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Fluoride ion is one of the compounds that are known to have benefits in the prevention of

dental caries when used in certain concentrations, but also hasnegative effects that may

cause the occurrence of dental and bone fluorosis when the intake was in excessive con-

centration. One of the fluoride intakes comes fromwater that is consumed. The aim of this

research was to identify and measurefluoride ion levels in groundwater and piped water

that used as drinking water consumption in the community. Measurement of fluoride ion

concentration isdone by using visible spectrophotometry at the maximum wavelength of

586 nmusing the sodium 2-parasulfophenylazo 1,8-dihydroxy-naphthalene-3,6disulfonate

(SPADNS)-zirconil acid reagent. This method was optimized by thesearch of range of ab-

sorption which stable for 10 minutes after reagent addition.The limit of detection, limit of

quantitation, and coefficient of variation forfluoride ion were 0.0452 mg/L, 0.1506 mg/L,

and 0,63%, respectively. While therecovery of fluoride ion in sample were in the range of

90,50-102,04%. The measurement results of the samples showed levels of fluoride ions in

groundwaterand piped water varied between 0.05 to 0.78 mg/L. This range was still within

allowed levels according the rules of Indonesian health ministers No.492/MENKES/PER/

IV/2010 where the maximum allowable fluoride concentration is 1.5 mg/L.

,FZXPSET � acid zirconyl-SPADNS, ground water, fluoride ion, pipedwater, spectropho-

tometry

"#453",

Fluorida merupakan salah satu ion yang diketahui bermanfaat dalam pencegahan karies

gigi jika digunakan pada konsentrasi tertentu, namun juga memiliki efek negatif yaitu

menimbulkan terjadinya fluorosis pada gigi maupun tulang apabila konsentrasi asupan-

nya berlebihan.Salah satu sumber asupan fluorida yaitu berasal dari air yang dikonsumsi.

Penelitian ini bertujuan untuk mengidentifikasi dan mengukur kadar ion fluorida pada

air tanah dan air PAM yang digunakan sebagai sumber air minum di masyarakat. Pen-

gukuran kadar ion fluorida dilakukan dengan menggunakan spektrofotometri visible pada

panjang gelombangmaksimum 586 nm menggunakan pereaksi sodium 2-parasulfofenila-

zo 1,8-dihidroksi-3,6-naftalen disulfonat (SPADNS)-asam zirkonil. Metode inidioptimasi

dengan cara mencari rentang serapan yang paling stabil yaitu hingga menit ke-10 setelah

penambahan pereaksi. Hasil validasi metode diperoleh batasdeteksi sebesar 0,0452 mg/L,
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batas kuantitasi 0,1506 mg/L, koefisien variasi sebesar 0,63%, dan uji perolehan kembali

ion fluorida berada dalam rentang 90,50-102,04%. Hasil pengukuran terhadap sampel

menunjukkan kadar ionfluorida pada air tanah dan air PAM bervariasi antara 0,0459

hingga 0,7800 mg/L.Rentang konsentrasi ini masih dalam batas kadar yang diperbole-

hkan berdasarkanperaturan menteri kesehatan nomor 492/MENKES/PER/IV/2010 yaitu

sebesar 1,5mg/L.

,BUB LVODJ��air tanah, air PAM, ion fluorida, SPADNS-asam zirkonil, Spektrofotometri
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'MVPSJEB�BEBMBI TBMBI TBUV TFOZBXB LJNJB

ZBOH UFSCVLUJ EBQBUNFOZFCBCLBO� FGFL
UFSIBEBQ LFTFIBUBO NFMBMVJ BJS� NJOVN�
'MVPSJEB NFNJMJLJ� FGFLZBOH CFSNBOGBBU
UFSIBEBQ QFODFHBIBO� LBSJFT HJHJ QBEB
LPOTFOUSBTJ UFSUFOUV
OBNVO QBEB LFUFS�
QBQBSBO� ZBOH CFSMFCJIBO EBQBU NFOJOH�
LBULBO UFSKBEJOZB FGFL ZBOH UJEBL EJJOHJO�
LBO��&GFL CVSVL UFSTFCVU EBQBU CFSWBSJBTJ
EBSJ GMVPSPTJT HJHJSJOHBO 	LFBEBBO EJNBOB
HJHJ NFOKBEJ LFLVOJOHBO BUBV LFDPLMBUBO
EBO UFSEBQBU CJOUJL�CJOUJL QBEB� FOBNFM
HJHJ
 IJOHHB GMVPSPTJT TLFMFUBM TFJSJOH EFO�
HBO NFOJOHLBUOZB� LBEBS EBO MBNBOZB
QBQBSBO� 0MFI�LBSFOB JUV
 BTVQBO�GMVPSJEF
IBSVTMBI EJCBUBTJ BHBS EBQBU NFODFHBI LB�
SJFT OBNVO UJEBL NFOJNCVMLBO UFSKBEJOZB
GMVPSPTJT�'MVPSJEB UFSEBQBU MVBT EJ BMBN

CBJL�EJ�VEBSB NBVQVO�EJCFSCBHBJ TVNCFS
MBJOOZB TFQFSUJ NBLBOBO EBO NJOVNBO
ZBOH EJLPOTVNTJ TFIBS�JIBSJ� "EBOZB BTV�
QBO GMVPSJEB EBSJ CFSCBHBJ TVNCFS QBOHBO
EJBOUBSBOZB TFQFSUJ BJS
 EBHJOH
 EBO JLBO
NFOZFCBCLBO BTVQBO GMVPSJEB NFOJOHLBU
	'BXFMM
 #BJMFZ
$IJMUPO
 %BIJ
 'FXUSFMM�
.BHBSB
�����
�

"JS NFSVQBLBO TBMBI TBUV LPNQPOFO
MJOHLVOHBO� ZBOH NFNJMJLJ QFSBOBOQFOU�
JOH EBMBN LFIJEVQBO�"JS�ZBOH�EJHVOBLBO
TFCBHBJ TVNCFS BJS� NJOVN IBSVT NFNJ�
MJLJ LVBMJUBT�ZBOH CBJL
 TFTVBJ�EFOHBO 1FS�
BUVSBO .FOUFSJ ,FTFIBUBO 3FQVCMJL *O�

EPOFTJB /P�� ����.&/,&4�1&3�*7�����
UFOUBOH QFSTZBSBUBO LVBMJUBT BJS� NJOVN
EJNBOB BJS� NJOVN UFSTFCVU� EJLBUBLBO
BNBO BQBCJMB NFNFOVIJ QFSTZBSBUBO
GJTJLB
�NJLSPCJPMPHJT
 LJNJBXJ
 EBO SBEJP�
BLUJG�

#FSEBTBSLBO EBUB EBSJ #BEBO�1VTBU 4UBUJT�

UJL 	#14
 %,* +BLBSUB ���� TFLJUBS ��
���
SVNBI UBOHHB NFOHHVOBLBO BJS 1".
BUBV BJS��MFEFOH
����
��� BJS UBOBI��EFO�
HBO NFOHHVOBLBO QPNQB
� �
��� TVNVS
HBMJ
� ��
��� BJS LFNBTBO
 EBO� �
���
TVNCFS MBJOOZB� 5FSMJIBU CBIXB TVNCFS
BJS� NJOVN� ZBOH CBOZBL� EJHVOBLBO� EJ
NBTZBSBLBU� EJBOUBSBOZB� BEBMBI BJS UBOBI
EBO BJS 1".� "JS CBLV TFCBHBJ TVNCFSBJS
ZBOH� EJHVOBLBO 1". EBQBU CFSBTBM EBSJ
BJS UBOBI EBMBN
 NBUB BJS
 EBO TVOHBJ�
"JS UBOBI EBMBN EBO NBUB BJS CJBTBOZB
CFSLVBMJUBT CBJL EBO IBOZB NFNFSMVLBO
QFOHPMBIBO TFEFSIBOB�VOUVL EBQBU�EJHV�
OBLBO TFCBHBJ BJS� NJOVN� ZBOH NFNFO�
VIJ� TZBSBU� 	3BJOJ
� ����
� )BNQJS TFNVB
TVNCFS BUBV QFSTFEJBBO BJS EBMBN UBOBI
NFOHBOEVOH JPO GMVPSJEB
 NFTLJQVO EFO�
HBO LBEBS ZBOH CFSCFEB�CFEB� *POGMVPSJEB
NFSVQBLBO FMFNFO�ZBOH TBOHBU FMFLUSPO�
FHBUJG EBO BLUJG TFIJOHHB UFSEJTUSJCVTJ� EJ
BMBN TFDBSB NFMVBT EBO EJUFNVLBO EBMBN
NJOFSBM�NJOFSBM EJ UBOBI
 VEBSB
 BJS
 UVN�
CVIBO
 EBO KVHB CJOBUBOH�

"JS NFSVQBLBO TBMBI TBUV TVNCFS BTV�
QBO GMVPSJEB ZBOH DVLVQ UJOHHJ� %FOHBO
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EFNJLJBO
 LBEBS GMVPSJEB EBMBN BJS ZBOH

EJHVOBLBO� VOUVL� EJLPOTVNTJ IBSVTMBI
EJQFSIBUJLBO BHBS UJEBL CFSMFCJIBO� "JS
NJOVN EFOHBO LBEBS GMVPSJEB� ��
� QQN
QBEB EBFSBI USPQJT TVEBI EBQBU NFOJN�
CVMLBO GMVPSPTJT
 UFSLBJU EFOHBO LPOTVNTJ
BJS� ZBOH� MFCJI UJOHHJ� EJCBOEJOHLBO� EFO�
HBO EBFSBI CFSJLMJN EJOHJO 	.VOBE[JSPI

����
�

"EBOZB QFOFMJUJBO UFSIBEBQ LVBMJUBT BJS
NJOVN EBSJ TVNCFS BJS UBOBI EBOBJS
1". QFOUJOH VOUVL EJMBLVLBO UFSVUBNB
EJ EBFSBI +BLBSUB EBO TFLJUBSOZB� ZBOH
NFSVQBLBO EBFSBI� JOEVTUSJ TFSUB QBEBU
QFOEVEVL� 5JOHHJOZB LFNVOHLJOBO UFS�
KBEJOZB QFODFNBSBO QBEB BJS UBOBI� EJ
EBFSBI� JOEVTUSJ EBQBU NFNQFOHBSVIJ
LVBMJUBT BJS UFSTFCVU� VOUVL QFOHHVOBBO
TFIBSJ�IBSJ UFSVUBNB TFCBHBJ TVNCFS BJS
NJOVN� )BM� JOJ CFSEBTBSLBO QFOFMJUJBO
CBIXB� 'MVPSJEB KVHB� EJMFQBTLBO TFCBHBJ
MJNCBI EBSJ CFSCBHBJ QSPTFT� JOEVTUSJ TFQ�
FSUJ QBCSJL ZBOH NFNQSPEVLTJ CBKB
 BMV�
NJOJVN
 UFNCBHB
 EBO�OJLFM
 TFSUB QBCSJL
MBJOOZB TFQFSUJ QFOHPMBIBO GPTGBU
 QVQVL

HFMBT�LBDB
 QFNCVBUBO LFSBNJL EBO CBUB

TFSUB QSPEVLTJ�MFN�	8)0
����
�

1FOFUBQBO LBEBS GMVPSJEB EBQBU EJMBLV�

LBO� EFOHBO CFSCBHBJ NFUPEF
 BOUBSB MBJO
EFOHBO LSPNBUPHSBGJ�JPO
� JPO�TFMFDUJWF
FMFDUSPEF
 EBO LPMPSJNFUSJ� 	'BXFMM
#BJMFZ

$IJMUPO
 %BIJ
 'FXUSFMM
�� .BHBSB
�����
�
%JBOUBSB NFUPEF� ZBOH� EJTBSBOLBO� VOUVL
QFOFOUVBO JPO GMVPSJEB EBMBN BJS
 NFUPEF
FMFLUSPEB EBO LPMPSJNFUSJ NFSVQBLBO
NFUPEF� �ZBOH QBMJOH NFNVBTLBO QBEB
TBBU� JOJ� 	1VEKJBOUP
����
� 1BEB QFOFMJUJBO
JOJ EJHVOBLBO NFUPEF LPMPSJNFUSJ EFOHBO
TQFLUSPGPUPNFUFS TFUFMBI QFOBNCBIBO
QFSFBLTJ 41"%/4�BTBN� [JSLPOJM� VOUVL
NFOHFUBIVJ LBEBSGMVPSJEB EBMBN BJS UBO�
BI EBO BJS 1".�

5VKVBO QFOFMJUJBO JOJ� VOUVL NFOEBQBU�

LBO LPOEJTJ� ZBOH PQUJNVN EBO� WBMJE
VOUVL BOBMJTJT JPO GMVPSJEF TFDBSB TQFL�
USPGPUPNFUSJ� EFOHBO QFSFBLTJ 41"%/4
TFSUB NFOHFUBIVJ�LBOEVOHBO�JPO�GMVPSJEB
ZBOH UFSEBQBU EBMBN TBNQFM BJS UBOBI EBO
BJS 1".� EJ NBTZBSBLBU TFDBSB TQFLUSP�
GPUPNFUSJ�EFOHBO QFSFBLTJ 41"%/4

.&50%&

#BIBO

#BIBO LJNJB

4UBOEBSE /BUSJVN 'MVPSJEB 	.FSDL EJQFS�
PMFI EBSJ %FQBSUFNFO ,JNJB 6OJWFSTJUBT
*OEPOFTJB

 4PEJVN ��QBSBTVMGPGFOJMB[P
�
��EJIJESPLTJ��
��OBG U BMFOEJTVMGPOBU
	41"%/4
� 	.FSDL

 ;JSLPOJM LMPSJEB
PLUBIJESBU� 	.FSDL

 "TBNLMPSJEB 1FLBU
	.BMMJODLSPEU

 EBO "RVBEFTU�

4BNQFM BJS UBOBI EBO BJS 1".

