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A Study on the Threshold of Dental Fluorosis in a Tropical Area

——An Investigation of the Relationship between Dental Fluorosis
and the Fluorine Content of Drinking Water in Indonesia

by

Gen MinocucHI, Takumi Sato, Kazusada YOSHITAKE,
and Gonjiro Hrromi

Dental caries is so widely spread and inflicting lifelong sufference upon so many
people in the world that WHO 1is recommending to sanitary authorities concerned to
take preventive measures against the disease by fluoridation of drinking water. Although
the recommended method is accepted as an effective prophylaxis, the determination of
the optimal dosis for fluoridation is very difficult problem.

Since 1966, we have been conducting the field researches in Thailand, Taiwan and
South India, and we have suggested that, with the increasing of annual mean
temperature, dental fluorosis is appear at lower fluorine concentration of drink water,
and also the limit of safety permissible range of fluorine content becomes narrower.

This time, in Indonesia, we have examined the incidence of dental fluorosis of some
school children and determined the fluorine content of water taken daily by those
children. As the result, we find out that the dental fluorosis in this country was
appearing at very low fluorine content of drink water. Especially at Bantal area, East
Java, severe dental fluorosis was observed, that is, the incidence of mottled teeth is
100%, fluorine content of drink water is 2.4 ppm, and community fluorosis index is 3.4.

When we consider the above findings and the precision that we can guarantee at
present for fluoridation to water works, and also the individual variation in water
consumption by race or place, the possibility of dental fluorosis occuring would be
great in fluoridation in areas where the annual mean temperature exceeds 70°F. So,
at least, it is required more careful consideration to determine the optimum dose of
fluoridation in tropical area.
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KR FHEMXIC L > TR Y, PEIEY + 7, Sagalaherang X Tz ¥ & L T/MNEEBID
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7y RGHREOREICE, T vH#EA A4 vEB CKE Orion th8 Model 94-09A) B XU 4
AV A—=252— (AR 7 + Y 2V ER Model 801) % FHINTFTE -z, 7272 L Sagalaherang
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3. CFI 0%

CFI (Community Fluorosis Index M4 7 v B&IEIEH) 12 Dean!® 1c k0, 7 v HOL4EHE
TERAMEINCTHMT 5 HikE LTRESNL DT, Dean'™ DBLIREI ORI, iR
BFEMEAD D8 B TIED BRI F O FLEEIC X 5T, Negative 0, Questionable 0.5, Very
mild 1.0, Mild 2.0, Moderate 3.0, Severe 4.0 L MHZZEL, METIRMEEOALE
THICELT, ZORMEMRFRETHRLUTHMAZ CFI L LT3

m 3R F # X

AV FRYTIBGDENEORBEIRMKX OFERICY 1z - TlE, PIEFAEDOEN LY + 7
BRRAR, HIBY + 7180 20F 7 v FIEFHAE IO TIHRITZ LoD, 17 4ERTY
SR T0°F DI EOBGTHIX S 7 v RIEFER OB FUMX E LTEELEDTH B,

A O Fig. 1 FICORTED T, BBLRGH, PRBRIUETY + 70 3HKX
G end, —hHY + 7EEBILA~3 ANHE, 6 A~IANEFLINTED, FHEMK
AT EBEIX O BV 4R, W&iE Table 1 o#YTH S

SAGALAHERANG DISTRICT
SAGALAHERANG AREA

DAJEUHKOLOT AREA PAKEM AREA
SERANGSARI AREA /
e TJIATER AREA / BANTAL AREA
Djakarta
Q
u&
Bandung

Surabaja

Jokjakarta

Fig. 1 Map of Investigated Areas in Java

VHIR Y + 7 TOHAMIZ, Sl Padjadjaran K22 £ U0 Bandung rhdufigle ot
Fhcimarh o R ERRE OB R F R A BRI X » TRREMRE BB S h
TWVWABHIKAZRAL, §18D BHELK 650m O d 5 Bandung ilidx Hdb oY + 7D
Filf) 40~50km T fEd B4 4, Tk 250m ¢ Sagalaherangili ¥ XU Dajeuhkolot #t,
Mk 350m > Serangpandjang k8 X U Tiiater fTH 5, T4 6% #RFK L T Sagalaherang
WX EF 5 (Fig2), o5 5 Tiater AFicld, T< W50 ICHIEAZ b T kil TV 21k
#1 2,000m @ Tangkubanplau ‘kili73d6 b, fEicid Tiater 3 X Maribaja O DD R
MEHE LTS,
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Table 1 Monthly Mean Temperature and Rainfall in Some Places in Indonesia

Place Djakarta * Bandung ** Jogjakarta * Surabaja **

above sea level 8m 730 m 107 m 3m

mean rain mean rain mean rain mean rain

MONTH temp. fall temp. fall temp. fall temp. fall

°C mm °C mm °C mm °C mm

1 26.2 335 23.5 305 25.6 307 26.6 268

2 26.3 241 23.8 132 25.6 287 26.6 246

3 27.1 201 24.0 360 25.9 239 26.6 272

4 27.2 141 24.2 280 26.4 185 26.9 215

5 27.3 116 24.2 225 26.1 119 26.9 131

6 27.0 97 23.7 107 25.6 79 26.4 87

7 26.7 61 22.7 88 25.0 33 25.8 72

8 27.0 50 23.4 95 25.3 36 26.1 3

9 27.4 78 24.0 144 26.1 33 26.8 4

10 27.4 91 23.9 165 26.7 91 27.7 34

11 26.9 151 23.9 294 26.1 203 27.8 107

12 26.6 193 23.8 167 25.9 236 27.0 239

VEAR 26.9 1755 23.8 2362 25.9 1849 26.8 1616
(80.4°F) (74.8°F) (78.6°F) (80.2°F)

x PRMEL 1970
s 5 HIFR K ALY
ok IR (Bandung) SFEJIME 19702

PENROERIITILOBY TH 5,
PHIR Y » 7

Bandung i[if%F, Subang IF., Sagalaherang AP

(@ DJAKARTA

PURWAKARTA

TJIANDJUR

BANDUNG
Fig. 2 Map of Subang District
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® Sagalaherang 1l (Fig. 3)
Sagalaherang # 2 /N¥F

Sagalaherang ff 3 /\¥k%

PONGGANG
TIJURUGAGUNG

PURWAKARTA

TJIPANTJAR

TJIKUDJANG SUKAMADI

N

2%
TJITJADAS BUNTHAJU

SUBANG

TJURUGR.ENDENG

TJISAAT
L}

PALASARIL ® SANTJA
® xg TJIBITUNG

[
TJIBEUSI

*:The source of water collected in this survey.

Fig. 3 Map of Sagalaherang District

® Dajeuhkolot # (Fig. 4)
Dajeuhkolot # 1 /N3¢ ks

Dajeuhkolot 7 2 /N2EH



HETJTHE 10515
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* 1 The source of drinking water collected in this survey.

