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The cortex of jackfruit (Artocarpus heterophyllus) contains some flavonoids which have

activity as tyrosinase inhibitors. This compound can inhibit the oxidation of l-tyrosine and

levodopa in the mechanism of melanogenesis. The extract of jackfruit cortex formulated

into creams differentiated by the extract concentration of 1,5% and 2,0%. Physical stabil-

ity test was conducted with storing the creams at three different temperatures, 7 ± 2°, 27

± 2o, and 40±2oC respectively. Centrifugal tests and cycling test was also performed on

both cream. Tyrosinase inhibitory activity measurement was done by in vitro studies with

measuring dopachrome. The result showed that both of formulations which stored at 40±

2oC and centrifugated at 3800 rpm for 5 hours were not stable. The result of tyrosinase in-

hibiton activity measurement of creams containing extract of 1,5% and 2,0 % were 10,64%

and 11,34%, respectively. Tyrosinase inhibition activity of creams decreased after two

month stored. Tyrosinase inhibition activity of cream containing 1,5% extract decreased

into 6,93%, and cream containing 2,0% extract decreased into 7,74%. The decreasing of

tyrosinase inhibition activity is caused by the small amount of antioxidant is not enough to

prevent oxidation of active ingredient.

,FZXPSET � tyrosinase inhibition activity, extract of jackfruit cortex(Artocarpus hetero-

phyllus), cream, physical stability.
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Kulit batang nangka (Artocarpus heterophyllus) mengandung senyawa flavonoid yang

memiliki aktivitas sebagai penghambat tirosinase. Senyawa ini dapat menghambat reaksi

oksidasi l-tirosin dan levodopa dalam mekanisme pembentukan melanin. Ekstrak kulit

batang nangka diformulasi menjadi krimyang dibedakan kandungannya yaitu 1,5% dan

2,0%. Uji kestabilan fisik dilakukan dengan penyimpanan sediaan pada tiga suhu yang

berbeda yaitu suhu 7±2oC; 27±2oC; 40±2o C. Centrifugal test dan cycling test juga dilaku-

kan terhadap kedua krim yang dibuat. Pengukuran aktivitas penghambatan tirosinase

dilakukan dengan pengukuran dopakrom yang terbentuk secara in vitro. Hasil penelitian

menunjukkan kedua krim yang mengandung ekstrak kulit batang nangka menunjuk-

kan pemisahan fase pada penyimpanan di suhu 40±2oC serta tidak tahan sentrifugasi
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pada 3800 rpm selama 5 jam. Hasil pengukuran aktivitas penghambatan tirosinase dari

krim yang mengandung ekstrak kulit batang nangka 1,5% dan 2,0% berturut-turut yaitu

10,64 % dan 11,34 %. Aktivitas penghambatan tirosinase kedua krim menunjukkan penu-

runan setelah penyimpanan selama dua bulan. Krim dengan ekstrak kulit batang nangka

1,5%menurun aktivitasnya menjadi 6,93 %, sedangkan krim yang mengandung ekstrak

kulit batang nangka 2,0% menurun aktivitasnya menjadi 7,74%. Penurunan aktivitas

penghambatan tirosinase disebabkan kurangnya penggunaan antioksidan dalam krim

untuk mencegah senyawa aktif teroksidasi.

,BUB LVODJ � aktivitas penghambatan tirosinase, ekstrak kulit batangnangka (Artocarpus

heterophyllus), krim, stabilitas fisik.
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)JQFSQJHNFOUBTJ� BEBMBI� HBOHHVBO QJH�

NFO� XBKBI� LBSFOB QSPEVLTJ NFMBOJO TF�
DBSB CFSMFCJIBO BUBV� EJTUSJCVTJ NFMBOJO
ZBOH UJEBL NFSBUB� 1BEB LPOEJTJ� JOJ LVMJU
EBQBU UFSMJIBU MFCJI HFMBQ EBO UJNCVM OPEB
IJUBN QBEB CBHJBO�CBHJBO UFSUFOUV EBSJ
XBKBI� #FCFSBQB CBIBO QFNVUJI TFQFSUJ
NFSLVSJ EBO� IJESPLVJOPO UFMBI CBOZBL�
EJHVOBLBO TFCBHBJ�[BU BLUJG EBMBN QSPEVL
LPTNFUJL� 4FKBL UBIVO� ���� #10.
NFMBSBOH QFOHHVOBBO TFKVNMBI CBIBO
QFNVUJI EBMBN QSPEVL LPTNFUJLB UFS�
NBTVL� IJESPLVJOPO EBO NFSLVSJ� LBSFOB
CBIBO�CBIBO UFSTFCVU NFSVQBLBO� SBDVO
CBHJ NFMBOPTJU�

1BEB LVMJU UFSEBQBU� FO[JN� ZBOH CFSQFSBO
EBMBN QFNCFOUVLBO NFMBOJO� ZBJUV UJ�
SPTJOBTF� .FOVSVU $IBOH�%JOH EBO -JO
	����
 FO[JN JOJ NFOHLBUBMJTJT EVB SFBLTJ
VUBNB EBMBN CJPTJOUFTJT NFMBOJO� ZBJUV
IJESPLTJMBTJ -�UJSPTJO NFOKBEJ -�EPQB EBO
PLTJEBTJ -�EPQB NFOKBEJ� EPQBLVJOPO�
4FOZBXB EPQBLVJOPO NFNQVOZBJ LFSFBL�
UJGBO� ZBOH TBOHBU UJOHHJ TFIJOHHB EBQBU
NFOHBMBNJ QPMJNFSJTBTJ TFDBSB TQPOUBO
NFNCFOUVL� EPQBLSPN� ZBOH LFNVEJBO
NFOKBEJ NFMBOJO�� 4BMBI TBUV DBSB NFOH�
IBNCBU QFNCFOUVLBO NFMBOJO� BEBMBI
EFOHBONFOHIBNCBU BLUJWJUBT UJSPTJOBTF�
4BBU JOJ UFMBI EJLFNCBOHLBO TFOZBXB BLUJG

EBMBN UBOBNBO� ZBOH EBQBU NFOHIBNCBU
BLUJWJUBT UJSPTJOBTF ZBOH EJHVOBLBO EBMBN
TFEJBBO TLJO XIJUFOJOH TFQFSUJ FLTUSBL
MJDPSJDF NVMCFSJ UFI� IJKBV EBO MBJO�MBJO
	%KBKBEJTBTUSB� ����
� #JBTBOZB FLTUSBL
UBOBNBO UFSTFCVU EBMBN TFEJBBO TLJO
XIJUFOJOH EJHVOBLBO QBEB LPOTFOUSBTJ
����� 	(VQUB ����
� #FSEBTBSLBO QFOFMJ�
UJBO�ZBOH�EJMBLVLBO PMFI "SVOH ,VTVNB
*TLBOEBS :BTVUBLF 4IJNJ[V EBO,POEP
	����
 CFCFSBQB TVLV UBOBNBO *OEPOF�
TJB NFNJMJLJ QPUFOTJ TFCBHBJQFOHIBNCBU
UJSPTJOBTF� EJBOUBSBOZB TVLV .PSBDFBF
EFOHBO NBSHB "SUPDBSQVT� ZBJUV� "� IFU�
FSPQIZMMVT� � 	OBOHLB
� �"� BMUJMJT� � 	TVLVO

EBO� "�� DPNNVOJT� 	LMVXJI
� "SUPDBSQVT
IFUFSPQIZMMVT NFNJMJLJ BLUJWJUBT TFCBHBJ
QFOHIBNCBU UJSPTJOBTF� ZBOH QBMJOH CFTBS
EJBOUBSB KFOJT "SUPDBSQVT MBJOOZB��EFO�
HBO NFOHBNCJM CBHJBO LVMJU CBUBOHOZB
	4VQSJZBOUJ�����
� 4FOZBXB CJPBLUJG�ZBOH
EJEBQBU EBSJ FLTUSBL LVMJU CBUBOH OBOHLB
CFSVQB TFOZBXB QPMJGFOPM� ZBOH CFSQFSBO
TFCBHBJ BHFO EFQJHNFOUBTJ 	$IBOH ����
�

&LTUSBL LVMJU CBUBOH OBOHLB BLBO� EJCVBU

NFOKBEJ TVBUV TFEJBBO LPTNFUJL� ZBOH�EJ�
HVOBLBO TFCBHBJ QFNVUJI� #FOUVL TFEJBBO
LPTNFUJLB QFNVUJI� ZBOH TFSJOHEJHVOB�
LBO BEBMBI TFEJBBO LSJN UFSVUBNB��VO�
UVL LVMJU�XBKBI� #FOUVL TFEJBBO LSJN� JOJ
NFNJMJLJ LFMFCJIBO EJCBOEJOHLBO EFOHBO
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"TBN TUFBSBU �� ��

4FUJM BMLPIPM �� ��

*TPQSPQJM�NJSJTUBU �� ��

5SJFUBOPMBNJO �� ��

(MJTFSJM NPOPTUFBSBU �� ��

1SPQJMFO HMJLPM ��� ���

.FUJM QBSBCFO �� ��

1SPQJM QBSBCFO �� ��
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"RVBEFTUU BE���� BE����

CFOUVL TFEJBBO MBJOOZB�ZBJUV QFOZFCBSBO�

OZB� ZBOH NFSBUB EBO NVEBI� VOUVL� EJC�
FSTJILBO LIVTVTOZB LSJN�FNVMTJ�NJOZBL
EBMBN BJS� 	"OTFM� ����
� 1FSUJNCBOHBO
ZBOH UFSQFOUJOH CBHJ TFEJBBO LSJN EBMBN
CJEBOH� GBSNBTJ EBO LPTNFUJL� BEBMBI TUB�
CJMJUBT EBSJ QSPEVL KBEJ 	.BSUJO 4XBSCJDL
EBO $BNNBSBUB� ����
� 4FEJBBO LPTNF�
UJL� ZBOH TUBCJM NBTJI CFSBEB EBMBN CBUBT
ZBOH EBQBU� EJUFSJNB TFMBNB QFSJPEF QF�
OZJNQBOBO EBO QFOHHVOBBO� ZBJUV� TJGBU
EBO� LBSBLUFSJTUJLOZB TBNB� EFOHBO TBBU
EJCVBU	%KBKBEJTBTUSB� ����
� &LTUSBL LVMJU
CBUBOH OBOHLB� EJQFSLJSBLBO EBQBU NFN�
QFOHBSVIJ LFTUBCJMBO GJTJL LSJN TFIJOHHB
QFSMV�EJMBLVLBO VKJ LFTUBCJMBO GJTJLLSJN�

1FOFMJUJBO� JOJ CFSUVKVBO� VOUVL NFOHVKJ
QFOHIBNCBUBO UJSPTJOBTF FLTUSBL LVMJU
CBUBOH OBOHLB EBMBN LSJN� ZBOH NFO�
HBOEVOH FLTUSBL LVMJU CBUBOH OBOHLB
���� EBO� ���� TFSUB NFOHVKJ TUBCJMJUBT
GJTJL LSJN ZBOH NFOHBOEVOH FLTUSBL LVMJU
CBUBOH OBOHLB UFSTFCVU�

.&50%&

"MBU

1FSBMBUBO� ZBOH� EJHVOBLBO EBMBN QFOFMJ�

UJBO JOJ BEBMBI TQFLUSPGPUPNFUFS67�7JT
� ���� 	4IJNBE[V +FQBOH
 Q) NFUFS UJQF

��� 	&VUFDI *OTUSVNFOU 4JOHBQVSB
 NJL�
SPTLPQ PQUJL�	/JLPO NPEFM &DMJQTF�&����
+FQBOH
 LBNFSBEJHJUBM 	$BOPO 1PXFS
4IPU "��� +FQBOH
 IPNPHFOJ[FS 	0NOJ�
.VMUJNJY *OD� .BMBZTJB
 QFOFUSPNFUFS
	)FS[PP +FSNBO
 TFOUSJGVHBUPS 	,VCPUB
���� +FQBOH
 PWFO 	.FNNFSU +FSNBO

QFOBOHBT BJS 	.FNNFSU )POHLPOH

UJNCBOHBO BOBMJUJL UJQF ����-$ 	"EBN
"NFSJLB 4FSJLBU
 NJLSPQJQFU &QQFOEPSG
	4PDPSFY 4XJU[FSMBOE
 EBO BMBU�BMBU HFMBT�

#BIBO

#BIBO� ZBOH� EJHVOBLBO EBMBN QFOFMJUJBO
JOJ� BEBMBI UJSPTJOBTF EBSJ KBNVS NFSBOH
	4JHNB "NFSJLB 4FSJLBU
 FLTUSBL LVMJU
CBUBOH OBOHLB� 	#BMJUSP*OEPOFTJB
� MFWP�
EPQB� 	4JHNB "NFSJLB 4FSJLBU
� LBMJVN
EJIJESPHFO GPTGBU� 	.FSDL *OEPOFTJB

OBUSJVN�IJESPLTJEB� 	.BMMJODLSPEU 4XFE�
JB
 FUBOPM 	.FSDL *OEPOFTJB
BTBN BTLPS�
CBU� 	#SBUBDP *OEPOFTJB
 BTBN TUFBSBU
	#SBUBDP *OEPOFTJB
 TFUJM BMLPIPM� 	#SBUB�
DP *OEPOFTJB
 JTPQSPQJM� NJSJTUBU� 	$PH�
OJT *OEPOFTJB
 USJFUBOPMBNJO� 	#SBUBDP
*OEPOFTJB
 HMJTFSJM NPOPTUFBSBU� 	$PHOJT
*OEPOFTJB
 NFUJM QBSBCFO� 	#SBUBDP *O�
EPOFTJB
 QSPQJM QBSBCFO� 	#SBUBDP *OEP�
OFTJB
 CVUJM� IJESPLTJ UPMVFOF� 	#SBUBDP
*OEPOFTJB
 EBO QSPQJMFO HMJLPM� 	#SBUBDP
*OEPOFTJB
�

$BSB ,FSKB

'PSNVMB EBO 1FNCVBUBO ,SJN

5BCFM��� 'PSNVMB LSJN
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&LTUSBL KBEJ LVMJU CBUBOH OBOHLB� EJQFS�

PMFI EBSJ QSPTFT NBTFSBTJ EFOHBO FUBOPM
��� LFNVEJBO� EJVBQLBO� EFOHBO� WBLVN
IJOHHB� EJEBQBULBO NBTTB� ZBOH LFOUBM�
#BIBO o CBIBO�ZBOH MBSVU EBMBN BJS� 	USJ�
FUBOPM BNJO NFUJM QBSBCFO
� EJQBOBTLBO
QBEB TVIV���P$� #BIBO�CBIBO�ZBOH MBSVU
EBMBN NJOZBL 	BTBN TUFBSBU TFUJM BMLPIPM
JTPQSPQJM��NJSJTUBU QSPQJM QBSBCFO CVUZM
IJESPLTJ UPMVFO EBO HMJTFSJM NPOPTUFBSBU

KVHB� EJQBOBTLBO QBEB TVIV� ���$ LFNV�
EJBO LFEVB� GBTF UFSTFCVU� EJBEVL� EFOHBO
IPNPHFOJ[FS QBEB LFDFQBUBO� ����SQN�
-BSVUBO FLTUSBL� EJUBNCBILBO LF EBMBN
DBNQVSBO MBMV� EJBEVL LFNCBMJ� EFOHBO
IPNPHFOJ[FS TFMBNB� �� NFOJU� IJOHHB
UFSCFOUVL LSJN� ,SJN� ZBOH� EJIBTJMLBO
LFNVEJBO� EJTJNQBO EBMBN� XBEBI UJEBL
UFNCVT DBIBZB�

&WBMVBTJ 'JTJL 4FEJBBO ,SJN

&WBMVBTJ EBSJ NBTJOH�NBTJOH TFEJBBO� EJ�
MBLVLBO� VOUVL QFOHBNBUBO PSHBOPMFQUJT
IPNPHFOJUBT QFOHVLVSBO� Q)� TJGBU BM�
JSBO LPOTJTUFOTJ EBO�EJBNFUFS HMPCVM�

1FOHBNBUBO�0SHBOPMFQUJT

1FOHBNBUBO PSHBOPMFQUJT� EJMBLVLBO� EFO�

HBO NFNFSJLTB�XBSOB CBV EBO� BEB BUBV
UJEBLOZB QFNJTBIBO� GBTF QBEB LSJN�ZBOH
EJCVBU�

1FOHBNBUBO�IPNPHFOJUBT

1FOHBNBUBO IPNPHFOJUBT�EJMBLVLBO�EFO�
HBO NFOHBNBUJ TFCBSBO QBSUJLFM LSJN
ZBOH�EJKFQJU�EFOHBO EVB�LBDB PCKFL� %BSJ
TFCBSBO UFSTFCVU EBQBU� � EJMJIBU BQBLBI
LSJN�ZBOH�EJCVBU IPNPHFO BUBV UJEBL�

1FOHVLVSBO�Q)�EJMBLVLBO�EFOHBO NFOH�

HVOBLBO BMBU Q) NFUFS ZBOH UFSMFCJI EB�

IVMV� EJLBMJCSBTJ� EFOHBO MBSVUBO EBQBS

TUBOEBS� Q)� � EBO� �� 1FOHVLVSBO� JOJ� VO�
UVL NFOHFUBIVJ�DPDPL UJEBLOZB LSJN�KJLB
EJCFSJLBO QBEB LVMJU LSJN� ZBOH UFSMBMV
BTBN BUBV UFSMBMV CBTB BLBO NFOJNCVMLBO
JSJUBTJ QBEB LVMJU�

1FOFOUVBO TJGBU BMJS

4JGBU BMJS� EJUFOUVLBO� EFOHBO NFOHVLVS
WJTLPTJUBT� EFOHBO WJTLPNFUFS #SPPLGJFME
EJNBOB OPNPS TQJOEFM� ZBOH TFTVBJ� EJ�
QBTBOH QBEB BMBU LFNVEJBO� EJDFMVQLBO
EBMBN CFBLFS HMBTT� ZBOH CFSJTJ LSJN�
,FDFQBUBO BMBU EJQBTBOH CFSBHBN ZBJUV
���� ��� ��� ���� ��� ���� �� SQN EBO LFNVEJ�
BOEJCBMJL NFOKBEJ���������������� EBO���
SQN� 1FNCBDBBO TLBMB� EJMBLVLBO�EFOHBO
NFOHBNBUJ KBSVN NFSBI��EJ QPTJTJ TUB�
CJM QBEB TFUJBQ LFDFQBUBO� 4JGBU BMJS EBQBU
EJQFSPMFI� EFOHBO NFNCVBU LVSWB TIFBS�
JOH TUSFTT UFSIBEBQ�SBUF PG TIFBS� 1FNFSJL�
TBBO TJGBU BMJS EJMBLVLBO QBEB NJOHHV LF��
EBO�NJOHHV LF���VOUVL TBNQFM QBEB QF�
OZJNQBOBO TVIV�LBNBS�

1FOFOUVBO�LPOTJTUFOTJ

4FEJBBO�ZBOH BLBO�EJQFSJLTB�EJNBTVLLBO

LF EBMBN� XBEBI LIVTVT EBO� EJMFUBLLBO
QBEB NFKB QFOFUSPNFUFS� 1FSBMBUBO�EJBUVS
IJOHHB VKVOH LFSVDVU NFOZFOUVI CBZBOH
QFSNVLBBO LSJN� ZBOH EBQBU� EJQFSKFMBT
EFOHBO NFOHIJEVQLBO MBNQV� #BUBOH
QFOEPSPOH� EJMFQBT� EFOHBO NFOEPSPOH
UPNCPM TUBSU� "OHLB QFOFUSBTJ EJCBDB MJNB
EFUJL TFUFMBI LFSVDVU NFOFNCVT TFEJ�
BBO� %BSJ QFOHVLVSBO LPOTJTUFOTJ�EFOHBO
QFOFUSPNFUFS BLBO� EJQFSPMFI ZJFME� WBMVF�
1FNFSJLTBBO LPOTJTUFOTJ� EJMBLVLBO QBEB
NJOHHV LF�� EBO NJOHHV LF�� EFOHBO QF�
OZJNQBOBO QBEB TVIV� LBNBS�
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1FOHVLVSBO�EJBNFUFS HMPCVM SBUB�SBUB

1FOHVLVSBO� JOJ� EJMBLVLBO� EFOHBO NFN�
GPUP� HBNCBS LSJN NFOHHVOBLBO� NJL�
SPTLPQ PQUJL QBEB QFSCFTBSBO� ��� LBMJ
TFIJOHHB EBQBU� EJIJUVOH VLVSBO HMPCVM
FNVMTJ EBO�EJTUSJCVTJ VLVSBOOZB�

6KJ 4UBCJMJUBT

6KJ TUBCJMJUBT QBEB TVIV � � �P$ �� � �P$

EBO TVIV�������P$

4FUJBQ GPSNVMB LSJN EJTJNQBO QBEB TVIV

� � � P$ �� � � P$ EBO TVIV �� �� P$
EBO EJVLVS QBSBNFUFS LFTUBCJMBOOZB ZBJUV
CBV XBSOB Q) EBO EJBNFUFS HMPCVM EJ�
FWBMVBTJ TFMBNB � NJOHHV EFOHBO QFOHB�
NBUBO TFUJBQ���NJOHHV�

$ZDMJOH UFTU

4BNQFM�EJTJNQBO QBEB TVIV�������P$ TF�

MBNB� �� KBN MBMV� EJQJOEBILBO LF EBMBN
PWFO CFSTVIV� ��� �� �P$ TFMBNB� �� KBN
XBLUV TFMBNB QFOZJNQBOBO EVB TVIV
UFSTFCVU EJBOHHBQ TBUV TJLMVT� 6KJ TUBCJMJUBT
EJMBLVLBO TFCBOZBL� �� TJLMVT LFNVEJBO
EJBNBUJ�BEB UJEBLOZB QFNJTBIBO�GBTF� JO�
WFST�GBTF EBO QFNCFOUVLBO LSJTUBM�

$FOUSJGVHBM UFTU � VKJ�NFLBOJL

4BNQFM LSJN� EJNBTVLLBO LF EBMBN
UBCVOH SFBLTJ LFNVEJBO� EJNBTVLLBO LF
EBMBN TFOUSJGVHBUPS QBEB LFDFQBUBO�����
SQN TFMBNB�� KBN� ,SJN�ZBOH TVEBI�EJT�
FOUSJGVHBTJ MBMV� EJBNBUJ� BEBOZB QFNJTB�
IBO BOUBSB�GBTF�NJOZBL�EFOHBO�GBTF BJS�

6KJ�LPOTJTUFOTJ EBO VKJ TJGBU MBKV BMJS

6KJ LPOTJTUFOTJ EBO VKJ� TJGBU MBKV BMJS� EJ�

MBLVLBO TFUFMBI LSJN� EJTJNQBO TFMBNB� �
NJOHHV QBEB TVIV�LBNBS�

6KJ 1FOHIBNCBUBO 5JSPTJOBTF TFDBSB

*O 7JUSP� 	"SVOH 4IJNJ[V EBO ,PO�

EP����


1FNCVBUBO MBSVUBO�-�%01"��� N.

-�%01" EJUJNCBOH TFLTBNB TFCBOZBL

��� NH LFNVEJBO EJMBSVULBO EFOHBO
EBQBS GPTGBU 	Q) � ��
 EBMBN MBCV VLVS
TBNQBJ ��� N-� 1BEB TBBU QSFQBSBTJ IJOH�
HB VKJ QFOHIBNCBUBO UJSPTJOBTF EJMBLV�
LBO MBSVUBO�JOJ�EJIJOEBSLBO EBSJ DBIBZB�

1FNCVBUBO EBQBS GPTGBU����N. EFOHBO

Q)���

6OUVL NFOZJBQLBO ��� N- EBQBS GPTGBU

�� N. LBMJVN EJIJESPHFO GPTGBU EJUJN�
CBOH TFLTBNB TFCBOZBL ��� HSBN LFNV�
EJBO EJMBSVULBO EFOHBO BRVBEFTU ��� N-�
-BSVUBO UFSTFCVU EJUBNCBILBO MBSVUBO
/B0) �� / TFCBOZBL �� N- EBO EJUBN�
CBILBO BRVBEFTU IJOHHB IBNQJSNFODBQBJ
��� N-� Q) MBSVUBO EJVLVS EBO EJUFUFTLBO
/B0)�IJOHHB�Q) NFODBQBJ����

1FNCVBUBO MBSVUBO UJSPTJOBTF

5JSPTJOBTF��EJUJNCBOH TFLTBNB TFCBOZBL

��� NH LFNVEJBO EJMBSVULBO EFOHBO EB�
QBS GPTGBU Q) �� EBMBN MBCV VLVS TBNQBJ
��� N-� 5JSPTJOBTF ZBOH UFSMBSVU NFNJ�
MJLJ BLUJWJUBT ��� VOJU�N-� 4FUFMBI QSFQBS�
BTJ IJOHHB VKJ QFOHIBNCBUBO UJSPTJOBTF
MBSVUBO JOJ EJTJNQBO EBMBN TVIV SFOEBI
	���P�$
�

1FOHVLVSBO QBOKBOH�HFMPNCBOH�NBLTJ�

NVN

6OUVL NFOFOUVLBO QBOKBOH HFMPNCBOH
NBLTJNVN �� N-MBSVUBO EBQBS GPTGBU
��� N.� 	Q)� ��
 EBO� ���� �- MBSVUBO -�
%01"�	���N.
�EJQJQFU LF EBMBN UBCVOH
SFBLTJ� *OLVCBTJ QBEB TVIV LBNBS TFMBNB
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-BSVUBO EBQBS GPTGBU ���� ���� ���� ����

-�%01" ����	��N.
 ����	��N.
 ����	��N.
 ���

	�N.


5JSPTJOBTF ��� ��� ��� ���

� � � �

-BSVUBO EBQBS GPTGBU

-�%01"

&LTUSBL QFOHIBNCBU

����

����	��N.


���

����

����	��N.


���

����

����	��N.


���

����

����	�N.


���

5JSPTJOBTF ��� ��� ��� ���

�� NFOJU� ,FNVEJBO�EJUBNCBILBO������-

MBSVUBO UJSPTJOBTF 	��� VOJU�N-
 LF EBMBN
UBCVOH SFBLTJ UFSTFCVU� *OLVCBTJ LFNCBMJ
QBEB TVIV� LBNBS TFMBNB� �� NFOJU BHBS
SFBLTJ CFSKBMBO� ,FNVEJBO� EJVLVS TFSB�
QBOOZB� EFOHBO TQFLUSPGPUPNFUFS�67�7JT
ZBOH UFMBI� EJBUVS QBOKBOH HFMPNCBOHOZB
EBSJ���� o ����ON�

1FOFOUVBO UJQF QFOHIBNCBUBO UJSPTJ�

OBTF PMFI FLTUSBL LVMJU CBUBOH�OBOHLB

5JQF QFOHIBNCBUBO UJSPTJOBTF PMFI FL�

TUSBL LVMJU CBUBOH OBOHLB EJUFOUVLBO EFO�
HBO NFNCBOEJOHLBO LVSWB -JOFXFBWFS�
#VSL -�%01"EFOHBOEBO UBOQB JOIJCJUPS�

B� 5BOQB�QFOHIBNCBU

%JTJBQLBO MBSVUBO�- o %01" MBSVUBO EB�
QBS GPTGBU����N.�	Q)���
 MBSVUBO UJSPTJ�
OBTF� 	����VOJU�N-
 EBO�� UBCVOH SFBLTJ�
.BTJOH o NBTJOH UBCVOH SFBLTJ UFSEJSJ
EBSJ�

#BIBO
5BCVOH�	�M


-BSVUBO EBQBS GPTGBU EBO -�%01"�EJQJQFU

EBO�EJNBTVLLBO LF EBMBN UBCVOH SFBLTJ
LFNVEJBO� EJJOLVCBTJ QBEB TVIV� LBNBS
TFMBNB� �� NFOJU� 4FUFMBI JUV� EJUBNCBI�
LBO MBSVUBO UJSPTJOBTF LF EBMBN UBCVOH
SFBLTJ� JOLVCBTJ LFNCBMJ TFMBNB��� NFOJU
QBEB TVIV�LBNBS� ,FNVEJBO�EJVLVS TFSB�
QBOOZB EFOHBO TQFLUSPGPUPNFUFS 67�7JT

QBEB QBOKBOH HFMPNCBOH �����ON�

C� %FOHBO�QFOHIBNCBU

%JTJBQLBO MBSVUBO -�%01" MBSVUBO EB�
QBS GPTGBU����N.�	Q)���
 MBSVUBO UJSPTJ�
OBTF� 	����VOJU�N-
 MBSVUBO FLTUSBL�����
QQN EBO � UBCVOH SFBLTJ� .BTJOH�NBTJOH
UBCVOH SFBLTJ UFSEJSJ EBSJ� �

#BIBO
5BCVOH�	�M


-BSVUBO EBQBS GPTGBU -�%01" EBO FL�

TUSBL QFOHIBNCBU� EJQJQFU EBO� EJNBTVL�
LBO LF EBMBN UBCVOH SFBLTJ LFNVEJBO
EJJOLVCBTJ QBEB TVIV� LBNBS TFMBNB� ��
NFOJU� 4FUFMBI JUV EJUBNCBILBO MBSV�

UBO UJSPTJOBTF LF EBMBN UBCVOH SFBLTJ

JOLVCBTJ LFNCBMJ TFMBNB� �� NFOJU QBEB
TVIV�LBNBS� ,FNVEJBO�EJVLVS TFSBQBOO�
ZB�EFOHBO TQFLUSPGPUPNFUFS�67�7JT QBEB
QBOKBOH HFMPNCBOH� ����� ON�
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#BIBO
" # $ %

6KJ QFOHIBNCBUBO UJSPTJOBTF 	*$��


EBSJ FLTUSBL LVMJU CBUBOH�OBOHLB

&LTUSBL� EJUJNCBOH TFDBSB TFLTBNB LF�
NVEJBO� EJMBSVULBO EBMBN QSPQJMFO HMJLPM
	����
 LFNVEJBO EJCVBU LPOTFOUSBTJ ��

QQN��� QQN��� QQN EBO��� QQN�EFO�

HBO�BRVBEFTU��%JTJBQLBO MBSVUBO -�%01"
	�� N.
 MBSVUBO EBQBS GPTGBU�� N. 	Q)
��
 MBSVUBO UJSPTJOBTF� � 	���� �VOJU�N-

EBO UBCVOH SFBLTJ� .BTJOH�NBTJOH UBCVOH
SFBLTJ UFSEJSJ EBSJ��

5BCVOH�	�M


-BSVUBO EBQBS GPTGBU ���� ���� ���� ����

-�%01"�	���N.
 ��� ��� ��� ���

&LTUSBL QFOHIBNCBU � � ��� ���

5JSPTJOBTF ��� � ��� �

5BCVOH " MBSVUBO EBQBS GPTGBU EBO -� UBCVOH SFBLTJ LFNVEJBO JOLVCBTJ QBEB
%01" EJQJQFU LF EBMBN UBCVOH SFBLTJ

LFNVEJBO EJJOLVCBTJ QBEB TVIV LBNBS
TFMBNB �� NFOJU� 4FUFMBI JUV EJUBNCBI�
LBO MBSVUBO UJSPTJOBTF LF EBMBN UBCVOH
SFBLTJ JOLVCBTJ LFNCBMJ TFMBNB �� NFOJU
QBEB TVIV LBNBS� ,FNVEJBO EJVLVS TFSB�
QBOOZB EFOHBO TQFLUSPGPUPNFUFS 67�7JT
QBEB QBOKBOH HFMPNCBOH �����ON�

5BCVOH # MBSVUBO EBQBS GPTGBU EBO -�%0�

1" EJQJQFU LF EBMBN UBCVOH SFBLTJ LFNV�
EJBO JOLVCBTJ QBEB TVIV LBNBS TFMBNB
�� NFOJU� ,FNVEJBO� EJVLVS TFSBQBOOZB
EFOHBO TQFLUSPGPUPNFUFS� 67�7JT QBEB
QBOKBOH HFMPNCBOH������ON�

5BCVOH�$ MBSVUBO EBQBS GPTGBU -�%01"
EBO FLTUSBL QFOHIBNCBU EJQJQFU LF EBMBN
UBCVOH SFBLTJ LFNVEJBO�EJJOLVCBTJ QBEB
TVIV�LBNBS TFMBNB��� NFOJU� 4FUFMBI JUV
EJUBNCBILBO MBSVUBO UJSPTJOBTF LF EBMBN
UBCVOH SFBLTJ JOLVCBTJ LFNCBMJ TFMBNB ��
NFOJU QBEB TVIV LBNBS� ,FNVEJBO EJVLVS
TFSBQBOOZB EFOHBO TQFLUSPGPUPNFUFS 67�
7JT QBEB QBOKBOH HFMPNCBOH������ON�

5BCVOH % MBSVUBO EBQBS GPTGBU -�%01"
EBO FLTUSBL QFOHIBNCBU EJQJQFU LF EBMBN

TVIV�LBNBS TFMBNB��� NFOJU�

,FNVEJBO� EJVLVS TFSBQBOOZB� EFOHBO

TQFLUSPGPUPNFUFS� 67�7JT QBEB QBOKBOH
HFMPNCBOH� ����� ON�� %JIJUVOH QFSTFO
QFOHIBNCBUBOOZB EBO� EJCVBU LVSWB� �
JOIJCJTJ�WT LPOTFOUSBTJ FLTUSBL�1FSTBNBBO
MJOFBS�EJDBSJ EBO�EJIJUVOH *$�� OZB�

6KJ QFOHIBNCBUBO UJSPTJOBTF EBSJ TFEJBBO
LSJN FLTUSBL LVMJU CBUBOH OBOHLB

4BNQFM LSJN� EJBNCJM TFCBOZBL� ��� H LF�
NVEJBO EJFLTUSBLTJ EFOHBO QFOBNCBIBO
���N-�FUBOPM��4BNQFM LSJN�EJTFOUSJGVHBTJ
VOUVL NFNJTBILBO GJMUSBU� EFOHBO CBTJT
LSJN� -BSVUBO GJMUSBU� EJUBNQVOH VOUVL
EJVKJ BLUJWJUBTOZB TFCBHBJ JOIJCJUPS UJSP�
TJOBTF�� %JTJBQLBO� � CVBI UBCVOH SFBLTJ
MBSVUBO EBQBS GPTGBU� ��� N.� 	Q)� ��

MBSVUBO -�%PQB� ��� N. EBO MBSVUBO UJ�
SPTJOBTF� 	���� VOJU�N-
� .BTJOH�NBTJOH
UBCVOH SFBLTJ�EJJTJ�EFOHBO CBIBO UFSTFCVU
EFOHBO KVNMBI TFQFSUJ CFSJLVU� �
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5BCVOH�	�M


" # $ %

-BSVUBO EBQBS GPTGBU ���� ���� ���� ����

-�%01"�	���N.
 ��� ��� ��� ���

&LTUSBL QFOHIBNCBU

����	CMBOL OFHBUJG


����	CMBOL OFHBUJG
 ��� ���

5JSPTJOBTF ��� � ��� �

#BIBO

5BCVOH��" MBSVUBO EBQBS GPTGBU MBSVUBO
-�%PQB EBO FLTUSBL LSJN 	CMBOL OFHBUJG 

EJQJQFU LF EBMBN UBCVOH SFBLTJ LFNVEJBO
EJJOLVCBTJ QBEB TVIV LBNBS TFMBNB� ��
NFOJU� ,FNVEJBO� EJUBNCBILBO MBSVUBO
UJSPTJOBTF� EJJOLVCBTJ LFNCBMJ TFMBNB� ��
NFOJU QBEB TVIV� LBNBS� ,FNVEJBO EJ�
VLVS TFSBQBOOZB� EFOHBO TQFLUSPGPUPN�
FUFS 67� 7JT QBEB QBOKBOH HFMPNCBOH
�����ON�

5BCVOH # MBSVUBO EBQBS GPTGBU MBSVUBO -�
%PQB EBO FLTUSBL LSJN 	CMBOL OFHBUJG 

EJQJQFU LF EBMBN UBCVOH SFBLTJ LFNV�
EJBO JOLVCBTJ QBEB TVIV LBNBS TFMBNB
�� NFOJU� ,FNVEJBO� EJVLVS TFSBQBOOZB
EFOHBO TQFLUSPGPUPNFUFS� 67� 7JT QBEB
QBOKBOH HFMPNCBOH������ON�

5BCVOH�$ MBSVUBO EBQBS GPTGBU MBSVUBO -�
%PQB EBO FLTUSBL LSJN�EJQJQFU LF EBMBN
UBCVOH SFBLTJ LFNVEJBO EJJOLVCBTJ
QBEB TVIV� LBNBS TFMBNB� �� NFOJU� ,F�
NVEJBO� EJUBNCBILBO MBSVUBO UJSPTJOBTF
EJJOLVCBTJ LFNCBMJ TFMBNB��� NFOJU QBEB
TVIV�LBNBS� ,FNVEJBO�EJVLVS TFSBQBOO�
ZB EFOHBO TQFLUSPGPUPNFUFS 67� 7JT QBEB
QBOKBOH HFMPNCBOH������ON�

5BCVOH % MBSVUBO EBQBS GPTGBU MBSVUBO -�
%PQB EBO FLTUSBL LSJN�EJQJQFU LF EBMBN
UBCVOH SFBLTJ LFNVEJBO� JOLVCBTJ QBEB
TVIV� LBNBS TFMBNB� �� NFOJU� ,FNVEJBO
EJVLVS TFSBQBOOZB�EFOHBO TQFLUSPGPUPN�
FUFS 67� 7JT QBEB QBOKBOH HFMPNCBOH
�����ON�

/JMBJ BLUJWJUBT QFOHIBNCBUBO� FO[JN UJ�
SPTJOBTF� EJQFSPMFI� EFOHBO NFOHIJUVOH
QFOHIBNCBUBO�EPQBLSPN�ZBOH UFSCFOUVL
NFOHHVOBLBO SVNVT QFSTBNBBO� 	���
�
6OUVL NFOHFUBIVJ QFOHBSVI LFTUBCJMBO
GJTJL EFOHBO BLUJWJUBT FLTUSBL NBLB VKJ
QFOHIBNCBUBO UJSPTJOBTF EBSJ TFEJBBO
LSJN� ZBOH NFOHBOEVOH FLTUSBL LVMJU
CBUBOH OBOHLB� EJMBLVLBO TFDBSB EVQMP
QBEB�NJOHHV LF o � EBO�NJOHHV LF o ��

)"4*- %"/ 1&.#")"4"/

)BTJM &WBMVBTJ ,SJN

)BTJM EBSJ FWBMVBTJ TFNVB LSJN QBEB BXBM
QFOZJNQBOBO���	NJOHHV LF��
���EJEBQBU�
LBO LSJN�ZBOH� MFNCVU NVEBI�EJPMFTLBO
NFNCFOUVL LPOTJTUFOTJ TFUFOHBI QBEBU
EBO NVEBI NFOZFCBS� EJ LVMJU�
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,FUFSBOHBO���"�� LSJN FLTUSBL LVMJU CBUBOH OBOHLB�����

#�� LSJN FLTUSBL LVMJU CBUBOH OBOHLB�����
(BNCBS��� 'PUP IBTJM QFOHBNBUBO PSHBOPMFQUJT LSJN QBEB�NJOHHV LF o �

8BSOB LSJN� ZBOH� EJIBTJMLBO TFTVBJ� EFO�

HBO FLTUSBL� ZBOH� EJUBNCBILBO� ZBJUV GPS�
NVMB�" NFOHBOEVOH FLTUSBL LVMJU CBUBOH
OBOHLB� ��� CFSXBSOB LSFN NVEB EBO
GPSNVMB # ZBOH NFOHBOEVOH FLTUSBL LVMJU
CBUBOH OBOHLB� �� CFSXBSOB LSFN BHBL
UVB� #FSEBTBSLBO IBTJM VKJ IPNPHFOJUBT
NFOVOKVLLBO CBIXB TFNVB LSJN IP�
NPHFO TFNVB QBSUJLFM EBMBN� LBDB PCKFL
UFSEJTQFSTJ TFDBSB NFSBUB� ,FEVB GPSNVMB
LSJN NFNJMJLJ CBV LIBT FLTUSBL� ZBOH
IBSVN EBO UJEBL NFOJNCVMLBO CBV�ZBOH
UFOHJL�

Q) ZBOH UFSVLVS EBSJ LFEVB GPSNVMB ZBJUV

GPSNVMB " ��� EBO GPSNVMB # ���� ,FEVB
LSJN NFOVOKVLLBO�Q) LF BSBI BTBN IBM
JOJ� EJTFCBCLBO PMFI� LBOEVOHBO FLTUSBL
LVMJU CBUBOH OBOHLB CFSVQB TFOZBXB�TFO�
ZBXB QPMJGFOPM�ZBOH CFSTJGBU BTBN� MFNBI�
,POTJTUFOTJ� ZBOH� EJNJMJLJ LFEVB LSJN
ZBJUV GPSNVMB� "� ���� Y�����NN EBO GPS�
NVMB� #� ���� Y�����NN� "OHLB QFOFUSBTJ
UFSTFCVU NFNFOVIJ LSJUFSJB TFEJBBO LSJN
TFIJOHHB UFSBTB NVEBI EJPMFTLBO EBO EJT�
FCBSLBO� EJ LVMJU�
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4JGBU MBKV BMJS EBSJ LFEVB LSJN�ZBJUV�QTFV�

EPQMBTUJT UJLTPUSPQJL�EJNBOB LSJN NFNJ�
MJLJ LPOTJTUFOTJ� MFCJI SFOEBI QBEB TFUJBQ
HBZB QFS TBUVBO MVBT� 	SBUF PG TIFBS
 TF�
IJOHHB NFOBOEBLBO� BEBOZB QFNFDBIBO
TUSVLUVS� ZBOH UJEBL UFSCFOUVL LFNCBMJ
EFOHBO TFHFSB� KJLB TUSFTT UFSTFCVU� EJIJ�
MBOHLBO BUBV� EJLVSBOHJ� )BM� JOJ NFSVQB�
LBO� TJGBU� ZBOH� EJQFSMVLBO QBEB LSJN� EJ�
NBOB LPOTJTUFOTJOZB UJOHHJ UFUBQJ EBQBU
EFOHBO NVEBI�EJPMFTLBO�

)BTJM QFOHVLVSBO� EJBNFUFS HMPCVM� SBUB�
SBUB ZBJUV GPSNVMB " TFCFTBS ���� êN EBO
GPSNVMB�# TFCFTBS� �����êN� )BTJM UFSTF�
CVU NFNFOVIJ QFSTZBSBUBO VLVSBO�EJBN�
FUFS HMPCVM LBSFOB CFSBEB EBMBN LJTBSBO
������ êN� 	.BSUJO 4XBSCJDL EBO $BN�
NBSBUB�����
�

)BTJM 6KJ 4UBCJMJUBT

1FOZJNQBOBO LSJN QBEB TVIV � � �P $

������P�$ EBO TVIV�������P�$

1BEB QFOZJNQBOBO EBMBN TVIV� ���P� $
EBO� ����P�$ EBSJ�NJOHHV BXBM� 	NJOHHV
LF��
 TBNQBJ��NJOHHV UFSBLIJS��	NJOHHV
LF��
 UJEBL UFSMJIBU� � BEBOZB QFNJTBIBO
GBTF�NJOZBL EBO� GBTF BJS� 1FNJTBIBO� GBTF
UFSKBEJ QBEB LSJN� ZBOH� EJTJNQBO QBEB
TVIV������P��$ TFKBL��NJOHHV LF��� )BM
JOJ� EJTFCBCLBO GPSNVMBTJ LSJN UJEBL UB�
IBO UFSIBEBQ TVIV� �ZBOH UJOHHJ� ,SJN
ZBOH� EJTJNQBO QBEB TVIV� ���P� $ NFO�
HBMBNJ QFSVCBIBO� XBSOB NFOKBEJ� MFCJI
NVEB TFEBOHLBO LSJN� ZBOH� EJTJNQBO
QBEB TVIV� ����P� $ NFOHBMBNJ QFSVCB�
IBO�XBSOB NFOKBEJ BHBL HFMBQ EBO QBEB
QFOZJNQBOBO TVIV� ����P� $ NFOHBMBNJ
QFSVCBIBO� XBSOB� ZBOH DVLVQ� TJHOJGJLBO
NFOKBEJ� MFCJI HFMBQ EBO UVBLBSFOB PLTJ�
EBTJ TFOZBXB QPMJGFOPM QBEB TVIV UJOHHJ
BLBO NFNCFOUVL TFOZBXB LVJOPO� ZBOH
CFSXBSOB� MFCJI QFLBU�

,FUFSBOHBO���"�� LSJN FLTUSBL LVMJU CBUBOH OBOHLB�����
#�� LSJN FLTUSBL LVMJU CBUBOH OBOHLB�����

(BNCBS��� 'PUP IBTJM QFOHBNBUBO PSHBOPMFQUJT LSJN QBEB TVIV���� �P�$ TFMBNB QFOZ�
JNQBOBO���NJOHHV
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,FUFSBOHBO���"�� LSJN FLTUSBL LVMJU CBUBOH OBOHLB�����

#�� LSJN FLTUSBL LVMJU CBUBOH OBOHLB�����
(BNCBS��� 'PUP IBTJM QFOHBNBUBO PSHBOPMFQUJT LSJN QBEB TVIV�������P�$ TFMBNB

QFOZJNQBOBO���NJOHHV

,FUFSBOHBO���"�� LSJN FLTUSBL LVMJU CBUBOH OBOHLB�����
#�� LSJN FLTUSBL LVMJU CBUBOH OBOHLB�����

(BNCBS��� 'PUP IBTJM QFOHBNBUBO PSHBOPMFQUJT LSJN QBEB TVIV��������P$ TFMBNB
QFOZJNQBOBO���NJOHHV
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)BTJM QFOHVLVSBO� Q) QBEB LFUJHB TVIV

NFOHIBTJMLBO LSJN� EFOHBO� Q) NFOHB�
SBI LFQBEB��Q) BTBN� )BM��JOJ��EJTFCBC�
LBO UFSKBEJOZB SFBLTJ PLTJEBTJ TFOZBXB
QPMJGFOPM NFOKBEJ TFOZBXB LVJOPO� ZBOH
TJGBUOZB BTBN� #FSEBTBSLBO SFBLTJ� ZBOH
UFSKBEJ TBBU QFNCFOUVLBO TFOZBXB
LVJOPO UFSMFQBT JPO )� 	QSPUPO
 TFIJOHHB
NFOZFCBCLBO Q) NFOKBEJ UVSVO 	:POH
� -FF ����
� 1BEB TVIV ����P $ QBEB

LFEVB LSJN UFSKBEJ QFOVSVOBO� Q)� ZBOH

TBOHBU� TJHOJLBO� EJCBOEJOH LPOEJTJ QFOZ�
JNQBOBO TVIV MBJOOZB� )BM� JOJ� EJTFCBC�
LBO GBLUPS TVIV�ZBOH NFNQFSDFQBU SFBLTJ
PLTJEBTJ� 4FMBJO JUV QBEB TVIV� ����P� $
LSJN� # NFOHBMBNJ QFOVSVOBO� Q)� ZBOH
MFCJI CFTBS�EJCBOEJOHLBO�EFOHBO LSJN�"�
)BM� JOJ LFNVOHLJOBO� EJTFCBCLBO KVNMBI
FLTUSBL� ZBOH� MFCJI CBOZBL QBEB LSJN� #
ZBOH NFOHBMBNJ SFBLTJ PLTJEBTJ�

,FUFSBOHBO���"�� LSJN FLTUSBL LVMJU CBUBOH OBOHLB�����

#�� LSJN FLTUSBL LVMJU CBUBOH OBOHLB�����
(BNCBS���)BTJM QFOHVLVSBO�Q) UJBQ TFEJBBO QBEB QFOZJNQBOBO����P�$�����P�$

EBO TVIV�����P�$

,SJN NFSVQBLBO TVBUV TJTUFN ZBOH NFN�
QVOZBJ� FOFSHJ CFCBT QFSNVLBBO QBEB
QBSUJLFM UFSEJTQFSTJOZB� 1BSUJLFM UFSTFCVU
CFSFOFSHJ UJOHHJ EBO� DFOESVOH� VOUVL
NFOHFMPNQPLLBO� EJSJ LFNCBMJ TFEF�
NJLJBO SVQB� VOUVL NFOHVSBOHJ QFSNV�
LBBO UPUBM EBO NFNQFSLFDJM� FOFSHJ CFCBT
QFSNVLBBOOZB� 	.BSUJO 4XBSCJDL $BN�
NBSBUB�����
� )BM� JOJ EJTFCBCLBO LBSFOB
LFDFOESVOHBO TVBUV CFOEB VOUVL NFOVKV
LF CFOUVL EBO LFBEBBO� ZBOH TUBCJM� 1FO�
HBEVLBO QBEB TBBU QFNCVBUBO LSJN TF�
CFOBSOZB NFSVQBLBO TVBUV USBOTGFS� FO�
FSHJ LFQBEB LSJN EBO LSJN UFSTFCVU BLBO
NFNQVOZBJ LFDFOESVOHBO VOUVL NFO�

HFMPNQPLLBO� EJSJ BHBS NFODBQBJ UJOHLBU
FOFSHJ UFSFOEBI� 	HSPVOE TUBUF
� 0MFI� LB�
SFOB JUV VLVSBO HMPCVM QBEB LSJN TFMBMV
CFSUBNCBI TFUJBQ� NJOHHVOZB� 4FMBJO JUV
QBEB TVIV�������P�$ UJEBL IBOZB UFSKBEJ
QFOJOHLBUBO�EJBNFUFS HMPCVM UFUBQJ UFSKB�
EJ KVHB QFSVCBIBO NFOKBEJ CFOUVL HMPCVM
ZBOH UJEBL UFSBUVS EBO UJEBL CFSCFOUVL
ESPQMFU MBHJ� )BM� JOJ� EJTFCBCLBO� GBLUPS
TVIV NFOJOHLBULBO LFDFQBUBO HMPCVM�VO�
UVL CFSHBCVOH NFOKBEJ HMPCVM�ZBOH� MFCJI
CFTBS TFIJOHHB NFNJDV UFSKBEJOZB LPB�
MFTFOT� 1BEB� NJOHHV LF�� TVEBI UFSKBEJ
QFNJTBIBO� GBTF MBQJTBO BUBT� BEBMBI� GBTF
NJOZBL EBO MBQJTBO CBXBI BEBMBI GBTF BJS�
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,FUFSBOHBO���"�� LSJN FLTUSBL LVMJU CBUBOH OBOHLB�����

#�� LSJN FLTUSBL LVMJU CBUBOH OBOHLB ����
(BNCBS���)BTJM QFOHVLVSBO�EJBNFUFS HMPCVM UJBQ TFEJBBO QBEB QFOZJNQBOBO����P�$

����P�$ EBO TVIV�����P�$ UJBQ���NJOHHV TFMBNB���NJOHHV

)BTJM QFOHVLVSBO WJTLPTJUBT NBTJOH�

NBTJOH LSJN QBEB�NJOHHV BXBM� 	NJOHHV
LF ��
 EBO TFUFMBI QFOZJNQBOBO TFMBNB
���NJOHHV QBEB TVIV��LBNBS EBQBU��EJMJ�
IBU QBEB� (BNCBS� �� NFOVOKVLLBO UJEBL
UFSKBEJOZB QFSVCBIBO� TJGBU BMJSBO� LBSFOB
UFUBQ CFSTJGBU� QTFVEPQMBTUJT UJLTPUSPQJL
XBMBVQVO UFSKBEJ LFOBJLBO WJTLPTJUBT
DPOUPIOZB WJTLPTJUBT LSJN� "� ������ DQT
NFOKBEJ ������ DQT TFUFMBI QFOZJNQBOBO
� NJOHHV QBEB LFDFQBUBO �� SQN� )BM JOJ
EBQBU�EJTFCBCLBO� BEBOZB QFSJTUJXB UJLTP�
USPQJL TBBU LSJN UFSTFCVU CBSV EJCVBU QBEB
NJOHHV LF��� 1BEB QSPTFT QFNCVBUBO
LSJN UFSTFCVU NFOHBMBNJ QFOHBEVLBO
TFIJOHHB TBBU CBSV UFSCFOUVL LSJN UFSTF�
CVU NFNJMJLJ WJTLPTJUBT�ZBOH�MFCJI SFOEBI
EJCBOEJOHLBO���EFOHBO WJTLPTJUBT LSJN
ZBOH UFMBI� EJEJBNLBO TFMBNB� �� NJOHHV
EJNBOB LSJN UFSTFCVU NFOKBEJ� MFCJI LFO�
UBM�LBSFOB LSJN UFMBI LFNCBMJ QBEB TUSVL�
UVS�ZBOH TFIBSVTOZB�

1FNFSJLTBBO LPOTJTUFOTJ LFEVB GPSNVMB
LSJN� EJMBLVLBO� EFOHBO NFOHHVOBLBO
QFOFUSPNFUFS� 1FNFSJLTBBO LPOTJTUFOTJ

EJMBLVLBO QBEB�NJOHHV LF�� EBO�NJOHHV

LF�� QBEB QFOZJNQBOBO TVIV LBNBS� )BTJM
QFOFUSBTJ QBEB NJOHHV LF�� ZBJUV GPSNVMB
" ���Y���� NN EBO GPSNVMB # ���Y���
��NN TFEBOHLBO IBTJM QFOFUSBTJ TFUFMBI
QFOZJNQBOBO � NJOHHV ZBJUV GPSNVMB
" ���Y���� NN EBO GPSNVMB # ���Y���
�� NN� 1FNFSJLTBBO� JOJ CFSUVKVBO� VOUVL
NFNFSJLTB LPOTJTUFOTJ TFEJBBO TFIJOHHB
EBQBU� EJLFUBIVJ BQBLBI TFEJBBO� ZBOH EJ�
IBTJMLBO UFSNBTVL TFNJQBEBU� ZBOH NV�
EBI�EJBQMJLBTJLBO LFQBEB LVMJU BUBV UJEBL�
%BSJ IBTJM QFNFSJLTBBO LPOTJTUFOTJ LFEVB
LSJN NFOVOKVLLBO CBIXB NBTJOH�NBT�
JOH TFEJBBO NFOHBMBNJ QFOVSVOBO BOHLB
LFEBMBNBO QFOFUSBTJ LFSVDVU� ZBOH NFO�
VOKVLLBO BEBOZB QFOJOHLBUBO LPOTJTUFOTJ
QBEB NJOHHV LF�� KJLB EJCBOEJOHLBO EFO�
HBO� NJOHHV LF��� )BM� JOJ CFSIVCVOHBO
EFOHBO QFSJTUJXB UJLTPUSPQJL ZBOH UBNQBL
QBEB QFOJOHLBUBO WJTLPTJUBT QBEB NJOHHV
LF��� %FOHBO CFSUBNCBIOZB WJTLPTJUBT
LPOTJTUFOTJ LSJN KVHB NFOJOHLBU TFIJOHHB
BOHLB LFEBMBNBO QFOFUSBTJ LFSVDVU EBSJ
QFOFUSPNFUFS CFSLVSBOH�
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,FUFSBOHBO�� ,SJN�"�� LSJN����� ,SJN

#�� LSJN�����
(BNCBS��� ,VSWB WJTLPTJUBT LSJN�" EBO LSJN #QBEB�NJOHHV LF�� EBO LF��

1FOHBNBUBO DZDMJOH UFTU

,FEVB GPSNVMB� ZBOH� EJVKJ NFOVOKVLLBO

IBTJM� ZBOH TUBCJM� LBSFOB UJEBL NFOVOKVL�
LBO� BEBOZB QFNJTBIBO� GBTF BOUBSB� GBTF
NJOZBL EBO� GBTF BJS� 1FOHBNBUBO DZDMJOH
UFTU� JOJ� EJMBLVLBO TFUFMBI� �� TJLMVT BOUBSB
TVIV� ���P� $ EBO TVIV� ����P� $� )BTJM
QFOHBNBUBO DZDMJOH UFTU EBQBU���EJMJIBU
QBEB�(BNCBS�� EBO 5BCFM��� $ZDMJOH UFTU
EJMBLVLBO� VOUVL NFOHVKJ QSPEVL UFSIB�
EBQ LFNVOHLJOBO NFOHBMBNJ LSJTUBMJTBTJ
BUBV CFSBXBO TFCBHBJ�JOEJLBUPS LFTUBCJMBO
FNVMTJ�

6KJ� JOJ� EJMBLVLBO� EFOHBO NFOZJNQBO
NBTJOH�NBTJOH TFEJBBO QBEB TVIV����¡$
TFMBNB��� KBN LFNVEJBO�EJQJOEBILBO LF
EBMBN PWFO QBEB TVIV ����¡ $ TFMBNB
�� KBN� 1FSMBLVBO� JOJ�EJTFCVU TBUV� TJLMVT
TJLMVT� JOJ� EJMBLVLBO TFCBOZBL� �� LBMJ� VO�
UVL NFNQFSKFMBT QFSVCBIBO�ZBOH UFSKBEJ�
4FUFMBI TFEJBBO EJEJOHJOLBO BLBO UFSKBEJ
QFMFQBTBO BJS QBEB TFEJBBO OBNVO� KJLB
GJMN QFOHFNVMTJ EBQBU CFLFSKB LFNCBMJ EJ
CBXBI UFLBOBO ZBOH EJJOEVLTJ PMFI LSJTUBM
FT TFCFMVN LPBMFTFOT UFSKBEJ NBLB�TJTUFN
FNVMTJ UFSTFCVU BLBO TUBCJM QBEB TFEJBBO
LSJN�
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5BCFM���)BTJM QFOHBNBUBO DZDMJOH UFTU

'PSNVMB "XBM�TJLMVT "LIJS�TJLMVT

" 4UBCJM 4UBCJM�	UJEBL UFSKBEJ QFNJTBIBO�GBTF


# 4UBCJM 4UBCJM�	UJEBL UFSKBEJ QFNJTBIBO�GBTF


(BNCBS��� 1FOHBNBUBO DZDMJOH UFTU

1FOHBNBUBO VKJ�NFLBOJL

6KJ NFLBOJL BUBV VKJ TFOUSJGVHBTJ NFSV�

QBLBO TBMBI TBUV���JOEJLBUPS LFTUBCJMBO
GJTJL TFEJBBO TFNJQBEBU� 8BMBVQVO FNVMTJ
BLBO TUBCJM QBEB QFOHPDPLBO WJTLPTJ�
UBTOZB UJEBL LFNCBMJ TFQFSUJ TFNVMB� )V�
LVN 4UPLFT NFOVOKVLLBO CBIXB QFN�
CFOUVLBO LSJN NFSVQBLBO TVBUV GVOHTJ
HSBWJUBTJ EBO LFOBJLBO HSBWJUBTJ EBQBU
NFNQFSDFQBU QFNJTBIBO� GBTF�� &GFL� HBZB
TFOUSJGVHBM� ZBOH� EJCFSJLBO PMFI TFOUSJGV�
HBUPS EFOHBO LFDFQBUBO ���� SQN TFMBNB
� KBN� EJBOHHBQ TFUBSB� EFOHBO� FGFL� HBZB
HSBWJUBTJ� ZBOH BLBO� EJUFSJNB LSJN EBMBN
QFOZJNQBOBO TFMBNB TFUBIVO�

1BEB LFEVB LSJN UBNQBL� BEBOZB TFEJLJU
QFNJTBIBO BOUBSB� GBTF BJS EBO� GBTF� NJO�
ZBL TFUFMBI�EJMBLVLBO VKJ NFLBOJL NFOH�
HVOBLBO BMBU TFOUSJGVHBUPS� EFOHBO LF�
DFQBUBO� ���� SQN TFMBNB� � KBN� )BM� JOJ
CFSBSUJ LFEVB GPSNVMB LSJN UJEBL UBIBO
UFSIBEBQ�FGFL HSBWJUBTJ TFMBNB TBUV UBIVO�
)BM� JOJ� EJTFCBCLBO QFOHHVOBBO� FNVMHB�
UPS ZBOH LVSBOH VOUVL NFOKBHB LSJN BHBS
UBIBO UFSIBEBQ QFSMBLVBO�ZBOH�EJCFSJLBO
	CFSVQB�HBZB TFOUSJGVHBM�ZBOH TFUBSB�EFO�
HBO�HBZB HSBWJUBTJ TFMBNB TFUBIVO
� )BTJM
QFOHBNBUBO VKJ NFLBOJL EBQBU� EJMJIBU
QBEB� (BNCBS� ��� EBO 5BCFM� ����

5BCFM���)BTJM QFOHBNBUBO VKJ NFLBOJL

'PSNVMB )BTJM

" 5FSKBEJ QFNJTBIBO�GBTF

# 5FSKBEJ QFNJTBIBO�GBTF
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,FUFSBOHBO���" � LSJN FLTUSBL LVMJU CBUBOH OBOHLB ����

#�� LSJN FLTUSBL LVMJU CBUBOH OBOHLB�����
(BNCBS��� 'PUP IBTJM QFOHBNBUBO TFUFMBI VKJ NFLBOJL

)BTJM 6KJ 1FOHIBNCBUBO 5JSPTJOBTF

5JSPTJOBTF� BEBMBI NPOPPLTJHFOBTF� ZBOH
NFOHBOEVOH $V� EJNBOB� FO[JN� JOJ CFS�
QFSBO TFCBHBJ���LBUBMJTBUPS QBEB SFBLTJ
P�IJESPLTJMBTJ NPOPGFOPM NFOKBEJ CFO�
UVL� EJGFOPM� 	NPOPGFOPMBTF
 EBO PLTJEBTJ
EJGFOPM NFOKBEJ� P�RVJOPO� 	EJGFOPMBTF
�
5JSPTJOBTF NFNBJOLBO QFSBOBO QFOU�
JOH EBMBN QFNCFOUVLBO NFMBOJO TFMBNB
QSPTFT NFMBOPHFOFTJT� LBSFOB UJSPTJOBTF
NBNQV NFOHIJESPLTJMBTJ -�UJSPTJO
	NPOPGFOPM
 NFOKBEJ -�%01"� 	EJGFOPM

EBO NFOHPLTJEBTJ -�%01" NFOKBEJ� EP�
QBRVJOPO 	TFOZBXB LVJOPO
� %PQBRVJOPO
ZBOH UFSCFOUVL BLBO CFSFBLTJ TQPOUBO
NFNCFOUVL EPQBLSPN� %BMBN QFMBLTBO�

BBO SFBLTJ� FO[JNBUJT QFNJMJIBO TVCTUSBU
NFOKBEJ IBM� ZBOH TBOHBU QFOUJOH� LBSFOB
EBQBU NFNQFOHBSVIJ IBTJM QFOHVLVSBO�

%BMBN SFBLTJ� FO[JNBUJT UFSEBQBU� � TVC�

TUSBU ZBOH CFSQFSBO ZBJUV -�UJSPTJO EBO -
o %01"� 1BEB QFMBLTBOBBO TVCTUSBU�ZBOH
EJQJMJI� BEBMBI -�%01"� LBSFOB QSPEVL
EPQBLSPN EBQBU� EJVLVS� EFOHBO TQFLUSP�
GPUPNFUSJ� 67 o 7JT QBEB QBOKBOH� ����
ON TFEBOHLBO� � KJLB TVCTUSBU -�UJSPTJO
ZBOH�EJQJMJI NBLB QSPEVL�ZBOH UFSCFOUVL
BEBMBI -�%01" EBO�EPQBLSPN� -�%01"
UJEBL EBQBU� EJVLVS TFSBQBOOZB� EFOHBO
TQFLUSPGPUPNFUSJ� 67�7JT QBEB QBOKBOH
HFMPNCBOH� ����� ON�

(BNCBS���� 4USVLUVS TVCTUSBU EBSJ UJSPTJOBTF������
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1FOHVLVSBO QBOKBOH HFMPNCBOH NBLTJ�

NVN

.FUPEF� ZBOH� EJHVOBLBO EBMBN VKJ QFOH�
IBNCBUBO UJSPTJOBTF NFOHBDV QBEB NF�
UPEF� ZBOH� EJHVOBLBO PMFI QFOFMJUJ TFCF�
MVNOZB 	"SVOH 4IJNJ[V EBO ,POEP
����
 EFOHBO CFCFSBQB NPEJGJLBTJ� +VN�
MBI TFNVB SFBHFO�	EBQBS GPTGBU����N. -�
%01" EBO UJSPTJOBTF
 NFOKBEJ EVB� LBMJ
MJQBU WPMVNF BXBM� LBSFOB WPMVNF� ZBOH
UFSMBMV LFDJM� .FUPEF JOJ EJHVOBLBO VOUVL

QFOHVLVSBO QBOKBOH HFMPNCBOH NBLTJ�

NVN� #FSEBTBSLBO IBTJM QFOHVLVSBO UFM�
BI� EJEBQBULBO QBOKBOH HFMPNCBOH NBL�
TJNVN ZBJUV QBEB QBOKBOH HFMPNCBOH
����� ON� 1BEB QBOKBOH HFMPNCBOH� JOJ
EJEBQBULBO QVODBL TFSBQBO� ZBOH UJOHHJ
BSUJOZB UFSKBEJ QFNCFOUVLBO� EPQBLSPN
ZBOH QBMJOH CBOZBL� )BTJM QFOHVLVSBO�JOJ
EJMBLVLBO TFCBOZBL��� 	UJHB
�LBMJ� 1BOKBOH
HFMPNCBOH NBLTJNVN EBQBU�EJMJIBU QBEB
(BNCBS� ���

(BNCBS���� 1FOFOUVBO QBOKBOH HFMPNCBOH NBLTJNVN TFSBQBO�EPQBLSPN

1FOFOUVBO UJQF QFOHIBNCBUBO UJSPTJ�

OBTF PMFI FLTUSBL LVMJU CBUBOH�OBOHLB

#FSEBTBSLBO LVSWB -JOFXFBWFS�
#VSL� ZBOH UFSCFOUVL QBEB� (BNCBS� ��
EBQBU� EJTJNQVMLBO CBIXB FLTUSBL LVMJU
CBUBOH OBOHLB NFSVQBLBO QFOHIBNCBU
LPNQFUJUJG EBSJ UJSPTJOBTF� .FLBOJTNF
QFOHIBNCBUBO UFSKBEJ� LBSFOB TFOZBXB
BLUJG EBSJ FLTUSBL LVMJU CBUBOH OBOHLB
CFSVQB BSUPDBSQFUJO OPSBSUPDBSQFUJO
EJIZESPNPSJO EBO TUSFQQPHFOJO NFNJ�
MJLJ TUSVLUVS�ZBOH�NJSJQ�EFOHBO -�%01"
TFCBHBJ TVCTUSBU EBO BLBO CFSLPNQFUJTJ

VOUVL CFSJLBUBO� EFOHBO� BDUJWF� TJUF UJSP�

TJOBTF EBMBN IBM��JOJ CBHJBO BUPN $V�
OZB� 1SPEVL� ZBOH� EJIBTJMLBO EBSJ SFBLTJ
EFOHBO TVCTUSBU� BEBMBI� EPQBLSPN� ZBOH
CFSXBSOB KJOHHB UVB TBNQBJ NFSBI TFEBO�
HLBO QSPEVL� ZBOH� EJIBTJMLBO EBSJ QFOH�
HVOBBO QFOHIBNCBU UJEBL CFSXBSOB TF�
IJOHHB QFSTFO QFOHIBNCBUBO UJSPTJOBTF
EBQBU� EJIJUVOH� EFOHBO DBSB NFOHVSBOHJ
TFSBQBO� ZBOH UFSCFOUVL UBOQB QFOHIBN�
CBU� EFOHBO TFSBQBO� ZBOH UFSCFOUVL� EFO�
HBO QFOBNCBIBO QFOHIBNCBU�
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(BNCBS���� ,VSWB -JOFXFBWFS�#VSL UBOQB EBO�EFOHBO QFOHIBNCBU

1FOHVLVSBO BLUJWJUBT QFOHIBNCBUBO UJ�
SPTJOBTF� 	*$��
 EBSJ FLTUSBL LVMJU CBUBOH
OBOHLB

1FOHVLVSBO *$��� EJMBLVLBO� EFOHBO

NFNWBSJBTJLBO LPOTFOUSBTJ FLTUSBL LV�
MJU CBUBOH OBOHLB ZBOH EJHVOBLBO EBSJ
�� � �� QQN� ,FNVEJBO� EJVLVS TFSBQBO�
OZB EBO� EJIJUVOH� � QFOHIBNCBUBOOZB�
1MPU LF EBMBN LVSWB BOUBSB LPOTFOUSBTJ
FLTUSBL WT� � JOIJCJTJ� %BSJ QFSTBNBBO
MJOFBS� ZBOH� EJEBQBU EBSJ LVSWB UFSTFCVU
EBQBU� EJIJUVOH *$��� ZBJUV LPOTFOUSBTJ
FLTUSBL� ZBOH NFNQVOZBJ BLUJWJUBT QFOH�
IBNCBUBO UFSIBEBQ UJSPTJOBTF TFCFTBS ��

�� )BTJM QFOHVLVSBO *$�� EBSJ FLTUSBL
LVMJU CBUBOH OBOHLB� BEBMBI� ����� QQN�
%BSJ� OJMBJ *$�� FLTUSBL LVMJU CBUBOH
OBOHLB NFNJMJLJ BLUJWJUBT QFOHIBNCBUBO
UJSPTJOBTF ZBOH DVLVQ UJOHHJ BSUJOZB *$��
EJEBQBULBO QBEB LPOTFOUSBTJ FLTUSBL� ���
QQN 	.PPO :JN 4POH -FF EBO )ZVO
����
� #FTBSOZB�OJMBJ *$�� TBOHBU CFSHBO�
UVOH QBEB NFUPEF FLTUSBLTJ EBO QFMBSVU
ZBOH� EJHVOBLBO EBMBN FLTUSBLTJ� ,VSWB
LPOTFOUSBTJ FLTUSBL� 	QQN
� WT� �� JOIJCJTJ
EBQBU EJMJIBU QBEB (BNCBS ��� %BSJ LVSWB
UFSTFCVU EJEBQBULBO QFSTBNBBO MJOJFS Z �
����Y�������EFOHBO�OJMBJ�3���������

(BNCBS���� ,VSWB LPOTFOUSBTJ FLTUSBL�	QQN
�WT���JOIJCJTJ
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1FOHVLVSBO BLUJWJUBT QFOHIBNCBUBO UJ�

SPTJOBTF EBSJ LSJN FLTUSBL LVMJU CBUBOH
OBOHLB

6OUVL NFOHIJOEBSJ QFOHBSVI CBIBO FL�
TJQJFO ZBOH��EJHVOBLBO EBMBN GPSNVMBTJ
LSJN QBEB VKJ BLUJWJUBT NBLB� EJHVOBLBO
LSJN CMBOLP OFHBUJG� EFOHBO� LBOEVOHBO
CBIBO FLTJQJFO� ZBOH TBNB� EFOHBO LSJN
ZBOH NFOHBOEVOH FLTUSBL� 0MFI� LBSFOB
JUV LVWFU " EBO # EJUBNCBILBO GJMUSBU EBSJ
LSJN CMBOLP OFHBUJG� EFOHBO KVNMBI� ZBOH
TBNB EFOHBO QFOBNCBIBO GJMUSBU EBSJ
LSJN ZBOH NFOHBOEVOH FLTUSBL ZBJUV
��� ê-� )BM JOJ EJMBLVLBO LBSFOB EJ EBMBN
LSJN NFOHBOEVOH #)5 TFCBHBJ BOUJPL�
TJEBO TFEJBBO� &LTJQJFO JOJ EBQBU CFSFBLTJ

NFOHIBNCBU BLUJWJUBT UJSPTJOBTF TFIJOHHB

BLBO NFNCVBU IBTJM VKJ NFOKBEJ�MFCJI CF�
TBS EBSJ TFIBSVTOZB�

1PTJTJ GFOPM EBSJ TFOZBXB BLUJG FLTUSBL
CFSJLBUBO��EFOHBO BUPN $V QBEB��BDUJWF
TJUF UJSPTJOBTF NFOZFCBCLBO UJEBL UFS�
KBEJ SFBLTJ PLTJEBTJ ZBOH� EJLBUBMJTJT UJSP�
TJOBTF TFIJOHHB QFNCFOUVLBO TFOZBXB
EPQBLVJOPO EBO� EPQBLSPN NFOKBEJ
CFSLVSBOH� .FOVSVU� MJUFSBUVS� BDUJWF� TJUF
ZBOH BLBO CFSJLBUBO EFOHBO $V QBEB UJSP�
TJOBTF� ZBJUV QBEB QPTJTJ� EJGFOPM� 	,VCP��
,JOTU�)PSJ�����
�

3FBLTJ QFNCFOUVLBO JLBUBO LFMBU TFOZBXB

BLUJG� EFOHBO� TJTJ BLUJG $V EBSJ UJSPTJOBTF
EBQBU� EJMJIBU QBEB� (BNCBS� ���

(BNCBS���� 3FBLTJ QFNCFOUVLBO JLBUBO LFMBU TFOZBXB BLUJG�EFOHBO�TJTJ BLUJG $V EBSJ
UJSPTJOBTF

%BMBN QFOHVLVSBO�EJHVOBLBO QVMB LSJN
CMBOLP QPTJUJG�ZBOH NFOHBOEVOH WJUBNJO
$��EFOHBO LPOTFOUSBTJ������� 7JUBNJO��$
TBBU�JOJ�EJHVOBLBO TFCBHBJ�[BU BLUJG EBMBN
TFEJBBO LPTNFUJLB QFNVUJI� EJ QBTBSBO
ZBOH NFNJMJLJ NFLBOJTNF LFSKB TFCBHBJ
QFOHIBNCBU UJSPTJOBTF� 1FOHHVOBBO LSJN
CMBOLP QPTJUJG CFSUVKVBO� VOUVL NFN�
CBOEJOHLBO CFTBSOZB BLUJWJUBT QFOHIBN�

CBUBO UJSPTJOBTF� EFOHBO LSJN� ZBOH NFO�
HBOEVOH FLTUSBL LVMJU CBUBOH OBOHLB�

4FUFMBI� EJMBLVLBO QFOHVLVSBO TFSBQBO

EPQBLSPN QBEB UJBQ TBNQFM LSJN NBLB
EJQFSPMFI IBTJM QFSTFO BLUJWJUBT QFOHIBN�
CBUBO UJSPTJOBTF EBSJ NBTJOH o NBTJOH
LSJN� #FTBSOZB�OJMBJ QFSTFO QFOHIBNCBU�
BO UJSPTJOBTF EBQBU�EJMJIBU QBEB 5BCFM�����
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5BCFM �� /JMBJ QFSTFO QFOHIBNCBUBO UJSPTJOBTF LSJN FLTUSBL LVMJU CBUBOH OBOHLB QBEB
NJOHHV LFo� EBO�NJOHHV LFo��EFOHBO TQFLUSPGPUPNFUFS�67�7JT

3BUB o SBUB�	�
 QFOHIBNCBUBO UJSPTJOBTF
-BSVUBO�4BNQFM

.JOHHV LF�� .JOHHV LF��

,SJN�" ���� ���

,SJN�# ���� ���

%BSJ 5BCFM� �� EJEBQBULBO CBIXB QFSTFO

QFOHIBNCBUBO UJSPTJOBTF LSJN� "� ZBOH
NFOHBOEVOH FLTUSBL LVMJU CBUBOH OBOHLB
�����BEBMBI������� TFEBOHLBO LSJN�#
ZBOH NFOHBOEVOH FLTUSBL LVMJU CBUBOH
OBOHLB� ��� �� BEBMBI� ����� �� #FTBSOZB
OJMBJ QFSTFO QFOHIBNCBUBO CFSHBOUVOH
QBEB LPOTFOUSBTJ FLTUSBL� ZBOH� EJHVOB�
LBO� ,SJN� #� ZBOH NFOHBOEVOH FLTUSBL
LVMJU CBUBOH OBOHLB� MFCJI CBOZBL NFNJ�
MJLJ�OJMBJ QFSTFO QFOHIBNCBUBO UJSPTJOBTF
ZBOH� MFCJI CFTBS� EJCBOEJOH� EFOHBO LSJN
"� ,SJN CMBOLP QPTJUJG NFNJMJLJ� OJMBJ
QFSTFO QFOHIBNCBUBO UJSPTJOBTF TFCFTBS
��� �� #FTBSOZB� OJMBJ QFSTFO QFOHIBN�
CBUBO UJSPTJOBTF LSJN CMBOLP QPTJUJG NBTJI
MFCJI LFDJM�OJMBJOZB�EJCBOEJOHLBO�EFOHBO
LSJN�ZBOH NFOHBOEVOH FLTUSBL TFIJOHHB
EBQBU� EJLBUBLBO LSJN� ZBOH NFOHBOEVOH
FLTUSBL LVMJU CBUBOH OBOHLB NFNJMJLJ BL�
UJWJUBT QFOHIBNCBUBO UJSPTJOBTF�

4FMBJO JUV� VOUVL NFOHFUBIVJ QFOHBSVI
LFTUBCJMBO FLTUSBL LVMJU CBUBOH OBOHLB
EBMBN LSJN EFOHBO BLUJWJUBT QFOHIBN�

CBUBO UJSPTJOBTF NBLB VKJ QFOHIBNCBUBO

UJSPTJOBTF EJMBLVLBO QBEB NJOHHV LF o
�� 4FUFMBI QFOZJNQBOBO� �� NJOHHV� OJMBJ
QFSTFO QFOHIBNCBUBO UJSPTJOBTF EBSJ
LFEVB LSJN NFOHBMBNJ QFOVSVOBO� /JMBJ
QFSTFO QFOHIBNCBUBO UJSPTJOBTF EBSJ
LSJN " NFOVSVO NFOKBEJ ��� � TFEBOH�
LBO LSJN�# NFOVSVO NFOKBEJ�������

1FOVSVOBO�JOJ�EJTFCBCLBO LSJN UJEBL TUB�
CJM TFMBNB QFOZJNQBOBO� #FSLVSBOHOZB
LPOTFOUSBTJ TFOZBXB BLUJG EBMBN LSJN FL�
TUSBL LVMJU CBUBOH OBOHLB UFSKBEJ� LBSFOB
SFBLTJ PLTJEBTJ� EFOHBO TVIV EBO� VEBSB�
1FOHHVOBBO BOUJPLTJEBO EJ EBMBN LSJN
UJEBL DVLVQ CBOZBL� VOUVL NFMJOEVOHJ
TFOZBXB BLUJG TFIJOHHB TFOZBXB BLUJG
NFOHBMBNJ PLTJEBTJ� )BTJM PLTJEBTJ UFSTF�
CVU NFOHIBTJMLBO TFOZBXB CFOUVL LVJOPO
ZBOH UJEBL EBQBU CFSJLBUBO�EFOHBO� BDUJWF
TJUF UJSPTJOBTF� +VNMBI TFOZBXB BLUJG�ZBOH
CFSJLBUBO EFOHBO UJSPTJOBTF CFSLVSBOH TF�
IJOHHB BLUJWJUBT NFOHIBNCBU LFSKB UJSPTJ�
OBTF NFOVSVO�
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&LTUSBL LVMJU CBUBOH OBOHLB NFNJMJLJ
BLUJGJUBT TFCBHBJ JOIJCJUPS UJSPTJOBTF EFO�
HBO�OJMBJ *$�� TFCFTBS������ QQN� 4FEJ�
BBO LSJN�ZBOH NFOHBOEVOH FLTUSBL LVMJU
CBUBOH OBOHLB� ��� � EBO� �� � NFNJMJLJ
BLUJWJUBT QFOHIBNCBUBO UJSPTJOBTF CFSUV�
SVU o UVSVU TFCFTBS� ������� 	���� QQN

EBO�������	���� QQN
� 4FUFMBIQFOZJN�
QBOBO� � CVMBO LSJN� ZBOH NFOHBOEVOH
FLTUSBL LVMJU CBUBOH OBOHLB �� � EBO �
� NFOHBMBNJ QFOVSVOBO BLUJWJUBT QFOH�
IBNCBUBO UJSPTJOBTF CFSUVSVU�UVSVU NFO�
KBEJ ��� � 	���� QQN
 EBO ��� � 	����
QQN
� #FSEBTBSLBO VKJ LFTUBCJMBOGJTJL
LSJN NFOVOKVLLBO QFNJTBIBO� GBTF QBEB
QFOZJNQBOBO TVIV�����P�$ TFSUB EBSJ VKJ
NFLBOJL NFOVOKVLLBO CBIXB NBTB QF�
OZJNQBOBO LFEVB LSJN UJEBL NFODBQBJ
TBUV UBIVO�
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"OTFM )$�������� Pengantar bentuk Se-

diaan Farmasi FEJTJ LFFNQBU� 5FSK�
%BSJ Introduction to Pharmaceutical

Dosage Form PMFI 'BSJEB *CSBIJN� 6*
1SFTT� +BLBSUB�

"SVOH &5� *8 ,VTVNB :. *TLBOEBS� 4
:BTVUBLF�, 4IJNJ[V�3 ,POEP�������
4DSFFOJOH PG *OEPOFTJBO 1MBOUT GPS
5ZSPTJOBTF *OIJCJUPSZ "DUJWJUZ� The

Japan Wood Research Society, ��� ����
����

"SVOH &5�, 4IJNJ[V�3 ,POEP������� *O�
IJCJUPSZ &GGFDU PG"SUPDBSQBOPOF GSPN
"SUPDBSQVT IFUFSPQIZMMVT PO .FMBOJO
#JPTZOUIFTJT� J.Biol. Pharm. Bull..

$IBOH 54�): %JOH )$ -JO������� *EFO�
UJGZJOH �����5SJIZESPYZJTPGMBWPOF BT
B QPUFOU 5ZSPTJOBTF *OIJCJUPS� Biosci

Biotechno Biochem. ��	��
�

$IBOH 54� ����� An Updated Review of

Tyrosinase Inhibitors. %FQBSUNFOU PG
#JPMPHJDBM 4DJFODF BOE 5FDIOPMPHZ�
/BUJPOBM 6OJWFSTJUZ 5BJOBO 5BJXBO

%KBKBEJTBTUSB +� ����� Pemutih yang Tepat

dan Aman bagi Wanita Indonesia EJT�
BNQBJLBO QBEB 1IBSNBDZ #FBVUZ� �
)FBMUI���� 4FQUFNCFS������

%KBKBEJTBTUSB +� ����� $PTNFUJD 4UBCJMJUZ�

%JTBNQBJLBO QBEB “Seminar Seten-

gah Hari HIKI” 3BCV �� /PQFNCFS
���� )PUFM .FOBSB 1FOJOTVMB� 4MJQJ
+BLBSUB�

(VQUB4� ����� Formulation of Plant-based

Skin Whitening Cosmetics. Household

& Personal Products Industry.

,VCP� * ,JOTU�)PSJ� *LVZP�� ������ 'MB�
WPOPMT GSPN 4BGGSPO� 'MPXFS� 5ZSPTJ�
OBTF *OIJCJUPSZ "DUJWJUZ BOE *OIJCJ�
UJPO .FDIBOJTN� J. Agric. Food Chem
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.BSUJO " 4XBSCJDL + $BNNBSBUB "�

����� 'BSNBTJ 'JTJL FEJTJ LFUJHB� 5FS�
KEBSJ Physical Pharmacy PMFI +PTIJUB�
6* 1SFTT� +BLBSUB�

4VQSJZBOUJ� '.5�� ����� 1FNBOGBBUBO TFO�

ZBXB CJPBLUJG EBSJ FLTUSBL LVMJU CBUBOH
"SUPDBSQVT TQ TFCBHBJ� JOIJCJUPS UJSP�
TJOBTF QBEB QJHNFOUBTJ LVMJU� -BQP�
SBO1FOFMJUJBO 1SPZFL 1FNCJOBBO� �
1FOJOHLBUBO .VUV 5FOBHB ,FQFOEJE�
JLBO�'1.*1"�61* #BOEVOH�

:BTVUBLF 4 , 4IJNJ[V� ����� 4DSFFOJOH
PG *OEPOFTJBO QMBOUT GPS 5ZSPTJOBTF
*OIJCJUPSZ "DUJWJUZ� The Japan Wood

Research Society, ���

:POH %1 -FF�+3��������" OFX�DPOUJOVPVT
4QFDUSPQIPUPNFUSJD "TTBZ .FUIPE
GPS %01" 0YJEBTF "DUJWJUZ PG 5ZSPTJ�
OBTF� Journal of Protein Chemistry. ���


