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TEFEEM PR, WAl EN —R.
A B FERRE R R
~RAAFRERLENERELZE L
B — B, T ERI R ET
T H T 20 BT R T A MR AR BE SR BT
W —FRER R G . —HB2EEE
AR FRFAEFE, ER, #Fi
BN ELSWHREN —MRIRE, MEFREESERS ., BNA XSS HER, K
G, —EAOURESR:; REEK: SHEFHRARREYI—2., 6-UtE BB AIR Rk
i ([ 1-7), FREEFNEFTRE L 8w sy . RS A TR,
e BHE R A 70~ 80 C KT & 10min FRFETT, M ZFFTE 120~ 140 CBT IR REA 7T JLANBT,
MAE S Y AT RER GEER) El P EMWIRTRIT T, W FAEE LI 15d Z A, FERRIR
hEE A, B FAETRENRFTAIRELFESILTENESN . FRMX 5
PEAT F KK E RGN, DHERAKG T/ EREIBZBY T RMTEE. EEKEY
WHESBRET, PR RLCEFTHERAKNBETATEER. HEFHRNEFHRE LEGFEN
#1-2,

BFARENEYHEESRERKR RN, FRAME. KDBEEMAE I AE . B3
HEEINENOLERFIEZ— (E1-8). EVFE P ALEER FEMFERTE, TEERR
FHRAHEHRHRE. EERFRAET —REESREOHEENAE. ARNFHRAE
ECEEIIES, CARHSROFARCETETEFERETNER.

3. 8 E WERDOMMERTI R, ST HERYRI/NZE0 MK, 2F a0t 46 Bl BE {5 3
MEsks. HFFE LMV ENRBHMEFNE AR, FNEAEN—IRAF R, &
LI, AAMEHRREE R, BOORE., HHNRREERR, EEFE. KB
e (E1-9. ERRE—EENEE, - BAKESRLAEE. KBS HFEANREN
WITEHNEEW £, REPEMWERELZES). T EMNBEEHEFRERYTIE
&,

17T MU AR A A
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HBTFRFE AR R x 1-2

H 3 | R o 1
" " WA, BN B, A, MEREY
(B 2 E TR A D K. . SEE. K
LIRBE T I 14 et
{25 5 5
4 8 b
2. 6-T OF R RS x "
B ABETH f X
249 & it
EA=3 1 e
1Rk
LR CRAFRT) by %
=L i &
B 2 1 & it
L (H4EED & I o i
X BT 1 K
mENA H it ak
VARSI R fi &
Vo % &
Rk R e fi &
% Bl A g 85 73 vl RS TR
5 5 1 BB P
/Zé/f {
14 1-8 MR R ¥ 1-9 #E

WENTERSEEER, AHNTAERSBHEENEES, MAETEHEEL
B, EEEL 99%, BAKLSWIE O 2%, KIS T 0.1%. SR —IRME N
HEAASEA. WEL. WERMEE (B 1-10), WELEHEEE AR B EEH
WANE LG, ERTEHMN R, SEHENELETTHNMRESS, BiER
CHIE SAERRAE . ANHRREARLE S B Gk

WERARHNEIRY. BEEHNEGEHED. BENEHREAN. EIWERD
EIE S TAT H SREN 10 ERETE, SRR L BRENEREEERG L. B
FREFETRERTEBRE S, URAERERER, BBZEE5 ik E8RE s mits e
EH TR, HRE, AEEMEER TSR AREEEER Y, BRTER .

WERMBME, N 10~20nm, BEFLHETFERETEWED. BHEkHEE
e g o HI 0 el YA T M b I T A S AL LSS T L e B T E T
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T

H 1-10 PR H M gl £ 0 S 3 Fy 58

A, EIFZEATEFEE LW EFEMR, M AaENZREsHmn “wE”,
M EHREZ. AETZARFHNENGT. AWRAEEREEFYRESIEZEFEMER, X
MPEHE, FETAWENHEAFTEE, FEMAN ZFEREF.

¥V BEONEKEEMDA

—. MEOEREEFEFRE

HERBLRAD, HEBRE—-AEMEaFILE, FENEEEaailE—HEFE
KHEHEMED. S REEFENEN. EAREKMNER. AENERER L. — B8 E
Ui, MAEAESH, R, BHEAENEEHE. B THERD. L1THEAEY
AR ERH AGEH AR EEWER] B DA R B A KA o REN TR TR IE R R L4
HEEMFEWEREYS, SR EFREAMERBRZHREHEREE e FH AR
IR ESE, 2 H “HIET. BN SRR & E. WS5MEE BaiE
FEKFEE R, —EFFREHFTENERL - ENFLE, HFATJUIENMEN EIE
Z-s HEEESFEEENKRN B, 5, BE, WE, SUHEE, LgBEIREL
HE#HITEE, BUNARHEE —E 1 ~3mm, FESEERE, B, &8, EE8.
PIREW. SME., FRNSERERESE --HE (@ 11D,

MEEENREEFNRZ2REN pH., REFEECKIREN AR, @R 458 KE. $
BAERAHF =¥, - BRI, AEELH Pt (6~8) WERMETERRIE.

=. HERYE

RHIHEHFTE, AEBLMNE T AT EE. AV E EWEIEETHAR
YPnde ), SahipEDrma—, HEXAKE (Linnaeus) WAy Hik. RI—F
B2 M T RAEK. FB—1TEBY, A TXZ2EER, AEaTFRAE. B
WAMENFERNL: R4 ERY. BT XEFHEER, WEFELKRE, EEAH
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IF TR TG EEH) TR A R R

I 1 IR R I
Fodl. 1 Wi 22 BE; 3- 0GR 4 -mdrdE: 3 FAk: 6— FiEdR,; 7 -FL &R
RO, BEERRS. 8 -BIE. B o8, 9 N0, U8R 10 VR, ek, mEt,
PI— R, Ak, AR ETHER; 10—, RHERIR: 13 R, Mg
TR 14 -HIIE, FIELCH, e SN, WIEEEAR, 1e—#L0,
B 20K 17— R0, BN, gt 18—, 244 19-- 31
. #AR
WH R ERML. B EEWE RN -8 Gilhesd —T8RE, X PRiEEEEIEAE
MEHmaAn. MEEELLEEFRE, WEAMRHWHRGETRTEEE, WrkiHsp. (B
¥ sispp. (HED RFER. #HHWT.
Escherichia coli KBV B
Bacillus subtilus ¥R ZFRIFHE
Bacillus sp. (—F) FEHETH
Staphylococcus aurenus G HOHBHRE
Saccharomyces cerevisiae Hansen (X 38 F% BT &2 £

EIRFZTHE

- MEERDS REHT AR ERRS

- PATECESE . M A i MERILE?

MR RN — AR . S A MR B E

fFamEm ey SRR EBK MR R M HRE O

AW FANKE. YH2BAFRAMAARBIRIT R RN

a1 —— L2 o) el
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BE WELEIESMHE

AR, FEMR S FIESN. (1) HIE: () 1TE; (3) HERENEX
AT HE 09 B2

% W E W T Ik

MR TR R B KB A S A RO R R AT B B R R A AL
1R R A A S EhE) KB, AEATRAE FRUASARMEALFAR., FHREVUAE
fEHESFEx.

— . HE AR A L P 5 R A IR

1. fb¥HM WEARFREEAHETRK ALAREERN 80U, —Hy 70040~
90%., HE10%~20% A TFHHR. FHRFATASL son AL, REEAFILEREC, H,
O. N, P, 8; A&y 10Uk ciltha Gk . ReFARSEEW T (& 2-12,

o TO% - S0% K

- KA
YL HER
CORE) - sawAray % T
DNA
W RNA BX
% - TFHE
(F&)
1w Tl
(5D

€] 2 1 A 6 A e { F ZLHE

HOEHMBE MBI FEANENEZEY FILMME S TNEAAEERAFEA T AR [F
—frHEREEARRERGER, HitrHAahEER.

2. HibEH SR

(1) K%

KOEREENASZ -, WERTHANEFES. KEHAEHRAY FEE TR
wA: ARAMEEK. TNMEREHNELEFEUTILA:

1) BAER. TADRBLMEHERT K, RETHRSSERELEN.

2y 5% RN CuiRK. kKRR,

3) EY AR
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1) HFEY — R

(2) Tl

TN FEHMARNFEN - HERETEE, RESHEERHZLATUTHANELZE
JGEEM (KE) £RTE. Bi &M Zn, Ni, Co, Mo, Mn %, G#MWM P, S. K, Mg, Na,
Fe %, UL BT D BIEMRE.

1) A BRES AR AR . T H,PO, & DNA fl RNA W E BB K ST

2) BRI RS, WE I RMBARER - SH,

3) EERBER . Mg, K,

4) HFEHABFEIE, fiNa-, K |, 1,

5 HREUMERGER., WS, Fe'r,

(3) BiE

REEERRHA TR RERENESHERYETFZ AWE. EaEIRiE
MAEMBERF, A EEESMEL, HEGMR, B, NEES, & EER CO., (COT
s HCO), ), il 09 1E A 2R At am i -a RN o P i H oL, B i o Fr B E I8
E. miEMAEZNEFAEHFENNIEE. ¥R IE,

(4) HIF

NREERRASPREXEANSHD R ARE. HiFER)7rAHE. FNER
(IWEQRK, EAK, &%) MAryEE (g NH,Cl, NHNO, ). 2EMERER
AR HEEACHPAT AR RSN . BEEX T MyLERE, RFER A 4mEdt
EMIEENGER. IERFESHRENRELAF.

ME A, W TR EINSSSSXKTHEEC, H O NV PLS, T CL H, O,
N4 Foh, BTHEFT PSS, SHEEMETRELRL, LEEHRBEIBENSMHLEH S5
HBABEAEIE. Bk —, FEEAVBBRAR B, WEBENRR Z. AT
BiEs) LS. TER A EEELEN SOU LGy, B LMEABIE. BHEM M
ORI B i bR i) IS VR R T R g Ak

(5) EKHF

HERAFESH AN BABIE. 2E., BiE. fEAMLNSERE A —RiERE
R FERY, A RBELAGEHITER. ESIMAEMEREARGEIGER L KEH. B
AR EEREDSFERNOTENERYR. B, RITEEEMEEE KSEDA
REH HEAR ., R EERFLGEHAHAANESNE R R, Wig “EREF". RIE
k= A5b1 AR, ERETA2HR 38, EEE. ErS, HiEK, ERAE,

FESE M AR - RANA S RER, EEB BRI EE T LA (W
ﬂ:

-y AFWHEE . EFEKRTIF.

B FEEAKEE, F—4EHEFERBERMA.

| Bk, MREBABEESRE, RSB EERT,

DI ERrikwska, BrEFE., HERH., TN RSN ENE SN LY
iy, AREMEEDTE —HERATEFTENLEARHAY., HFBEREMERTHE
ZEFH —EWHLEeR, TESHEBEAMLFXA. BEWERAL., FAMNTRE. #H5E
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HECRBHEIL A 11.5: 1, BHEBEERSEAL L 27.6: 1, HIEDE ST YWE —E4E.
GEERMALLN 25« 1B KEY RES, HEYHENERYFHLE —TW L HE
K. EFREAEERLT.

FZsEE . AR EFECHAARAMAESERIL. MEREVYE, DR XN L
TENECHIEMER, ERAABERECHYRT. ETEXkEamEy, Ehnt
SRR Lk BK PREERY RN A E . (BT E KPR &S T A
HHIERER, MEmSPHAE ST 6. FEBFER T REBKPHENY L TIE K
PHTE B A A RCFI R, T b K R R T

. B EFFER

HAFERES, SHAFERDERYHEALAERE,. BRR PG YR IL-TE 51
AN FHGRFA, BEH - EEEN YR, s, %, bR
AR LFE R, B, #HEGEFRRYWELFSEN., HRE—FHAEEE, TN
MEARBHEFWEFEHER.

B FHRMAELHE,. EMFEENERBME R, BEREYTRE, @AY T48 A
ARMRFRAAXE, GREFHEFREREY, ESLSTMYUHEPERER, X
RAFUKBAFE EHEENERYUEE . SNU S0 BERBBt ynEs R E
(i), SEEMEEARERLBGEE (B, ¥4RBEERT. T EMEFE
MERNXELTMECREHE. FHERBEGINYRFHEEE., XRFERIEEDY
(FVLEFRHME . ENEEUASEY, MRkkdy., VRS, EUmEER
BN, 7P XY R W BT R B T ME S LBk,
FIEEFRNMELVAEFIMNELY. EARFEY, $AFSAESERRERE. HT &
LY, RETCNINFERERNTR, LI58 FHFMNREFRXFH K,

MEEEHBEERRTHARE, SEXSAEERAMEERT X, Z24BEND
I, M —FXEEAFR. EEEFH. KRG CERFE LKW,

i XXEEF BTFX-LXMAESTARSEE, R THREER. A, SEHE
(Chlorodium) EHFWHGE GIUFEEYHMNSEE) sERBXEE, KN S ik S R i
TR E. HXHEEHT AR, BT EERRUS, TEARLESEE, ©
NERLEPEREE, MESHYMAEANCBIEREELLEE Sk,

e

0 :
CO,+2H.S e

[CH,O] +H,0+S, (2-1)

= AR .

p o
TRE

AF ([CHO)] RRHEVERAE ML,

2. (LREHFF HULHNE, MELME . BmE . FORBmAES, gEr—En il
Lad. MAEREMkEaE, RRE_FILE. SRANBILYD, X —1EREYE2s
WAEM . @4 w4k o g 8y T 5 BR 20 o WTHE i F AU R A

CO.+H,0

[CH,0O] +0, (2-2)
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INH, 420, —2HNO,+ 4 H+619. 6 k]9 (2-3)

—

CO,~dH -~ _CH,0] +H.0 (2-4)

LR S SR ) TPk, —-Frafed HeE L —F VIS, i b R o 0 B B8 4 o8 o
HueE bz, B RFCEEFRMAEN T MEDCREE AR LR, BT HREPHE. 6.
B sk R E RNTER.

3R HF RASTHABUIMERBHEGHNER, IAENHENERTEN
BIEFREIR. ERFHEY. GRESMIFEMATIEREEBREmER, LA 54
Fid:-ikdr, GIEFFABEMNE,. SEHRITFEMAF. BLEAGEE BRI REL PR
HREWHER, MESHFEHAEFNEAFSEDVEIEME.

4. REERF BTEX—HAFEUNHAERL, magwdny - Xy A%
oo X ME R ERIERER. TREERICO, fEX T EmiiRm —mii, EXFBEHEVYE (o
RINE fEAESE, FIHXER CO RERMEYR, —MKR, SR fRMEALRK
IR ERELRET.

FHAAHEMARAEFHESEFLT ~HEAY Y -IEREEHTAER.E
RECHEE K Xk, REFRRRBEH —FE BT, HFEHERNE
FRUN S ENRARERY T EENNH £ AW H 7KK IR 2 B,
EREEMBENEREBUMNERTR, SdBEHETEME, TrERFENERHENT
WEFEFRYR, RAREHERAEMENNE, DT HEEN TZE4AEEE.

=. EHE

1. FFEAEEHAEAHIELN EfFREEHFAILERMNS S FAEEKEELHE
R EREN. ERERESE T, MENLITILER .

(1) BEARAENE S TEBRHARNERE., 8%, BENEREFEITEORK
WFE, WEARKHAMK SRS, BERAENERE, BEEEHEFFITSFRE. K
REAA[SENZRES AN EXHE.

(DI EEME FYEm e RE D K PEIEZ K BOD, « N« Py tiiE.
FE WM AEAROD, : N: P E R 100:5: ],

(3) AT ETEH pHH.

(4) ZEMERKET.

(5) IBFENPIZME,

2. BFREATE RBREMENRE, AEEER. WHIRS . —RIBERE G =
2 RN LI TR Bk %,

(1> MRS

RBEMERSG AR, SFRE AR, FREMBEEEREIRS,

SR Z2RERKPT I FEWBMKE RE, —MEEBEEFEPIA 20241 HAEE

D lkcal (T E) =4. 1868k} « T- &
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KMEEEN . BRBEGRRET EEMANERE, WMSHRER., KK, K. AE. d4
FHETX K. BREREFER FEEVAESIR, AR RHRMERS, HikE
FEEEREREMNRE., XIENFEAWNHFARTEKE TP RE®TEZ. Kibk#E$
BALIBAI IR —— KA RE R R~ R M T A . A T R RO AR 2 ) R 1
PRiEER, TRpREEEPMA 0.5 ~1. 0 WEISFEEEM. HREE T E 2 AEME
iz ahFr T e,

(2) REFHEAD

RIEL2HGTNARE, BHFREITRLGMULT 3388, RAERE, aEREN YK
A, RREFERENEZY . MY & RN EREIOERIA NI FE, EHa KFd
EEFEMBYILEE 2 AMIE, XS FENRGERMAFE, BHFFEE, MREHE, &
Hil4 5, ROEASAEE, RNV ARMKAIEFRERSEIRTATRE, Al
REEFTFEWE, SREFETFT SRR, EOSSENIHEH, BEEET. FITRRE
B —8., HEEEMmweR, B FESHTHRMSHR., VB, =38
Eib, BEFHFEEFWHTRY., BEE3I7 KR L& GHE 5 00 E B e Rt & il
R, NBEFAEENSHEENERETNRE. PN HFEOFERN B FRREIH
MEMFERER/EZH,

(3 FFAEHE

REERE A ARG, IEFRERMLT 33, mEEEFE, LAEFENNE
g, REEERERRREMRTEHENSKRERERN TR ERE. BT
HETESEFENPHAESHIEEEMNE KR, AR EFSHENAERS S
FAHOEHE, NMESMET ERR. Pt SR 4 R e v Lt R
HHESEERERMEBEERERER, SN ATBTHENMBAIEERR, HLERESR
G BB ARNMA., K FEARENIL YR EEN VT IRIT 8
FEMAREREAMIEMNERE, KB FRAWNFLERIEFRE (Eosin Methylene
Blue, EMB /) Si2RBAMHYERNERE, MEEFEERBHEEFER A iR
LI 2 phE Y. M K LR L K AIE R, XS AEEER FAF S5
A ST E .