@®:School investigated.
Fig. 4 Map of Dajeuhkolot Area

® Serangpandjang #f (Fig. 5)

Serangsari /Y

PONGGANG A
S LELES

; SERANGPANDJANG % -
| TUDJENGKOL i
i ERPETT LN 3 ‘
; i DAJE T
{ ; D J[UHKOLO@ALA\HERANG

% Source of drinking water
i+ Awirarangas, Tjibungur
2
2

< Tjibarubus, Tjinore
32 Serangsari/Gangkolan, Thinata

Sehool investigated

@ :
Fig. 5 Map of Serangpandjang Area
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@ Tjiater & (Fig. 3)
Tiiater s\eFs
higy + 7 OFEHIT Jogjakarta 1CdH 2 HHM/KERDOKEFFIC KD 0.3ppm 7 v FEhs
RIS TOMKZRA Y B COHE» S L~ 26km, kihodhiEicd b MEk
800m &b s Banteng K TH 5, HEHXITFiLOBEY TH 5,
gy v+ 7
Jogjakarta THULXR
® Pakem #f Hargabinangun #f
Banteng /N3

HE Y + 7 @ Bantal #i2, Surabaja Ti® Airlanggah K22H53B4 3% L Situbond 7iic
BEFE Lo A v B 2 o T ARBHRIC & O F B BRI ZA LM E SN TV IR TH DI 5,
REZZDFERBFESMTEINTES T, SRIOFRITY D4 ¥ F 2y THEAEHRD O b HE
ZHEFEINIATH O, T AEPEHHIGRAL, TOMNIBIEY + 7 OF 415 Merapi KLkl
HORRAHICYE 720, HER L VK 10km FHICA - 72T, Bkl E#ic 364 % Banjuputih
MOFPHKITALIE LTV D o HENRO/NERII TRLROBY TH %,

Hy 7
Situbond i £ %F, Banjuputih I (Fig. 6)

MADURA

O]
SURABAJA

S

MADURA STRAIT

GEMPOL

PASURUAN
TRETES

SITUBONDO y
ASEMBAGUS;

anTALY

7
7
i

| /
] s
1 i
vt

Ay A
IDJEN MERAPI

Fig. 6 Map of Asembagus District
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® Asembagus £, Bantal & (Fig. 7)
Bantal /N¥FR

ASEMBAGUS
U

s

-

¥ ! The source of drinking water
collected in this survey.

Map of Bantal Area
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' B %
1.

M 7 v BRAEFEFE AR
(1) PO+ 7 AR

Sagalaherang Hi[X, 4 A& 6 /INEKDFEEIOLZIC OV TIOEBRELITIS » 7R E Table
2IRTCELTH B,

W7 v BE GO, Fh MT EB532) FrE# 13 Questionable %4 ¥ T6964 112904,
4. 7% THIE D DEERERL, BT Tiiater /NERTIZ61. 3% L& - 12,

RICTNHSRHAEZEMNBEHA LT 2KE GFF, RIALBID 2HRTZOAKDEK
EWCHE L THRAK Uiz, —BOFEIC DO TR SENMZEL TRASFKTEIC OV TOHEE S
Z, ¥FEICIORY) 2F L VHEICRKERE Ldi, Sagalaherang 2 8 XU 3 /N¥KD
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Table 2 Name of Schools and Number of Children Examined and Appearance of
Mottled Teeth in School Children at Sagalaherang District

Source of Number of Number of Incidence of
o drinking water p children MT**
Area Name of School of children chlld‘rex:1 with MT* T
examined examine (%) + 1 2 8 4
SAGALAHERANG  Sagalaherang II (See table 5) 209 63 (30.1) 28 2 25 8 O
Sagalaherang III 158 63 (40.0) 36 5 19 8 0
Total 367 126 (34.3) 64 7 44 11 0
DAJEUHKOLOT Dajeuhkolot I & II Tjikomok 45 18 (40.0) 97 2 00
Tjisumur 63 29 (46.3) 12 5 5 0
Tjikalong 47 25(83.2) 12 6 5 2 0
Total 155 72 (46.5) 3318 14 7 O
SERANGPANDJANG Serangsari Tjinata 94 43 (45.9) 14 8 15 4 0
TJIATER Tijiater Tjitjenang 80 49 (61.3) 13 8 22 6 0
Total 696 290 (41.7)
' * MT Mottled teeth - V V V V )
** Dean'®'® DAKICHEVRD L H IKHKIET 20 DITOR SRR, HUEZEET 0
+: Questionable, 1: Very mild, 2: Mild, 3: Moderate, & 4: Severe
Table 3 Name of School and Number of Children Examined and Appearance of Mottled
Teeth in School Children at Paken (JOGJAKARTA) District
Name of schoo]  Number of children  Number of children _Incidence of MT
ame of scho examined with MT (%) . 1 9 3 4
Banteng 70 11 (15.7) 8 2 1 0 0
Table 4 Name of School and Number of Children Examined and Appearance of
Mottled Teeth in School Children at Asembagus District
N £ school Number of children Number of children o mIncidence of MT s
ame of schoo examined with MT (%) n 1 9 3 4
Bantal 75 75 (100.0) 0 0 14 33 28

FHEEEHMX O IE TOEBEMAOEIFT (FXTHER) 2BRE, BEAE/NNEEKS

EDHBEBERHF 7 XILEBKITIAKD 210 13F/AKkTH D Table 5 8K Fig. 3~5 TR

TCELTH D, NITOEARES LU n -~ HERENENKD R L KEERT,
Dajeuhkolot #51 - %8 2/NER TIZ, HEE 2 OKAKIFEINC 6 BHCH T 5 T &k,
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Z®W Table 2 ITRFTZDDOKBFICODNTHAE LD TH S, RU L Serangsari /N T
B F I 2 KB NCEBITr T o viens, RIORT—EICOWNT, Tiater /NERICONT b
FULZB PRI OWTHAELLLDTH S, KEDOHIBLXZOHERZNTNS Table
5, Fig. 3~5 [CRTEOTH 5

@ hEY Y 7RIS

Pakem #i[X, Banteng /NFH DEHETOZIC DN T DML AL EIT Table 3 1TRF &<
ThHb, TOMXOIKEIOKET, BEALDEMBE—DRELALTED, MhOKEDOFH
HEBA LT, TDO—2oD /K Banteng spring OKAZKA LTS EITHDWTHES L1,
KBERHNCRELTH 5,

(3) HILY ¥ 7 I

Asembagus H#1[X, Bantal /NEHEOFETSEICOOTOIIRS AL RIZ Table 4 10RS
DTHB, TOWKIBHBO &L, HARNTA ¥ VA & 7 OWFPIC L O EIRICEHOBHRE
&b Asd 5 & LT Surabaja 1c$H % Airlanggah AZENFEBICH &G 375 41, AKE ST AR
BB IR LTI b s, T DOBORIR TR 7 v HLMDIE o2 E SN TS HIET
Hotc P 13k, TOHNHERIEE Table 14 ERITRTHD TH S, < i3 Banjuputih JIjAs
Bantal HAEOTHNLTEO, CONOFRIE Y v+ 7 ESHHL  ICAIi3 2 Merapi K11k
O oDWADSH 5 INTHEL D& Eb, FOL4FO Banjuputih ZAWIOET, 40
ECKIBITRBERICE > TED, WRICHFET 2ME—DMEI D Bantal T, FiiTid
G305 LT BUMO MO EICIOR S NTH Y, I FR TS 03 B2 WA LRI D
P 6, AKHICE4Ae  WKDE L, I ETCHEM & Nic b O, BRI &2 &
NnTWt,

