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i BIFBREER], T b Bub i BRRIIAICEE T S5
ZEC DWW, I CEDIEVEZDHMEDARBLN, W
DODERERABREEN T2, ZNEOEHD 5
SHED LTk, &S CEMBREE (RE, 1952),
-@w4tﬁ%3§ Giaad, 1952). I Fim (EHE, 1953) REF

v (IR, 1954) £ 3LLipy AR 53RN H & R ik
z’fnfmé L oems. Lo leneoEHE s o T
D, THNZEZOE FKPTHAL 2Rz D ORI
DRERET S, CNE2EBCSHIREECHIR
JRAF Y ARCHER LR ICIZE L 2o h 2R,
30°C, 3 HEfEFKE® 211,000 £l LoBRRCI:
WINDOFEAE DL BIREPRD BN ANUNE 5,
1956). CORRAF U AHRIERT 2 FHlD ) hEEL
. DFERNZHERRFO 7 VE=7DREL, CNICED
AFUAPHDO T A AN LED LT 3D CThHd LEx
BiCnd (UhE, 1958 ; EFE, 1958 ; kB, =3
=) Lol, 237 0B ) MREREAFY AD BA I
HOTH, oD UOCNERBELEBREDRRBIC F >
CAF Y AZRMHICHTHE L CB U ERAO T EE:
ERROENLIE SHECECRRAD LS (EH,
1958). L5 C Lo BINAISHC L Co B 38
AHERED — 21k, BIRAF U A pH 2L CET 2
Lol ldle, RIRPMEEL R 25=a T/
L, ARCCOBETAPEEDCEEEZ T L 520
REHCHG S 2R LEETAZ BIRLEITC Led
DEEZOND. DL BEDI D EZZ2T And
pH ETHOBRZZTY, Z20—> & L CBRIREIK 2
LOBTENICEBRIRAFY A pHOBMEILE, 20
IRIEEREFRED SOV COB 2 TV, FREIC C 1Bk
& pH K AL RN (35 17 2 B AR 52 o0 M th S 2 0
ROV CHIHERBR L 2O CCECHEETS.

EATHIRKEMNERERD pH OEEREE

RIPME I & DRINERICIE, COERM RN G C

Al #K

N2 BE i, BREAEROBIZRIKRCHER
ECTHOP, c@%AL@OL% A AR O S B
2EREITDE, ATHCEEL ZOF R K 2 A RICHD
250 BEEOFEMHOREE VLD BZETHE)
ERDNS. TRLBBRZEEDRE DI, BEHHEC
k2 CI B VDBEESZ T AD ) HE(LL Cl0dD

PEBCHY, FERCHD D77 HRRETRED
PRI A F 7 A & D D RIMBE ORI R 2 BHET 550

 THBSCEPEIBNEDETHD. L LEWAD

RIRIZERECIE, RIRDOEALDEADFEMIC L VES
D, pH 32 VOEHBELN5C LTINS
DT, HREERBRIAE > LEAIDRE S T 20K
&, 2300 5EEORR pH ISEELL, 2D0EDAT
T ASHEDDNICIES —FELEATREAF Y 22HE
3D DBRMEDE— MR FEOEN BIRES L, 2L
R F FEECERICR BN 2 ERARED pH 2%
WEoEREL, SLEATREZHNT, 2258k
pH CEMZ®284%3 Lok,

- AR R A BT MK (iEAN844E 8 A, B&

OFEFEILRFZE, BB TR AENHR (iEmsdsE s A
), B L OB RREE X (JEAs44E 8 Hifia) b

5. FMEOEMARREEEKL, 20 pH % Toyolb
B ESR EHIETHX) 3 k0 Beckman pH meter

CBENT S USERITHX) Ick VEALE. Ok
BHLRICRTE 51, BHYIETHKI5HAOFEBI?
Wi, RIR pH PO, B48.13 (B 8.8 #
T2, REATV6 (Bk 8.4, Bh T.2) TH YV, BE
MR 34D <o B#o Hamicl, P
(RK8.83, EA6.97) TH U, /oFHDEBIHR
TORERITFIIN.99 (FA8.58, #/16.91) T2k
BBEAITHRICS W, FHMEAMICED 5 HE
WiES 832 L, AMIEMC kLT RRAFIA
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Z1%x BENKHU 2ERARRK pH O0EUE