3. WHEMBGR FE ERENERAFEAIERENT. B KG—MAEE R
Har. TPLEE— DA BERE Hl— 3 pH E- — WAL RE FHERH F— SR HE R
RE—B N EEH . M EH.

. BRI RIS

HFHREEHE BN EE. STHERD T AGE S &S0 # A, &
MHEET SRR ZEFEEA A MENBESE L RMEN, Hit, B #Y
FHREMEE2REEN -, SR, ERYHANREFESEER TAM
AR .

1. #ahir 8 FE R AN A, bR AREBROK S B — 8N\ o FFH YL ATIE % 77
. THHAERDROEESNEREZHST, ZRIEAFMERE, MEN T FHEEA
ZEFE, K, SEAEHHERKEI R AT RE. HXRFESAE2EEHRIERS.

2. Y. EHFETV RN AERARSET EAELL, HEEMEFERMER L)
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MRS AT, Rt 2RSS, k& —%. BT RMBRAINIREES, &
W IR HER BB ERER SEE RS AMKD. XRTEETERMED. WRE
-5 8 Aot 5 Sy R A R ST OB P B o

3. X#EH EHEHELAEREERYRANRIEFX. EMNEXESBREZH
HRTEENERR, AL DURERET. HRFSSERAYHMEMN, ORALFE
HEBANSS, BUREREOMBRERES NNREREDRORIE2HIE. AEN
245 SR8 74 T AT 2 0 A A PR 2 AT IR T A S R P R

4. HERM EARLSEHEREFML,. EHF AR, BIERE AL ET R
W ERYRESRESOZEKRERERY., BRIFESHEHNE. B EEFRYRS
BREBIBRBA S, AMGT “EL” RE, #AERUAEN T RORKERY. SR
Bk ETA TR S FaERgREy. e ATERSE (9 2-2).

b i Bk ]

8 2-2 E.colt B RAMA L RE
S. ¥, P, %E, ELl, 1. E1. Bt , OPr, 8 ZFFHH, PEP. HEAHEARNE

#F_7 B R H A

—. BBREGHIS X

g b i OB R — R A CESERRD HERRAZREBR, #ILX
R —aEEtr=EE, —REET. T, BEFAE.

BRASENET—%, —Wl kR -REYR—SENNEE, BAERESDS
AR, fi B LM SRR, BRI, BOERRTEY. HAeETERER
T, fEREBE—ITHE. RANZERERBREE T MAEERNE.

B 2 Fr, TRIECHMEMERRCHERY (B mas. B, RHEKEE
By & PR SR PRk AR, (R0 ELIGSE IR AR A & BB R PR L L2 IS, KR EE IR RIS Fr
NEEE, KISV ARIES. XEIRdaG A%, XMaBk R EWAR S, |
E A%, FeiSnA R —2REBOE.

HTEEBEMRHER, BRoGENERE, ERMEFEEAST 1961 FEH [ —T4/
Gifn AR AR RE., RENAENFNE. 8—FBE 1T R5E8%. REAWHH
bR ARG R A R N PR . BEFE AR, WEERTRDFEe P, FEHE
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B ST, MEBRY S —BAKES. AEKER ERE, A%, JEERRYE
FEER. WASKZFFENER. o /K " BREXEEM. TR xX#d, ATHERL, —
AR AR, ARESFRERRE, 822, 3 THEEN. F0HE
13 218 % FF

A REZM BT RESHNE. BTHESE - TTHITHRS. £90KES
B IR R — A I A R R . EEARA YT YT B -1 8Eiz
B T —RZE, BT HFHRHBTREEME- - IEE. T 00T 5% EE T
—AIE-TE, SR EEAT-TEDT ., U EHRARN IR THRF 1.2, 30
SRFER., REENEERERZNAERES, —Hal K83, TR NS5 R4
AP R A MR SRk, THE S8R E I MERRRK T AKHE
[

1. KRR XEEFREMC KRR R EB TR,

A B+HTOH ——AOH+BH (2-5)

2. JILiAIHE XREBESIEERMRARZAER. PERAKTERRIE,

(1) HER WEABEELERLELASEHERIE -PR, FEAEHIEmEE. 4
F§ 2 RS e A E AR TTREER.

i S8 A
LM gL YRR

CH, CH;

| - |
. HO—C—H + NAD _ALBREARE 6 | NADH + H-

| |
COO~ COO-

CiN.Ed I RARE
(2) ikEF FLERREE LY T8/ (EAPHE YR TZRMERK, SUEd A
(LS PN S —YRmE R, HH k.

+B—H, (2 6)

A—H,+B
45

A—m+%ﬂy~f%H%U (2-7)
A- H,+H,0, —»A+2H,0 (2-8)
3. BN XAEEERL- -HESY s T R ERERA S Ml e T b,
A+B—x ——A —x-+B (2-9)
CH. CO0 CH, COO-
m . H—(':—NH_... +J:H3_iﬁr%§£ﬁ ,.f.|:=o + (|3HE
éoo- éHE 00 éHE
o) H G N- T
COO doo-
MHEM MR FEM AR
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4. [E5rtyBE  XREEMEINIL S I FAMNTEIL. MRS Rigix.

A A (2-10)
.
CHO CH,OH
H—(:Z—(}H {|‘|;mr;}
AO—¢—H SmmmanEag O |
H——(:If—{ H H—C—0OH
H—C—OH H-COH
CHLOPOE LHLOPO
T 4 -6 WA R o i
5. RFEF HEEREMRLENYEEMR. & HREREN Y.
A ——B+C 211>
an
CH,OPO}-
o CH,OPO H—C—0

| ; | |
HO—C—H  _B%8 o -+ H—C—OH

| |
H—C—OH CH,OH CH,OPO?-

| M N S 1 . 3- WemR bR
H—(|2—OH
CH,OPO?-

EEREALE. 1.6- CERER HLEE
6. S RBE XEEREMRELES RV,

A+B+ATP A -B+ADP+Pi (2-12)
paf
0
z'; e
/N ~
HN CH CTP & riff /,C\
ATP + o NH, et ADP 4 Pi 4 N CH
0=L:\ }:H |
O=C CH
N
| \
R--5 PPP |
UTP R — 5 — PPP
CTP
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Fok, BOEHHEIFEARTE, G, RS0 TR TE I B fC AR B B S0y TR . o]
S RESEEFM EE S . BRANEBAE SRR, ER ARSI M . O HTER R G 1)
KEEERE . MABAMERATEER, FERMCARE S AR .

I, REHRMEYNEN LSBT S GG, Ak MBS
VIR B, X SR PR O A EE . TEMEHEI Y. MR T &M SM SR, (LB, 1)
E e AR P P S B . X RN B YA SRS . S TR KL
UHPEFHEEDR L, XRBEFE TR B,

MAN, BET A A R R R B . B SEem B R, XK E
FURAE S AH G, R0 WM, i kmim, MR, W
KOBAHABTESHE®S, FHEEZAEMSY. EAFRS S IEM, EESHETS N
HHHVE T, EEMBMEFHRSE. LENSINKN PR rEEmEReES. RERE
oML AREREH. BT SRETEME RS, B UR i, =118
HF R EFEHTS, WHOFTESE YR EARS T EREE. WRSE (L
i) FiREEMAKEAE. Ml ERNES.

MESAEESE. MEEEFNRREAREEEE. WREEMFIE SRR L
R . WY E, IBRXEYFERETEFYREHERREEEANE, FETH
MBEMER. RERKEL. SHE—E£FELEN., RN EE 0 XE Y
BT VYRR R 4 200 64 T A/ 0% B 72 400 B VR B A S 286 B 2 ) A4 Tk AR TR L /N T
i, # W rERE. IS, SRR, FEARERTHRERERERYE
MBEEIER T, B MM A AR, AR NN ER T, #TELERSREN, B
3 £ T S 45 PO 4

. EBRUIE AR

1. BEENVE R BERME AR RN — e, B TEEEARORES
M, BTt EAEARRANS S, A, AERKMO TR, ERAREMEE, ¥
FENEWE S B4, TSRS RSHED FHLERER, TEERNRE. 85, &
TREVRE IR IS %, BEA P ME(L S T .

5, R R
H—C—NH, + HCl — H—{L—NHECI (2-13)
éOOH éOOH
W,
R R
H—é~NH¢k=ﬁH—é-NH;+{H' (2-14)
éOOHﬁ éOOH
S,
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K R

| |
H-~C--NH, + NaOH——H—{—NH, + H,0 (2-15)

(lLDOPL EZOON&
W,
R R
H—AZ—NHP:‘THJ—E-——NHE + Na~ (2-167
fL("JUNa (}IO(’II"

R R—PpEIEN, TSR E —aELM . BE s Es;
bRV EE, R EL Ve Fa#a. AlREE L. BRERSWAEDE
EH, RUEXHSAEEFEEERTS. BTramEsnsEnebdE, ¥ %
MM %3 S, BERVHETY, REREEA -RERERBAGES. WER.
HE, BT E ST R ERBNEILEN. SR, 8FK, "E(EAMEFETS
FEHRETHTATEE SR, B — A EBEIWTRTE. BENFIFLRENBETEE,
minRE . BUEM,. FERBRBEL S A REREE,

2. BAENESHEETLC SR RES S, BiEREL S ERNNES. BN
AR ESBEIREX. BAESFERMED Ut EEHERESRERRRER. X
BWEXABEERENRG. BEERANTTUBRE-ERTT. S @A &R HH#E
BT, BRI R, algas, R0, BBRNRERHRN
BE ., RERFREGHRCEAFHABIIERELS, B HEEEE R, Bh
B G YR RAV SET A MR R g 3. Frll, EEEEE Sy 1061 &, | BEiEHa
EIE1E 25 Cipid pH RIEVMHRE AN T £ Lmin W44 {k 1lumol EWHEE. X2 —15%
—ftniE, EERRERARTE, AEERKEZEIREEEERA. A K E B
VEBRNTSE 3, 1 o-fE B B8, v 8/ haHEd Iml 2 W E BRI egRE S —1
BEIGYEEE G, (HIXFATEAR R R, WAENMEE TR, B8, B0 FE B
S AT, EMEEEENR R EREE SRR FEFS R, X1k
R TERASRE R ERIELBE M AR, KR, the®E XRELEEE %
HWG AR R RIS A I R, ERE B T UE RG] - o T K7 I BETE AN RS 1T I B IS TR A vE
#ETEL.

R EE ORI EARSEPH PRIL TSR RFANY, BE -EFTHNEY
SR, CAENLIER TENEHTTS., B ThaREES O
AN A B A R A LRE[ D e A PR TS Bk W .
FlhiEse i i R bt v it . BEp SO T Theedifr. |- -RESW ., S
MERHUESRES L B RN, EYAET S RIiTe R RFESRE. M
&4 --Eg ik Ei,

fg SRMEHE RV EIR, BAkier2&20E "ASEes” i, HESHAE. 34
BEn TSRy FEAR,. BEOZRYRS FHES . MR EEERMTEDSE SHEL. I
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EME - RyPEESY. FHEM LEHRSHTERY, REERNEE Y, B4 ¥ X 5
BT o S Ein S R XX —HiH.

=. BRREHTZREAREI N

BEM pH B4 28 WElE HIHHEENH MR,

EHRIERBEROEEREE, WARIIEBEECREEMNEREERY. SRAHWAMEER. T
KB M 2 HEEE R KR EE., — B, eI SR RIERE A 37~40C, #
EYETERN R BB 3060 CHEB A, BT B IR RIL 60 C L L. 0 8 i B
LB REEE N 62~64C. FEEREVEEN, BESHET 100, BELALFERNVE
YRS 1~2 &,

% 2-3 NIRE ., pH 8 A1 30 ik 1 0 Bl i) ).

/A

B pH & XREE

W5 H

ME 7
M

s b

B 2-3 RE. pH FMH: KA RS SR E N

F 2-1 FF 2-2 4 BIFRIR B AL A S I5 IR SR i A n s .

FEEKEEAFRE LS. ANERUGRDIEHRENERSE, EEWIEBARITD,
R T AT ARAEREEFEARR R RITHE. B TEEFRERTRNIOT. BE
B #EiLEmMUEE, XEENEMMEmEETSE%, BTHEFERLE, PS5
BEFXWIEAES . (1 THBRARNE; (2 BAREAVERKFEHES; Q) 7
E IR,

B R E 1A R F21 BB SR AN (L B R Y
g riﬁ g O o & 2-2
FER g 16~ 20 1. 34 @ B (C e
Lo=25 129 35 IR 10~ 20 2. 85
20~30 1.44
25~35 1. 27 1523 2,22
30~ 40 1.17 ot s
HEOS 0~~10 2, 60
1020 2. 00 3R ik 10~ 20 1. 67
90~ 30 . 80 ’
30~ 10 1. 50 15~23 373
B BE ' G~ 10 1. 50 20— 303 1. 67
10~20 1. 34
50~ 30 1. 28 25~33 K 1. 18
o BERR Q- EUCHIOO MATRRR 30— 40 1.0

ETpH i, MFAREHEERGRE, KEUMHRE pH HE 6~7TEH. BAKE
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VR FTENH LEMERESE, RS pH 7E 6~9 20, &t 24 pH #0EFRT 15 57
EFR) S EBR A R EER, EHAEBARN MRS, SIHERSpH %, 2EE
ANE. Bkt AR . Flhn, R N RO TSFEERER A BEEEE, ERRIE
WP BB R TE B TR g A e . AR, BRMIE RS E PR EARN . M, BERO
B LHEE B TECRERE -, MEEAMEUNEMIMEARMET. FUEELBNEE
FRE 1 A 78 pH 9 Bl L Z8 SR EREn -,

IERA IR — FERE R PREB Y RE S Z S E T, X9 R R RN
MAFHRENS., BELNIBE—-TWESE, VHTAFEL:

Kl K.E
E-S—FES==K+4+ P (2-173

K:} K:
Hop p JE S;E%ﬁgﬁbmﬁ&’-‘ﬁﬁﬁﬁ’]f Y. P REEW, KK, K; B K 74
AR ER R, XM ERNS . b - RE R B RAEZ W — AR F Y

Jﬁiﬁﬂ%%-%WE—ﬂmLﬁﬂﬂﬂ]ﬁyﬁmmﬂilﬁﬁkﬁiﬁﬁi-%_iﬁ
WA ES B9 Wi B PR — SN ES £ FERE. B, PP S5 ERS
'ERES W AR, B K < K, 2. BIEIG — IV EgE I, RN AR
N REEE o N,
v = K, ES" (2-18)
FLEAF, AT ES ZRBENVEESY, EMREEETERNMNEN, B, EEHRZ
EFEERRE. BIRESESHXER.
e [E.] =R Rk E,
[S] =HEBHE;
LES] =B SRR E SR E;
M [E,] — [ES] =i EEEHKE.
HER B EHEE,
A (2-17) i,
ES FIR L HEE= K ([E.] — [ES]I[S]
ES B RWEHEE = K,[KS] + K,[ES]
V- nat, FEH,

Ki+ Ky _ o _ {[EJ— [ES]HS]
K, " [FS]

c (ES] = grsllo 219

A ER (2-18) g3, "fi%,

KGR LS ]

“K.+1S (2-20)
u'\. __tj__ - 3[“;_"
2 (E,]~ Ko+ 5] (2-2D)
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[E.] RLES | Bt X Ry me AR, WlEUTE (£ = [ESTnt, g e8ga T8
HMA RS ERE R 786 0KE, B8R0 RM{E B o] LU d i KRR 1 APIREL .
W, FiRV = K,[E LNV H2MREREYRNRE, WX (2-200 XA[REH (BT
HRILERREE [S] AR 2.

Vs
V=K 13 (2-22)

XEMTEREYI IEN —TREAN AR, FEX-1TAK (Michaelis-Menten 2y
O ERRT B SEBEEE RIS,
A v R NHEE;
S- —HIRE
V- —RRXRWEE,
Ki— BT HESY ES MRERESEREEFRZL, EHERER.
YK, =Sk, BX 2-22), 9H, |

T =

v (2-23)
B 24 R 8 %5 O B B, BRI R B E I M RO RO B —% (8 2-0), 8 K.,
AN

Ko BEBARRIEAEE M., & R BN NS RE L, ORI TE, K. (52 pH &
BB, WERE— T LA A LA K, (5. B K. (88 8RS — B 8%
K 04 B R W B R AR . Ko (8 FTIE ALl 8 SRR R 4 S 18 R/ . R Ko A, 289
ES B A FARAS, IMERDESHENHE, RERSARY KR ET
BREMNEEV; B2, Kok, BOABSEYESWEN N, SEERIEE K, 7
K MRE. F5LMPEHIE K, F K BH, ARFEHES. K L LR E+S R ES
RS TN, R,

ko
= EI:

K., BRI, E a0 YT . WOREE S R R SRR KL, TR AR T
Ks<K, B, Ko 5 K, A GERME L, S0 2RT], BN R % — 5 57 i 9
IWRFEHRN, B E K E KK, Fil—
Rt T AT LB LIE R Y K. 2T K.