FHE—"530 P O F EOFEHTH 545, Bantal FOFEMENIR AT E v EenasTH
D, ABEDOMEL LTRSS 2O LESFLET 204 T, VI n &5 #ii T
KOKENWCEEZ RZTHEIH DGR EDHTH - 1o,

C ORI BB O O/NER S EOBAR R Table 4 10X LT &L HRED 1544
3 (100%) WCHEIRME, L b Moderate, Severe DL WEFEDORIRSEGE A LD TH D,
‘it Z &L CFL 323.0 28 A A MEZ13 L 72,

FROHRKE LTRESORBHFZH L, MELKTSAOFFEMNESLL, CONI
H I BAEBICE I LTHK Lz, RO DHFROT NG KIE T 20m 0BENHDT,
KENMERIIROEN TH - 7o —H—EORRIZE - IKAEKALTED, Sichbhbho
mmaﬂu,%@b%mﬁw%mofm%&ém%km&&m,Wb@ﬁ&fm@mﬁﬂﬁi
CHAPERY) 25 L VHICHEIEREL TS S S kb TH b, coidn, otk
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THEET 3 AFRTIREFIRL 2,
Bantal N % L Bantal T HFK, NIkSFEk#AR Fig. 6, 7 IWRL7ED T
5,

2. KERAEHR

ARERHR, Fio &L FAT 100ml ADDOARY =F L VIHICHERK L—HD 7 v #
ERBZBROTINTRER, REREEEROBARPHBICEOTLUTOFSHIC OO T
T8 - 1o

HHIRAEARFEOKH LT EKkDED, FHEMRMEDW  HhDKEL LT Z DM
Ty T EOBMATRTIRALIKICDOTEBE T TIKEBO N Z1T1E - 12,

1O 7vREeFEE

a) PEEY + 7 #AHMK, Sagalaherang BT BEkbKh 7 v HEHE

B LBk EOTIER Fig. 3,45 O Ic « BB L OMETR LI bDT, 207
v #AEH BT Table 5 {ORTEYD TH B, ROLED» ONT, BFELLIOVHEERLTH S,
Kradjan (9), Timar Agung 72 & —, “OKEEZKR X, —BICI3 & A EDKIFEITBNTHIK,
NMEHAEBHZRICBOTIZIZ 2EOMAR LI LREKSH 5, KA Tiater EHR T
ZTOEBTEHETH - 712,

b) thEY + 7HEMKX, Pakem BT A3&EKbh 7 v EEEE

ZOMRX TR, WD &L Banteng /NERFED S b AILSOE AT LR HK—
HFRORAEE NG E LSO T, ZD/kIE Banteng ©7 v #4F i 0.22ppm TH - 12,
(Table 6)

c) HEWY »7HEMK, Bantal I BIFAEIAKDT v ESHE

kK 7 v EEFEE Table 6 1CORT 23, BktE UTRIUIcT XTOHFK, KD
% 2ppm P EOBEEED 7 v RAFERL, 55 3.47ppm, HERDTHRMLHF K TR
3.96 ppm AR Y b DHH - F2,

Ficbk~tz o EL, WEICTKREIKEE LTOBRBVEHFNZEAEZFCELICH T
FIZLRBEMD 1 ¥#EERLZ0T, HFFKICONTRETORENIL S DH» ST TEEE,
XN DWTIREHKA & LTHRKREN T BNtk & MR I T2 )RR
FkONHEEE, thETho REME LTHOE -, LI EORREELHIDH Table 6
TH5b,

d) VT ENERZHBIRICETZEEKTT v EEHE

£ F TN L1z Djakarta ¥ k0 Bandung i [/ki#E7K, Surabaja y1%F Prigen i

13
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SokiEk, FU L Surabaja #5 Tretes @ Hotel PNE S EKICDWTO S#rfEld Table 7
DBYTH 5,

Table 5 Source and Fluorine Content of Drinking Water Collected
in Sagalaherang District, West Java

source of water Fluorine content (ppm)
kind mark on map & name wet season dry season  mean
I Betok 0.04 0.10 0.07
1I Gembong 0.03 0.04 0.04
111 Kradjan III 0.02 0.04 0.03
v Kradjan II 0.02 0.05 0.04
A% Nangkoda 0.02 0.04 0.03
well VI Kaum 0.02 0.04 0.03
VII Borondong 0.02 0.06 0.04
VIII Kiripik 0.02 0.07 0.04
Sagalaherang X Timar Agung 0.05 0.086 0.05
area X Tangsi 0.02 0.12 0.07
XI Tiitalutug 0.09 0.18 0.13
1 Kradjan I 0.03 0.05 0.04
2 Tjibinong stream 0.11 0.28 0.19
spring 3 Tjikiara 0.03 0.07 0.05
or 4 Tjimudja river 0.07 0.12 0.09
nver 9 Kradjan 0.10 0.05 0.07
10 Borondong 0.03 0.05 0.04
Tjiawi Larangan 0.06 0.08 0.07
_ 1 Tjikomok 0.05 0.08 0.06
DaJZ‘;?;{OIOt spring 2 Tjisumur 0.06 0.11 0.08
3 Tjikalong 0.04 0.06 0.05
) 1 Tjibungar 0.05 0.07 0.06
Ser:;%'san spring 2 Tinore 0.06 0.08 0.07
3 Tjinata 0.07 0.07 0.07
spring 7 Tijitjenang 0.24 — (0.24)
Tjiater area river ggfetf’%;’;figated 0.04 0.31 0.17
spring Tjiater Hot Spring 0.05 0.20 0.13
5a Leles I 0.05 0.07 0.06
. 5b Leles 1T 0.05 0.09 0.07
spring .
at ranlc,lom 6 Palasari 0.03 0.12 0.07
samping Sumur Bandung 0.07 0.09 0.08
0.07

river Tjiasena river 0.05 0.09

14
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Table 6 Source and Fluorine Content of Drinking Water
Collected in Central and East Java

source of water Fluorine content

kind mark on map & name depth (m) (ppm)
Central Java
Pakem area spring Banteng 0.22
East Java
14 Ko Hong 19 2.56
15  Baisinten 19 2.40
20 P. Ahnajoc 20 3.47
21  P. Soenemanoer 21 1.96
22  Ardjodikaro 21 3.417
25 P. Rasoc 21 2.45
well 36  B. Dathani 25 2.36
Bental area 47 Namea 22 2.82
50 P. Djoinawija 22 2.71
| average / 2.69
Banjuputih river
1 side stream 2.31
) II  central stream 2.13
TVET 111 upper reach 2.20
IV branch (irrigated water) 2.11

| average / 2.19

Source of drinking water Fluorine content (ppm)

City water of DJAKARTA (Mr. Nishihara’s) 0.06
City water of BANDUNG (Dr. Imai’s) 0.09
PRIGEN, simple water supply 0.12
PRIGEN, river water 0.10

TRETES, (Hotel Tandjung) 0.09

(@) KEAA+VRE (pH)

pPH BRI EAETNTOKBETRERDMEER Uik, £LRERETH -2, BEEDOE
HEWVDIL Tiiater AR TH Y, ZHEREAIKERIN TV, RICEEDE DT Saga-
laherang #iX D B - vk ] E LTEHMTHH SN TS Palasari DR T, TNHEFRLT
RERBICERAINT & 2T SKBPHEBECFHAINTNEEDETH o7,

Bantal D& HF/KIIEEEM: TH - 7243, FEHMZ L5 Banjuputih JiliZ, 4ABEIOFEEH
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DR TIIMHE—DTFET VI VDS D TH -7, Table 8 |3 Sagalaherang OFZFE, #%ZFE D pH
EZRUTWVD, HEHEDAD Pakem I XU Bantal I >WWTIRMhD ks 3R & 3kic Table
1B I/RLTH %,

Table 8 Water Analysis of Drinking Water in Sagalaherang District

(pH]
source of water pH
kind mark on map & name wet season dry season
I Betok 4.9 6.6
11 Gembong 5.4 6.4
111 Kradjan III 4.9 6.2
v Kradjan 1I 5.6 6.1
v Nangkoda 5.2 6.2
well VI Kaum 5.8 6.3
VII Borondong 5.2 6.4
VIII  Kiripik 5.3 6.4
Sagalaherang IX Timar Agung 5.5 6.4
area X Tangsi 6.0 6.5
XI Tiitalutug 5.3 6.6
1 Kradjan I 4.9 5.5
2 Tjibinong stream 6.5 6.5
spring 3 Tjikiara 5.4 6.6
or 4 Tjimudja river 5.9 6.6
nver 9 Kradjan 6.5 6.3
10 Borondong 5.7 6.5
Tjiawi Larangan 6.5 6.7
) 1 Tjikomok 6.4 6.8
Da—':;il:()bt spring 2 Tjisumur 4.9 6.8
3 Tijikalong 6.2 6.8
1 Tjibungar — 6.9
Serangsari area spring 2 Tinore 6.4 7.0
3 Tjinata 6.4 7.0
. 7 Tjitjenang 6.5 —
Titater area spring Tjiater Hot Spring 2.1 2.2
river Tjiater, irrigated water way 2.8 7.0
5a Leles 1 5.2 6.3
. 5b Leles 11 5.9 6.6
other places in spang - ¢ Palasari 4.3 3.5
West Java Sumur Bandung 6.0 6.5

river Tjiasena river

Lo
Lo

6.7
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3 H & X
BERIFEHEELED, KPEBELTOEI 4 VOREZA A VOBEBLSABESEIITK
STHEIN, REPICKPDOBEEA A VEEZRKT S EBt¥s, ILCOHFICLDIE
FEBER ppm OESFEMVIGS EE b5,

HEROEHODOR 2H/BIUSMHEMMRUTHE U, BonsEEAZzOEE 2455/
BEHELUTRELWERES NIV EBRBRNICHS ATV EDT, HERAR-TCHFL,
X2, X DEEEMLLTERRLTH S, (B12AHITH 5K TORBRIAIEIC LS & T65myy
(RS L), 474mes (2 f5FHD, 233me (5 fEMFD LWL SEER L)

BBV Y » 7 Tiiater HIR/KTH o 1eds, BEUKO P TREH Y » 7 Bantal K%
KIEDSEWE AR Uz, — Sagalaherang X D kK IZ &M ITEVEBERLZIRT ONE
» - 1z(Table 9),

G i3

— MK DBEE R KT ET A ANV Y I LB L= 2 v U ADHEBED I DICET B DT,
INSDEROEGERTEDEINS Y, TCTRIMBA A VEMICE>TEY, 2MHB1 A
YO, MHKOLBEEE UTRE LIS DAEXIST B RERA VY Y 40 ppm I[THE L
72bDTH 5,

Table 10 |3 Sagalaherang HIXD{F, WEBITTOLEHELR LTS, 7 vREFH
BERBHICHFICB O THICHEK TEBEESETHIN S H - 7c08, DTN LBOKOEHANTS -
7z, Pakem, Bantal {3 £13ICE/RLTH %,

Bantal OHF /KB LLHKOREEICAD, —DOHFTRBEKICEYT 5600 - 1,

(5) Hnvvy nEAE

KPDAN YT bA 7 YV FBEKDE - ESHERF RS THEDOFHNELLZHDTHY,
WA &2 1B ARk DM 27k L Sagalaherang #i[X TIZ{K/4 TdH - 7z(Table 11),

Ay ABIZEE UTHERRENICHSR L, RO TRIRE, WERIEICHRT 2243, TERIEIZK
WCHEIR TH Y, —RICTREREIC K N5 h Tater OIRMRELROEMIT MR THY, T
Bantal OE & hoksr &L Merapi KO ¥ L BbHE 5,

(6) HHFAAvEaEtE

BWH#EA T VRITRTORRKICEBENE 0, SADEIC 2458 LR EEBDLTHIEC
L, BIRUEMMORB EAEBKICKITIH T EnS, AMICLZERPH B L UHEEEICK
BUHADMICTRIE B LT KIS OUANFRENRNTH D, Sagalaherang TR FMNZTHE S
DT RICTIEE T H - foH3(Table 12), Tiiater iR TIEIMIGICE M 247K L, Bantal T & &8
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ERUTco 1eEKBOBBRNSHBRA 4~ ORIESHRIL 2 - 72 T & RAKEDITHREROHE
B U CRIREA SR U7z (Table 13),
B, BEITTICHHRD T &K Alrlanggah K TERE N BHIC K 5 Bantal K3
RBLUA Y F 2 THRICK B EHOKT 7 v REFBOTTHERZKHM: L, Table 14 ITRY,
Table 3 Water Analysis of Drinking Water in Sagalaherang District

[Specific Conductivity]

o specific conductivity

source of water (m mho/cm)
kind mark on map & name wet season dry season  mean
I Betok 45.2 61.3 53.3
11 Gembong 74.7 30.9 52.8
111 Kradjan III 56.6 73.2 64.9
v Kradjan II 54.7 84.5 69.6
A% Nangkoda 56.0 61.0 £8.5
well V1 Kaum 57.0 52.4 54.7
VII Borondong 54.0 39.9 46.9
VIII  Kiripik 41.9 54.4 48.2
Sagalaherang IX Timar Agung 34.0 35.7 34.9
area X Tangsi 41.5 68.7 55.1
X1 Tjitalutug 174. 85.0 130.
1 Kradjan I 82.3 74.8 78.6
2 Tjibinong stream 68.0 131. 100.
. 3 Tjikiara 53.7 61.9 57.8
spring
or 4 Tjimudja river 64.3 79.1 1.7
nver 9 Kradjan 110. 96.6 103.
10 Borondong 31.2 65.2 48.2
Tjiawi Larangan 83.4 87.8 85.6
Tjikomok 68.0 71.1 69.6
DaJZ‘:’}e’;(OIOt spring 2 Tjisumur 68.4 67.8 68.1
3 Tjikalong 50.4 52.2 51.3
1 Tjibungar — 98.2 (98.2)
Serangsari area  spring 2 Tinore 86.6 99.0 92.8
3 Tjinata 89.2 99.2 94.2
] 7 Tjitjenang 98.7 — (98.7)
Tjiater area Spring Tjiater Hot Spring 809. x5  996.x5 903.x5
river Tjiater, irrigated water way 721. 121. 421.
5a Leles I 61.0 4.0 67.5
) 5b Leles II 62.4 73.0 67.7
other places in P8 g Palasari 401. 509. 455.
West Java Sumur Bandung 86. 1 9.9  88.5
river Tjiasena river 55.1 85.0 70.1
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Table 10 Water Analysis of Drinking Water in Sagalaherang District

[Hardness]
T "w 7 water hardness
source of water (as CaCOs ppm)
kind mark on map & name wet season  dry season mean
1 Betok 16.6 7.3 12.0
II Gembong 16.0 2.2 9.1
901 Kradjan III 6.6 8.4 7.5
v Kradjan II 8.3 5.6 7.0
v Nangkoda 8.1 3.9 6.0
well VI Kaum 3.7 2.5 3.1
VII Borondong 10.5 0.7 5.6
VIII  Kiripik 4.7 0.9 2.8
Sagalaherang IX Timar Agung 2.1 0.6 1.4
area X Tangsi 1.1 1.7 1.4
XI Tjitalutug 39.5 3.0 21.3
1 Kradjan I 15.0 13.6 14.3
2 Tjibinong stream 2.4 8.6 5.5
spring 3 Tjikiara 5.9 9.4 7.7
or 4 Tjimudja river 12.9 8.3 10.6
nver 9 Kradjan 7.5 9.8 8.7
10 Borondong 7.1 7.6 7.4
Tjiawi Larangan 15.1 3.6 9.4
_ 1 Tjikomok 2.1 6.9 4.5
Da;zx;il:olot spring 2 Tjisumur 2.4 2.4 2.4
3 Tjikalong 2.9 0.8 1.8
1 Tjibungar — 6.7 (6.7
Serangsari area spring 2 Tinore 18.1 10.3 14.2
3 Tjinata 20.0 10.8 15.4
. 7 Tjitjenang 15.5 — (15.5)
Tjiater area SPTing Tjiater Hot Spring 62.7 53.5 58.1
river Tjiater, irrigated water way 22.1 12.6 17.4
5a Leles I 11.5 16.7 14.1
. 5b Leles II 3.9 4.0 4.0
other places in PHRE 6 Palasari 10.6 50.4 30.5
est Java Sumur Bandung 6.6 13.7 10.2

river Tjiasena river 0.8 9.0 4.9
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Table 11 Water Analysis of Drinking Water in Sagalaherang District

[ Calcium]
source of water Calcium content (ppm)
kind mark on map & name wet season  dry season mean
I Betok 2.3 1.8 2.1
11 Gembong 2.8 0.7 1.8
11 Kradjan 111 4.6 3.4 4.0
v Kradjan II 1.0 3.5 2.3
A% Nangkoda 1.0 2.2 1.6
well VI Kaum 0.7 1.1 0.9
VII Borondong 2.4 0.6 1.5
VIII  Kiripik 3.6 0.9 2.2
Sagalaherang IX Timar Agung 0.7 0.8 0.8
area X Tangsi 1.0 1.4 1.2
XI Tjitalutug 6.6 2.2 4.4
1 Kradjan I 6.5 2.0 4.2
2 Tjibinong stream 0.7 6.4 3.6
spring 3 Tjikiara 4.9 3.7 4.3
or 4 Tjimudja river 1.5 3.1 2.3
river 9 Kradjan 1.3 14.6 8.0
10 Borondong 0.8 5.8 3.3
Tjiawi Larangan 1.3 2.3 1.8
Tjikomok 0.9 3.3 2.1
Daj:ili(olot spring 2 Tjisumur 4.6 3.5 4.1
3 Tjikalong 0.5 2.7 1.6
Tjibungar — 8.9 8.9
Serangsari area  spring 2 Tinore 2.1 6.5 4.3
3 Tjinata 4.1 6.2 5.2
. 7 Tjitjenang 3.4 — 3.9
spring .. .
Tjiater area Tjiater Hot Spring 25.9 15.0 20.5
river Tijiater, irrigated water way 4.7 8.3 6.5
Ba Leles 1 3.0 2.8 2.9
. 5L Leles 1I 3.1 2.6 2.8
other places in P& g Palasari 1.1 4.6 2.9
West Java Sumur Bandung 3.4 3.5 3.5
5

river Tjiasena river 0.3 2.8 1.
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Table 12 Water Analysis of Drinking Water in Sagalaherang District

Sagalaherang
area

Dajeuhkolot

area

Serangsari area

Tjiater arca

other places in
West Jave

[Chlorine]
source of water Chlorine content (ppm)
kind mark on map & name wet season  dry season mean
I Betok 10.3 9.7 10.0
11 Gembong 16.0 4.6 10.3
I Kradjan III 9.4 14.4 11.9
v Kradjan 1I 8.8 18.6 13.7
\Y Nangkoda 9.9 11.0 10.5
well VI Kaum 10.1 7.5 8.8
Vi1 Borondong 7.3 3.8 5.6
VIII Kiripik 6.6 6.8 6.7
IX Timar Agung 3.2 3.5 3.4
X Tangsi 5.5 8.8 7.2
X1 Tjitalutug 61.7 10.6 36.2
1 Kradjan I 24.3 24.4 24.4
2 Tjibinong stream 11.4 30.5 21.0
. 3 Tjikiara 9.0 10.7 9.8
spring
or 4 Tjimudja river 8.3 6.6 7.5
fver 9 Kradjan 22.9 10.6 16.8 .
10 Borondong 2.9 6.4 4.7
Tjiawi Larangan 12.0 5.1 8.6
1 Tjikomok 9.7 5.1 7.4
spring 2 Tjisumur 12.3 4.7 8.5
3 Tjikalong 5.5 3.5 4.5
1 Tjibungar - 6.0 (6.0)
spring 2 Tinore 12.8 6.1 9.1
3 Tjinata 14.7 5.8 10.3
) 7 Tiitjenang 16.3 — (16.3)
sprng Tjiater Hot Spring 614. 580. 597.
river Tjiater, irrigated water way 151. 11.7 81.
5a Leles 1 8.6 8.1 8.4
. 5b Leles 11 9.3 7.4 8.4
POnE g Palasari 94.6 148. 121,
Sumur Bandung 16.3 11.8 14.1
river Tjiasena river 9.3 10.7 10.

0
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Table 13 Water Analysis of Drinking Water in Central and East Java

h:;%tsr Calcium  Chloride
conductivity C é?)s pH  content content
kind mark on map & name  (m mho/cm) (as CaCOs

source of water specific

- U ppm)  (epm)  (ppm)
Central Java
Pakem area spring Banteng 115 25.3 6.5 2.9 18.0
East Java
14 Ko Hong 902x 2 459 6.6 174.7 518
15  Baisinten 511x 2 273 6.2 93.4 269
20 P. Ahnajoc 892 221 6.3 74.3 251
21 P. Soenemanoer 794 % 2 363 6.4 94.0 512
well 22  Ardjodikaro 809 226 6.6 T71.8 247
26 P. Rasoc 851 216 6.2 94.9 262
36 B. Dathani 916 244 5.8 96.7 296
Bantal area 47 Namea 613x 2 254 6.3  99.3 376
50 P. Djoinawija 838 203 6.4 92.7 264
Banjuputih river
I side stream 583 125 7.2 52.7 200
i II  central stream 600 130 7.2 52.3 190
TYET 11 upper reach 594 145 7.1  43.3 188
IV branch (irrigated water) 610 149 7.0

45.3 185

3. H#FAEHKICEBF S CFI

(1) VY + 7&K, Sagalaherang 1817 % CFI

TR U o fikbk %, £ OMFPFEDNIG 7 » REE DS L KIEHNC YD THH T 2 fokbk
ZHRAUTEEINE > EBEON, REHRICEEY, TORNOBREHREER <OBRERS
BBHEE S Dean'® DED - HEICHKEW CFI 285E L7, Table 156 B #0fBETH 3,
CFI 3 0.0~2.50 FTHABMSKEL, 7 vHEPE 0.10ppm LIFTd CFI0.6 A% 2 HX
MH T, SRk T v HRKEEAY CFI oic—EDBEAE R L - 7223, Tjiater Tl
7w FULEE 0.24ppm & HBME L CFI §0.96 EfioiiRich L THWESER L,

(2) Ty +» 7HFEMMX, Pakem It 3% CFI

Table 16 IC/RTEY T, 7 vHESHRIZ 0.22ppm T Sagalaherang Hi[X > Tiiater 1Tt
LUz 2s, CFI 2011 SEVETH - 7,

(3) HI¥Y » 7#EUIX, Bantal icBi1F 5 CFI

Table 17 ITRTEO TH B, K7 vRIREBHIEZOZ &L, HRkBIUFNIKE b3
B2 RNTH 5. WFNb 7 v RIEEDLS 2ppm ZBZ TSN, MO TEHW CFI BEEIN
72
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Table 14 Result of Water Research* mg/1

place S°;;‘;;°f PH Ca Mg Fe Mn SO, CI As Cu J F
Bantal Well 7.3 38.9 78.8 0.0 0.0 600 950 0.0 0.0 0.0 0.0
Bantal River 7.3 22.0 68.9 1.0 0.22 700 900 0.0 0.0 0.0 0.0

Fluoride Content of Indonesian Waters **

place source of water F in ppm
Djakarta Central water supply from spring 0.15
Djakarta ” artesian 0 - 0.7
Bandung ” spring 0 - 0.15
Bandung ” artesian 0.15 - 0.25
Subang ” spring trace
Jogjakarta ” well 0.25
Surabaja ” spring 0.15 - 0.25
Surabaja ” river trace
Madium ” well 0.6
Situbondo ” artesian 0.3
Djangkar, Situbondo artesian well 0.25
Dajeuhkolot artesian well 0.2
Tjitarum, Dajeuhkolot surface water 0.15
Maribaja, Lembang hot spring absent

*. from the data keptr by Faculty of Dentfstry, Airlangga University, 1970 %2
*% . C.O. Schaeffer; J. Indonesian Dental Association, 195317

Table 15 Relationship Between Fluorine Content of Drinking Water and Appearance
of Mottled Teeth in Sagalaherang School Children

Fluorine content N urpber of Nél}gllgi;n()f , IEc1dence of MT - Name of
of drinking children . CFI :
water (ppm) examined WIt(h yl\)/[T + 1 2 3 4 school
0.03 44 23 (52.3) 9 0 12 2 0 0.78  Sagalaherang
0.04 159 66 (41.3) 37 5 19 5 0 0.48 Sagalaherang
0.05 52 16 (30.8) 10 2 3 1 0 0.31  Sagalaherang
47 25 (53.2) 12 6 5 2 0 0.61  Dajeuhkolot
0.06 45 18 (40.0) 9 7 0 0 0.34  Dajeuhkolot
0.07 42 19 (45.3) 8 0 9 2 0 0.67  Sagalaherang
94 41 (45.9) 14 8 15 4 0 0.61  Serangsari
0.08 63 29 (46.3) 12 5 7 5 0 0.63  Dajeuhkolot
0.09 4 0 (0.0) 0 0 0 0 0 0.00 Sagalaherang
0.13 2 2 (100.0) 0 0 1 1 0 2.50  Sagalaherang
0.24 80 49 (61.2) 18 8 22 6 0 0.96

Tjiater
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Table 16 Relationship Between Fluorine Content of Drinking Water and
Appearance of Mottled Teeth in Banteng School Children

‘Number of

Fluorine content Number of hild Inmdencc of MT (/)
of drinking children with MT CFI
water (ppm) examined o + 1 2 3 4
R , (%) o , ,
0.22 70 11 (15.7) 8 2 1 0 0 0.11

(12.7) (18.2) (9.1

Table 17 Relationship Between Fluorine Content of Drinking Water and
Appearancc of Mottled Teeth in Bantal School Children

Kind & fluorine Number of Nu}inlger of Inc1dence of mottled tceth** (%)
content of children ('t}l1 1{/;3]1* - CFT***
dnnkmg water examined wi o = 1 2 3 4
o ) e
W c]l
2.27 64 64 (100.0) 0 0 14 29 21 3.11

(21.9) (45.3) (32.8)

River water

2.21 11 11 (100.0) 0 0 0 4 7 3.64
(36.4) (63.6)
Total 75 75 (100.0) 0 0 14 33 28 3.19

(18.7) (44.0) (37.3)

* MT: Motlled teeth

**  Incidence of MT are correspondingly to Dean’s classification, as follow;

4= : Questionable, 1: Very mild, 2: Mild 3: Moderate & 4: Severe

***  CFI: Community fluorosis index

v & 5

FUHIZhltoZ &L, fokbkd 7 » BIE EBRRMAI B M2 7w 330 o HBURIL O M
R, VHESKIROFEOHIRTEEF 7 v SO RIER AT 95 &I, (ARSI B
ZEMRIEN, A4 Y F AT (Java L), AERPFEEILR 80°F(27°C) OFFFICE - 12
bOTH 5,

TR, HEMEROIZEAEHRIGEN COICENT, ELBEREOLEL DD, Bk
HFICE 2 3HKICBOTHRED EOF LW RH ZH, BT 7 v IIEEFR Ui, Ba
WS HEMXITEARICL, T LUOEKRTo 80°F MiNMX E4 2 < Sk, T
KUPLE RS 7w B IRRK K IZ BT, T 7 v LIEDTGEA LA & & Atk iz,

Table 15~17 (TR U7z Gl ok 7 » % & CFT oEE2YENT 5 E DTl &
(THhs,

1) 4szy7<mm)mzw5Mﬂmm7v$%&acw1@w%

Table 18 {37 » KO FEA 0. Olppm IC LTHEF L-b 0 TH D, Iicfiodisn
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Table 18 Relationship Between Fluorine Content of Drinking Water and Appearance Rate
of Mottled Teeth in School Children of ]wa Examined in this Survcy

Fluorine content Number of N:ﬁﬁgfzn()f Incxdence of MT o Name of
of drinking children ith MT CFI hool & vl
water (ppm) examined Wl(%) + 1 2 3 4 schoo place
0.03 44 23 (52.3) 0 12 2 0 0.78 Sagalaherang
0.04 159 66 (41.3) 37T 5 19 5 0 0.48 Sagalaherang
Sagalaherang &
0.05 99 41 (40.4) 22 8 8 3 0 0.43 Dajeuhkolot
0.06 45 18  (40.0) 9 7 2 0 0 0.34 Dajeuhkolot
Sagalaherang &
0.07 136 62 (45.6) 22 8 24 6 0 0.63 Sarangsari
0.08 63 29 (46.3) 12 5 7 5 0 0.63 Dajeuhkolot
0.09 4 4 (0.0) 0 0 0 0 0 0.00 Sagalaherang
0.13 2 2 (100. 0) 0 0o 1 1 0O 2.50 Sagalaherang
0.22 70 ll (15.7) 8 2 1 0 0 0.11 Banteng
0.24 80 49 (61.2) 13 8 22 6 0 0.96 leater
2.19 11 11 (100.0) 0 0o 0 4 7 3.64 Bantal
2 0