= ® RAET B BER
pOEERERIT g i W zEm
% (%34.) <E;7:;J34.) EiS (%34.) ES <E§34.>
= 80 13 1.4 = 8 76 = 825
I 84 8.4 1 e 1t 7.73
2. 38 8.2 Z 6.97 2, 8.43
R 80 7.4 ) 8.01 3 3 17
4 75 7.2 4 8.33 4 7.28
b 8.4 8.0 ) 1762 5 3.05
h 706 7.2 6 8.00 6 830
. 1.8 7.4 7 7.30 7 6 91
g 8.2 8.0 8 8.00 8 802
976 1A 9 7.48 Y 8.58
i 84 5 2 10 7.66 10 8.30
i 84 8.0 11 7.98 11 8.55
9. 8.4 7.6 12 772 12 7.89
e 38 8.4 13 182 13 90
4 8.4 %8
b 72 12
s 813 06 FE . Py 799
SR~ 8.8~ 8.4~ H R~ 8.33~ H A~ 8.58~

12 72 = 697 Sy 691

PHAE A ——Z50)I1AT : Toyo pH HGEHIESE%
8, MAh3e X U"SEEHT : Beckman pH meter %
B, ZE0)IIAr © 2 @ [{ —E N R R IC © & iz
PR Hcs~CLHIE L.

O pH REREN>T D E, pH OFWEL C3T
5 bBERMKO EMARRD pH RsBirh T
30, BK pH & 8.3~8.8 PIMC 55 L ELL
15,

B0, ORI LREBREBARE A7 Y A0 pH 218
SEDNL, 2om pH IE oW CIE SERX N ARED
ARIE2 k02 < AT OERER A,

RBRICHH L e A TRIRE ADFER R % 20 BAH
Lis2L, cnzer—vicTl EEEL, 2011 %
HAYZS 2> Y v or—tplc 2D, ENEH S 280
STl FiiEE (925~810) FICHBL, MEk
IREB 52 79 4 pH O Z &% Beckman pH meter
CQUEL 2. 2% FLEAMD HRRIRD 50ml 5%

Wml Av=m=n~y (22plcT BB hlcey

BOC, WmINERAICEE L BAD A F Y A pH OLE)
EHHEL 2. 2oORBEBINCAB LS, vy
SHERGFEOBACRRFENESD 2 £ A pH
R6.50C, (A7 1 H#£8.30, 2 HE28.66, 4 HEE
568, [F7 B #28.50C D%, = RS =L~ AR
SEEDBACE, RRENEED 2 7Y A pH i,
B50C, RAr1 H128.50,[F 2 H128.55, [F3 H28.80,
A4RES.60, [T HES8.0CH 0%, RIE pH 23
WBabp2izn s, BHELTE, LHO p6.50

203

0 1 2 3 L 5 6 7
BF B B M
F1HM HERRO—BHRMETEEICE L5 2
Fv 2 pH OEH)

e BREEE (5 25~31°C) o:--w0
BIEEA (27~28°C) FRREAHK=1:5
77 7 EOKEE o——- BBV TLE
A o-.--0 FTIe CHEAD T pH fE -
RT.