W S<Ka WK THETRIE S v = g, &7
BRI I 4R JE i |

HR S » Koy WA-TTHBY A Y o=V, V> 7
RRREREIL (B 2-4), |

MW 2-4 o, FTLUE R, 76— TEH N R S ,' =
Bif 5 % Vi B (4 4R RS T AR L 2 2 R O AR BT, 2k . 5

SERKETLR. XEH SEL R N RS A #1T

K,

—— —

[ 2-4 k- aR MR
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9. s (2-17) FfoR. [BRIMESE R AT B PR E R, YERIKERDF,. N
WEFHIISMESKEGYES, FANAFIRNBRERERGE S, HaTEmER, el
MO ES AR GREIRIN ES M4 MEE), RwEFEREmEm. SEFRKEHRL, HE
WIEFER S RS S ES, WEmER O £S gk E, iUl R EE SRy
AR BE

H3 2-20 KEH, BB EE SENE E A X, MEERZEX-INTHER V KN,
i, KGEETLETMRRNEE, FETFERETERESHHARE,. RERRE. A
R I 38 hb B GE h M,

KRB K. FVEd, FUiER (2-22) BREBRE AU TER.

1 _Kn, 1 1
o =V S+V (2-24)

(e

RARE—THEZFE, RAL, TUHRHERKE S SRVERE « {)— 8L %R 54T &
KREEE YV SERER K., REIEm AR,

KAITARRNBRER W P#EFEHY., HERERA THRERBHHED, 1942 FEET
(Monod) FILEBHERKESHEDHERERN XK.

. ) )

R B R
P —— BUE P BOK O KR
S-——HEREKE
K, —— M &
NF 1949 FREZFP X RRTF —XR AKX,
1970 4.3 {BHF (Lawrence) %K% (McCarty) 48 % 15 5 1y 58 4o by B A L At

Pk EEAEN, FH.

dS KXS

& T K. +8 (2-26)

Ao 9 BRI

K——%:k LB i | F o

S— HSREE;
K, — 0 H %
X-  -HESRE,

BT, FRAKR-TTAXFEEEEEREDSEKPEIYRERETER. &
B DT EKERSEN TR,

KRR 2 MmE B R D . e — A ] S R SRR RS, BT
VA hESESETSHFEE. RSlbHRegEsSEORYSEIRGERRMITIE, A
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TR RERIER . I — B EILR Fet +, Hg™ . Ag™%), I FEfTHF I ERTM{EREE
HilE. RFEAFHNES TEMLERESERBHEMY, BmSsES5EES, UL
TEHBSEXERESHIS. FHEEY, FRENS EASANINER, IR 2R T
ENEEMEHES. BE SR THE VEoFidE, AEAIE S, B9 XATESE
MBS, R hEE. #m, BMEABREEGIENERN TUEZLYBEECE, Bl
FESBERT %R ThEE.

g5 A, shiEY. MEWIERG EEEDINXEE, 018 P P o0 B ok ok 53 A Bk
BT, MRRZIEMNEFFTOTFOE, RS E— B2 oRE. B5 TR ER,
MEHEAKEWERREETCE. FURNOGFARLE -SWEER, BEEETEHAE
Sz, IRSIEHENNSEREES. MEDWERNEDIAESRY. — %Lt
VigREMEEUANERSMEEEE. TTHOMRAER, EROBEEFTLAE
FREWF, B, WGELRFER, SEIREEER i iE BTNE a9 1E Bl T L el gy
ghR.

R T A MR R, AN St A — 30 8 O\ A M o 4 B e ke R By i R ),
FLARLEFP., S5, BHA BB EEBRTAKEEERG. EERPRERD T/
BRI M s (XSRK BN, TRKBEEGEIHEBY N AE, i Sk
STERM —FAREHAE. EHSDRFEAMELSY, BEREEAXEm, TR
ERRZX, FHFMURKENAZA. mEEALES R, 1LENG —REA, e
PAM S —dmifl iy ™= 5, FEGR Y ZEZL A H 3hik,

HAl, WAl et G H =g rm, ¢, BB iEmK, #
F 2 b S AL RE R B IR e T R 258, BIA] — S )R D ISR IR S, AARIE
ERAIFHEMNMHER > BRI . FYR., SEECE, 8. FREVAL S %08, i
BRI FI A B A AR e BRI B AR IR E R, MAESESEDR, TR
EERAAMEDEAOEYER. MBS ARED oSN m S EE T
Bix b, SR, PIRAS MR EIRAIN T2, e KR B ig Sy,

A - T

N BARTH o U TR R R

PR BEREMESHED ndk. 8. 23% I8+, £9bE¥ik
CELIES RIS R 5 ) 69 BFR. e M mBRIE, SAME AN MR RSIE A K S
FRPreROERYR, RN AR R S0 R0 B HREDISR R+
AR . FHRABREEAER, NERE M REER.

RIEYEA — WaER, HEiT&ME N, R AE 0 R 2R,
ﬁﬁﬁﬁ{

FWAFR— SR, B, BA5 8 o M R 40 M P9 8 S R 4 A9 4R .

16 fE R A E R 1E BT 2 S S0RC & & S0 PR A i 191 1k e F R (it 4 BR 2k R ik R 3L, 1A
R O e R 2. RIEFER UHR & sl . Bk A NSt . ey
WEIR iR R
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—. FRERMNER

=5 50 PR AR R R R SR AE YL A SR AUK, FERUHIRRE . A
HAFREHS&SSFINFREREHEALD, RS, FHAEMEFNY —H#
THFE (FEEUFR) MR, RAMMAREZFASMER FETTKE O R,
WA EI R R 2 FRIERZEVHECTERYE —S&. X —SEP R
FAEEE. BN, FUTILAFEMEYEHE.

1. AR AR ALY RN "8k, KMEERBNYR.

2. EERFRGE RS, RERENESR., —HBoRBHRSSHER. B--Hoftd
Fra: G, 04— HE BAEACRRER O €.

3. PR — RPN, PAET IFLPEI=Y, X P ) — o 44
. AR HE S UYL A RE

4. FEHTHREANIESD, BRENELEHER.

DL b £ 00 52 T H AR A B e B L T TR,

=, YRR ER

RESTESWXF, MEFREM, o GEFRMEEFREAE. BT FRSE
BMeg AR, MEEHMFEAE (FEFREIE) . REdH (RAE) Ml GR=O &
=R, FEREASHRESES, RFEAAURKEERF. EITEFTEANRGF T, TRUBEREN
Yol —EABK. XTMESEEEWTETR. RERHAFERTFEINHR
FAREER, EEF THANELCHEEFHE. ENEXERGT. AUBEEAKHILY
SRERERHRM AN RS, XTAERARET B, BREBEWBRTES AT HE
bAgNE, SUAELARREYTER. EERFA D, KEINEETX 2.

MFHEREYRE, SUMREBEEMNMESHESRKERASSHIIANGFH ., KEAMH#E
HX=KEP,

MRRY, YKFEREST 0. 2~0. 3mg/L B, BRI A AHTHFAD: WY
ERERT L%, SRR EE—&F, EENAREEASR. Bit, FEMEYE
R R BT i 29y KA B . RS, BEMENR (FREELES) PEK. B
M, EMAFEPERLWERAESY, RRKAEFHABED.

WaiEH, BIEAMSEINRARUSENRLERE . RERUTY . 8
CZetid, PRREA RN A FM S —d &, i1, ETRdeEA%gLeE,
MERTHA BN ETRFETHER. R TRER WREREZ. BEXRTHY
PRoy e #3244, Fril, DAEF R EEIAFE R R . KEZHAFENAEIEPET
PREHERE TIHERY, B 72k X2 Sk,

IR IR TR AR K R AN, B EITRE RN AT A F R
BRI AL TR EHLBEZK , T T LI A U 2 R Y DR N W ey L A T U e A LA K AR A
159

77T E RS SRR SRR R, T A E A LA R

1. FRMBEFREA HFEFRERANBELEFURAAGEBE MRS, & -
FRRRRE RGREEY SR, XD BEEELE. AR, ARAE (BT &
F5&mr#re. BARERYN B PHSHEMEERT, AERPETSET
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EH RO A, FES R TP (EFRIEEEE) MiSE S EE S, AEistkrrE
HE5HTEERK. BEHFEMMENREARTFZUREFSNAE. £XTIBPHGEER.
P 2-5a X RS BT o B 2.

FHHE-H,

AH, o \ HO Al Ll \
A
..'5]. ﬁﬁ_H:{ / L:Jzé. r-
. N 1o, (L Shats 1)

A—H, — %W A-H,—ER
Ca )8 RO IR oI AR

P 2-5 @R Lf R L

F 2-5q0 FrREBEAtE A TAE M HESFERED.

AFGFARENATFRLEY . HFEHAR, Nk Wil Lfs. Ao, i
FRFAMEDUATBERESERIRALN, REPRHIEK. K, HEHEAKERER.

C:H,,0;+ 860, —8CO, +6H,0 4-2872K] (2-27)

AEEEMNEREAANE LSRR, ENETIETRFFHERNAL. BT
o 1THE. B—HERIBESER, X EMP %% (Embden-Meyerhof-Parnas
ZAEBERAFEE) B140ASBETR 2 M ZBIENRE (H2-6); BMEE=-H8
(TCA) 1B¥, FRMBHIKERLIBER CO, f1 HO (H 2-7).

MHE 2-s JULEH, EMP @i Rt — AR, ™4 2 4+ NADH+
H", AemEfdmy K PSRRI ER ATP, IR 4 1 ATP, S SR HEHD,
EHARPENE 24 ATP, Bl 1 2 FR#EERTE 2 1 ATP, AERE TCA HHH
KR CO, EX—FHIBRFREZPRALN M THEME THE B TrHERER &
WEASHTRESERK, =2 KEATP, (I —# KRS Y KB E
ATP, BrUARTLAE, SRR FEI I RA T LB RAKRERENE TCA /35,

FEEBERNADETRSE BRI EERER. 5%, APFHEEE.

4Fe (OH),+0,+ 2H,0 —=4Fe (OH),+ & (2-28)
4NH, +90, —=4NO ;7 +6H.O+ 565 (2-29)

2. IREMEMFRIER  IREFFRASTER R T, SO0 840 B &Y R IR A7 410 ) 4
A. REHEREFRISMAS, SHFAEE . HrmadBEd, Eida S e i
Hib. WERPH T RSB ERASALIANEN DR LIY, AR, 7 -+
PmeE L, —TPHEESR, EX EEPHERLER. B3R nE 2-55.

& 2-56 R B AR#EEHTFREIMEEREAREY.

AR AT o 28 8. AN E RS AN AT,

(1) FW TR

EREFESES, REeWFEREEFEELDEEL, PRI AHRIE. IFRFH
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ATP ™K

{ mol/macl W &)
CH,OH ATP  ADP RO ®
H4—O0 H M H 01 : _y
K{P”:-iH Hj - OH H 6-BERR- R
HOD OH HO OH
H OH H y OH
WEE
CH,O0®
Ol o
H CHL O
HO | H
ATP
1
AP
CH,O &
O, oH
1, 6-_Heig-Hi H HO
U CHLO®
H
CH,O & (I}IEDH
B H l::ugﬂ G0
CHO CH,O®
P, NAD”
M EEN
NADH + H*
{FHED(@
1,3- WM -H h 'fHUH
CO.0 —B
ADP
2 &
ATP
CHO ® CH,OH ':'-:Hz
o oo oont
Soom OOk H
R AR 2-WH - 1 T B A B AR
ATIP
+2
oo
CH;
R WE: IZ|‘==-CI
COOH

B 2-6 EMP shic@ v
Gr TOTER W aXFR ST F IO AR R RO A B . HACH BBt EMP 2. ¥
ARTEBAALATR, FERAMNTITELJLURE, L3 EHESNER, &%
MR ER ) (FEREAHRETYRIEERMKH S ILBAK, SBRHIHERES),

AW RRR T AR IR RS T AR, R RN
T
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CH; [IZHC{IJH

CH, COCOOH
MR T~ — = NH
/ NER
TPP .
/ CoASHY NAD
f’f O, NADH + H~
/ CH,CO~ SCoA
CH,COOH ] BN A
I .~
X EER
| g0 CH, COOH
HOCCOOH
NADH CH, OOOI! oASH ]
\ +d 10}~ wmz. R A3 CH, COOH
\ NAD" R N3
\ HQ)
\ ‘}Hzcmﬂ {IZHfmGH
‘l HOCH COOH [—
\ ERE T — CH,CO~ SCoA A
q S s CHCOOH
\ H,O N
HCCOOH \ Ha0 3
HOOCH ‘1”'31; clznzcmﬂ
W R ™ CHCOOE]
N\
FAD2H S HOH COOOH
8 " - Lol
FAD e NADP* & NAD"
-:IZH,L:DDH e 4
CH,COOH =" ;ADPH + H*
NADH+ B*
R COOH CH; COOH
CoASH [ |
CH, CHCOOH
GTP [ "
7 CH;OO0H ?Hz % COCOOH
. o HEmmna
GDP CH, (0~ SCoA ‘TPPH —0 OQ,
AN A *
P; 6 {o, COOH
O mk—m
NADH + H’
NATL"
I:IHJH
CH;
I
CIL,
l
P
COOH
o B
Bl 2-7 =HBR{EH

I—ARMEREARE 2 Mo MRM ML ME 4. s FITEREIRNE (—«BRRY_BRAN
TERF KT SRR EAE oMM ERME 10— FRMEEMS
* MR AL ERIET

1



C:H,. 0y —2C,H, O, {2-30)
i =, g

2C,H, (), = ey ‘2(,]%3(,%(,%0H (2-31)
. B H,
2CH,COCOOH = 2CH.CHOHCOOH (2-32)
Ry 3O
BREMA, CH,Q, -—2CH,CHOHCOOH+94K] (2 33)

AR AT FFOEAR. SIEAME, FEERMSEELS, At i, REME
WEHTESEIALES, A IHERERMTE, ARNERELFAREDE. HY
MEREMFRIBEPEHRRERRE Y, RIEE” LERFMARERE DL —FHER
#I5 &MU Y.

REMEDM A REE, YFEFEN, EfEEk. XEEESEFERNNF
B, MBREBECNEEMESSECIRLE, TRXEM SN RFE M E MR
EERE RS L E R, WO R E SRR R RER ., MARE LT FEH.

(2) pFIrTRENFRER

FREFREFAANSUNHEELHN, BT ENRANRKGELRE, EEXEE
LA AL AR . EEREL . MBRESETHEELTEYRTRE, BEXERTEET
FIe . B R AL 48 B RT LA R A R e e AR A SR

C.H,,0,+6H,0 —=6COQ, +24H" (2-34)
24H™ +4NO; —12H,0+2N, (2-35)
BERR. CHRO+4NO; —8C0O, + 2N, +6H,0+1758K] (2-36)
N HENE -
CO,+4H, —CH, +2H,0+135. § KJ (2-37)

A 237 REEFUSHEAAN MR . R 25, ~AREMECATUANE OBE
B, MZBREHFUSPRAE. mHRAE s TP OEFRM LR EAdm s X
TR 2B OK R B Y b e U Y A

3. MYEAROERER FUEARRBEREDERAMTERGT THEER. £a4
W R AR Y — T R, ERE A HTIRE PR,

Wlan, BRI EREENEA

ERAFENT
EREEMNHT

ELEES, BRHIREEDD.

Gi LR, BIEMEYSESKEER, RITHEMAEDD AHAE. KEAM#E3 T
BEARKE, HANENTFERIAEKE, EBERUAMFRREIFR. 80P RERERA L
EPR THERUAENZ SR REFREERA LIRS B Tor s 20 ® L1 15
EAZEE, S EREBATRE 2-8 £5.

MAERNKHENE - TRHEDPRIBTHIEEFRS,
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g R S

xRy _ ZEk, BEET
R Wk WRER (RHEFR)

-H;

BT — B R Ran L (FRER)
R nas
H,Oy—H,0 + O

[ 2-8 47 &I 5 IR [Tk
et TEnENFENEES 2 LW R, EERERDHER
88y, Marmay bRy AL ERAIMEDTRTEP . HLEMERDEENEER
. MEDEANSHDRY G RSENZFEIL,
(rEEEFRTYEALMFRIER . ik’

FOCHLIR A SRR, TR ABEVELY  cono
BAEF . RLAHHNDREGER. —F
P o B B B2 S R P \My/

B, B mAEeRIER. gl
MRS, QRFTEM, Mk OEkRED, ,71\“

MRS VR R, L& R Eet
Fek R BEE AR BE S BB DRI R R
B, HEMHAMEAREMH YT (—RE 0% ~60%), M—HBYLBHEERF HENE 20%
. M AMEDEXEENEENHER XERNMEYRNE - EXENEES
BAS, NEHEDERRET —MNREREINABERNOWR, K InESE S
BRI S PRI (W ZHBRF . Adenosine triphosphate, B[ ATP B3). #td
St R E L R R R E U SRR TN, RERFFS
Rl =8 0w b =8 (A @12 . Adenosine Diphosphate, [ ADP £3)
OPEFRCH B fE BB PR IES) . R oA R RSSO EIERNERES. X
R =R, S0 R ATP 455 (B 2-9), B & Rt sis 7=, h TR e,
ZREMERYEOHFEETAMEFRAR ., KEUMED FEREAESLIEN. B8
BEWSENE R YR EN R R A MR SR . 3 T E F 0 Sy ) Btk b
REE TN A BE TN mR=0, AR - R st
¥, KK#EETHMEDHBEEMNEE, EXELTENBMEGTEINESE,

ATP B ER R, G EMERIBPFERALSIBBIL, T2 FRTEERG &
BEREYKTHEY, SFILEERNRDMTER, SRBRLENER TSR
F il PR A SRR ATP FK, XA ESE ATP WEERR, B FHEEE
IR R LA 2-10, —HK, $HEF NADH+H W4/ 3 M ATP, MEEEH (FAD. 2H)
E;ﬁ: 24 ATP., ETRFEBRMMER ATP & B) ATP HIERVLE), Hiili v

B OEEEE R,
B 2-11 RREABEDFHERETE PEERBRENAHY RS, /REaHE bR
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M2ZH, ¢NAD F-2H
H:nﬁ#XHﬁI ﬂﬁi%ﬂliq iﬁﬁﬂﬁt ﬂﬂﬂﬁ.g‘ %Eﬂfﬂi{ i’ﬂiﬂﬂﬂﬂ: %Eﬂﬂ#

“JADH CoQ2zH Fe®

®A&

F
AR
CET™
RT® -8 F-ZH

1 2-10 B FrF BT H

%r (e
A
i_ﬁ...##_ >‘\ g
L mEY ADP  ATF g
EX LS
ik S o T
B FREEY

B WY

E 2-11 HAMEPFHERETEENERS A

fEl. AT &RERYEMERTaE, T8 —8aBe o AR kiE,

=. i~ 9

WAEMNFEAR T ERYE, KE T, EHEPEMEEAE THREL. &
FER IR YA ELECFERNNTS, S EXE-EXAHRERN
WEHEE P E AR R E . XA REAE T F LR

1 SRS Wmofbmk. . FiR. BEE, SR -2EXRS. s X2 hH
RAEBEN =, FHENEZHEQRGTHE™Y,

2. AHLLST G YUCE B o0 e a A LGS - R B R eE AR ™7
2, B8, ME. GUlREREREWREEMEMLFINRETS, BFLL, T
AR IRE 0. I EREVRBGEYIRIEN B MEEE, BuTHEZ I PR Y. ®
ZEFVEDOBEERE, VEE. SERAES, ENEMNEMENFENTEERK
HE. SEREMEMERIIFEY, BF&RUEYFEN R A8 ENRTED,
R sbb 50 B A HE Rk S i B B K

3. AT EEWMAVME, MECOR, FERERLSH MBI R
G 7 RE B TRCR A . (HEE Mg 20 W A R8T W R A IS R AT R T Y, BT R
BB AT AR B S Fr i A M, mEAN. B, 8BS,
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£40 0 Y PF-O5 S BV b xR 23

7k
: g 2 , .
o W K W TR 2o % = va o
241 gt 2 L (L H,0. €O,
i & B8 NO7. S04
n () B %
HRITH j A4 PO )
e AR
fisz = Al CEZ'E. . .CH,.
EATE T L L B B (] RCOOH. ROH
s = .
;r?;mﬁ,ﬁmu& - B el NH, R it B &
7 ‘ i IR H,S.
# PO}~ .
f; EULE L b o N B COys CHeo N,
' [ (3N NOg . NO7 . 05 e H,& &
: o fd)
ERRIIER ot s sb | ke R e
E ¥ it IR 5

. BE ARLEFMEDTUEENERSETFER, THERE. RN
*%F.
0, AR IR BRI Pl
i 1] £ 242 2 40 B 55 0 A5 0 i 37 SECR IR A0 R SRR R e K AR B b B PP R L A, A
PEIG IR M A A B i R I SR Wk e e Yt T L i, REHLERER AKX
SRR R ARG RAEEEEVEAGET AR, FEMEBMREILYNER R
BT EA e, Aiba YR ILEwR, B oA AR ENEE, AURIER R, |
BEFRMME ., REELBEKMGE, RELRE, R, BERIFE. 8§
S RLJ7 T BRI N,

ENY HUEXRFEHREAFEWERNYYH

AE S TEELAMERDRANSEPERI, SREHTEEMNERRG, MIRE.
RBEAE, TEES, AfEBRIFE KEH. MR MRY REE X FRERY ., £4
A ERRHETEEEARERE, BEEHaRREFTERS. IRIBEEEK
EARE, XPEER SR T, AR AEESEEENEMmED, REEL, FR
TR,

(ATHAEMEFRYREEMNEMNER, EEMEHES,. TERLT5H0WEREREX
FZHABYVINHT —HFEERIERRIE.

1. iBE BEMABE ZHEmE, KERNMHERKESEMBRET 20~40C2Z 4], {H
HYMEE SR, SENEEEFRS0~60C, GHISRHSEBRELEREMNAX -
R TR, HEREAAR. "DEMEY (FEEAE) 2MER. PEARIES
Z, W FRER
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A TR R YA R x24

4 K & B
= Z } T T & ¥
B 15 L BT 13 5
BiEEREY — 5~ 10—~ 20 25~ 30 : A
SeH=R et ek 310 201~ 40) 415~50 NEHE AR LA AT EEREED
Sy RES M) 2545 so~60 . T0~—80 | RIECHEIE. SRRPHRCEY

M 2-12 ZRIBERN TS &0,

FHIRAEME AW, RENAHMIHERNENRSEE, BEHEARET ., RESS,
PEAR PR, k. MEARNEE Ko 8l FHENTHAFENEREES. MM, (2%

£7 RN £ K P In#F] 70 C £ 10~ 15min
L L FFET. T 100 C BB LT £, (B4 F R 4
‘ WA THEKBEEL, £10CHKIFH
/\ HILEa28, AHEZE 1~2h S EE. AT
PRPIERT,. HAAERHEARTE. -ARHEHE
100 CAFTH, ZE1~2h AFEx, MEMRIPE

A E] 140C, B 2~3h AGEH R,

o6 25 30 15 30 80 70 mR AT ASRFEMER?

LA HEARYERAARREEOR. EHRY
EHEHE AAAE. T4 WA AR S W T R
AR E e -—EREAR, WA

AAMSEE. EUH -BEFINER, EEMEZRNERKRK LR, AEHEET .

A 2B TG 5 RICAE Y ?

RXEBEERSEARNSKELES, W EFEEE, MERAFHMNKZERYESD
SESAASNES, FERWEKRERR., HHESHLILARE.

PR, SREFEE, AW AEIT,. RTTANEMNEEA KRS, FSfER
M2 BN @A &, (ERRIRSRERAE M ME ), BEE S CLULT, AW R ERR
KRFEMH, BARIRIRGS, RERFEMNART, FUELREDE M HKERER R,
BLL4ACERARGTENMYEERE.

2. AETHE SHABFACIEENESTRE. EBSOESMEERER TR
W, B —MAREEE. KEHMEEE T EHA pH E T 6~8 206, T pH £ 4~10
AR EEE .

pH MBERES, & LU EKMEDEEIBEHAETEENE L., ToEKY pH #
MEF R, WhRiR, FRYaiEE. mBE RS, MRS HSHE.

3. RititlFaf BHHEEEMNERNELTERGARE. &I IE&FE T
AE T E R AL E RS,

—RFEABHEREE+03~0. 4V AL, MEETEF0. IV A L4 &; KEMHHE
MER EHEEH0. 1V UTAREARE: STHREHERR. EHEHEH0 VL, #TEE
BEMR, E {4401V U, #TEEAPER.,
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AL FR AT EREC I B FHAKHEK I EMRERR MR TEP. flan
ARENEFYFNMTLEXZHFEST. WEEMLEHRDHTEHTS., £—82
HAENT, MFUHEIBRES, WiSHLiBEES%, EMEFAE+200~+600mV ZH, AT
RE RGO YAY), MiRHbY, E EEEREIEE - 100~ —200mV MEERN. £X5
e EDEMIE KT P R EHERE K E T R F i B RN RN TR,
H+31mV BEE —39mV, ZIKMEMHEA FHEEFER, B2 8oV FEHFXEMH
.

4. T KEEDEFHLESES, BHEAKA--NERTREGE. ICHED, MEH
MpSHEXEKS. MWES EE4AEEKFNEY., BRIMEPI T T8, HE®RREE
i, ARIAEM T RO AERES. - REFEE. FEANEIFEAN TR
. AN ERAETHMAYS H TS SRR, F RSP RURF L4, LA
ERAEEMEEEE. Mk FEH.

HTMNESHEDETRAREPAEERET . BWMANTZH FREREFEES . B
1B 0 I

5. BiEE fr4anBELRY RREEEABERHEERDER, PR ETF
EEBTIIBRD, KERPWATETEEREENEIEFRSY, ENHEEPZEIKIEH
HHAKS MR FBHRIEEPRKa S, R 20 KESER TS, BT
W — T ABRTAETIHNEE, ERBFEPKTEBIIREEVHOEE RIS, 5T
AER--EREE, MHAKSTEEHEHE, MABREE TaHEATHE., XakiER
HHMEESEREXTBRNESEE. BHRARERKR, BEERX.

MF MR MR ENY, EARSEENERFERARM RN . LHEHEHE
KB BE EFEEARNBENEEEHESE, SEEESRYT. BEEEESEE
HEwd, AidEREERK, REFERSE, BRmamEaisz), EEWD. Hik, ¥
HEBEERRTURERSY, FHOSRAEFREEFHNE T, AHEREE KRBT
b, MEARESEER, EEWN, FHiL, E5AE0, BT EEELEMLTER L
b, AEFEHEE. EREDERERHBEREE. —&H 0. s (NaCh) BHEHE
A EHAEYPESENS, XMREMEKR VALK, IEREFHNEFEP LI
FIBEE N 0. 5~latm (=0. 1MPa), MIABELL V] =4 B AE &R 0. 35~0. TMPa. 1.
WIEAKEDCENE KRS HERNBRE GRS E AR ELTEPRR,

6. N BLSHEN, —BAEHIAIERLE, FENEYTERLAEMETAS
ST, FRRGRRIREAY. BXHPEFAFIERMN EEN 22, ERFHLIN
KNSHARMAREMERIEMAEF L, BT 260nm 2 H R T8, 40 5 2% W
e iE, ERMAEREE: TAmMglEEL.

WAL AE NEE, EFEEHER, HEREEEAEES. —BHETESET
FRET Smin HIRER R TE, ZFHNIFE 10min,

HFENLLEBTEBEHFE, WU - REMEFHEREZXPFAREY., NEL
EHENLERPTRAGEKS,

7. {LFEHH FEEPEAYMMEARAERD L. BE AR JEAEA MBS R
mifE A AT IE AU 2 A HG, RE . AR SRS T EAME, 0.1%
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W AT N E A A ARAR B TR RGE S T oK S ok 0y i 3
AR IR R — AR R F R EES, ERK T HIK A~8 A G KL, WH M
W S R T HEl

MEERTMENE. . HE, A LIEAKSEESHESRLES, NEK
T 90 4 A T S B L

B -RAEAENE LY, HEOEI4— FRENEAMAGE RS EE
. MAREE CEBD KE N O 1YAERERINH 48 8 L1, 1% B EETE 20min IR
HIR . 3% ~5%RER LA SR W R FEA T, BHLETRMERMESY, 3% ~6%
PRI H R AN, 2Y BT T, AEEIRERERES ., 0~ MENAE IR
M, XRMNSDSEEENETAEMEN., SRREmREE AT EE L, Hik T R
ek A, EEEORLASER, SFEMNBTAHER. — BB AR TS
BHABNR, XEFA BRGNS EEAEER, T RGN ERES RHE, @it
ol SHEME SRS, FFUEMSERS. PHOERR— SR A B A A
I3 SE0Y 1R L % PO 09 BV 3 )48 24 K oE R 100k I P MR RS 100, A I £ P R LR
B RECIU~YEEN.

WiZE Y. MBESBHRSEEYRYKRE, SAESREMETIEN, WEiTHE
A 8B 7R 2 e — M0 A I IR s v

Boh, B EARER, hEERES, AEEYEE, BEBNERIR.

EJRBREE

. HEAHRTEIEXFHRER D BEFEFEERT SRS HAHBEANEEET 27 AT AT

2. MXHAFEREDARFERED.

3. ftausg BEEH WSS AN BUER A 210 wmig S A E 8 H E &I i
Z. MR EERIHEL R

I METREHESHLERR EHEH A REMEYESHETTEESR, MESTT4AHL
K7 XM RAERKESEMEPH R EERE L7

5. M EMESI AR REREEKTN?

6 AWEFHEAE SREMNEEFERENXSE. FHABHICAHENBEEIAIRGEERNEHER
FEe

7. AAEVRHNEETE S TERD T

C 50.98% (T4

H 6.2% (T
() 30.32Y% (TH)
N 12. 3% (F&F)

IFFHAG L PARERER (BEWN L EARTRAFAETHI 73, T 50R AR A YLK
FHFEETRAEMXTR).
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F=F HENERMMNEERER

- wEnEkRESEH

A BRUE RPHELE . EEOELTETSHERAS RN, BRE{IERATR
e EMR ., NEAR A AN, RIENRAE FRA MK BN, XHH%
g, HRI—EME, A _SRAFAER - 4FHK, SHEEH., HIFIiEE
M EREE N, MEMAREERR,. BERNFETER 20~30min 3¢ IR,

HEEREEE. FE2o0E BEREEY. BRAEMNEEERTAREE,
£, MEAMS AN, A\REHEZRER, FaO8/NEER, BXEMEE. HEEl A%,
MBS R LA B T RN, — R EE—{CsabN), HE 20~30min, T HE—KBEHET
WAZEESFT AR FEL R, HEEENITEES 2 —BARTE - ERRESRG |
AT RBU EAFIE. BA)IE . MPSEEN SRR R R R R A K I R k8
FHEREA TR, ENMEEEMERFEZA. S BARNERME L.

—. MEERUNEFE

(—) BEEME

HEMEEFTHMONS EME RS, HEEAE et 2R®, HARX 2 HER T
%, BIEAFRNEFEFER, fLlsgmil FILE.

1. BMBEHE T EMEEETRE N2, EXaWRTRL#.

(1) BHEAE BEAEEAFNER. PSR FEREFMERNEARN, £
EUOSTHEE. —HFHHNERMERTERTEAENHE,

(2) TEERMEDL: RAFFROMNFSIMLER I S AT E. REIBER —EERH
HEMMAEESRTFIrSNRE N ESHE F M. BTlENEPEEEE N, B
AR SBIANTRER AT LT E R AR S B,

(3) Hfitge: BAlEREESERRNLERE, Rkl EERETHE
MESOneERay s, EMEPILLMEREEH (5% 400~500 7 4/mL, 4% 350~
450 1 4~/mL), I HE] LA 40 B B0 i

2. it SRNEBFARNHERTE. HEREAHMEEAHEEN, BER
MBI SR SRR, REELE, E—ERENECESHERMESRE
ARk B A IE L, ML TTRAMIE MM . KA X FOrikat. BT 533 Frab 400 o Xt
SR, BHEIC MR R LA B R e R 2, SRIE RS Al
FEEMMERZET HRERHE SR,

() [EHEEH&RE

)% i H0Es FRIE B R . Bl M R P Y A B R BOR R e R Y
wH, Wik, XFOFEAIIAEMR, ™ HiME et e, E8 THAILFS
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i

1.oV-HGHEGE BEMMERER LR L0 EHRERRE, RSRHESREENIRD
FlFEmP, k5 REmibmEFRERZES. S, B -FEEETEHITRE RSy
Y. RAREAERIREETESAFEGEE., — IR PRaaw R AE L 30~
300 P HHE. BERAEL, (MR RN S FREAL. M RERBEERK. THRITH
B EREBT -SRI

2. WP EGE MR ECERBRRIrEERG A Wi, BRGER. UG
WA FEESE 10 EHRERE. RSN MEBENER 23R 3l s F--An%s
WRRFiEP, B —EEE. UEETRFATHRRTER, E25R, HSBC %
[ 4b3B 4P A VT GE 4 (most probable number, MPN) R, MR EZSE. HIL, X
Fh AR o B AT RE RR A 4 MPN i,

3. MAEIHEGE MTHENE A ESEEMERS dnEEKEA, o FH BT
Yok, BEMERBEIWEIFS AU AIRME K HAMILIEEE . SR /R A
B MHcAs, PR T EESFEROER. REEUTFRTYOIETEER ., Xy
EREREBESPABSETEI SN EFEE RSB,

FREREETRED, BT EHRAERESUMS,. T E - TREANER, B0 E R
mPEELREN S SHABERE, WTFAGHERKRRMOERS, WrEEY
RerEGAEEISE, ENEHRZERRTLE TR (NSRS mE) #irEib a8,

(=) #EE%

M MR ERM ), BRMBRE -ENEHNEER. EFENREEREHE
HE, TURPMNEEEMN FEEERERAATERANZ ORRE,

I MEMBRTE WRASCESSEENE. RELERE - Rat @ ER M
S, AEOVESRIGH AEER, SHEK., TSR EnAENE, S5
TE 1056~110 C Tt T, HFRFREHERE. DHEARAFTERENS L, —/&,. A
BN L FHSOH, TR AREN 10U ~20% . BEAFENERER R 10 "~10 ¢
g/, EERARMEMER K 107" ~10""g/40 1.

KPR NAEEICERY RAXFAR TENESE., FiEEERERRAN
BT ERASWRIZEME (MLSS), BEE#iER, BR—ERFHEMNEFINSESER, ETFHELXUT
T, RIGTE., BEXMHAERAIMRE, HRSETEEFNTIERAYRB ALY
ERMEHERZF, TEAXKEEHAEEERBMENERAERER. B, BT EH
B KRENER, LICKHA B —TMER — B R ERIFEEE (MLVSS), Hil
FOARE. OB TE (W) WiTRESL, RTIEPHN550C TH4E 2h, EXENS
B TFHE P ESERSREIYRESFEER CO, 31 H,0 HELRIE S HNEHMAT RS PR
HEAHAHRE W), BETEW, BEZREAEFEW MEZEREEEERTFEEKER. 4
R, RTWEN LM EXENAmEREEYHEE.

2. RS EE HAEMAREARPENSEEEERE, —BE 5% ~17%, THHA
16%, RIBESBAMELER, kU RHAFEREN S,

3.DNA 28 AEMEEHAREZEN DNA 2B ERAY, (HFE --FEEKEEH
DNA SRAEEA -F, B —54E, TRUESIME DNA M EXRXTAENERE,
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X M EEREA R,
() He @A ki
MEEREMmGIIED, Aol EBRCRIEL LYK, FA~EMris

— et R, I R R (kR L e e R KA. KEEHEE A

AERA IR E: ERYE (COD) MER. FEAMEE NTFEEEs L E

&), GVEM~E, H. CH M74E (MREMENFRRERNE).

. HEERSS
1. AIBREFAERME B LBMEEMN T - ERMHEEFRER, EEEMRET

3, HENBRENEFMENOAEEN (L, XHEEGIEFH. WLIEME g

HEE VM BAR, BEIRETE Rt BEInJE {8 -2k, MM FR o mEmERKHzE, -

frie. MBEENTRILAFATEFEERR DRBHEERKMLE, B2ME D LeL

AR BTAETROTE TERNEAEAR AN ETEEEK. B 3-1 3%

HHEEELF AR L, BEAMAE]SH 3 PE (B3 ARED.: K2 EABE

GIECERIED . FRBTHRMEEANETRMGER. E4LE AR, ME2ES

MR, —BAHITZE,. REE M. HEENEFEHIE, LS ERm#HE AR

HREREMNE. ELABE, G (EFxY MHENEIHFEMERE, AFNERTZR

BEEMEwE, H29 3EEVEMRE. FIX—MENEEY, SEKBXIES, XiE

T REAEFENMOEERES. HEABiEA, EX MBS MHEHHE TR

R EHESL SRR, FFUXHEE K E. 23 —snhEE, aFaRmEds> (81

AT AE R A EHEENRBMEONTE, MEEHAHTAENEL, BEm

HAEERTHENE, HNNEFEEETELCAEFE FEEVEAR, MEERR

EREMGEHMAEELMESERT. EHERHEE, BRETHEHCSBL, BER

MY, EERANBRESES FYHEAH, WrlZi. HELXE T 88 8

MRIRE REMATEERAERER (BIEENEEDER. S -SSoaEy B Eth) meEx

AT AR, EAME B B, PMEX R E B — F RS THEN

o, B—HEEBRTHEFRE,
£ E3BrEY, EFE—BRMAET K EMENERNE. IS =1THEREYH

A EENE. FERHEMEMHESEERY. A TR ENBERAEM EH A HE,

HIRSAB TRFA. .

5 3-2 B ¥ H 69 3T 08 5109 A 1< il

RIH. METAREW. MEE. e

s

ik | g | AEewyE

')J:ﬁﬁi‘rﬁ TR B

— BF )

AYEER
£ 8 % E & AT

b /A
15 3-1 e K EEH HEed) 15 3-2 MEERdR RMELEH SRR
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TEMOTME. £ —RARIFAEHE. AR, B EREERER. #Hik
W RRR, MERRUHAF MM EEE, X B AZ@ Y. @d —Bs@ s,
M B o R BLRERT 0, HEAOSE . TERAEHT. BT IREE L EE PR, R
W TR HZH EH, REESNFMHNERRS L EEFTNEE, RERMERIIRTS
A FEIF T RAE, BEMrHHEE TERMRMAE S RHER, E8E
HY, SRR CERE KRN, B HEHEE, R0 OR r8E, MEHTHIREF
B, FTLLEME L W F TR
AR, MAEwBRIR M FA&R.

dX

1 — KX (3-1)
A X— F-0FR] e HECEYH EENIRE
K — -#ahglicE,
2. 1%
In % = K\t (3-2)

AP X, — MEIHEGEERNRE,

WFFEAKED AR H EEG IR, BEYYE BB E A LUER b HiE AT R
WHEEBHKEXER, M K URRERZESRAERE GEERELEPRITHTESENR
HEREFR.

FEXREH, AT FHEIE A MR T MR EEEE — - R[], BRI .
T RMEEE M ER B — e ETE . X EO RS A A R SR R IR,
BT A B e, ME B ETUMTREUE M, AMTAE. HI TR R Y T RE £ 50T LA AT
P AR AR A R R R R . RllEirHaT .

RATIE] 2o BN B X, FUDSIE] r PR N X, EMMELEENRT 2 1.

.
X=X,2 (3-3)
ClgX lgXx, X
n =S = ke g (3-4)
L (3-5)
)
A G AR E] .

AN R X, X dLEM R B TS, B8 4, ¢ BTERY, XTI
Hig B m A9t ILRT ],

— IR, MR KRN, SRR 20~30min ¥ — . Ryttt E
9. 8min, HFUHEE LD, SFRH R A E 0 a5, BRami A AR A
it RiE, ERbEEMED e et F—fae. R RZEFEEN
MEEFRZ W RN, IEFBE, pH, EFYREMENEESF. B2, 75— &8FT, &
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PRy LR LR — e
FEERETHRE, TMsARERMN. HESRAZWMBMEYHEE. X
R, T ERES A AIDREN L.

s
- P k.S (3-6)
gt S— -t e AP (FERD W
K,— H¥.
B, 5.
iné%z—K:,r G

A S.—FHHMEGKRE.
ERECHIN B, MAaEYe KR FART:

% = K;X (3-8

AP X — R AR R R
K,—EWE S EIMMERFI.

R, &

In XE K. (3-9)

T X, —EYHEgEERIERE.

Ry RN T RSN, SmMEREFSIHNRRE, FEEFSN LTI, 5
Bk St rh RS LU EN IS, KRGS T ESeE B LR, FERH
ST RS EREZA S RETIEMN. BAEMERE R R B R 6
iSiREMHH AR ERBYNER,

GERKES B ES, MR SEEDCERELARE GPEED £k, W
My EE R, EAERE, GEEKMGE LR (HLAER], ey Mg F I
;R -EREF, EAMEDENRCERSGEBANLE. FEEFHREYEREITIOH, U
THASGEE, REH, ERKHOGHY LT ASRSFRE., AXEEIET, M,
SRIRTE R KRR A VLEIR AR R LB S 2L, AR A LB B R TR K g e bR |k
T EFFHEHH K, BEHMAEEEER P, BRAFHER BRI ek, i
P, ERMAR M ERRBEERER. S0 EMSR L ERR R, 4T
B IR TSR AR I Y A R MR MR B e e
R, AEHTIE VRIS R S AT (X RIS | TRHE | HREEAGE

— € LB RELT ) (FLREMEREZE )}
CTEE. BEHRER R LB ERERK ‘
7K a4 e R BR S RS IRIF b
(5] 3-3 TP RIS S B AT s iE s h
R RS Z L R/ BCEYD ~
X F . EiFtEiREG R A Ak mﬁ.ﬁiﬁfﬁ{t
OfE, BEESHEDZHE—RERLT bl
ey, (AMEKf S O46es), (H 3-3 @b LSk MEN A
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(B 45 1 7 /)

FE AT RS MIERT A, MEEANAFERER B TR EN. EAS
MEVHHEELS, AREMBELRELZ, HEMEFE, FRMANESER L EHENY,
A GFEENAME I, W THINEHAE, BRSO R A s A B s 5, &
EERKGEHEY, RIVBIEITE AEENE A WEFEESRRKEAE. MEE KB
HWRAMAIRKER. U2, WEEFRNFSEINEEEEL. Vg EEtEEEmn
FACHROE R B AR Kb A, TER B,

2. FEExiEE RERRSREEFAR, TSR HwmiELilE, B—rmXiE
EHEAERTR., EXaAIEMA, HitEEEFEESREF,

(1) EMEZFELLER BHFERMEESEMNERTE. AEHFESFROEEERK, B
wLEEHRE AR ENME R RS 8. BIFEHe BN RERYE, THEBRRERKS
E RSP EYRE =, IR TaAEEE .

(2) fElEERER M THRKEEERMZTFAREM. BEEESERE
| . XU R ERAS . S
i MRV SETEFHRERESAE, X
| ERERES ROT AR - FREEE R ERKE
! TG R, LR ER B .
ARG X EAEEEREETRESEH

AHRERKNBEESNERREER
D, HEXWTF.
1 WK D = 1
D, R F—iRliE,
V—EsREEBHA.
(¥ o3-4 e {RE LR b R A R G ol EBEHEE D 5{ERETH (reten-
tion time, RT) B &%, 5 &5 —
ERENHERERY ST RERE. ETERPT DA PTHSAENERBARR, B S5
WAy 5 ATE (double time, DT) FX. ATHRIEAFERVENERITFEK, HRE
2 D HAN PRESESTE] DT, wEERIREEEHE RT 3K T{EetE DT, X EMNE A hE
MEER e, AHERRE. K2, HERERT DT, MEMKSHPLE (wash-our)
Py as, A ERE L, FAM, DEFDT B HEFHVEATEREE (D). D, D, DT
RERIKE S B2 mH % ZMLRITFRE 3-4.

40 -

iz 1 gl T

- —— — — -

GERE D

FoW WENEEREER

MHRHEET %, FEERFREEE. MRAEREERIESHERTA SN
FEREFRER, FRTFROBERSERES L BB, Flin, KEFEREH
B, LERHFERpH X 7.2, BE 37C, ERXUMREEHRGT =R, =X, KBHFHE
HAARE L BRI S T XMERBEHFENEEE. —BXBIFENERMEL TR

44



FFRZIAY, ERMEFETEYMFWREIET. £ TR KL aER YN EERX
FRES . B, dEKe pH B B EREEHNTE N, TGS m R, Mg EE
EEEAEFIEPEMRN. AFEAEFAANAR . EREFARTFREERER, BREF S22
R &AW, AR HAAREEERTEERR, AR AFAERAEEERTEE
BARE. —fH . FRERERTFEELLSBE X, 5 FCYREGREFEELKRSEED X,

Aol S W H RAAMF R R ARz E ARSI EENgETER G ER . X
—ME TR, HTHEEREME, KB/, SHAFERERY. FUREEHER
PRI EEAT IR P 2 em, WMEZ2 R, K rEERZEE, KSR ESMEIIRN
BN (YBRE, At EEAENSE, LT ER.

BESTRREEYMEERAWESE, WEHABER, HERTE, 2€P40%R, TRF
iR iG, BEREAEN, TRESEMY, FRERTHESHER, XU RENE
NEETE, HEFEVTREEFHEN. HENBEETRERLEERD, F L8
TREZAMIELSHNAR, BEELS GeRA., HBRA) NTR. EHWTR, £84
TR RN TERESR.

EEEFIELIFITE. FEHMERNSEDERFZGE, G REER AKTFTE
M AR, EARNEYEREY, IMEREEFAER AWML, ETdEAKEDLES, B
FIRAREDNEFRER, BE, pHEDVAHZEEHOTR, WEBLHETE. AW, 55
AR EDGELES, TLHEIZEHFR I KN SEHE, HBAEELBEES, T
E-EREE LRe#HKGRE, MAXmEFHENLERR. BrRHERISKEES
R, InEEIEFE Tl FKERISIRA i, BHH T HET R FE.

—. ‘BEAYE (R

(—) 4He 3R 1R 4 i A Al

BREFHWRER, —EDRETRAYREMEZE. 57 DNA WS RE
iR DNA, NEH DNA, HEFH RNA (BEEEZM) st dd, BIEMEER RNA,

() H%BRE

ZME—EZREEM (polynucleotide), K IEMT -

PR
mR—— *ﬁﬁﬁ—r’

""ﬁ:ﬁ“‘j
—= Bt
BB ENZE R 2 DNA & RNA, i 3-1,

DNA I RNA #H B B 43 EE 52 * 3-1
£ 4t DNA (REZREER RNA (BE#E®RED
ﬁ- ﬁ H3F(}4 H;;PD.q
I D-2-fiH 8 D-##

. B EIE (Adenine. i fR A PRELN: (A)
50y (Guanine. [R¥E G SEETE (D)
MIEEEE (Cyvtosine. [RiFE C) RERE (C)
FHRE B2 (Thymine, & T | AKEERE (Uracil, {§%:U»
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1. DNA @A SBIELEH) 1953 4E4E4A (Watson) M BT (Crick) &t X SHE847 9T i
EE DNA 25+, 23T DNA WEERELS # A

(1) HEAERHERNSHEREE, DHEFT MR —8CY T a85m g, BitE
%8 2nm, WA 3-5,

I A i

A 3-5 DNA By HERH
(1) HFAAEHERSHENS T, SHRARAFHRL. G IZRUANEEHRES K -8
(LL e &), D—E B A—BREhs; T—RNmER; £ —#8; C—SES; C—HER
(1) DNA WSEel. R NRE-RER

() BAERERETHEREE. AGT2ZRAE24TEE, C5C22HEE 3 TEHR
(RNA SR A U ZEHR 24858, GE5CZRFI3IITEE . AMHREEHILO AT
A E A B AR A R T,

(3) —PDNA SFAEILTFARILER BES. - HESEEN 2 HMEEA
0. 34nm, BANBIEMEREF 3. 4nm,

2. RNA TE40HI LA = Fp A
[ | | [ (1) {=f# RNA(mRNA) ‘E£LLIDNA

S B — % EE BN, 7 RNA BAEE ML
I o BT HENS Y CLE 360,

F ik T DNA G938 {6 (5 8. MR
T ? T ? ENA.

mRNA

(2> ¥ RNA ({(RNA) THETHE
M 3-6 DNA 1 RNA [B] #1515 0§ 2 fRE, AEORARIBRPERBEAER
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B 37 KBITEFEEE RNA BW (oh&E Emzkan)
I—HEEMF; i—RERRN; —UEEERN 4 TYCH

el (" 3-7 fil 3-8).
(3) EBEE RNA THEFELSEEEBAERR RNAY fiIEARK.

FIONEA TR, EREORA SN EESRF.
(=) DNA #95 #

R

DNA pE TR AUEREMEH . 575 DNA DRSS FAMKESOERF, BiAE
BEBRBENBENZFAEREHE. fEAMNRAE, RAEEUEANSBRTRRE, %
B HEFIE T, & L — R E AN HTEE, M50 DNA T8, h— R F e — R UM R .
HENRESHEMME N S BHEEMFNYOUREELSY, HOALREBEN, BrEH T

BENEENE RS, WwHE 3-9,
(M HAESPY DNA

1. BEMAEYPHDNA FEEMEYPIHDNA RSEORES, LDREEE, M
LR AR ATFE, BERHERAR. BAZRMEYH DNA BUEN (FERIK,
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|5 3-8 tRNA pyEmEH i
(f8 1. B 3-9 DNAREZEEH

1— R, 2—REFT; - HIEE: - A RHEFHA SRR
3, A—EMEFBRH M — sFe i i 4R B B TSR I 2

FH 250, RS EY A DNA BERSNY . AF N DNA T B LR IFEE, 10
KB E BB 2um, H DNA B % 1100um & 1400pm, TEMRA S, SEFHFEFE
BMEF=MEHH—ITER. B TFTETHAHRE, My ARSI BT,

4, EHAER DNA (A5 HRP E DNALY) EETHRRKY, RN
(plasmid?}.

2. EBHAEDHHDNA HEMAYWDNA SEARE S, FEFE THRH 3
kb, FERENETHEIIERMEYRER, MEEAER, MRNAEEMARE. &
AR S DNA S EAXTREREMEDZE S DNA fIE, DNA BFEFETEZME
MR TR, SRR AREY, HRERS, ~MAEAAEREDNANLIY, FEHLS
ERHEMES.

DNA LR eBEPERaE D, e RhatfiEg S-S, THEEREF M0
Poikfik, demik FESABARGER, EHEH IIABLEEZLTIAFRSE, 326
RREBEEEATFENHEGF. REAKI DA PN K DNA 7 FRULFETRER
gh, W ONER, XHERE, EARSHIBERTER, FHEER, FRI—E
¥, PR —RAFEETHE. MAEFESTIAEwMEM BRI ESF, FHF %N
FHREMERS AN AR Y. EXRRRES AR RS, FLRNE
FEF.RET.FHEER T RBE RS E A8 BUL G T 40 30 50 48 3 A 38 80 55 15 .
2 AEEREGZEEHRERR. iR FLEESWNULE R,

(H) BEEFEENEZEREARE
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EHRABREGERERE TN

EDNA k, REMRENRE / ; \
. v 1 : "- F
fﬁ Efﬁ:#ﬁ RNA J:.—.- Iﬂfgfﬁ %E{f I [}NA""'J?F‘{E:.I—H—%*——R RNA / -—E T i
R AT IS N 3 S, L “ RE i
DNA A FiH AT . MBS R R
1. ¥ % {E R DNA B —— SRR

#1s 2. 15 DNA BN B EEFRY
S E RNA b 3. % RNA JEBH)
BEHENERNR. X3 NP RES FREEVIERIPOEN. -RBEN RNA RS, 3
ANBEE, E— S %ZEOERT,. M RNA HEHSH DNA, DNA, RNA HIEAFES
REFFEE 7 HESEEAPOENME 3 10/BR.

DNA IHHI{E Bl AR FRRA G, 2 DNA — %50 BRI B2 B 4ME
N5 mRNA BRI, HRLMEELLE. oRNA BiEOMEE A, G, C, U,
MESRTEE 20 FhEFEEE, SBIETBIEE I M MEENRE -PEEBYBRES N, &t
64 T EE, mETFHRLEL 2, KP4 E000RFT 20 HEER. 8—FEER, 7
1 P#E 6 MEBTE, B34 %EG UAA, UAG, UGA FIKERIFEE, fFbEEmME
B, FWAUGHREEN. DEKBESRMWEDNES.