4BNQFM BJS UBOBI� EJQFSPMFI EBSJ CFSCBHBJ

LBXBTBO� JOEVTUSJ� ZBJUV EBFSBI� LBXBTBO
JOEVTUSJ� $JLBSBOH� 	TBNQFM� 5�
� 5�
 EBO
5�

 +BMBO 3BZB #PHPS��	TBNQFM��5�
��5�

EBO� 5�

� LBXBTBO� JOEVTUSJ� 1VMP� (BEVOH
	TBNQFM� 5�
� 5�
 EBO� 5�
 EBO� LBXBTBO
5BOKVOH 1SJVL� 	TBNQFM� 5��
� 5��
 EBO
5��
�� 4BNQFM BJS 1".� EJQFSPMFI EBSJ� �
MPLBTJ QFSVTBIBBO BJS�NJOVN�EJ� LBXBTBO
+BLBSUB�	1�
�1�
 EBO�1�
�

"MBU

4QFLUSPGPUPNFUFS� 67�7JT 	+BTDP 7����


5JNCBOHBO BOBMJUJL� 	"DDVMBC

�NJLSP QJ�
QFU� 	4PDPSFY

� MFNBSJ QFOEJOHJO
 BMBU�BMBU
HFMBT�
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1FNCVBUBO MBSVUBO� JOEVL EBO MBSVUBO

TUBOEBS�GMVPSJEB

-BSVUBO�JOEVL�GMVPSJEB

-BSVUBO JOEVL JPO GMVPSJEB EJCVBU EFOHBO
DBSB NFOJNCBOH TFDBSB TFLTBNB OBUSJVN
GMVPSJEB����
� NH
 EJNBTVLLBO LF EBMBN
MBCV VLVS ���
��N- LFNVEJBO�EJMBSVULBO
EFOHBO BRVBEFTU IJOHHB WPMVNF ���
� N-
EBO LPDPL TBNQBJ IPNPHFO�

-BSVUBO TUBOEBS GMVPSJEB

-BSVUBO JOEVL JPO GMVPSJEB� EJQJQFU ��
�
N-
 EJNBTVLLBO LF EBMBN MBCV VLVS
���
�� N- LFNVEJBO� EJMBSVULBO� EFOHBO
BRVBEFTU IJOHHB WPMVNF ���
� N-EBO LP�
DPL TBNQBJ IPNPHFO�

1FNCVBUBO MBSVUBO QFSFBLTJ 41"%/4

41"%/4� 	TPEJVN� ��	QBSBTVMGPQIFOZMB�

[P
��
�� EJIZESPYZ��
��BQIUIBMFOFEJTVM�
GPOBUF
� EJUJNCBOH TFLTBNB TFCBOZBL� ���
NH
 MBMV EJNBTVLLBO LF EBMBN MBCVVLVS
���
��N-EBO�EJMBSVULBO�EFOHBO�BRVBEFTU
IJOHHB CBUBT MBCV VLVS� -BSVUBO� JOJ� EJT�
JNQBO QBEB UFNQBU�ZBOH UFSMJOEVOHJ EBSJ
DBIBZB NBUBIBSJ MBOHTVOH�

1FNCVBUBO MBSVUBO�BTBN�[JSLPOJM

;JSLPOJM LMPSJEB PLUBIJESBU
	;S0$M���)�0
� EJUJNCBOH TFCBOZBL� ���
NH
MBMV EJNBTVLLBO LF EBMBN MBCV VLVS
���
�� N- EBO� EJMBSVULBO� EFOHBO� ��� N-
BRVBEFTU� ,FNVEJBO� � EJUBNCBILBO� � ���
N- BTBN LMPSJEB QFLBU LF EBMBN MBCV
VLVSUFSTFCVU MBMV� EJDVLVQLBO WPMVNFOZB
IJOHHB CBUBT MBCV�EFOHBO BRVBEFTU�

1FNCVBUBO QFSFBLTJ 41"%/4� BTBN

[JSLPOJM

4FKVNMBI WPMVNF�ZBOH TBNB BOUBSB MBSV�
UBO 41"%/4 EJDBNQVSLBO EFOHBOMBSVUBO
BTBN� [JSLPOJM� 	���
� 1FSFBLTJ LPNCJOBTJ
UFSTFCVU TUBCJM TFMBNB� �� � UBIVO� 	#BEBO
4UBOEBSEJTBTJ /BTJPOBM
�����
�

1FNCVBUBO MBSVUBO QFNCBOEJOH 	SFGFS�

FODF TPMVUJPO


���N- MBSVUBO 41"%/4� 	TPEJVN���QBSB�
TVMGPGFOZMB[P� �
��EJIJESPLTJ��
��OBGUBMFO
EJTVMGPOBU
��EJUBNCBILBO LF EBMBN�����
N- BRVBEFTU EBO EJDBNQVSLBO EFOHBO
�� N- BRVBEFTU ZBOH NFOHBOEVOH � N-

BTBN LMPSJEB QFLBU�

0QUJNBTJ��LPOEJTJ BOBMJTJT JPO GMVPSJEB

EFOHBO QFSFBLTJ 41"%/4�BTBN[JSLPOJM

TFDBSB TQFLUSPGPUPNFUSJ

1FOFOUVBO QBOKBOH� HFMPNCBOH� NBLTJ�

NVN

-BSVUBO TUBOEBS JPO GMVPSJEB EJQJQFU

��
� N- LFNVEJBO EJFODFSLBO EFOHBO
BRVBEFTU IJOHHB WPMVNF ���
� N-� %BSJ
MBSVUBO JOJ EJQJQFU �
� N-
 EBO EJFODFSLBO
EFOHBO BRVBEFTU IJOHHB ��
� N-� 4FUFMBI
JUV
 EJBNCJM MBSVUBO UFSTFCVUTFCBOZBL ��
�
N- LFNVEJBO UBNCBILBO MBSVUBO QFSFBL�
TJ 41"%/4�BTBN [JSLPOJM TFCBOZBL �
�
N- LFNVEJBO LPDPL TBNQBJ IPNPHFO�
%JVLVS TFSBQBO QBEB QBOKBOHHFMPN�
CBOH ������� ON EFOHBO NFOHHVOBLBO
CMBOLP MBSVUBO QFNCBOEJOH 41"%/4�

1FOFOUVBO� LFTUBCJMBO TFSBQBO� XBSOB

LPNQMFLT IBTJM SFBLTJ JPO GMVPSJEF EFO�

HBO QFSFBLTJ 41"%/4�BTBN�[JSLPOJM

-BSVUBO TUBOEBS JPO GMVPSJEB EJQJQFU

��
� N- LFNVEJBO EJFODFSLBO EFOHBOB�
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RVBEFTU� IJOHHB WPMVNF� ���
�� N-� %BSJ

MBSVUBO�JOJ�EJQJQFU��
��N-
 EBOEJFODFSLBO
EFOHBO�BRVBEFTU�IJOHHB���
��N-� 4FUFMBI
JUV
 EJBNCJM MBSVUBO UFSTFCVU TFCBOZBL ��
�
N- LFNVEJBO UBNCBILBO MBSVUBO QFSFBL�
TJ 41"%/4�BTBN���[JSLPOJMTFCBOZBL����
�
N- LFNVEJBO LPDPL TBNQBJ IPNPHFO�
%JVLVS TFSBQBOOZB QBEBQBOKBOH HFMPN�
CBOH NBLTJNVN TFUJBQ � NFOJU TFMBNB ��
NFOJU� EFOHBONFOHHVOBLBO CMBOLP MBSV�
UBO QFNCBOEJOH 41"%/4�

7BMJEBTJ NFUPEF BOBMJTJT GMVPSJEB TFDBSB

TQFLUSPGPUPNFUSJ�67�7JT

1FNCVBUBO LVSWB LBMJCSBTJ

-BSVUBO TUBOEBS JPO GMVPSJEB EJQJQFU

��
� N- LFNVEJBO EJFODFSLBO EFOHBOB�
RVBEFTU IJOHHB WPMVNF ���
� N-� -BSVUBO
UFSTFCVU EJQJQFU �
�� �
�� �
�� �
�� �
�� �
��
EBO �
� N-
 LFNVEJBO EJFODFSLBO LFN�
CBMJ EFOHBO BRVBEFTU IJOHHB WPMVNF ��
�
N- 	LBEBS �
� o �
� QQN
� 4FUFMBI JUV
 EJ�
BNCJM MBSVUBO UFSTFCVU NBTJOH�NBTJOH
TFCBOZBL ��
� N- LFNVEJBO UBNCBILBO
MBSVUBO QFSFBLTJ 41"%/4�BTBN[JSLPOJM
TFCBOZBL �
� N- EBO EJLPDPL TBNQBJ IP�
NPHFO� 4FSBQBOOZB EJVLVS QBEB QBOKBOH
HFMPNCBOH NBLTJNVN EFOHBO NFOH�
HVOBLBO CMBOLP MBSVUBO QFNCBOEJOH
41"%/4�

1FOFOUVBO CBUBT EFUFLTJ� 	-0%
 EBO

CBUBT LVBOUJUBTJ�	-02


%BSJ LVSWB�LBMJCSBTJ�ZBOH�EJQFSPMFI
�EJIJ�

UVOH LPOTFOUSBTJ UFSLFDJM� ZBOHNBTJI EB�
QBU�EJEFUFLTJ�	-0%
 EBO UFSEFUFLTJ TFDBSB
LVBOUJUBUJG� 	-02
 NFOHHVOBLBO QFSIJ�
UVOHBO TUBUJTUJL�

6KJ� LFUFSVMBOHBO QFNCFOUVLBO� XBSOB

IBTJM SFBLTJ BOUBSB JPO GMVPSJEF EFOHBO

QFSFBLTJ 41"%/4�BTBN�[JSLPOJM

%JCVBU � CVBI MBSVUBO JPO GMVPSJEB EFOHBO
LPOTFOUSBTJ� �
� NH�- LFNVEJBO� EJVLVS
TFSBQBOOZB QBEB QBOKBOH HFMPNCBOH
NBLTJNVN�EFOHBO NFOHHVOBLBO CMBOLP
MBSVUBO QFNCBOEJOH 41"%/4�

6KJ QFSPMFIBO� LFNCBMJ QBEB TBNQFM BJS

UBOBI EBO BJS 1".

1BEB VKJ QFSPMFIBO LFNCBMJ� JPO� GMVPSJEB

MBSVUBO ZBOH BLBO EJVKJ EJCBHJNFOKBEJ UJHB
LFMPNQPL�� 4BNQFM� EJQJQFU TFCBOZBL� ��
�
N-� ,FMPNQPL QFSUBNB� EJUBNCBILBO� ��
VM MBSVUBO TUBOEBS JPO GMVPSJEB� EFOHBO
LPOTFOUSBTJ� ��� NH�-�,FMPNQPL LFEVB
EJUBNCBILBO� �� VM MBSVUBO TUBOEBS� JPO
GMVPSJEB� EFOHBOLPOTFOUSBTJ ��� NH�-�
,FMPNQPL LFUJHB EJUBNCBILBO� ��� VM
MBSVUBO TUBOEBS JPOGMVPSJEB� EFOHBO LPO�
TFOUSBTJ� ��� NH�-� 4FUFMBI JUV NBTJOH�
NBTJOH MBSVUBOEJUBNCBILBO� �
�� N-
QFSFBLTJ 41"%/4�BTBN� [JSLPOJM EBO LF�
NVEJBO LPDPLTBNQBJ IPNPHFO�� %JCVBU
UJHB� LBMJ VMBOHBO� VOUVL NBTJOH�NBTJOH
LFMPNQPL�.BTJOH�NBTJOH MBSVUBO� EJVLVS
EFOHBO NFOHHVOBLBO TQFLUSPGPUPNFUFS
LFNVEJBO TFSBQBOOZB�EJDBUBU�

1FOFUBQBO LBEBS GMVPSJEB QBEB TBNQFM

BJS�UBOBI EBO BJS 1".

-BSVUBO TBNQFM EJQJQFU TFCBOZBL ��
� N-�

,FNVEJBO� EJUBNCBILBO� �
�� N-QFSFBLTJ
41"%/4�BTBN� [JSLPOJM EBO� EJLPDPL
TBNQBJ IPNPHFO� -BMV� EJVLVS TFSBQBO�
OZB QBEB QBOKBOH HFMPNCBOH NBLTJNVN
EFOHBO NFOHHVOBLBO CMBOLP MBSVUBO
QFNCBOEJOH 41"%/4�
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1FNCVBUBO MBSVUBO JOEVL EBO MBSVUBO
TUBOEBS JPO�GMVPSJEB