FVEELERECLCAEFL, DBEEHNC EFHL DD
SHREKIRIESHAEEEL, DL EMGECRIg L
AE—FEDHZRE2DHERL T bC L AL &,
A

EEA X B PR IR D pH O SEHIER:, 1) 1HT #iX
RV pH I, EH8.18 (8.8 ~7.2 ),EA
#1776 (8.4 ~7.2 ), BANBRZELT.74 (8.33~
6.97), ZEBUTIK C 1, BHIT.99 (8.58~6.91) b U,
3 MK EFHIF pH Ik, 333:428.00, Bk pH &
FIE X 8.3~8.8 THhok. AREAIEHMRICE T
EH L AHICE 10 5 pH a2 EHIEIC & D EbE T B,
ARG B E ORIR x 77 A pH B K0 EAE~
L7e. RIKEAHE L © b L LCHERRE, ElisE
(25~31°€) B, =7ldBINGA (28.0°0) FEELC
BAa EEEGED A FT A pHIZWTHH6.50CH 50
RIF3~ 4 HRICL CREES.B0ECIEEAL, BEL
ez cbbsirh—Eo@EEn Lz, :
PEDRERE 0, FERRD 8 B, 28.0°0RED %
D %= FH D RINFERERBICAER T S, ERREMPIRER
DOFK pH EEESEND pHO 308 % 511, Las
EXERMRE G038 BRD 13, RESECHT 2D
CRBBUL—EOXEERRE OO EEZLNDDC,
DR RBRICIE X TR IE228.0°0, 8 HRAGEED
Sl ten Ll e -
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BriBRPE pH B FICEES 35250

EE MR & O

1. HEARR (B 1 : 5 OBRERRS 3 B, ov
~I8CIINERNIC (A L 2. BiRCBRIR A F 72 pH 8.8
DOBD %, EFEHER 4B o 2hsn 20
50ml 2 100ml AV=F=axvhic b, EnsRE
il e

2. BOREER]pH BTFAIE L i, JEEEBEREIR
(HELEED, ORIMNCABIERE BT, Il
GARIERE, RBELIPD B E0ER Gafhheen =
R O3EEL, CHOREAF Y AR DR
IR R E RGO 2o,

3. KBHE  FEIRARS0ml (pH 8.8) ekt LT,
CHNEGHME (S pH 6.3040) K2 PR3l
I DIERERRAIR, s IU0EROLKERE 3 -
0, CNENDNEREE 50ml FEORFRICIEA L ke
L7e. &%, [F— pH (K FSEAERERC T4 3
=5l L. pH KRR, chz 28.0°C, RINZs A
CHEL, RBRENEND AFY A pH %, &%
H#C LIZ Beckman pH meter 1= & DHIE L7,

4. AB:RFEOAHE L.

SERRI

% pHETANC & 23 EMORIE pH 1232 8.80
ChH2P, CORREOml L& LT, chs pH 6.3
W omMIRIcEC (RF SR 201 REBERClE 0.94
ml; BIREIR CI30.75ml, WHRAIRERCE 4.0 %
CHENELE, Dllo% pH EFAlICEY 255 A
oH FMEE (305) 0% 3 EATY pH (B2, Filklh
FRIRF6. 88, SR GE AN 6. 30, SEBRIR A IR FlIR: i 6. 51°C
Bo7c. pH FHEE:, 28.0°CRRINEENICIRIRS (RAEL /=
BECBTIEAFY A pHOBE 2R DIC, RlES k
CHEBREBRCD ST, WINDFBEELE D 5
HOREBIC & 3720 pH EADERE R L, ¥ BRI,
EREH TEICETEL TS, CRICHL CBRERE
 IRERABCRENIEEE L pH D LA SR x3, 3
HERFFE26.76, T HRICHADCHAE T.ONFC L L
OCED, Eil 3 pHETHEAF, BrmEis Ly
Lk, ZEBRBRCs»TIE, WIS H@D pH &8
SERROE T A H U (7 HEE, 8.57) 2R L7,

DH 15 FAIE IR 2 5510 5 B EE ORI

RIFIAHRE pH (ETAIGER 2 % &% FIU el A 1e 551
BE OB MR ORI 2 i L,

2R BiE pH BTFHEAc L2 7rn 7 BRER
pH DBEREE(L & B pH Rr8EH (28.0°C)