[l 3-10 3 1G (& LR i

20 XM ELtRUNEETA = 3-2
& = W S
2 RE o — it
U C A G
EF R © o X & Fi % Ky v
. # 7 W " o+ B H R C
o OE W # X 8 O Q A
E R HoH W 0 oo G
» e o AR " OE W2 M U
c »E® o AR B OE | oA M C
ERE® T 7% H B W E K A
= o B 5 E S AR G
FRER ¥ ¥ 0 ol @ X & U
. 5 5 AR T M “ B W C
L HE i . o E W woH M A
M G T R M w7 ™ AW G
8 OH R AW E EREH H X A u
; W OE M AR P H 5 & . C
o R Gl 5 OE M It & & A
MO ! HEM | 58K H 2w G

T KEREkES
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mRNA 75 d DNA #xERaEE s . L EHERT mRNA W3 FEN L, &
EeFiheE TERRPEERNIFY. TERRGESD, R /DR EIHF] mR-
NA BEsEE T AUG, 485 mRNA fy8 L#3h, EFAI) mRNA X ILES UAA,
UTAG, UGART, &R IERIE.

tRNA ¥ mRNA FENHE R, K —MEFFEOEER RNA 588N, B AHENE
EmiEL. S EBERHESERA (RNA B, HHAM I & S 31 eEs R & L. 3
SRCAREE. WE 3-11. EEHFHELSIRE 2SR R E.

[ DNA. )

AAATATCT CT .
A TC g T
lﬁi
A MAG a

vuG G CA D

mRNA 8§

R
lﬁﬁiﬁﬁﬁ

BREEANE N
/ffrﬁﬁhﬁ: mRMA

ﬁfrﬂirfifhjiéc;c N

i
g i\“.’:?

IRl R

H 311 #EEEHRENYERE RGN

(73) EEFREFFE

HERILEMMEUEEN DNA 0 F L8 A B T8/ 1000 18X — DNA 7+-F
FERIFLER,. AHERES TFIREMNAHEERTHENENAR. HEFEREHEE. &
PEEEEAR L EENFEAER S, WREAEEENEEL, E5. KEFHN
B EMBIARE A, AT RENHTIFY]. #&58fEtRES . b TEAN
DREER, XW o ASEHER, HTENMBRHAER.

EHER PEE-FEARS FEEHEA B DNA, T IFEREEEH
F# mRNA. Bl mRNA AHEHESRIFEEAERFNMNEDR.

WY EE EYER# GRS, EhGaEEGESE. THHEERSBRAENE
e, GHERTEE ATECNBREGNR, XEASHIHEHBEQE SN, RUEH
AEITFEREHERATF X, TERENEFSAES RO AT EAMN.

R R RN O FTE&HENN—W. T - £ RE G AT — RN T.

20



MBI E PR AR 3 MEAORZ. Y 1A FFER, Z5WEHNz. vy Ra
Ve, MERERREAFER, BYERINEEEASRAERL G, F0EEHN T 6E
Rk, YEEEPRIAFBATATREN, AHERESY, SEYEFR1WMEEESS
o HHEEAERESRAREESWEES, WAEMNEF “FE”, G EH =z, yfa F
REGK Z. Y F A, AR EAENE (WA 312 fiR), BREPIAERs BT
EaEAE, YAESREREG., HEEARSRAEAL S, RURHK “XH". B
Ak, MEEKAFARERFREHN T REENER, NAEHI LB LFHET
ML ALl A ER, MBS EEZERER. —EHEES 8. &7 —
REARASEEH — T EEEE. NmES Fia TR SRy,

L BT

:
\/ L

'__,/ z Y
5 T

M| 3-12 KBEFEABRATRE
O—REER; 2. y. oa—HHEE: —HTER, LA

LR iy RS X AR . LRER, AYTEENEHAETEONRAENES
&, CHEEMBEHRFE XN, BEREL. E5ESFUEMARIEREERE. NERES
TR, BEEEDEENEE, BERMNE, KBFEAEMAEN. 8- -ARP Ry
5 AT H B-S TR (GHER ), ZEMFESY 2~ 3min FREMN B XEB S,
H 23RS E— MM 5000 4 F. Bb. AERATIFEFEERER, IXADRANE
FER AR THAE R S, WX —Hl A AIH R R EE X —IEREAEENR., X—HRE
VMRS B S E R et A A . KB e R aE B EAmREER, W
HEnETEAFEMBLREERE, EXZaER—MEEMEREWRY, X
TR _HEERK, BEEH., SOOI EXHE, LEAFBLESAEMANE (855
A MEEHBEREENREIX T HE KNS, XL X EESY. UREK
MES RSN AR, BENHERRERN., &3 EIEARTFES
— b cAMP Z{EER (CAP), cAMP 5 CAP ¢4 A4GEHTEHER P (LR AHFT
@), SEFAGEHRTT. KBTEARP—RE4E -2 cAMP, EE A HHENEFET
cAMP | fo R REAL, HHLAE B &8 0 R AR T 41 R 1 B8 P (L B , 58 (e 1 B R — By {¥
(" 3-13), AR -FH CAP BYIERAE R LB E A 6 AR H X EEENLH B F 7K
HENEF. SRRV FTEHABETFEMZTELEE T BARNE, H FEASGHE
g AR M E AR, AR SN BN EN MRAENBNES SRR E R,
X i A A T L A M A LR ER YRR T ETFT .

=, ST R

ME A BREEREETILEYAENTR, TE2HENETAREEERREHH (&
3-14).,




<‘\I | N
N M’J
Q_ﬁ-j =y ‘E‘i Y ®_D_CHJ
o (ATP)
OH  OH
.
Hﬁﬁfﬁ{tﬁ\
NH;
M R

CAP +  cAMP
[ I DNaA—P

[t p T 0 [ ¥ a || DNa

O

Tl e i ot mBENA

N
| o8
[ R gy gﬁtﬁ N HN
B E ] — @')—l::‘1|~—(2i-12 0
(5’ AMP)
OH QH

[ 3-13 CAPEH. cAMP MBI EBY > AMNXE

B#fi, A-G, T+-C
ﬁgtﬂ { AT A
Wi B
[ RRIF G, G T
g%, ABCABYABCA .....
B, _ABCAYBCAB ...
. T TR ,
B, ahe gh_ijk]-' cee e
BHN. abcabcdef --.-..
i im {
25 { A < BA:  sbepgrief oo
Mo abepgrghi - - - - -
L Bz abelodghi
¥it
HEEH < 9
&

H 3-14 MBE T RN E Fixde



(—) EEHEL

WAeEDHEPETS AT NNEE SKEE FEA R AR IE, MENT RIERETS
B, TR, XER TERERE. SIEEE MY DNA & LB ZE B A
P T EHEASE A REMFINE (AN FIEERURALFE T RERT
ft. HeREEFRMAMERLE XA EEHEAL, M TERWAET. ZTME
BEFSH: () ETHEERLEMN. SERDNEFHEESTEEH AL F YT TH
) RF. RERELE, BERER. EEWNEE THELGE LMK ERTHRHER,
(2) BEREHHERK, PIHEE. ATEREE - WRES - HAPREE —HIRE
AHPLE, AR A 10T ~107", (3 BRMYN, EEMKGETETHUEERZE AVETHREWY
GHTEERES:. (b Bk, SEFRERYESTUMIEIE S, ) BEE. &
F AW RIEER . e, (6) W, RETUHFENTFEREEEEY S
AT, —RIERCAIRERE, KiK. RERAREERTNMFAEAEE, KT
FERE., (7 FEE. BERETHEEHLEEMR, BEAELIANMEMAENLEGESE
FARKRKRSE, —HAHES 10~10" &,

BSR4 YU, BT ) SR Rk A RIS, §rE S DNA f— 43
TREXMNEEUCTIRART, BER —/PBERENFESIRNRTE, SREXNTRER
BB ELY, BrEREENEENNE, S5 — MBI g 5 59 o — FBeS B R g B
B ($%3R) il — PR NS sR e wE R 5 vh— MR ne BY R ad A B () . B RN B RS
BERERAMSERMNERMEATETEEL.

BERTRETBREGTRANFEREWMOIT A ERTEMBFLREHKE,

1. HERT ARELHEFREAFTRET BFARENAREANBRNHEY
oA A G RE AP HO, 3)MREMEANRETHRAEEES., BEYE
EREEABRD N EFBETTYLERME, MAHHRTRL 100 ~107 81 73
100 fZIREHEH . S B -4 BERHRTE, FAEEHRE DNA - -BRXE+REE
B HERE—EMAER THE SR AT, NP LR e — e E Mg R b M B R T,
MBEEESRELGERFM. EEREFENE, SRR (ERSRERE R ROE
D1 REERG MRS (EIEFAE R E A P E NS BREUR I B E,

MRS E EFERUMNRER T, flMKBITEHHERE #RSEIEE (his™) B HEk
TEXMBRRATEF LYY THEEK. ROERKHANEE., SABG SN A ERREE 1
FIFEREREY (his ), XLYEEFRARZTRE. MREE his™) FIFH A XE
(his ). RHAKSEFEMRMEREEEI - REEREHEN X RAEETSEHIED
.

HRERTEHCHRZFETLEMN, G2 ALHIE. AN ARLE. #éﬁ%
MRREEAHRERE, GESHEMMEIL.

2. BRFETRHIEY ANMFIHDEEHE. SIEMRME DNA 4+ F Bk 4
Al iEE FFRHMMBIL2E R NETH. ERHARTRE SN, SRRERE, T
fHEZ, DY MR E S,

A G kS ImIR R MR ik, RS, 8. SRS R, #
FEFEKPRERMMARENVEREIR, FHEKRESEIRSMCRRLBEK. FrEFL

a3



MR A AT EEmMRY Fie. R KEEA. FRoKas MG, EsbH AT
ETEMIREAEREAKAANLBET FERECEETHBTBEN R REEIMEE, T
BEENTHE PR REER . X0, MESTRIERE, M b eEKet. w4
TEPRE RS T 30 CAKHIERE 30min, MMERE G, L8, ARFELENEK
HECH AU

¢ )y REER

oA R B A R AR, e — s (RS A9 DNA 53— 4 CF g
HE) B DNA @i s, RERNEFRE . BiEFE R SEHRTWRRAFREEER 37 8
B[R EHA,

EEFEBAN. RREEFARENESR LML E, EERMERERERBERENH
Wi EEY. e PEEEANEAEE. Aatidyd, EREARALL _CPELTF
HEREMERERMIRPAEN, SMAe. EREMERTET AR EY
RSN EA. mitik, HSESEREEEEAEMRAKF DA,

1. 81t ¥k ¢ Transformation) 2K AR T F 29 e) DNA FrEEEEBERIGENEH
IR EFEER X, ZEHRIG T AR MRy B B AR,

1928 SE W HME FF B EIE (Griffch) BRI R UBRE P ST A F R, EELE, &
R, BEREAL DARRFREFNTEOR., HP R HEHERARE, FoEEE
PR, AR AL ARRERSYAER. 438 R AEER TS/ AR, HERERESZUE,
HAAEF RI R S AREEE ST AR AN EEMMRESEHDER, HER
BEREAEUN, MR RESBE AL R B mAAF N ST RAMHS RI AEHE
BEGBES/DMER, DARFET, FNFEEER S ED ST REMAS. WHEH 3-15,

|

i H
B &, 5

BHEEMH

&
R @ C)

it ) AsNAAE ¥ Sl 4@

% 3-15 Goifth 43 @R
) LEBEFZFRIAEORELD. AREATHRULEME,: & FSTRRE. AEARKC. RiE
HEGHFAF: (O RESTHORI MMMATERSE, WHREDT. AENEREN ST HEH
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HIETEE ST E IR, G ST WA FE . BEHEPMWDNA S RT BERE
Baks, TASEMNMENMEE., KOo2RIAEME. HOR (Bhaz—) BEH
E"J S U RSB, f1 [ 3-16 FFR, DU DNA BEREH S 1A DNA, AfHEIEFL{ER . 1944 5 Av
ery iF R BT ss fh it 2 DNA. ST RIFFDNA A R T RIZ (RN, LA TEEE
M, HRIBGERKRST A, 52N 2K EELMERZE (Competence) Brft., TEHEE
YT B A R RS S KT SME AR EALE F L R R, &
ﬁﬂ%ﬁ%ﬁ%ﬁﬁ%-MW-ﬂﬁEﬂﬁ%Em%ﬁfﬁﬁ%ﬁMM$%L

3 i Ay 0 9 BE ﬁﬂ%ﬁ DNA TR 5 R L B A iR

C%

#0 e B M USRI S HI

E 3-16 i g SR IR YP&E 10 1 50 14 7
FEESEHITHONA SR AEWEEN. ¥ R AR ILES HE.
10 W5 6 4 b A TR o 4% 1 12 D

b ETERENDNA K. TEHARSTT. BB F S AR EEr-E. £
sunEE, MR EIREBELELEL NP DNA HE . —f EWE DNA, S5 DNA FEH L
HEBHREHEH LS. DE R AMRTLEEZE N F, H OB EK, 85 0. 104~
1%,

HEfE M S HEME. AR, BEANsSEEYPhEHEER.

2. 14 MEMIED (conjugation) Ji# %) BTE L 40 MR 55 A AR By B 9% R AL A o 7 1
SRS MEA, 1946 FEERF X E MM (Lederberg) FIEEE (Tawum) KA XBHH
WIFEERRERO R, EP BB EIEEmE B HHAE® (M) 5
F1, FEESRFGER (T) M2El (L., EEMAB M T L, 7 -BKBEFREIEE
SRFBER (T) MEERE () SH. EEASNFHE B MHFERER (M), EHA Y
B M T- L™, 2YMNFIERE 10 DBMEERIRE . REANT DI Mg s I 5

O FRFEHAKE (ks BREER B ANMEDH RS RREATY. S R0LLA AT RS S ERE T
. MEERH G o KRV BETH SRR, EEREERER 4+ TR RS R
REM " &



b GERBEAKEEEE. BAFRER Y B M
7L SRR, X R R TR B B Hd 1 T
O WHITTEEBEAMSEE. BT HEREEEN. &t
T—P U AL 3-17, B 65 B A2 G b e o 3
S, PEFREBT. SHARF—WERREY
R FRE . By T R TR, RS D i

\r/ FEE Y DNA FET LRSS, T sRiswseliGsh, 2
i i —EERtREETE. WU BENETREEE. 75T
L

AEERAMEGAEREL, BEELEL R, L
Wi A E A A E IR BRI A R HE
b g . WNBREEAREIIRBITTENEG®
iR b 2iE T ther £ TRy, R ERP TN, SBESHJESIETEEE. FHEFHEF
IR ESEHE. B3-184 THEFRHFHABFE (HF £R), 354984
FHfiIRBHE HF R EG50. F HHAEBREH -1 F HH@dETFEHAF
ZEMM. XHEFEEEFEFFE FHF BRERF E/RT.
WMFREFAMERET. FHEERT REEES, 8 WREMT T TR
HA,
REFIAEFRGE dudti
R E) iR E Lt
EELEET R, §. ©. 82 9
FHET). 195 EEXEHAGE ()
WEREN— IR A, Kk
EFPEER. 8%, IHEH
MR F 2. BEEMD
EEXRKBEHRAHEMDITRGETE. MAHENSEETEYR XLUES., 80T
HEAWANBHERERENSTREFERIFSANENRETE . H IR E TFHBS
IR EMERXARITENDRGETE. WNns|REEH.
3BT BEYEZERAHETNESER EHR IS Gransduction),
15951 S F IR (Zinder) HIEED /R (Lederberg) EME I TRGENE EHMNEH
. 28—t EeNERE (Try YEN. L
— — SHRAER his ) BEEER LA-2 {tk,
T B ERTEURBENLZR: MEEMA & (4
7 - W EFNERAE R LT22-A 8978 FF kG
AE ATB’ R4k (Try™, his™ ), U TBA5 < ] FR A R4 45
" SR IR AUT W RRE TR . S A E A I A
%&H,ﬁg RE A, (B0 E T e
FAT b 3-19) BIHERIE 4 Bit — i A £ IS, fE 47
i L-22 AR R RS a &R (Try ) ¥ E8
4 3-19 $EGikeEduy U B L WIS . WS s B LA 22 EiE A EENGR A

B M~ M7
T LT L

B
T-

317 U EEidds

g o

%] 3-18 F @M F gtz g




MEE IR P22, P-22 @i f (et LA-2, M LA 2 i, =4 "EAE T KEa R
P-22, P e PudBEE [ LA-2 DNA FE (a8 Try HER). Ho@tigtk
AR LA-22, [F LA-22 BB S Tro (877, R AER £ DNA FEE 5Kk
VERES, ZTHRENAFZEH (FXRMHEEREHESHNERNETTEH).

FEHEHAN I FHEX, RPAEVES LTI MR EEEN, Mgt S TRl
B g dzdEme . FLITARRFEIEES, H#SoTEdBME AR REYR. AR REHEY
R

=. mfEIIE

e TR 70 E R EBEEMEDIEA . FBAMNTCE AT L ER . b i3
B R EHERA, A, E8 . MM REERAEENE. BRIRHIEER FiEiE. i
iR EW R — SN REEE. EERSMET "ETFRT, REBEESAYR ME
e, SR EGRIESEN, B SE  RTENHREGEE. S ilEFHEdss
A, ITERBT AAEEWRESEL, B LRETIRE, BRHERSATLEE, Bt
SEEME. BN N#EE LR,

WIETEOERT KENTFS: —RBERAFRE: B5--EEMKF, M, XTHEEZ
MR TEREETE., T ELEHRMNEENAESEETRE, Hit, HXmit, &
ITEEREFETRE,

R TRE 70 FRWMWERER. 457K T L5 DNA B, SR, [ F.
EZRFAMBEEERF—THREEE, SRR, HAHFHMBEFEMI
., BESEMATT

1. EFSEHERESE. B DNA Bt . — kSR ER E N EER DNA FE.

2. e A AU B R ) 1E

Bf. THER —MIIBTA &R DNA & 5" Jmﬁ :
TRIFFERL, HEVIN R R AR " CTTAAG .