.69 64 64 (100.0) 0 14 29 21 3.11 Bantal

WorbdH A, 0.1ppm LIRS TIEETS CFI0.6 LI EDEAMRHD, Z5IK7 vk
WLRE 0. 1ppm OREFLIC G LT A% &, Table 19 IRTC &<, 0.2ppm MITFD 7 » i

TIHIFRELL0.50MMBEL N, L LTRICL T 2 KEEEICE N T, Dean!o?®
5 M7 5 borderline (CFI10.6~0.4) iIZ/E LT3 ¢ &t 4 (Fig. 8),

Table 18 O F 212, #IB Java @ Bantal K OFER T, wkei 75 44 BICEERR
MRS Nz b T, SRR 7 » HUEE 93P 258 ppm &, CFI3.19 & HE sk 2 BED
7 v EHLTH - T,

7y PAE 2.53ppm (3, #1713 Dean?® (1939) d#i4:1CH % K[ Eastern South Dakota

Table 19 Relationship Between Fluorine content of Drinking Water and Appearance
Rate of Mottled Teeth in School Children of Java
(Ly range of 0.1 ppm sub-groups, under rounded 0.2 ppm fluorine content)
Number of 7

Fluorine content Number of Incidence of MT

. children

vggifrm(lé{;;r% | children | e — CFI
.03 03504) 203 89 (43.8) 46 5 31 7T 0 0. 55
©.050.14) 349 156 (44.7) 6 28 42 15 O 0.55
. 22 24) 150 60 (40.0) 20 10 28 6 0 0.56
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Fig. 8 Relation Between Fluorine Content of Drinking Water and Appearance
Rate of Mottled Teeth in Schoo! Children in Java

® Gettysburg © 7 v HREE 2. 4ppm KARETO CFI1.0 %, FHL < Miller 7 » #j
BE 2.2ppm OEKIKEAREIC BT 5 CFL 0 0.8375 & OWF 7 v FIEFIEIRIL & ik LT
biRapiICEL, MCRZBOET 7 v REFREERTH - T, MU Dean® k5 lowa
M Ankeny ICB1F 3 &klKk 7 v KPS 8. 0ppm o CFI12.67 4>, Texas M| Post & 5.7ppm,
CFI3.30 iICltfii g 2 MliTH 5., #59NL, FHKIE 80°F MIMDFKKIK 7 » &L 2. 5ppm
i3, EHKIR 50°F it oD 6~8ppm ICEHT 5 EEZ 5, SHOFEE,LL S, HEK
FD7 vRITEB W7 v REORIES, ERPFPEKROBOIEIC BT, HRETHN
DODOUDEFHEHE LTI D b ISIEWRERREZ RT CENEFEINK, Fig. 9 B LK
Dean®?® & OERIERIC, KBETRUIARIOA ¥ F 3y TICBT 5 BE-BRICILGT T 2B
REHR AT v REE SR LB LSO TH S, B AHIC Ankeny, Galesburg it
Y Towa M Des moines IC81) 28R IC X % EEMFEHLREI 10.8°C(B1.2°F) TH b,
Post, Lubbock iZir4» Texas M Midland D4ERFEHLRIIL 17.8°C (64.0°F) <, EU <
Gettysburg, Miller, Aberdeen {CH.39"% South Dakota M Huron @ ¥%idD 57— 213 8.2°C
(46.8°F) &15 5T 3 ,®

RUDIKHHLIEY, & B, FREEEKIRS ESFENZENRICE 2 KEEOHRE,
REIK 7 v ZEHEBEOBED Maier® L ->THU SN TLE, Galagan 5% ITL 37T
A1) AKREETD 50°F & 70°F OEMEEKIRDORENL 5 Arizona B LU Mid-west D ~D0D
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ié:?;:}e percentage distribution of sample size incigfe nce age group

of water according to severity of affection of affection or
(ppm) I . 100 sample (%) school grade
Arkeny, lowa™* 8.0 21 100.0 2-12gr.
Post, Tex.*™ 5.7 38 100.0 4- 6gr.
BANTAL 25 75 100.0 8- 13yrs.
Lubbock, Tex.*™ 44 168 98.8 9-11gr.
Gettysburg, S.Dak.” 24 53 67.9 3- 8gqr.
Miller, S.Dak.* 2.2 51 66.7 4- 8qr.
TIJIATER 0.2 80 6l.3 10~ 16yrs.
SAGALA-HERANG 0.1 349 43.0 7-13yrs.
SAGALA-HERANG 0.03-0.04 201 44 .3 7-13yrs.
BANTENG 0.2 70 15.7 7-13yrs.
Galesburg, 111.*" 1.8 57 54 .3 9 yrs.
Aberdeen, S.Dak.” i.7 | 1t s | ] 166 34.3 4- 8qr.

B scvere BER moderate 7773 mild
277 very mild questionable [ negative

% :Dean, 1939%¥
= : Dean, 193924

Fig. 9 Comparison of Fluorine Content of Drinking Water and Severity of Dental Fluorosis

WMEICEBF 28Kk H 7 v BEERBEZRICT 2O CFl 2 2OBEMBICE EDLHESL, X
51T Galagan ¥ XU Vermillion® o4t kK EE & KEO BROREN»SOEH 7 v
RREFELO FELENRKRIN, CORBEBHFIED EIC, FEHEDO —AEXRDORBED
Galagan 5% OFERFEESIR 50°F, 70°F oMK IC/ZF @ 2 2 RKOMARLS, ZTOH
foaZ Ao 7 v #HERE 0.4ppm PIF, CFI0.162 DIFTCIET 7 v RIEORKREZTD T,
TD2HEMDIETRAOHRIC, CORERZE- T HLNAGLELT, 50°F & 70°F ofFic
H HWEHARO MR TH 5 L0 S KF%ET T, CFl SFEMEESRD O Sk Kk ZE#E
7 v RBEERET SH LR LY

LU 70°F & 2003 50°F OFREHRROMIBICE UTRERNEEORNCH D, 4
I 70°F DIETR 20 AREBBDTHRDTH » T, B XOEMFAENREOLELDE
EWDERH I, —HOBBEMENERINZCE 12D TH 3, Lh LEDHEN LR
i, FERVEHLER T0°F ohils, SEMETE, kh7 v RZaFEE CFl 3BT H
HEET—FHET, 24, AV FTRAKPT7 vHEEE CFI oBEEIIAERDSNIEOEREL
B,

bHEAAWF 7 v RIEQRBE N KD 7 vEEE KBEOAHD TR, #HZIE Massler
B XU Schour® 1T 2 L RKBOMBE, HHEXBMKICBY 28F 7 v RIENKY
yRBEICBOTHRBE LTV ED, JBEOHEICH 2 ICEHEBRBKICAEINE >TALIC
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B2 EFRPIE N, PIZ AL IR > THRE SN TV B I TRH ORI &8 E T~
SRELR D B, £Ofl water work 1CX L TH 7 v F AT 2 LT DIIELRRSE % 2 kG 18
&, RN EOMANIAEEZE Z B0, H2F 7 v RIEFEIEICK U B DD AR RS SR
70°F DI EOMWXITEB G KK 7 v HORINCBMOTH LW AN S 5 EFHbH X5 215150,