RIR*F v 2 pH (&

§ gR%VC

Eff nir  wa
B OAERTI % 30 1B& 3HE T

54)
880 6.3 677 710 1
%@gﬁﬁﬁ 0.24dm] 8.80 6.45 6.78 7.24 73
88 6.33 6900 750 75
ko9 BB) 638 68 v il
e 880 640. 677 734 4
Gz 0.75ml 8.80 6.30 6.68 7.42 7.4
880 699 710 790
F S 280 630 68 75 14
B Ee 8.80 650 630 670 5%
Ik 400 880 650 6L 679 44
FE 880 650 637 679 54
BB 880 G5 63556 0
S 8.80 8.80 8.65 8.5
BN 8.8 — 880 865 B85l
ic) 880 - 880 8§77 B
E o 889 ga) 30 8.57

RER OBRRRREEBRICO& T TH—DL DL
L, iB&L, R:R=1:5 28°C 3 HHEIGH
WSROt oL T 5. pH HEQHE, HBRL VAR
WeEiH &L, pH ol Beckman pH meter %
BER L.

e X O 5

1. BB . BRI B R s TR S T & L
T, CNE TR IR AR IC AR A F T A HE
(HURBEERER, 2~3E) BALL.

2. GEHZEA  BRIME L i s CRILE
mndl, BUEEAR) AR L e, ERNRE = EHEER
BEBBEC D E, Z12112,000 42, 3 k04,000 £0
2fEE LR, RREDH Dl hRRTILK © % 200
&, 400654 8 ml 2R A 77 A2Tcclzin A CHTE
DIEFRRE R .

3. FAEHRRAFY A : FiERE pH B TERT
B pH K FANC & 2R E028.0°C, 1 BEE
BODDEMHA L. Lo CHMEE = A BN
AFU A DH BE 22D 1 HiEEOEDENCH Y,
BB GE RS & O RREFIRNS & 3 10496.80, BH

4. TERMZAE:28.0°0 (UBUR%), 3 BRI 2 LG
5. FAEFRMRD 2 £ A pH OfiE : EHNRE
ERAER, ERBLICIERHS BB I32 2 FUA
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i % Beckman pH meter & X DHEIE L.

§. ZAOMRHE | BREEER, SRRAFY A
Hl0ml Z 25ml ELEE LD, CiLE 3ERELATEL,
WERFEER RS (28.0°C) 10X DEE%L, Ee%3iH
| KB D HIID BN 2 B L 2.

1. X8 . 45 pH (KT Al FERCE U SR E 20
B 2EHEONE & U CARE & DBEMREEIRREA

;

0d0% 1 =29 >o%, F/c pH AR FAERICH S xR

- LUTRE pH AR IR BIRE R A, IREAD T

BN,

SERRRLA
[ EmEEREEERAEyO 2 F U A pH E
ORREREABERCE T 25RIE X FT7 AlCDWnC

 RB3RICADC &< pH MMFRERZ WO S IR

AL, T k CEBBERELEEO pH B Bsih
6.0 ~6.8 RiIt2, WHEMAIKIC L D pH FHEE T 6.3
~Md I CH D/, HEREEEALIED pH ED 2
Yoz, BAERS, MR L UCERARECEL
WEBic 0.5 pH EF2 &, 28.0°0, 3 HREH
B, Ehilc rpitlesc ER L Aok LT,
BIE W EREAR, Bicisld 34 pH B
HERR 2 Fv 2 © pH £ (28.0°C, 3 BEE/ER)

1 Ve FI TR RS RR2Fv 2o pH B
ken BWEo o MELR BPRE
R SERREE REAE W3 A%
' 1B A JECHIT #®

- 2,000 6.77 7
;ﬁggﬁ 4,000 6.78 e
N 6.90 74 76
Eapap) 2,000 6.77 740 179
;@gﬁ:& 4,000 6.68 7.30  7.68
- % 7.10 s
amE 2000 6.30 6.75 700
éﬁﬁﬁa% 4,000 6.41 G e

i —* 6.37 6.8 7.08
g??k?n 2,000 8.80 = 8.65
ﬁﬂ%ﬁ 4000 8.80 — 8.65
) —% 8380 85

~ EREmEREAeT pH @ I%E & Beckman pH
meter ZfEHE L 7z,

BB ERR MRS oIS, TRRE SRR AR
064, 3 BTN 1.0~7.1 CHOR. SR B PR R
ler>ca, 570 pH LAE A2 2B VA, 20
BERM 2 ZICH LT, BBMEAE DR, COLS
MBI IR R S BAR TR L RERD 21
i L.
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#wAE KE pH ETHIC X 3 RRBE xFv 2 Fic
J61J B HEANER R OFIVZE (28.0°C, 3 HELEM)

e g
g ‘
oHmmse TR
Ba’ Lnmwm AamE
o4 s e
B BRERE /
s A600 d  s
. 5 = e
.
B gt : v
R o
e - -
BERE 2,000 54 0 0 46
WEMER 4000 3 2 o 1
7 e
e w0 s
R 00 5 2w
(R e 0

EHOLBERBEREFERBE ORI ERCIHY %
BEABRINOLINCK T 2 BHE L =T,
—* . WM EZOEARL L.

2. [FESEAFY ARCOEBREZDRIIRR
FAKREALD L >, pH EFERERE AL /ouiREE
ChoTid, BEEEED2,000 £ 4,000 EE4EHRE
LB BINIRE <, FEIFCE /4% pH RMEFRERIC
HoTH, BEBREZEADZVLHOILEHDOTCREL R
IR RS B R 2/, pH 2 BRMEICHREE L, AR
HEZBALCERBECH D CDH, ks L UIERMEH
DHOTE, WTHHERMIRY 202,000 HRRERIER
CeL{ BB EPRE ROk, L L, BkRA
KREFEHE L0 ISHEMBRE EOR 22,000 Ek{ERH
RICISELZBISIRSRO BN, FAERRORKES
BROFRER T RINE &< oA Dk,
BB LUEE

I IR EAID KIS HOBIE 5 2T 37k < EHA
RIRFCHED, COL5BEHHARBREITOREREEL
COHRETVEBRERRCE, EBEORIRK pH ICiE
I, P oBEEERRERVCEOPZECHDEELLN
5. L LEDIEDICE, Jud FERRIC AT MK R PR
IRD Mk, BRED A7 A pHOEREZIETZC &
BB ERD. £ C T3 WD ENME D B ER
REeDW»eo pHEIER 7ok, €ORREZEHOUE
Ko ¥4 pH HIEAY 8.0 (B pH 8.8) THV, i
B pHig&#ozn L 0d, 0ok w7rn)
BRENE, ‘ ,
DEED D >REDEMNRIRD pH SRR L ZZRIR
AP Ao NERCEEIT 2700, Stk (RIRE
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&, 1 :5) 2BEH=E, £/213238.00, WIIZRNC
BEEL, EEEHCEoTE T2 A F Y A pHOEH 2
HEL, 3 pH EPEL, 2 OXEMEMRET 2
WEBSREER 2Dt Thk. tOMER L o
B, BLrUOGRESETEEVLE, 3 HRLEEED pH
B 8.8 L, DB BRMZESEEESDOHRT
e HHELE Hbco AIRREFECKST &
SN/RED pH (EIE, BITEEHEMARKD BHIIC K
J55KE pH LREICEERRLCEL Ok 57k iR
RITER® pH ZEPRIUICE L i, EFF (1956), bk
1958) ZEOREDH DD, LINBER L LTl 2
DEfLEESEThH B,