HiEMEMAEERE (BIERE, I
%] 3-20), {# DNA 4 ¥ 754k 5h i 7 89
. BOM CARIFRY H CAlREM. B G TAATIC 3
Wi XEEEREARILTR. H0m 7 |
YlE AR AT SR, O
R

3. EABHMES AHS DNA FREMRMATALEHES. FUESESH
RERNTRE (MREBEF. BRENES SHE (0 AMEK, SVAORES, Fika
B R iy DNA ., 188 O UTRES B 705 35 T SRS Y AR o im 8] 3-21 Bk

4. 7EDNA EEBOFHT OB EEE DNA KRS 5280k DNA B KR 25 1
. MR EAMNREE AT L A, BT HAEARK DNA 4T

5. HEMEE KR DNA HFIA SR F T, SHRMRBARK. RETMARN
Ml A R B LA R U 35 TR A A R ) R LR R 1 R 1

. &% T e FRiE T32ch fb Ry A

i FH L E R AT R, RIS ENNNE, BKOBENARES, %4
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PR LA IR R ) R R A R

e S BOKFR R TR, TEETE N FIEK %
SO P T AR S TR — 5 EL AT AR o

9 B TR, VR 2% B B2 R LT
T, LA A R R 0 R B
fHix

JZZADN g e m s m e, (62—

HE@] SRThEE B LU T K, SR E A T ik ik
ea H 2 Ek . ZThEEA Hrd frir W R

W, XAHAR LERZ,. BRCAE K
Iﬁﬁ’]’—*l’ﬁﬂ* ﬂﬁ*

— e & | BEEEEERME 70 4 R %
S F iy B (Chakrabarty) § 318
SR AR B A

.4 DNA 5 SUETT R, RS 2 R A, R

WA, EEE. HE. HEe-RRER. R

ELL] BEK. MK s, AW 90 B

). ay | W R R AR B h, (B3

BEEEKPREBEEST, MARERREWY
1218, EXMEEPEMRAE (S 0K A By iR
RMEEZEME, SyeEERSE (R
ki B). FER (B O MEBHRFHE (FE
D)W R, i TR EATHE AN Z RS
A, REE MR “BRAEY, REFRIBP 2/302. $HE—-REFFTREE =L
wHia, B SR RFEILNREPe{EF R, EERAES, RE 3-22,

H 3-21 ENIEREM

3-22 4 ﬁﬁ[ﬁ]ﬁ%ﬁﬁﬁfﬁ%ﬁilﬁl—%tﬁrﬁ$ﬂﬁﬁqﬂﬁﬁf%'ﬂ:
2. Wit Rl HEKRBEFRERDRZRPESENE, B P MmERERRAEL
ff rREBHARIE. B 7TRIESHENER, EERRLEMERUKERTEREL
R FRERK, ALEYDE, 55— 8 AT PHFE LMK ED, ENIRHR %N
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EREFL, fl, EARAWE —REST 2pg/mL REETRAETEE, EL0EE
MR SR, PE MR AEAN MR ER (MER R #EAEERERA+ L. 5
#38 MER Fiki, T[4 50~70pg/mL HiL XFEL.

3. R RIAY TR 1983 i EE E Kulla & W & 5 f (5 1 & o 5 B H B2 g 27
AUE KPR EEEE S H— R ERME K24 EAER |\ SBEE MR, KT H
O Kag B MERE 2 S8 A Rl A i, f&?ﬁﬁf*m%MWﬁﬁ#*§%¥lf—ﬁ*rﬁH’c
M. SIEBRERAREREEAFE.

=R G N T

AR BT

EFEFIR M ey E1C k2R ki F L RIpATEIT?
i K AHE T A R

- EEPRAENTER CEREST LK S R
P KT R R R L K R, £

MR EA A AT RNA $1HgE.
ERERFILAEN, FETAHFL.

ORI R,

- fra| EE R, oAl

10. {TAMBETR? EEKEDEEPIIMFA?

— [k 3 —
- - n

'LD [ &) =] =] [}
- - *
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FWE E LT MED

F—7 HEWMZREHE

EHRES. EH -EREINER SN AR, . B, GMETHRK
A0 LA Bk S B R ARG A R O A5 ) 1 — T AR RO A R 9O 2 A
TR TR A O b AR R A, R I 0 40 TR B AR T 2
AR IS RO . B . AR . SIRER AR (mEEE %,

—. R4®

MCAHR - A1 4 B 2 A U B 22 T 0 T e R A D T 22 L o
YA M K , 297E 50~ 600pm 2 (], BG-GB KN . M 0. 5~ Lpm, Frk F#E
S 1o5pm, AEAEE. — BT, EASTIRS . BAEEWE NS ETFE R AT
BREHNEL, RAEREL, L&
LR T R, ReE L
AR EEEREEL, KBS ELY
WMAEE L. e TR R
FH#, FERT, WAERT (MK
ERT), WE 41, WEMT R
MRS A SRR S . Bk AT T
FETE AR AR T L, Bes
FiAM R, BT LR B 0k . Rk
BESTRER K, BkEREL
IR S o — T o — R £
AT — A SRS . BT
S0 ORI . HHI S T
WEE. BREOEE IR, FANREEMESERARANEE. mEf, 5. 8, 4.
B, K. K. GREE, BEMHEENSENREEERE, CHRBTHERA. SHE
B RE S RTHGI B ENTE, NABEE LR ERIARE, STy
FHEERE,

KEVRAR RN, —AE KRR GEE pH Y 7~8. HEH K, Rl
HERE N 25~30 C . ARSI EEELY . DHFERN, HUsEHEEmmTN
B, RAOMBEE 95 HWUAE RE 2/3) BHIAE ~Ey . EHAuEs. A8%.
LEE. A,

A -1 FEER TR RM-Fa

O AEMGEMOEAEE, LREAND. CHEMETERNT PiEaE.
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BRI e R E W lEUEYs (CN ) BIBES, ZA4TFEHEE KN E
P IE R EE R L, B AE EAE AR MY A OEM A B T AR R,

. BREE

Kb E WA W E S MR AW (Crencthrir polyspora), BEEITEE (L. ochraced)
Mg S RE Gullionella ferrnginea) 5 - BIHE- BREEZEHFEZ0MAE (RE -
2%,

LR REATLEIAE AR . BEE BB IRER . B HERN. #HigER W,
[lasiEm o d . RIS EEraE. mlHEMAICRERE, m R ey i E18 1,

EOAETHMNLREESE. ERANER. wEEIbsREHE. ERm Kz 0,

S EMHRASGTWHGMEE. 2R E ot ZHIEMEETE. BN EE
AR MR X PR TG R AR R E R S T . M EW M IR A TR &
AN, HERIESEG S — BEmk. (AMMER) oM THRESR,

MW — AL G EFHE O EIG R E PR A JFIkmaTR . ETTRES LA A Ay
W EEEEIb &S, MmFESeER. HE T .

4FeC0),+0), +6H,0) —{Fe(OH),+4CO. 4167, 3] (1 1)

AL RER I BRI VAR YRR A, AR EERERR N, EH
THEWRENTE, LAERAXENHE. W Fe (O, K. IFABEEMARILS D
HEE S HiE TR . XNAT AT 2 E ST EHFEARPIKPERIAE Fe (GH); 1Y
DUE. BAKERAERKEERABNER, MemRAKEEKED. S, KKl A —
{5/ 302 MSBEE . | TEEENER. MBS TETERM 37.33%, WBEHR BERE(R
HFE AN 44. 700, KEPH S E LS HEY TR KL EFRIFENS B . A, 8
T AT AR SRS . EEARKE MBI E LA K. BT T e
=dsl ey

=, WEAEE

BN E- R R EM2RAR. R EIER (L, BT e R R .
MMTBFIEEE., €4 KHKTEPLRE W L@ mMeE 7 N HITRE (LIrHMME
Beggiaroa) MEWMME (Thiothrie) %,

MO ETAL O R - R L ELE AR . Heeth ik Tl — TP AR B e H e 3

: |
i 2 3
Bo1-2 BRI 4] -3 b1 L BTG ES g
1-- B E S 2— e Tan. 1, 2, S -fKNEFLMHBMHmE: + =08
- EME R bz BE A E R N € N e [ B
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FIR AT EE,. AR —R TG REZHEBE (43, ENMNLRERSE, B
Toul. AEETHREYER EAK, EB#HTEEIES), XEHANEME, HFEEHET
7w, GEEIHMEKESMERA, MEFNHFLEE (Beggiatoa mirabilis) #1442
WHEMRE K 16~45pm; HEM, WMag/D U ARALIRE (Beggiatoa minima) §5 220K
W IE Lpm .

RHAE AL RARE. WEBFEETYRLEER (8 4-4),

E 14 KuiHA
- R ITRBEN NS NG EREAT R E

R N AL G L SN BB Y GiER, [o) B { CO,, & BA VLS.

ZH,S+0, —2H,0+ 25+ 343k] (4-2)
I
28‘|‘ 30z+2H2() —“‘*ZHESO4+ 4?41{] {4—3}
v
COz +H20 ""_"'LCHEO:I + Og (4"‘1—)

MRERRRETHAEAEL, WERABOEAXTRBEEENEH, RERELEE K
WEMTREER. SHAIHIN, RBEEEEAFRRXTHREERMER, Xt
NELRLZHIER. EE2HERE, BEMEETEEAFRERE, #FiLERK,

RIE L\ R AKAHE) HRE, ITKPEREBL lmg/L B, HFHLEARKED . JLF
ABEZE N HPT L IR R 4R 2B Wi .

P AE T K E P RKREEN, RNER®R74, X TEEFRMmER.

st A8 -G CHE. CIREARAE. BamLRBREAHE, EARH
FHB TR

FTRBEAH NG AENERSEES T TR,

00, BRAKUHEE

BRARMERKEAGRIE. BEBEAN—MOEARN B —mdel, REES—
TERREFHEZE L, FRFRELE, ERS . B RERERED B, Lk
LHEHRNHALEIFEXE (B 4-5),

BRARME R AME, CERARKT O Imeg/L MMEREPHERTFRER (W%
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BN, RRARERAARRPEL
BRI ERETR RMEWENE
). HERBEES pH WELY N 6~
8, BEMERBEEINCLASE. &
ISCRMERAR ., BRRAEAETE R
IO AR R A RS . R R 8 B
IR B ik /K {6 Y B s R34 B
M. oAb, ERRHIEE X A5
Ml AR EEUNENIIR AR
R . XEEETE EartE, SEEAL
7 L 75 ) R K R Y BRI

HAKHE % F Y19 9 8E I R
B EEKGHEREEFEHTA -SUENRKEY ., HHNPHLBAENY. LiF
R IGER b ay £ iR ge R0, HELETHEAKRL, BERKAHE L, Y=
B ER &R .

B, ZRAE,. FEERRAE ., ERKLENEHSRFRBERE, £#5iE
SRR, FESREFEARN EIE, SEMETIEREK, WEWHAKKE. £
DR AR AT R AR R A, ZHAME T EEK BB E A,

NWBEH . EFERTEEAEEATER OB ERES RITREEK. SMtaFdtas
EHEEK: Ok, RETENATIBH TR EEMEINRARE, MEFERERME
i, EHERNR-BREENSEZROES. KBTRNEELRES, Uik
ESAREENEN, CREFE. BAREURE, SRIE&AK. B XWEHBEY
HARESKBFERN, HEINEFREEK, FRFERNTR.

E -5 FHRAHBE
1 SiEENA; 2—R{EEa Xk

£F_W 3]

HE CRFNAEMEY . EMEHAEESR. THHAES, SR EMRaE
MEZRAZARSE (CHEEHET, AN EE. 55, ENBEE-5EEME
M. RAMNEER, TRESFTHRESER, BRELRTEN. BB AT QM
FHBEAMIER. SEKEVLEELNERGRNBIRMEARYEY (SEbE®R
AT,

—. BE8H

B RAMRMEEWES I ARBEEETEZ2EN,. RNEZ HEEZ, LE
4-6), R ABB A A B IR EDE SR A7, N & TR S 2RERFE, B9 1pm, 4
EEHIAMKEAE., HEERLAERILEEIL 4, - BE 8~10um, B 1~5um.

MEGHEMERNEREFE L, EBENRETER--SiHE, EAEES%, M@
REHARLE ., DA SHEEENRE, HEEREE LR, S, BamEen
%S WK, BTH., BRENEREPHEREE (pH4 5~6.5) M5 ETRF.

KEYEFEBRIUHFNF OFTAHER. SEMAR KR, EEkE
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RE—EAFBARER D REFTZWHRNEFE. O FHEBENWE, HFEKY
SHRRAR . AR FETTEEN SEMRKE R 2, BRI S8aRsE (E
AT, AMBERAEEEEE, BV FRETETEA.

9@ c?o
D
81
I -6 ERLLE
1—BEh, v— MR B 4-7 RO RE REWT W G0 HL

KREFAAREEILTHEMRC ASEMEBENRAEE. SEXBEFHETRBERKILEY
REMA S ek, WAKBRMEEE., AT JLEE. [HNSMEE SIS e 1
KEEAPRITARE OB EE. IABERWAM BN, EREFEZM/TN,. A
BESEAY HFEHAI R R, EREFEKEE LGS A EWE G, 1A, B
BEERREERE (BanEtiEs) TRATENFES, FUETHESHEYH T
FARKAEYGE, WEESHRY.

- 1 ]

ERRSHMEAMEERFENLTRE, BEFFHoun. 200095 2By rk
. XHELILRAENE 28 IUERILTR,. S8EHES, warAmEs . —fak
BHEY, WABHEYENIBERES: §-HaR5EdEY%. MASPERATFRRR
1. KEHREFHLZMRANER
B I 2 A TR BN
Ao R, WP kR A
R AR, WEHEE. MESHE
FiXFh B MR 2A, - -
MR AR R 22, oA
M2k, MESH. BEFE (H
4-8), BHEMIMKREE SHE AHE,
CEER LT RS HEAMN. &
CHAKERZEWETHERIN,. K
N EEMRER LT RARK.

FRNEMENRA, WHHF
AL, U ERAGTHEER " Fl48 EEEZ
Kk, THERETFLESEN TS A—RREHMY: B ARMBEHEEL, C - HEEENL
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AHBT —— BEMRT
REwE < EAMT | RS
ﬁ = HIF SRERT

EEfmF —— BB

B T

HHERF mafy
FRIT
HEF

ENE. 3-8 3wkl

(2)

{4)

(o) RBHM T LN

15 1-9 S ¥R
(1) HEHZERBRT 2) HELERT 3 BETEMT (4 HBHEEMF 5) RETRT

65



AL, FEEERE. BT, THEFRBEER rSLEE . ARBREERLE
KERHDEHER TG FHTER (H4-9., AHEEFAREEEZR T RN
W, B rEESEMANETHRE S, KB/, BHPIHMSRICKHP AT, 2
BEE, K. RASLMETR. HiARRZ. BYEEACHGENBRER, FHHENE
WEHY (NFEE. ARES) BEEMREMASRIES, UBSHEBRERE TN RENL
RamRrRAGEEEMH.
BEREMIIBRERREL, E—-EBEEAET., &3 —ErmAgEEE, EERE
FEHgEREERMAEGEE, EaELEERESRI X, Gr 0 TR R,
EEBEREANEEOREY. goRmAbsH. B, EHREEESESA
LAY, KEREEHENEEEAR. SHEHNEERERE 20~30CZNH, EHEY pHE
B H4.5~6.5, AIAEINBRESEEIE, i E& R EEREE, BTl L)
ST pH i 1~10 2 B EFEG, X T dEKOEWEEEERENE X,
FEHERHRRK, - BBT-ESEEE. iTEXFAESR, RAlEARKNEKER
TR PEBAESE. SRKPEEAMERS S, FWHKE.
EEESREMEKEEYASN - EEOMHLEEE —REFaE Ry 2. 5
B4 EHARET, ENRKAGHEBEL. HEEREIKIBANE EH LR,
B B E AN, ATTREE — 2B . EEYERNEYERER, EEEMRT KMFRY,
ARERE S SR ENER. EEtEERD, FEEHTRKEMNER, B3] 5REIK.
FEREEARZETHNEIBSEANMEA L BRI ELY (CN7), ZEERA[A
90% kk F, XAEYLERY G RabBEzRNz, Hit, EHNAEIEHRITHHESE LH
EFEEEANPRE. B, ATHFESHNEARIEEH, JFHXEERFITEKN
AN E A,

A R 1 %

—. BRENHERLIBSN

AR —MESFHEY, EMNOMHEHRS, FEMHMY,. WHSHEY, RSN
. BEERSENE, BEXUSA A, TENFTER. 8%, E¥. "ENSES. &
FREABREREZEY, OXHEERE. AHFEERDEERT FITHE.

WX --BEXIERN, HERASEHREAECHIAR, BHTXEEH. &
HICHAT, BER HJERE, BB SRS RARY . FAREEX. ERETEIR. W)
WEIT IR E RS RE B, MAERFER AN Z gk, EREXREpED, BEAKPH
HRAEEHRE, EEdNEA; HREREASIRTR.