/B' TFCBOZBL� ��� NH ZBOH� EJMBSVULBO

EFOHBO BLVBEFT NFOHIBTJMLBO MBSVUBO
JOEVL JPO GMVPSJEB� EFOHBO LPOTFOUSBTJ
TFCFTBS� ���� NH�-� ,FNVEJBO QFO�
HFODFSBO UFSIBEBQ MBSVUBO�JOEVL UFSTFCVU
NFOHIBTJMLBO MBSVUBO TUBOEBS�JPOGMVPSJEB
EFOHBO LPOTFOUSBTJ� ��� NH�-� -BSVUBO
TUBOEBS UFSTFCVU TFMBOKVUOZB EJHVOBLBO
VOUVL NFNCVBU MBSVUBO� EFOHBO LPOTFO�
USBTJ� ZBOH� EJJOHJOLBO QBEB UBIBQ�UBIBQ
CFSJLVUOZB�

1FNCVBUBO MBSVUBO QFNCBOEJOH 	SFGFS�

FODF TPMVUJPO


-BSVUBO QFNCBOEJOH�ZBOH�EJCVBU�EFOHBO

NFODBNQVSLBO MBSVUBO QFSFBLTJ41"%/4
EFOHBO BTBN LMPSJEB QFLBU NFOHIBTJM�
LBO MBSVUBO�ZBOH CFSXBSOB NFSBI�8BSOB
MBSVUBO��JOJ��MFCJI QVEBS��KJLB��EJCBOEJOH�
LBO� EFOHBO� XBSOB EBSJ MBSVUBOQFSFBLTJ
41"%/4� BTBN�[JSLPOJM�

0QUJNBTJ��LPOEJTJ BOBMJTJT JPO GMVPSJEB

EFOHBO QFSFBLTJ 41"%/4�BTBN[JSLPOJM

TFDBSB TQFLUSPGPUPNFUSJ

1FOFOUVBO QBOKBOH� HFMPNCBOH� NBLTJ�

NVN

4QFLUSVN TFSBQBO� VOUVL NFNQFSPMFI
QBOKBOH HFMPNCBOH NBLTJNVN� EJCVBU
EBSJ MBSVUBO JPO GMVPSJEB�EFOHBO LPOTFO�
USBTJ��
� NH�-�ZBOH�EJDBNQVSLBO�EFOHBO
QFSFBLTJ 41"%/4�BTBN� [JSLPOJM� 1BO�
KBOH HFMPNCBOH NBLTJNVN� ZBOH� EJQFS�
PMFI EBMBN QFSDPCBBO� JOJ� ZBJUV QBEB����
ON�1BEB QFOFMJUJBO� JOJ QFOHVLVSBO� EJ�
MBLVLBO�EFOHBO NFOHHVOBLBO BMBU TQFL�
USPGPUPNFUFS QBEB EBFSBI WJTJCMF
 QBEB

QFSDPCBBO JOJ ZBJUV QBEB ��� ON IJOHHB

��� ON� 1BOKBOH HFMPNCBOH NBLTJNVN
IBSVT EJUFOUVLBO VOUVL EJHVOBLBO QBEB
QFOFUBQBO LBEBS TBNQFM LBSFOB QBEB
QBOKBOH HFMPNCBOH NBLTJNVN UFSTF�
CVU EJQFSPMFI OJMBJ TFSBQBO ZBOH NBLTJ�
NVN
 EJNBOB QFSVCBIBO TFSBQBO LBSFOB
LPOTFOUSBTJ KVHB NBLTJNVN	(BOEKBS
� 3PINBO
 ����
� %BSJ IBTJM QFOFMJUJBO
EJQFSPMFI OJMBJ TFSBQBO ZBOH NFOVSVO TF�
CBOEJOH EFOHBO QFOJOHLBUBO LPOTFOUSBTJ
JPO GMVPSJEB
 IBM JOJ TFTVBJEFOHBO QSJOTJQ
QFOHBNBUBO EJNBOB TFNBLJO UJOHHJ LPO�
TFOUSBTJ JPO GMVPSJEB EBMBN MBSVUBO NBLB
UFSKBEJ QFOHVSBOHBO TFSBQBO LPNQMFLT
QFSFBLTJ 41"%/4�BTBN[JSLPOJM� 1FSFBLTJ
41"%/4�BTBN [JSLPOJM ZBOH TFNVMB CFS�
XBSOB NFSBI NFOKBEJ QVEBS EBO DFOEFS�
VOH NFOKBEJ�KJOHHB TFJSJOH�EFOHBO

QFOJOHLBUBO KVNMBI JPO GMVPSJEB� ZBOH
EJUBNCBILBO
� EFOHBO� EFNJLJBO� OJMBJT�
FSBQBOOZB QBEB QFOHBNBUBO� EJ EBFSBI
DBIBZB UBNQBL KVHB NFOVSVO�

1BOKBOH HFMPNCBOH NBLTJNVN QFSFBLTJ

41"%/4�BTBN� [JSLPOJM CFSEBTBSLBO� MJU�
FSBUVS� BEBMBI� ���� ON� 	(IBEFSQPPSJ

,IBOJLJ
 +BIFE
 %FIHIBOJ
4IBNT
 EBO
;BSFJ
� ����
� /BNVO
 QBEB QFOFMJUJBO� JOJ
EJBNBUJ UFSKBEJOZB QFSHFTFSBO QBOKBOH
HFMPNCBOH NBLTJNVN LF BSBI�ZBOH�MFCJI
CFTBS�1FSJTUJXB CFSUBNCBI CFTBSOZB QBO�
KBOH HFMPNCBOH EBSJ ZBOH TFIBSVTOZB EJT�
FCVU CBUIPLSPNJL 	(BOEKBS EBO 3PINBO

����
�#BUIPLSPNJL EBQBU� � EJTFCBCLBO
PMFI QFSVCBIBO QFMBSVU EBO� Q) MBSVUBO
	)BSNJUB
�����
�

1FOFOUVBO� LFTUBCJMBO TFSBQBO� XBSOB

LPNQMFLT IBTJM SFBLTJ JPO GMVPSJEF EFO�

HBO QFSFBLTJ 41"%/4�BTBN�[JSLPOJM

1FOFOUVBO LFTUBCJMBO TFSBQBO EJMBLVLBO
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VOUVL NFOHFUBIVJ� XBLUV PQUJNVN� EJ�

NBOB BOBMJTJT QBEB TFMBOH�XBLUV UFSTFCVU
NBTJI EJQFSPMFI TFSBQBO�ZBOH�DFOEFSVOH
TUBCJM EBO UJEBL UFSEBQBU QFSCFEBBO� ZBOH
TJHOJGJLBO QBEB OJMBJ TFSBQBO�#FSEBTBS�
LBO QFSDPCBBO
� EJQFSPMFI TFSBQBO� XBSOB
LPNQMFLT IBTJM SFBLTJ BOUBSB� JPOGMVPSJEB
EFOHBO QFSFBLTJ 41"%/4�BTBN� [JSLPOJM
ZBOH DVLVQ TUBCJM� IJOHHB NFOJU LF���
TFUFMBI QFOBNCBIBO QFSFBLTJ�

7BMJEBTJ� NFUPEF BOBMJTJT JPO� GMVPSJEB

EFOHBO QFSFBLTJ 41"%/4�BTBN[JSLPOJM

TFDBSB TQFLUSPGPUPNFUSJ

7BMJEBTJ NFUPEF BOBMJTJT QFSMV� EJMBLVLBO
VOUVL NFNCVLUJLBO CBIXBNFUPEF� ZBOH
EJHVOBLBO NFNFOVIJ QFSTZBSBUBO TF�
IJOHHB EBQBU�EJOZBUBLBO CBIXBEBUB�ZBOH
EJQFSPMFI TFMBNB QFOFMJUJBO NFSVQBLBO
IBTJM�ZBOH CBJL�

1FNCVBUBO LVSWB LBMJCSBTJ

,VSWB� LBMJCSBTJ� EJCVBU� EFOHBO NFOH�
IVCVOHLBO� OJMBJ TFSBQBO� ZBOHEJIBTJMLBO
PMFI TFEJLJUOZB� MJNB LPOTFOUSBTJ BOBMJU
CFSCFEB� 1BEB QFOFMJUJBO� JOJ
 QFNCVBUBO
LVSWB LBMJCSBTJ JPO GMVPSJEB� EJMBLVLBO
EFOHBO NFOHIVCVOHLBO� EFMBQBO UJUJL
QBEB CFSCBHBJ LPOTFOUSBTJ GMVPSJEB ZBJUV
�
��� �
��� �
��� �
��� �
��� �
��EBO� �
� NH�-�
1FSTBNBBO SFHSFTJ MJOJFS EBSJ LVSWB� LBMJ�
CSBTJ�ZBOH�EJQFSPMFI�BEBMBI�Z�� ��
�����Y
� �
����� EFOHBO LPFGJTJFO LPSFMBTJ S �

��
����� 1FSFBLTJ 41"%/4�BTBN [JSLPOJM
ZBOH TFNVMB CFSXBSOB NFSBI NFOKBEJ
QVEBS EBO DFOEFSVOH NFOKBEJ KJOHHB TFJS�
JOH EFOHBO QFOJOHLBUBO KVNMBI JPO GMVPS�
JEB ZBOH EJUBNCBILBO
 EFOHBO EFNJLJBO
OJMBJ TFSBQBOOZB QBEB QFOHBNBUBO EJ EBF�
SBI DBIBZB UBNQBL KVHB NFOVSVO�

1FOFOUVBO CBUBT EFUFLTJ� 	-0%
 EBO

CBUBT LVBOUJUBTJ�	-02


#BUBT� EFUFLTJ� 	MJNJU PG� EFUFDUJPO�-0%

BEBMBI KVNMBI UFSLFDJM BOBMJU EBMBN
TBNQFM� ZBOH EBQBU� EJEFUFLTJ EBO NBTJI
NFNCFSJLBO SFTQPO ZBOH� TJHOJGJLBO
EJCBOEJOHLBO� EFOHBO CMBOLP�#BUBT� EF�
UFLTJ NFSVQBLBO QBSBNFUFS VKJ CBUBT�
#BUBT LVBOUJUBTJ� 	MJNJU PG RVBOUJUBUJPO�
-02
 NFSVQBLBO QBSBNFUFS QBEB BOBMJ�
TJT SFOJL EBO� EJBSUJLBO TFCBHBJ LVBOUJUBT
UFSLFDJM BOBMJU EBMBN TBNQFM� ZBOH NBTJI
EBQBU NFNFOVIJ LSJUFSJB�DFSNBU EBO TFL�
TBNB�#BUBT� EFUFLTJ EBO CBUBT LVBOUJUBTJ
EBQBU EJIJUVOH TFDBSB TUBUJTUJL NFOHHV�
OBLBO QFSTBNBBO�HBSJT SFHSFTJ� MJOJFS EBSJ
LVSWB�LBMJCSBTJ�ZBOH UFMBI�EJQFSPMFI�

#FSEBTBSLBO QFSIJUVOHBO TFDBSB TUBUJTUJL

NFOHHVOBLBO QFSTBNBBO SFHSFTJ� MJOJFS
EBSJ LVSWB� LBMJCSBTJ
� EJQFSPMFI CBUBT� EF�
UFLTJ JPO GMVPSJEB TFCFTBS �
����NH�-
EBO CBUBT LVBOUJUBTJ JPO GMVPSJEB TFCFTBS
�
���� NH�-�

6KJ� LFUFSVMBOHBO QFNCFOUVLBO� XBSOB

LPNQMFLT IBTJM SFBLTJ BOUBSB JPOGMVPSJEB

EFOHBO QFSFBLTJ 41"%/4�BTBN [JSLPOJM

6KJ QSFTJTJ� EJMBLVLBO� EFOHBO DBSB NFO�
HVLVS LFUFSVMBOHBO QFNCFOUVLBO� XBSOB
LPNQMFLT IBTJM SFBLTJ BOUBSB� JPO� GMVPSJEB
EFOHBO QFSFBLTJ 41"%/4�BTBN[JSLPOJM�
,SJUFSJB TFLTBNB BUBV QSFTJTJ� EJCFSJLBO
KJLB NFUPEF NFNCFSJLBO� � � TJNQBOHBO
CBLV SFMBUJG��	LPFGJTJFO WBSJBTJ BUBV��,7

TFCFTBS� �� BUBV LVSBOH� /JMBJ LPFGJTJFO
WBSJBTJ��ZBOH��EJQFSPMFI EBMBN QFOFMJUJBO
JOJ� ZBJUV� �
���� %BSJ IBTJMUFSTFCVU EBQBU
EJTJNQVMLBO CBIXB NFUPEF BOBMJTJT� ZBOH
EJHVOBLBO NFNFOVIJ LSJUFSJB TFLTBNB�
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6KJ QFSPMFIBO LFNCBMJ JPO GMVPSJEB QBEB

TBNQFM BJS�NJOVN EBMBN� LFNBTBOEFO�

HBO QFSFBLTJ 41"%/4�BTBN�[JSLPOJM

6KJ QFSPMFIBO LFNCBMJ� EJHVOBLBO� VOUVL
QFOFOUVBO LFDFSNBUBO BUBV BLVSBTJ EBSJ
TVBUV NFUPEF� 6KJ QFSPMFIBO LFNCBMJ
	61,
� EJMBLVLBO QBEB TBNQFM5�� EFOHBO
QFOBNCBIBO MBSVUBO TUBOEBS� JPO� GMVPSJEB
EFOHBO LPOTFOUSBTJ��
����
��EBO��
� NH�-
ZBOH NFNCFSJLBO IBTJM�ZBOH CFSBEB QBEB
SFOUBOH���
������
����

)BM� JOJ� EJLBSFOBLBO LPOTFOUSBTJ TUBOEBS

TBOHBU SFOEBI
 TFIJOHHB QFSCFEBBO TFSB�
QBO TFEJLJU NFNCFSJLBO QFSCFEBBO IBTJM
LPOTFOUSBTJ ZBOH TJHOJGJLBO�5FUBQJ IBTJM
61, UFSTFCVU NBTJI EBQBU� EJUFSJNB� LB�
SFOB TFNBLJO LFDJM KVNMBI BOBMJU EBMBN
NBUSJLT
 TFNBLJO CFTBS SFOUBOH LFTBMBIBO
ZBOH� EJJKJOLBO�"LVSBTJ BUBV LFDFSNBUBO
BEBMBI VLVSBO� ZBOH NFOVOKVLLBO EFSB�
KBULFEFLBUBO IBTJM BOBMJT� EFOHBO� LBEBS
BOBMJU� ZBOH TFCFOBSOZB� ,FDFSNBUBOEJOZ�
BUBLBO TFCBHBJ QFSTFO QFSPMFIBO LFNCBMJ
	SFDPWFSZ
 BOBMJU� ZBOH� EJUBNCBILBO�6KJ
QFSPMFIBO LFNCBMJ EBMBN QFOFMJUJBO� JOJ
NFOHHVOBLBO NFUPEF QFOBNCBIBO CBLV
	TUBOEBSE BEEJUJPO NFUIPE
� .FUPEF BEJTJ
NFSVQBLBO NFUPEF QFOBNCBIBO TUBOEBS
EFOHBO KVNMBI UFSUFOUV LF EBMBN TBNQFM
LFNVEJBO DBNQVSBO UFSTFCVUEJBOBMJTJT
TFQFSUJ QFSMBLVBO QBEB TBNQFM�4FSBQBO
ZBOH� � EJQFSPMFI LFNVEJBO� � EJNBTVLLBO
LF EBMBN QFSTBNBBO�HBSJT LVSWB�LBMJCSBTJ
EBO EJEBQBULBO LPOTFOUSBTJ TBNQFM� ZBOH
EJUBNCBILBO� EFOHBO TUBOEBS�)BTJM UFSTF�
CVU�EJLVSBOHJ�EFOHBO LPOTFOUSBTJ TBNQFM
ZBOH UJEBL� EJUBNCBILBO� EFOHBO TUBOEBS�
4FMJTJI� ZBOH� EJEBQBU� EJCBOEJOHLBO� EFO�
HBO LPOTFOUSBTJ TUBOEBS� ZBOH� EJUBNCBI�
LBO LF EBMBN TBNQFM	)BSNJUB
�����
�

1FOFUBQBO LBEBS JPO GMVPSJEB QBEB

TBNQFM BJS BJS�UBOBI EBO BJS 1".

4BNQFM BJS UBOBI EBO BJS 1".�ZBOH UFMBI
EJLVNQVMLBO EBQBU MBOHTVOH� EJIJUVOH
LBEBS JPO GMVPSJEBOZB� EFOHBO NFOBN�
CBILBO QFSFBLTJ 41"%/4�BTBN[JSLPOJM�
%BMBN QFOFUBQBO� LBEBS� JPO� GMVPSJEB

TBNQFM� EJQJQFU TFCBOZBL� ��
�� N- LF�
NVEJBO� EJUBNCBILBO� �
�� N- MBSVUBO
41"%/4�BTBN� [JSLPOJM� 1FOBNCBIBO
QFSFBLTJ 41"%/4�BTBN� [JSLPOJM� JOJ BLBO
NFOHIBTJMLBO QFNCFOUVLBO LPNQMFLT
CBSV�ZBOH CFSXBSOB NFSBI TFIJOHHB CJTB
EJVLVS� LBEBSOZB� EFOHBO NFOHHVOBLBO
BMBU TQFLUSPGPUPNFUFS WJTJCMF�

"OBMJTJT LVBOUJUBUJG JPO� GMVPSJEB

NFOHHVOBLBO QFSFBLTJ 41"%/4�

BTBN[JSLPOJM

1FNFSJLTBBO LVBOUJUBUJG TBNQFM BJS UBOBI

EBO BJS 1".� EJMBLVLBO� EFOHBO TQFLUSP�
GPUPNFUFS WJTJCMF NFOHHVOBLBO QFSFBLTJ
41"%/4�BTBN� [JSLPOJM QBEB QBOKBOH
HFMPNCBOH� ���� ON� ,BEBS� JPO� GMVPSJEB
QBEB BJS UBOBI CFSWBSJBTJ BOUBSB� �
����
NH�- TBNQBJ� �
���� NH�- TFNFOUBSB
VOUVL BJS 1". �
���� NH�- TBNQBJ
�
���� NH�-� 4FDBSB LFTFMVSVIBO
� � LB�
EBS��JPO��GMVPSJEB QBEB TBNQFM BJS UBOBI
EBO BJS 1". UFSTFCVU NBTJI NFNFOVIJ
TZBSBU� ZBOH UFMBI� EJUFUBQLBO PMFI ,F�
NFOUSJBO ,FTFIBUBO 3FQVCMJL *OEPOFTJB�
1FSCFEBBO� ZBOH UFSEBQBU BOUBSB NBTJOH�
NBTJOH TBNQFM UJEBL UFSMBMV� TJHOJGJLBO

LFDVBMJ QBEB TBNQFM� 5��
� 5��
 EBO� 5��
ZBOH�EJQFSPMFI EBSJ� MPLBTJ 5BOKVOH 1SJVL
EJNBOB LBEBS JPO GMVPSJEB ZBOH UFSEFUFLTJ
DVLVQ UJOHHJ
 IBM�JOJ LFNVOHLJOBO UFSKBEJ
LBSFOB� MPLBTJ UFSTFCVU�ZBOH�EFLBU�EFOHBO
MBVU TFIJOHHB EBQBU UFSKBEJ QFSDBNQVSBO
BOUBSB BJS UBOBI� EFOHBO BJS MBVU�
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,BEBS JPO GMVPSJEB EBMBN BJS MBVU MFCJI

UJOHHJ EJCBOEJOH BJS QFSNVLBBO TFIJOH�
HB EBQBU NFNQFOHBSVIJ LPOTFOUSBTJ� JPO
GMVPSJEB QBEB BJS UBOBI 	8FJOTUFJO �%B�
WJTPO
� ����
�#FSEBTBSLBO QFSIJUVOHBO
CBUBT� EFUFLTJ� 	-0%
 EBO CBUBT LVBOUJUBTJ
	-02
� ZBOH� EJQFSPMFI
� OJMBJ LPOTFOUSBTJ
JPO GMVPSJEB TBNQFM ZBOHEJCBXBI -02
IBTJMOZB�EJBOHHBQ LVSBOH LVBOUJUBUJG UFUB�
QJ NBTJI CJTB EJUFOUVLBO EFOHBO NFOHHV�
OBLBO NFUPEF�JOJ�

,&4*.16-"/

,POEJTJ BOBMJTJT PQUJNVN QBEB QFOHVLV�

SBO JPO GMVPSJEB� EJQFSPMFI QBEBQBOKBOH
HFMPNCBOH� ���� ON� EFOHBO� XBLUV QFO�
HVLVSBO BOUBSB NFOJU LF��� IJOHHB NFOJU
LF��� TFUFMBI QFOBNCBIBO QFSFBLTJ
41"%/4� )BTJM PQUJNBTJEBO�WBMJEBTJ EBSJ
NFUPEF VOUVL BOBMJTJT JPO GMVPSJEB NFOH�
HVOBLBO QFSFBLTJ41"%/4�BTBN� [JSLPOJM
TFDBSB TQFLUSPGPUPNFUSJ NFOVOKVLLBO
CBIXB LSJUFSJBWBMJEBTJ� ZBJUV LVSWB� LBMJ�
CSBTJ
� MJOJFBSJUBT
 VKJ QSFTJTJ
 EBO VKJ QFS�
PMFIBO LFNCBMJNFNFOVIJ� TZBSBU� ZBOH
EJUFUBQLBO�)BTJM BOBMJTJT JPO GMVPSJEB UFS�
IBEBQ� �� TBNQFM BJS UBOBI EBO� � TBNQFM
BJS 1".NFOVOKVLLBO IBTJM� ZBOH QPTJUJG
TFDBSB LFTFMVSVIBO
� EFOHBO� LBEBS BOUB�
SB�
���� NH�- TBNQBJ��
���� NH�-�

%"'5"3 "$6"/

"OEBKBOJ-�� ����� .FUBCPMJTNF�'MVPS EBO

)VCVOHBOOZB� EFOHBO ,FTFIBUBO6�
NVN� Majalah Ilmiah Kedokteran

Gigi Universitas Trisakti ����������

#BEBO 1VTBU 4UBUJTUJL� ����� Profil Keseha-

tan Indonesia 2007� %FQBSUFNFO ,FT�
FIBUBO�3*�+BLBSUB�

#BEBO 4UBOEBSEJTBTJ /BTJPOBM� �����

4/* ������������� Air Minum.

+BLBSUB�#4/�

#BEBO 4UBOEBSEJTBTJ /BTJPOBM� ����� 4/*

���������������� Air dan air limbah

-Bagian 29: Cara uji fluorida (F-) se-

cara spektrofotometri denganSPADNS.

#4/�+BLBSUB�

#BUUBMFC�-PPJF� 4
 .PPSF '�������" 4UVEZ
PG� 'MVPSJEF (SPVOEXBUFS 0DDVSFODF
JO 1PTIU�F�,PPI�F�%BTIUFTUBO
 4PVUI
PG *SBO� World Applied Sciences Jour-

nal, � 	��
������������

$MFTDFSJ� -4
 (SFFOCFSH� "�
 5SVTTFMM� 33�
	&E
� ����� Standard Methods For

The Examination of Water and Waste-

water 	��UI FE�
� 8BTIJOHUPO %$�
"NFSJDBO�1VCMJE )FBMUI "TTPDJBUJPO�

%FOOFZ
 3POBME $
 4JODMBJS
 3PZ� �����
Analytical Chemistry By OpenLearn-

ing : Visible and Ultraviolet Spectros-

copy. -POEPO� +PIO 8JMFZ��4POT�

'BXFMM +
 #BJMFZ� ,
 $IJMUPO +
 %BIJ� &

'FXUSFMM� -
 .BHBSB :�� ����� Fluoride

in Drinking Water. -POEPO� *XB 1VC�
MJTIJOH�� 	1VCMJTIFE PO CFIBMGPG UIF
8)0
�

(IBEFSQPPSJ�.
 ,IBOJLJ�(3
 +BIFE
 %F�

IHIBOJ� .)
 4IBNT�
 ;BSFJ� "�� �����
%FUFSNJOBUJPO PG�'MVPSJEF�JO #PUUMFE
8BUFS 4PME� JO 5FISBO .BSLFU
 *SBO�
American-Eurasian Journal of Agri-

Cultural & Environmemt Science 6(3):

��������

)BSNBZBOJ ,%
 ,POTVLIBSUB *(.� �����

1FODFNBSBO "JS 5BOBI "LJCBU 1FN�
CVBOHBO -JNCBI %PNFTUJL EJ -JOH�
LVOHBO ,VNVI
 4UVEJ ,BTVT #BOKBS
6CVOH 4BSJ
 ,FMVSBIBO 6CVOH� Jurnal

Pemukiman Natah 5(2)� �������

)BSNJUB������ 1FUVOKVL 1FMBLTBOBBO 7BM�
JEBTJ .FUPEF EBO $BSB 1FSIJUVOHBO�
OZB� Majalah Ilmu Kefarmasian �	�
�
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)BSNJUB� ����� Buku Ajar Analisis

Fisikokimia. %FQPL� %FQBSUFNFO 'BS�
NBTJ'.*1"�6*�

,PEPBUJF� 3+
 4KBSJFG 3�� ����� Pengelolaan

Sumber Daya Air Terpadu. :PHZBLBS�
UB� 1FOFSCJU "OEJ�

,VTOBFEJ� ����� Mengolah Air Gambut

dan Air Kotor Untuk Air Minum.Ja-

karta: 1FOFCBS 4XBEBZB�

.BOHLPFTPFCSPUP (
 1SBTFUZBOUPOP 5�

����� Analisa Statistik Air Minum.Ja-

karta: LFSKBTBNB #JSP 1VTBU 4UBUJTUJL
EFOHBO 1FOFMJUJBO EBO 1FOHFNCBO�
HBO &LPOPNJ 'BLVMUBT &LPOPNJ 6OJ�
WFSTJUBT�(BEKBI .BEB�

.FTTBJUGB� "�� ������ 'MVPSJEF $POUFOU� JO
(SPVOEXBUFST BOE UIF .BJO$PO�
TVNNFE 'PPE� 	%BUFT BOE 5FB
� JO
4PVUIFSO "MHFSJB 3FHJPO� Environ-

ment Geology ������������

.VOBE[JSPI� &�� ����� 1FOHBSVI ,BEBS
'MVPSJEB %BMBN "JS .JOVN 5FSIBEBQ
5FSKBEJOZB� 'MVPSPTJT (JHJ 1BEB "OBL
6TJB ����� 5BIVO 	4UVEJ ,BTVT ,FMPMB
EJ %FTB ,VBMB 5BOKVOH
 ,BCVQBUFO
"TBIBO EBO %FTB�EFTB4FLJUBSOZB
 4V�
NBUFSB 6UBSB
 ����
� Jurnal kedokter-

an Gigi Universitas Indonesia 	�
 &EJTJ
,IVTVT�,11*,(�9*
���������

/JTB .� ����� Analisis Kandungan ion

Fluorida Pada Sampel Air Minum
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