P EoFARERN SR TS, WHO THREHR SN bR T v R ALIT & B 5 PRI 7
T, PERKDERL TR & AERFEEGAERDS T0°F Do A s nTid ALk
DKM D 7 v FHCT, §F 7 vHRIEDIIET 2EMMBH O, S5~ BORSOME C
EMIREE S NI,

2) K7 vEEFEROWE, WHEICLILEH

A O BE R FF I DI, Sagalaherang HUXICTDWTIE, [A—/KIHIC DWW TR
DO RRIARE RN, AFT 2 FsHkIc, 20 ERI, 7 v AGATRICHNTIE Table 5 1
RTTEL, DT LR ZERE, BEAENE & DEN2HORER L - THEICHEN £
AEER IS Nt WA BN AR Lz ool, Tiiater ot i, FEHEH K, Leles @K%
Palasari OFEYEINRIEE ABIORFBDOXRFEHDOFKICIE ~ TR LHDORIRLEALETH - 1,

K, WHAKIS EFOK B —RICI B IR T 2 2 &0 <, AoKEISN TS,
U LRI IR, 2o o /b, BN, R SISk Dok, KENLHT 5 &id
AROCHERN I NG, —HHTKIETZOKENSIE, WH EEIESHEEHEEI ->TED, MK
WARTHMEEZ L BER LTV L OMBEETH 5, Bantal D JIK, JTFFKOWT NS BEEO
WHZHEAET 5 RS DICHTEORRBIMEICEI L boTHH S, UL Sagalaherang
WXTE, FHFFKEVZESEBETH DO THNINCHEL 5 &0, ZLADEATH S C
13 E, KEWITRSEDRK, IDKERTZEMEhstcoTRIIVAEEDILS
EE5MmEVZIERIIDIFFKDIZ D DB ORM D 7. G- THMOIETIE, —IC
R KICEERDBPO @R R 2 G e B R 8 o 7oo SR, Ik E#L, Bk
UREFICEERSE O DS o 72, L L7 v REAEELSZ/ N7 Y FH3K& { Beron-
dong, Kiripik, Tjitalutug, Palasari 73+ Ca &8, - THWIEE ), Cl o GAHEICHT
DOENEZRBDICS DD >72hs, 7 v EEAEICH LTI, b~ & < iy &
<%§K2W%K%mbtmmﬁﬁbm 7y R DWENEFITZ T BEBITIK, wIKIC

OHROB 5 &Rl Ntz Dy, k70235 Sagalaherang HIX OMIEIC DN T DO
o g, AHRORICHK S N,

Pakem I L7 Bantal WX ic 20T, w@HFo Rk E 1G5 0 - o3, Pakem (3
Sagalaherang & Al URRICES R K TR UK B NE O BA T A C Ll s, —J
Bantal @KWV TNGELS T OKEE 20m) FRIZHRE S EHXUB O TR VN E
BEZINDGH, WINLHEMOMZEZREZNCE@ZEBDHATH %,
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U L Sagalaherang #i[X#% XU Pakem MIXTIX \WIhd Ca 4FE, BWERLEHOR
LT NEWKTIEL, BICAEOBWEICK > TIR 7 vEOEBICHT 2HEOMEIZIRD
L1507, Bantal TREJIIKTOREK, HKTH S ICHKOREEICRT 5535, £
ChdphrHod, Dean?®?® OELICH AT A ) HTORBEEEE Y v #HM TOEF 7 vH
JEFEEICH U TR 2D ICHEORELZRD I C LIZFEOED TH %,

VI EofER®S, WHO TEE I N TS BRI 7 v BT X2 S FHHICBE LTI, b
DUBEXRI D FR LU TR EL, FRYEESER 70°F Dl EoAmIKICES O TREBARUE
B 7 v BB TH S 7 v SIEOFIE T 2 fabrdsariE & h, s IR - Bl T X
TOBEIKEN 7 v 4L E A 0.5ppm Fiff & WHO 28ED TV L DIRERTH Y, TOH
KDL& Z OMEOCEREINT L OHMED FIC, S5ICEDOMMVEIEICIDEN 7 » RILE
BOWREBTTIE LN IZNEDH S5 EEBDH5,

VI o v

D S#YPHFRELTOLEKET v #LIKEL, TOXEMH 7 v RIAGBIEICIZ[RAET
BT NETHLLEOFEILS, —HORMT ¥ 7Ry MK 7 v A 5E FEAERI 0 IR AT 5
Z, 1971 E 1 ~3 BiICh 04 v Fx o7 (Java) TEBWTHEBL 2,

2) Java [ZAHREHAR 27°C(80°F) T, PEH Java Ti3 Bandung 1% Sagalaherang
HiX, i#B Java Tid Jogjakarta yi%B Pakem Hi[X, #H# Java Tl Situbond ;f%E Bantal
HIXITDNT, BHFEEDOMESF 7 v FERGEIRD & 208K 7 v RBEOEREITIZ -7,

Sagalaherang #1[X\Z DWW Tid, FUKBEOLZE (19714E 8 ) Ok DV TN L,

3) AEOWMAOKE, Java ICEN TR D TERIBEOHEDKT 7 v REE TR 7 v H#
WEDRIET D & D STz,

4) W Java o Bantal <&, fiklbkh 7 v BFIEESEY 2. 5ppm TR PETSZ4ALBICE
SEBRT 7 v BAEA Y, CFII33.19 THh - 72,

5) Sagalaherang OfRELANT 7 v BEAEHEEIZ, HETRHEON2EBTH -7,

6) AEIOMBERER, EMTHTROHNHIRICEN TR, KEKkTo7 v RIC K 38T
7w FAEDTENER, DNOROFIIHEE LT XD b X SICHEORERRE & > THRBlT
5 EEMN T,

7 VEOHRED»S, WHO ZSH#R G 2 FLKET7 v EILICE 2 S#TPEHICERL, FILRRER
DR & b A, AERPEESED 70°F DI EOBGHHIK TR, Vo % ) OMEISEEASNRET
HbHTEEFWRT D

DT 72, KEEICES UM AR O el AERE W T Y T v &4 — ikt E—FR
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BARUDAEIKLELE, REREICE BRHEBL 9 L3, BIcE->TBERENF LD
B KO DRI IAH RS MR E B B v 2 =Y » AV EEER ERIERETCIC
Padjadjaran KZEENOEFZ T ERAZOBARSIREELICEEL 2HELTRLET,

AR ED O OFE EFELR O A ¥ F 1y TEEEEREEROFER. Noon
i+, EEIFEME Stanto {4413 U % Padjadjaran k2%l S. Soemantri i+, Gadja Mada
RERZEME M. Soeragi i+, HY » 7 HAHELERIME H. Tksan 4% Ot BIRS AL I
HELET,
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