20, HmEEBWLW BN L 5 ICHTE, Wb
INEI S Lo R ROB B, W HoBIFEcH>T D,
COREDEIZ B, RIRAFT ABCRZDRH 23K
HEOZNIEE L tHERLCcLESCEThD (BT,
1954 ; 1849, 1955 ; KR, 1955 ; e, 1955 ; XER,
1955 ; E3E, 1958 a, b &ic & b, EBIFICEL TR
R B, 1958 ; R, 19582 k DHEI N CL D).
ZOFRRC OV CIZEH (1958 a,b), AE D (1958), /b
M5 (1958) I & U BRIRITIEH, BRCHES 7 ve=7
DFREWL LD ALY ADT VA ) LICERS 3 L3 X
NCWwd, CCCRRD pH 2BMERcE CET X8
o BRI 2 BT ISR R TR A E T K B il
LEBEZCELENECHES C EPRPIEEI DI
3. o BHEREER (1952), R E@9I54), EH (1956)
LIk VERIESEI DB TS, UL, kigsks
DEAICE, €D pHOEFERLE L CiZ, WIihdih
BRafEf L CB 0, 2h 2RO FERRERSHEORE &
Z2E, COMBDRIZEIIMEL CHRFEEICH LB
B e S € EB L OREYICR 3 aEZ S 1
3. LEgoT, BFOECSBIMEDERR LOR
RINEHBERD — 2%, NBCEheE225c i<,
WEECRED pH 2K T X%, »o20RE Pk L%
ECHIME, LN EEEY IRl 2Ee
B OB EDEBEEEZ 5 LR, pOERBAE
CORERCHIL, CLCEMCHIYE 2 HERTEE0

5CLIEHBLELD. TCCEERIN DEEND,
R E LCHERENTE Y, D ORRAD20
BABARECH D EEN T 2BBBAKRICERL, 2
DEARFCE T SRR X F v A0 pH 4 FEED S & U8
MERFFREN 2P VR0 2N ZNORES L ks
L7z, ZOREREIMERE & CMERRGE A RERIE»on
SRR T BCHY pH TG ERD pH 6.3515) &k
EL7% ChiCH UBHERAIRGERRO 212 pH L0
DT GREE®#D pH 6.5) CE¥:>T20, kil
B pH K T AR DEERE R Lz,

E7, BIMEL L CEMREES & ICEELE
HIE Tl T d. AESZE ClICHE N TWaL
D0 LRI, ZRR(LRE, ST, xFF o e 0
BEARCET 2 2NEN0RIBHE, SEb (1956)
D EBRO FER L0 BRET B, ZmbRE (50
%5, 5 FIH (500 f2), xFF 2 m v (1,000 £2) &, &
BERIR A F ¥ AT DA U Sl ECE TS NN
PREERDHLPRLCE BT, Z50kM:, Sitst
OMRZEOFHSC  VERICEECHH 5 ESNT
W, L3 CHEMBREZEONHCBNTR, ZhoR
K (BRESRED 2 Fv AhICE T 2B CH D LV,
4,000 EMINC 100D\ ERL, /o, ICCEY
(1952), BE (1954), B (1955), I k U flio> BEiHE
W LUBEERRNERETEERAOLN TS, LI
fHOBRIMPEICH L, RT3 B2
RlckDodEDnEc L (FBh, 1960),% k Ui
DEILATHIFE LN EEA LN DL CH .

RifE, EBFERECBWC RN, pH ETAH
BDREE R LIRS IR R & 5 RIRBRIELAF
U A B CHBRE O RIS Ee, Tiks & AR
FRNOZN LRI L. Z0EE, mlks L0ER
FROBOCIE, & ICHRPREED2,000 HHRKT
£ BRI TO LN AN D B2, ‘

L U EFEBEEC 5 W ORI AIR 2 65 L 72 30T
\E, ERRHEREED2,000 (EHIRIER Ca52e A
HNBRD BN, 400 DBHRBEIR S 7oL 2R
WZIC & DRI BIVER IO 2 £5 T 810

