1�et al.��
�������$�OLWHUDWXUD�LQGLFD�TXH�DV�QDQRSDUWtFXODV�GH�SUDWD�WDPEpP�SRGHP�WHU�DomR�DQWLI~QJLFD��358&(.�
et al.���������2EMHWLYD�VH�QHVWH�WUDEDOKR�DYDOLDU�D�TXDOLGDGH�SyV�FROKHLWD�H�PLFURELROyJLFD�GH�PRUDQJR�
HPEDODGR�SRU�¿OPHV�FRQWHQGR�QDQRSDUWtFXODV�GH�SUDWD�H�¿OPHV�FRQYHQFLRQDLV�

2 mAteriAiS e métodoS

0RUDQJRV�� FXOWLYDU� µ$OELRQ¶� IRUDP�FROKLGRV� HP�(VWLYD�±�0LQDV�*HUDLV��2V�PRUDQJRV� IRUDP�
VDQLWL]DGRV�FRP�6XPDYHJ�����SSP�H�HPEDODGRV�FRP�¿OPHV�GH�3ROLHWLOHQR�GH�%DL[D�'HQVLGDGH��3(%'��
H�¿OPHV�GH�3(%'�FRQWHQGR�QDQRSDUWtFXODV�GH�SUDWD��3(�13$J���2V�PRUDQJRV�IRUDP�DUPD]HQDGRV�HP�
FkPDUD�IULD�D�����&��VLPXODQGR�WHPSHUDWXUD�DPELHQWH��SRU�QRYH�GLDV��$QiOLVHV�ItVLFR�TXtPLFDV�UHDOL]D�
GDV�IRUDP��3HUGD�GH�PDVVD�IUHVFD��GHWHUPLQDGD�HP�EDODQoD�GLJLWDO�GH�SUHFLVmR��������J���PRGHOR�0DUWH�
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$6������&��Ratio��REWLGR�SRU�PHLR�GD�UHODomR�HQWUH�R�WHRU�GH�VyOLGRV�VRO~YHLV��66��H�D�DFLGH]�WLWXOiYHO�
�$7��H�7HRU�GH�iFLGR�$VFyUELFR�GHWHUPLQDGR�D�SDUWLU�GD�WLOXODomR�FRP�UHDWLYR�GH�7LOOPDQV������GLFORUR�
IHQROLQGRIHQRO�GH�VyGLR�D���������FRP�UHVXOWDGRV�H[SUHVVRV�HP�PJ�����P/���GH�H[WUDWR�GDV�DPRVWUDV�
KRPRJHQHL]DGDV��5$1*$1$���������$QiOLVH�PLFURELROyJLFD�IRL�UHDOL]DGD�QRV�PRUDQJRV��GHWHUPLQDQ�
GR�D�FRQWDJHP�WRWDO�GH�ERORUHV�H� OHYHGXUDV��XWLOL]DQGR�PHLR�GH�FXOWXUD�3RWDWR�'H[WURVH�$JDU��3'$��
LQFXEDQGR�D����&�SRU���GLDV�

3 reSultAdoS e diScuSSÃo

2V�PRUDQJRV�HPEDODGRV�FRP�¿OPHV�FRQWHQGR�QDQRSDUWtFXODV�GH�SUDWD�WLYHUDP�R�PHVPR�FRP�
SRUWDPHQWR�TXDQWR�DR�S+�DR�ORQJR�GRV�GLDV�GH�DUPD]HQDPHQWR��SRUpP�RV�IUXWRV�GR�WUDWDPHQWR�3(�13$J�
HVWDYDP�PDLV�iFLGR�TXH�RV�HPEDODGRV�FRP�3(%'��)LJXUD���D���2V�YDORUHV�HQFRQWUDGRV�SDUD�S+�HVWmR�
SUy[LPR�DR�HQFRQWUDGR�SRU�1LHOVHQ�H�/HXIYpQ���������S+ ������2EVHUYRX�VH�GHFUpVFLPR�GR�5DWLR�DWp�
R�VH[WR�GLD�FRP�DXPHQWR�QR�~OWLPR�GLD�GH�DQiOLVH�SDUD�RV�GRLV�WUDWDPHQWRV��)LJXUD���E���2EVHUYD�VH�QR�
GpFLPR�GLD�TXH�3(�13$J�REWHYH�YDORUHV�PHQRUHV�SDUD�5DWLR�R�TXH�SRGH�LQGLFDU�PHQRU�VHQHVFrQFLD�GR�
IUXWR�FRPSDUDGR�FRP�R�FRQWUROH�3(%'��$�UHODomR�66�$7�HVWi�UHODFLRQDGD�FRP�R�VDERU�GRV�IUXWRV��IDWRU�
DSUHFLiYHO�SHOR�PHUFDGR�FRQVXPLGRU��$�)LJXUD���F�PRVWUD�TXH�PRUDQJRV�HPEDODGRV�FRP�3(�13$J�RE�
WLYHUDP�PHQRUHV�YDORUHV�SDUD�iFLGR�DVFyUELFR�FRPSDUDGR�FRP�3(%'�
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Figura 1. $QiOLVHV�ItVLFR�TXtPLFDV���D��S+���E��Ratio��66�$7��H��F��7HRU��GH�ÈFLGR�$VFyUELFR�

$�FRQWDJHP� WRWDO� GH�ERORUHV� H� OHYHGXUDV� HVWi� H[SUHVVD�QD�)LJXUD����1RWD�VH�TXH�� H[FHWR�QR�
VHJXQGR�GLD�GH�DQiOLVH��RV�PRUDQJRV�HPEDODGRV�SRU�3(%'�13$J�PRVWUDUDP�PHQRU�FRQWDJHP�PLFUR�
ELROyJLFD��FRP�H[FHomR�GR�VHJXQGR�GLD�GH�DQiOLVH��$V�QDQRSDUWtFXODV�GH�SUDWD�SRGHP�LQLELU�R�FUHVFL�
PHQWR�GH�ERORUHV�H�OHYHGXUDV��.,0�et al.��������DVSHFWR�GH�LQWHUHVVH�QD�FRQVHUYDomR�SyV�FROKHLWD�GH�
morangos.

-1 0 1 2 3 4 5 6 7 8 9 10
0

1

2

3

4

5

6

7

8

lo
g 

U
FC

 m
L-1

Dias

 PEBD
 PE .NPAg

Figura 2. &RQWDJHP�GH�ERORUHV�H�OHYHGXUDV�GH�PRUDQJRV�

4 concluSÃo

&RQFOXL�VH�TXH�RV�¿OPHV�FRQWHQGR�QDQRSDUWtFXODV�GH�SUDWD�QmR�LQÀXHQFLDUDP�QD�TXDOLGDGH�SyV�
FROKHLWD�GH�PRUDQJRV�H�DSUHVHQWRX�SHTXHQD�LQLELomR�QR�FUHVFLPHQWR�GH�ERORUHV�H�OHYHGXUDV�QDV�FRQGL�

(b)(a)
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o}HV�DQDOLVDGDV��2XWURV�HQVDLRV�VHUmR�IHLWRV�SDUD�DYDOLDU�D�DWLYLGDGH�DQWLPLFURELDQD�GHVWHV�¿OPHV�SDUD�
outros grupos de microrganismos. 
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2V�DXWRUHV�DJUDGHFHP�DR�&13T��)LQHS��&DSHV��)$3(63�H�3URMHWR�03��5HGH�$JURQDQR�±�(P�
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����S���������������

.,0�.-��681*�:6��0221�6.��&+2,�-6��.,0�-*��/((�'*��$QWLIXQJDO�HIIHFW�RI�VLOYHU�QDQRSDUWLFOHV�
RQ�GHUPDWRSK\WHV��-�0LFURELRO�%LRWHFKQRO���Y������S������������������

025$(6��,��9��0���&(1&,��6��$���%(1('(77,��%��&���0$0('(��$��0��*��1���62$5(6��$��*���
%$5%26$��+��7��*��&DUDFWHUtVWLFDV�ItVLFDV�H�TXtPLFDV�GH�PRUDQJR�SURFHVVDGR�PLQLPDPHQWH�H�FRQVHU�
YDGR�VRE�UHIULJHUDomR�H�DWPRVIHUD�FRQWURODGD��&LrQF��7HFQRO��$OLPHQW���&DPSLQDV��Y������Q����S�����������
�����

0812=�'(/*$'2��-��(IIHFWV�RI�IUHH]LQJ��VWRUDJH�DQG�GLVWULEXWLRQ�RQ�TXDOLW\�DQG�QXWULWLYH

DWWULEXWHV�RI�IRRGV��LQ�SDUWLFXODU�IUXLW�DQG�YHJHWDEOHV��/RQGRQ��$SSOLHG�6FLHQFH�3XEOLVKHUV�������

6HJXLU�D�1%5������$%17�DJRVWR�GH������

1,(/6(1��7���/(8)9e1��$��7KH�HIIHFW�RI�PRGL¿HG�DWPRVSKHUH�SDFNDJLQJ�RQ�WKH�TXDOLW\�RI�+RQHR\H�
DQG�.RURQD�VWUDZEHUULHV��)RRG�&KHPLVWU\��Y�������S������±�����������

2'5,2=2/$�6(55$12��,���62/,9$�)25781<��5���0$57Ë1�%(//262��2��&KDQJHV�LQ�ELRDFWLYH�
FRPSRVLWLRQ�RI�IUHVK�FXW�VWUDZEHUULHV�VWRUHG�XQGHU�VXSHU�DWPRVSKHULF�R[\JHQ��ORZ�R[\JHQ�RU�SDVVLYH�
DWPRVSKHUHV�-RXUQDO�RI�)RRG�&RPSRVLWLRQ�DQG�$QDO\VLV��Y������S����±���������

358&(.��5���78&(.�� -���.,/,$129$��0��� 3$1$&(.��$���.9,7(.��/�� ),/,3�� -���.2/$5��0��
720$1.29$��.��=%25,/��5��7KH�WDUJHWHG�DQWLEDFWHULDO�DQG�DQWLIXQJDO�SURSHUWLHV�RI�PDJQHWLF�QDQR�
FRPSRVLWH�RI�LURQ�R[LGH�DQG�VLOYHU�QDQRSDUWLFOHV��%LRPDWHULDOV��Y������S������������������
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