Rl AEREE S N REPBRIHBIC I CE, XORRAF V2, WFRYHRRREL OF 2 RABRICHLT
w5, LoL, BEERRO pH BHFEREROLAICELT, wb U3 LIEL, REHRaEamEs, 2
pH ORBAESHEEI LS. 2o CHEZRRRFRIABRICHC2REAF v 42 L@, LuEnRER
DpH REL, poREL sHEHRRE B2 LRI AN TH2 L 22 CHEELE, ]

#E2 COGQEMBRET - LEROEE 2T 5 & 2 BRIRO pH BET L% ORIAIE L BEs h b c LEF :

BICEY (R B) e Ladbh T35, B0 X 5 ICHAI L & C il b ORI s e 2 7
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| BROME RS LT, REAEES
AR A SR ECH DD, COFEICE D,
DB RILERRY 72 Bt 2 RIS A L L ZE 8 H
L, DO DRI R BIRALIETERZC RS D
KOTH . EHICE BBIRARERIFEENEA LKL
SEDEBRC B WWCIE, ROUL %< O BRI RS 4
HigET2C LR S. IabB, ) BREBRAKS
DD MRS X O BiER 2 THEHRD 7 Ve =7 & &4
b, CUENBR T Ve vB EUMBEE T 5. i)
TRFOEZOHEBE NS, BROEIEEE LR
EBY, IERERL L CEFDRERET 2 2854
0.0 EERAKE BEORRDFIH T B3Ikl <
WA B 6 &3 & UBBERAIRD —EABD DI,
HRROREE, 3 X GO b SRR LA LT
EMICRIN S N 24O F S5, 20 e R 5
LEEN T2 QRILE, 1956). ABAERIE, 2OE
RELCOIGH EOBIAD BEE (1946) BREEND
S8R L U HBORBEOME LB TS A E LT
DB EBRIREISH T 3 3 ~ 5 %OFIERDRA S H:
LT3, Lnd, 20288 CB T 3 ESES
SRS RO LHELERE L Cnd. 55, HiE—
WERICBWCIE, RIS RO EERE AR 2 U6 &
VTHE L T2 3B Ich 20 ¢, REEDICHRIETS
HlE, B EOBBEEIR 2 RE~BAT2C L35
MEREgECH 25 LEABND.

DEd7eo & < BBERAIR C & 2 RIRBREEL L5 Ry
BEE k2 BEMIRE AL, BIEES LR
U, TOMMEBO ¥k, TH, G 3o
DRI N TR HEBICH LI DRI AT b1
R %, FIEEOATREEEHRC & 2RE pH OEF4E
T &k OBRrE(RIEAE, 2 DFIERHEREIC & BErs
AFEY AR B AR IR 2O IR o
WEblcksthcr 3.

: = B

RIAI L L ComMBmE S ROk, Btk
TR L C il 2 N OO BB AR AR Ic k 2R
REB(o B 2305, ROEEREL,

D BRBXERARED pH CM T 2 A
% SHMROEHT pH ER B5H 8.0, Bk pH
BRIz < 8.3~8.8 Chor. 2B EHIFTHKICH T
O L A EWEE Ll T 210, AMIZEME VR
K272 2 pH IS MENER 25 Lz,
D A\THBERRER (REHL, 1:5) ERDRAF

207

72 pH I3 6.5C, 28.0°C, 3~4 H{RAEE IC Bl
(8.8) FCCLAL, Dl EME CkBHHA—ED
iz L. B pH (E3 S UL EMO pH 13, A
BEHFEMARIRORA pH EBrR—HeoEERL

7=

3) R/ GEA&H, 1 :5) % 3 HRH, 28.0°C,
(WIRRA) CEAFLABOD pH 8.8%, #pH 6.4
CRA% T o CH L SR, BB X OCEBERAIKD B IT
ZNEN, RIR50 ml (5% 10.24ml, 0.75 ml 35 & OF 4.0
gTHok. CO pH FRERIRZ28.0°C, PINESAIC(R

 BELEEBACB T D, HAFY L pH OBEIL, Wilks

FOERERRECH O, FRRIEC, LWINDH
b CECEL, BHERAKERFEDOA 1.0LTFCE S
T o E

4) WEBEEEARRICE T 258 pH HIESE R
AFU AZI8.0C, 1HFE L 2RO pH [ER, ks
& O ERRTIEEECIZ #9 6.8, MBEEERAIKEER: <2 59
6.4 Thol. 5 LEATIBRIREHC HEEERE E2
EAL, 28.0°C, 8 HEEHD pH [EE, Files &
AR pH 1.TRIRRC LS L 2D lck LBk
BRA IR ClE T.0~T.1 Th 2.

5) RISLRMHE BT 22 NZNOEMERE =D BINE)
R, BIRE L CEBEFAD O TEW 31 D ERERE
ED2,000 EHIVRIERCT, ENENM0BLL LD R
HIBDREB & DR L, BHREKEMHAL 2D
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RE-EVALUATION OF SODIUM NITRITE AS THE
- OVICIDE USED IN THE NIGHTSOIL (1)

ISAO KOZAI
(Department of Parasitology, National Institute of Health, Tokyo, Japan)

Despite the large amount of work on the ovicidal substances used in the nightsoil for the
last 10 years, only a few has been proved to be of practical use. Most of substances studied did
not show so high activity in the nightsoil as they showed in egg suspension in water. It was
generally accepted that lowering in activity in the nightsoil was presumablly due to alkalinity of
the liquour part of the nightsoil. In the present report the author attempted to maintain sodium
nitrite active in the nightsoil by acidifiying nightsoil medium with addition of calcium super
phosphate (Ca (H, PO,);) which has been already used as a chemical fertilizer, in comparison with
other agents for acidification, HCl and H,SO,.

1) A survey on the pH value of the nightsoil reserved in lavatories of farm-house in rural
areas was conducted to know the alkalinity of the nightsoil where the ovicides should be used
and were functioning. Average value of pH in the nightsoil surveyed from three rural areas
was about 8.0 with 8.8 and 6.9 as both extremes in summer season. It was likely that the average
value of pH in summer season was somewhat higher than that in winter.

2) Changes in pH values of artificial nightsoil (feces : urine = 1: 5) during the period of
incubation at 28°C were recorded. pH of artificial nightsoil increased rapidly and attained to pH
8.8 after 3. or 4-day incubatlon, followed by constant phase in pH value for 7 days afterwards.
The pH value shown in constant phase was as similar as the highest value of nightsoil surveyed
in rural areas.

3) The amounts of sulphric and hydrochloric acid and calcium super phosphate consumed
to lower the pH from 8.8 of artificial nightsoil incubated at 28°C for 3 days to 6.4 were 0.24 ml,
0.75ml and 4.0g/50 ml of nightsoil respectively. Further change in pH of nightsoil adjusted to -
pH 6.4 by addition of each agent was determined on 7th day after incubation. Both pH of the
nightsoil added with sulphric and hydrochloric acid attained to 7.5 and to less than 7.0 in the case
of calcium super phosphate.

4) pH of the nightsoil adjusted by these agents and added with sodium nitrite to a final
cocentration, 1 : 2,000 showed 7.7 after 3-day incubation at 28°C in the case of acidified nightsoil
with sulphric and hydrochloric acid and abuot 7.0 in the case of with calcium super phosphate.

5) Opvicidal activity of sodium nitrite in the nightsoil acidified with these agents under above
condition were as follows. In the case of acidified nightsoil with hydrochloric and sulphric acid
sodium nitrite in concentration of 1 : 2,000 showed no ovicidal activity against ascaris eggs exposed
for 3 days at 28°C. On the countrary, at the same concentration of Na-nitrite no larval formation
was observed in the case of acidified nightsoil with calcium super phosphate.

6) Ovicidal activity of sodium nitrite in the acidified nightsoil with calcium super phosphate

was discussed from the point of its practical use.
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