WL pH {F 4~10 ZEA LA, EER pH {HIA 68,

EEERARLZKNFERBFSMERSND  HBRVERESTHEREFCES,
AEAZENBLEE, ALEARKSZA, ANTRFOEELA6E. EKE. MHPER
ks, EfEKATERREEA, FHREEFERNERSRSRER, EEEENAER
FEARRAR T, 7EREERL 85 CHIRR PRE R B K, ESFEAREMmIK EdgER, H—
BERERTHREBRYBE K —FTRBENET. MHTE LA R TR OB (Micro
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cystis aeruginosa) ., M FIEEE (Anabaena contorta) F, TEI5/K el 8T 8 5 LA K
BisE (Oscillatoria limosa) BB (O. princeps), WIH 4-10, #m 27 BEKE S FE (LY
FTEREZ—.

!i *f iﬁ"uré-:

i

I

ot

———

£-10 JLfRdk
1~ HEMENE. 2 WEES, I WX
FREFRARENN, HHERFEFEN.
FRE-FMEARKSARYROEMHY . ARSEAMEER, KA. KMEFE. §
SR, BHHBMEARER, I/MKREFE, HARPHOELHEERE, #A8F
HEERMEY PR, ERNEBEEABERFTEN K. KEOAT S EEENRBIERT S
e, HILRERESE NEKHE (Chlorella) . % (Scenedesmus), W (Chlamydomonas)
ZERE (Eudoring) MFHE (Volvor) % (A 4-11). KB BRBEFEZ THKELERE
BRER. FREUEIEKGBEERLEOEIERELZ -,

B 4-11 MR
1—/hEKE,; 2—HE. 3—K#¥: 1—FHB
REEEOv AR AR, ARATERAE. Y PEATERES, EHEE
FREAREDEFTRENER, ER—TOMFa R ER Tk,
HEASEERRBETER, EERKFENEVEREY . —BEESEHER. UF
R HEEBEAIY., -
KPP HEROEEESHGER (Navicula), ZARTER (Melosira), FEE HEH
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F 1-12 —Rhp s
| —fhiEpE g P—RERREME: - RKER

(Asterioneila) M@ TERE (Tabellaria) F (FH 4-12),

EBRTA-—FHNARE Synwra) o1, EXHNBAN KR, FEKWRER, KPHE
BREMEH A (17250 7). ANHBRERZEEHIR (A 4-13).,

= HEFELKAEKTERINER

A KIRE—-ENEENE., JENEXKE,. MiHPXEEAN,. SEKFFE
R, BEHELSFEEHE, KPEXXEERMTETEEERAK) N2 TE,. i@k~
R Rk TR E 5-2,

HT AW A S RRE AR N BEER N, WRRAREBETFRAGEEAKN
IR, BXAK, M —RUERSHEREGRKZEMEE, AAuEH “FiERH
BAL” /mb, 14 “{RAERIARRAL” ¥ T 400pm®, KIEAK g 38 R EE FXF] 500~ 1000 #F
HEE BURAEEE . R PrRAB ARSH B W iK% 1000~~2000 PR HE LR GIRE, —#t
WEE—E W, B 2000 fRE R AL, SEE B BARWRT . MK FHREEE,
MR BB R, hEE BB WTE KA E T,

AHK T e BB E KB R B AMEAE IR PIg i iRt FA,
ZRLBAPHAHIS Y. XE—HFHAEXERTERMEMNES, H—rmid
e Tisak. BoKWIRHERANEAE P EXE P BBV ESH, BRI
fERWE 4-14, KAKEEHBTES., EXBasE —ENEH,

AMBRELXERITEAAMCEECE. RN " ROEMEABERKAREEX
HEBRENT. M8, BT RKBREEA e ER T, fRlEKOHER, EKPESEREL
FrEE A, PR EXWREPHERRNERH, FEMERERILEE, EREME

15k iy

x\\ /”/’ \\\ /;ﬁﬁw
N H:/ \
B 413 PR E M
1- HEEN, 2—RIKAE H4-14 FEREEALEDPED
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. B, Eigb KA LEZLERE: ERBNEETTEHELEES, AMARES
BKEEY (@K% MR, MER, ETEHATYRERER. BEXHET. &
AT AT IR (LR

FHE K £ 2 4

—. [E&ah S RE IR

RENMENDHFRKFEM MBI, €N EEEBRS KE BT 100~
300pm Z 8] CLRKFFEHKEAE LS mm. @A FEMIENHEFEILD pm),
BErMRE HAE -1, PRMEUER IR EARZN. EEMEES L
BRAE-THR. BRsBE LR -1TZEEN ALK, B8R —BiTEE R W
. HEite, AFESFE. HAREREETFAE LS L. ERVERFER “R3E". i,

franfasy— . MEMHEFR,

ik, BERES —ERKEYEEPEHESDYHERFHTRXBFUTILE: (D SHPHEE
. UEEME., Bf. EXHAETER YT, KESRESMEEEHERFL: (O H
mitER. SEINERIAN 8, EREXHNRET, ST# " Lminka skt
&%, BRELEMEENGRRIMPESRFA, WEHDEEER: O BEEESF: LT
MR, BEAYEIE. FEIMEERNFEEIMERTRO, RES;

Heih 88— R BHEEIDERF LTI RS —WaiR. W —H—49, R
A A SR N EARK S BB TEARMN AR HES 5

A — —REEIPHITHREAETHELRE. THNEEHYMEERITH
Bras s — R,

KGBRERYEESIMAR =L REX. HEIAFEE,

(—) R

AEREENY Sarcodina) RHARBEGERN —BEERE. CNXERHEE
MR BT ERE, ARB T MEEAmMERNE. ENVEHREENRE. &KX
MR EXRBREANPEER. AEXELANIMEREINMHEO. T2FEHEE R, LUAF.
BE, FUEBNMNAMNEESRSGPIHFEEDAED.

AR B AEEARM AR MRESER., RS (Amoeba) . T4 —LE4
FEATHRER, ERE, ENHEESIK, WEHZEER (Amoeba radiosa) FIANMHHE
(Actinophrvs) ZF (8 4-19).

NEREBRFFWRST. LEHKEFPHE. PR E (RBERELRT) &L
YA REENEERE. EisKPREKOCENRADTEFRAM. R PEFHR ¥R, E
EMAKELBMEKEFE (FF LEHTFTHFENTE & KT KE
(Endamoebahistolvtica) Frg|ify.

() HEK

XEFEENHEAEE B — U LR, R ER I ELRE Y
(Mastigaphora) , I B KB KRB S HERKBEELFRL, REHSHSEE. HER L[5 AT
W E R YRR,
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1. HMHEER SEHSNERE RUTYLEETHYEE #RESS. s F
SR HEHBEHEER, SIIRAENERE, BRFEYEH EENTRNEEDFA,
gl R AR e R R, EAE—RERD, B rsmttE R, ERRFPR
ERFTRE LS., £iEmETRN TG EPERERRE,

® 1-15 JLFREEE+EZY & 4-16 ##HR A
I—TER,; —HHFTEER: 3—KHR

RYENESEHERARBIRY (Euglena viridis) . EREEHEERHY, FifeEi#T
HAAEEREER . A EHNIEE o—— 5/ RKE . FaTWgEE v 2i5tERKE. B4
T KA Z AF SR KE KPR L AFE RPN ERREXBIEEN R
FHEEERBEARAZ . WINEFH B E (Peranema frichophorum) , ERTHEF IR 24,
FHEBRET KN AN BETRERER:BF —MRER, FRRE SR 4 (E
1-162.

FHEHITESEANHEERREDIYEHUSTERREY S, DEEHE=FHRE
FIRy BB .

2. BhpHEMEE N XL B &
N e ERE, WERE, BlE
b M E R TR A IR, —
ELRAD, EMNEEFRAFFHE
WHMEEEREEYWERN, FHEEE
NABEREESR. FERFTP. 3P
M E R E S ERIEFISE ZR KA
N EEKGE B MEZ TR VIR

M 1-17  ZAHPE¥EE e, fEEEE e E R,

1—%LG g 2—ReMdidl. s—iEdk N hR T E L FEE T G
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(Bodo) TG R (Plewromonas jacwlans) F (E 4 17),

(=3 ¢ g%

A EHEFEHHA B R Ciliata) HIFLEHFRIKH 2RI BRFLEE. E91748

KM ILH, AERERESY PN
ERENAF. AN ELREHEARD, ®
AOW. OREMREERERMNEK
FIAEdR e . EWAREAERE (5%
%) Mz R B, B AR
Ny~ pglE -t I, 8K
ol A ik AT E H R A . B EEEH
Hi#Es. MASETEERR, 5E
RIEE - ek LA, e B35 [
ERN A ERIEARE.

HEMSEZHAELENEN, 25
BERAE . FTLL SEE KA bR X
R AEY.

fERE K A p ab B A i Wi ik B A
£ H F E E H ( Paramecium
caudatum) . BB (Colpoda). HIH
(Colpidium), &itH (Lionotus), RO
B (Amphileptus). W H (Aspidisca)
% (F 4-18),

] 4-18 WHKERFELR
1 ERHR; 2-WEs,; 3 EEH.
14— s— R

FAHEENAE R EERM L, HIRFMNERBAPMEE. HHRITRERE
FEMIRPELTET, FR LT BRI . 7 BESNHERKIERGKR . 8KPHE. &7

[Z] 1-19  #p iy o
HE. B A TEXREEE
1—5hE8 2— 4 3R +—0DREE, s—OMns%,
6— O HEibgHE Nk OATAE: 7—OdikE: s—iFd44Ho
ATEERTEFED], 9 - OATEER T, 10— 0O;: 11—FEA
B, 12—f/#: 13—, 14— ANEs 15— 8
16— 17—l

MEREHERD, IWELRKHIEREY
i, S R E W SGE (R R iR
HEk, FTRFRBEMKTEABKAMWES
i, fEAEIEFATRK, Fl—E R 4E,
ERANESHES &R ARERE—, M
BT 8- R R B VR DD IR T
e (] 4-19),
KEHM D ERRARIN. E%E2E
WHETEEESHR odnEkisie. £
WREEE L. hEXEWAMH.
AZEKF EHHES., FHEFRERAM RN
AT IR R E S, SRS E8Y4E S,
MiEF B—E R, A ZXphdh 2K
TR . ARV B A SRR B r
Nt ¥, WMARERRBHE, EERAEWF
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1B 8 B dtay.
FRARDMENM BSOS, el SRS W 420, XFESE
e ¥ e . (Vorticefla) 8358 A,

I 4-20  JLFFER-T R H 8RR
1— Mg, =D, 3—fkeR

RO BAM MR FER D (BHM, Episyviis) AIZHB (FBHR, Opercularia) F,
ERMSHETRENMSE, BgRFEER. BEAH (A 4200, FHANETHBE
B - EHEREESHR, EARSRTMERI TR, B2 U R EARED
SEEMER, AngBELEs N, ERHHRE-BARBEICGERIRE, FHE
EHEA, MIROEEZEERERTE L. EFRMTRS, BETSXR, FA4A8I 1814
&, BEdy iR Er T CIEE, KRN KR 3 E, WEMRLIREE, BEWE
BT, BEEN, -Eh 2~ TR, FEANRARMERN, AREIFEN,
BT HILL, FPURWABE RS, STRMBE REREgYs.

A B MEENAFLERATERTFEREYES. TR RETFHESR
£99, -
AKPEEDYHR LA 3 K4, SFREREFEAEDY (Suctoria) MPFRIFL Y
(Sporozea). WE RN BEERE. kAN, EEEERADRE, WERKBHED
(H 4-22)., REHREFEKEBPHEREZFRFBYIR. HFREFEERN, HEER
REA, BT, FEAETAE AERERNE, MUERBEHNER FX--REETY.

=, REDAEEAKEMGEFHER

MENEE, oREVNYNENR,. AHERLE, FFUNEKED GBS E
EEME, BRWEREzY, IRANEAHMESGKPHBREERLY, &5 MW
S8 esWl L. FEME - EHR LR N TAE AR EY. HURBEEERNEY
BREY BT R KR LR,

. ——y

@ -BEBAEE--FRPER. SWEEREL- RREERED.
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Z 1-21  BEIEBPIR # §-22 WEH

1—H Rt H: 2- BEm, 3-REH

EEAE—AAERYT, BENFANLEELSIYERE, YAMELERERTE
HI{EH .

(=) R4 snHad B Kip aym

FYHEEFRBNFREDY, NHPEEER, TSR, GERFEEEMNHKIHE
FLYR . SKFETGM R LE - EMFHERER. EEXEREIFYEUECEBE AN EMN, ©
NEEESAVDEEEREH, 2FH—-FTHE.

FiEEEREY ., SERPIREAEYEEFR. HFESEERSEF, RaeE T IREE
PR SE, AMSELKKE. BEAFUMFEDHEREER, HFERERFEER. #
2% (Curds) 7F 1963 HiEL 288, R/ hO# 3. RS DREREE R FHFE£MGET P —
BB AT M. B NAESYREIREPAERAHEENERE L,

HEHEAEEEMAE, HFHNEHEFHEHY, Hin] ey am b Ka KR, £ 2%
EAFEEBRESGTHTEIR. R UBSHEEEETHAERESGTER 70d, KR HEME
Ty 100~160 B 4/mL, HKBES: YBFHTHER (WER., SEAEE X
HRER, HAKPHEMAE THARE 1~8 B4 /mlL, H/KIBFH. B, HAHFERL
HAKBBEERITHELE (WELD, iNAATERBREAMES, 25 -CEEMF
thiEA-

FERTREKEILPIHER E 41
T E| £ W HF £ M m A 5 £ It
&K T BOD; rag/L) 3470 724
itiE s BOD: (mg/L? 30~33 3-8
TR (mg/L) 31~30 J4~-25

Q@ FHEFKDEHA,
7’3



i1 =] Fx M o#H OE 4 m A T £ H
B3 (ma/L) RO0~73 17 ~5GH8
TLEE 30min BIRFEY (mgsL) 37506 10~ 35
100nm A L 1€ 0. 3400, 517 {051 ~{. 219

() BMELMAERED

T AR FpEA R TR R ERAE .. SRR EREE R AR, By
PLET AR IR A sh M M e at AL R, BB B D A B M S W iz S8 L BB 7K g 3 B
RSy EAS L, UWREEHER s, BRUEEINDHEREDLEE
AR .

MEKGEEFY PRSI TERR, FEIU FJLFm: (D) EAshgRes
BIZH A (2> FRERRINET L (3 BHMEEMREEL.

A G AT S A B WA R E K E TR W27 1
o — s KB IEtEERY . RE WA ER B el i H . Adhd, HiE
W, B () B, BE ) HEA, XWE G MR, B MEFEHR, BRNL.
PR AR HENHEAT B, ity b, BUARE R, AR BERTE AR, ST
B, hEER, HEHERESEH, BUET R, HESHRE,

B F R BEIEE R Wik es, MR ERERAIENE, FrlEAefAa 8
HHAERSHHRNN SR, WA ESEMERNEET. REY, MiEHES
IR F YRR, BSEE, ¥l 2RREREE T, PhIREmREMNEY /D,
T FEMEH BT LN ER AN . R RAE SN i H 2 BRRERE, HX
B4 KHRGEFENEELREEY. fln, BEFENYHEREWELEER, 155
BeEF s, YK PERESES P, RIEK: S5HEST 1lmg/L 8, R RIEK,
A B — A o AR AT AT A s S A RS . AR, Bl S AT M
MEMR, FESMEERETR, KEHBER. s, FBEGELE, WWEHHEBRE
W, HEAE, EESKRAEGE, MESEAAE. MdABREEK, UBEET. FHH
AIEFEM SN B A RE, RIBREEKEHNNIEEE, R0RITWE
KBS, HEHBRSH 100mg/l., HEREAENIYHLEAET, SFEM R, MER
HIMEFEE. FEEREEW p HERSHARMELRHNMG, HREEEHYH T F
1 B e L S B R EORE, PR LA K AR e A TR IR R A S R (kA O T 2
B 2B 7 AT RS L B R

ST, TSR FERIGER R D, IRE SRR AT e
Fi CERMEHTT, EETHMESPE SN ERMAER, A EENE NN
%, WiEHMAEEBROER, £EEE. fln, MAEKEEYHFRAEREET B
B RER, YHRFERNERERLAT, FEEN 1~3mg/L, [SENEREL. L
Wiz R ueeh, R E RS E R, Bk B AR, R LIE R RRY
7

BEL SRS B, SIEESWERONREE . flln. FERERIGEY
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i, RAREBEFAGETEM: YEEAE, NFREA. BE. pHEAET., KEFEDIRE
HHEZHER, KT AESERE. REPNAEELVRTE SR, Bril, MWEgER A EIR
mEh S, RO, B5ER K. ERASEk, S e e, B EMH. §
Kid B FMER. BIELEEE., MR,

RIBL B AR . ERKAESRET G BRI ESEIT RN BRETR
. MERAITERZE#MERATIHTRZNFE. SEREHENSIEE R, ®olx
B K R PR R T R, AR R B R LA R R ERS T TR WA, s
BT M. R R R g, UK 2B TR EFIZTT.

Mt d . it AE AT TR ERAWH T SRSEE s . {f A ER
THEME, INATITERAR I EEE M M, AEIEREDHLEEERG M
2. BHud HeeRtHng s BN,

FLW &5 & B A

EEdhipi 2 mig s, KGR A8IEEwY, EHSHRAN. LXK THEP
HRMEES Y LERSARALEREDNY, R, FABXISYHEREH G SR
*.

—. Bk

¥ (Rotifers) EZ MMM PLLER LR — ., ESBiiwmE —Phd, XHLE
— 4l ZFN S FHERRAER, T EREEED., MAFEMBNEREIIAOH, #F
ERL R RIS TR (941-23), £AgENEG ERENTRMEEVEETNES.
fe AEBM <, BTHAL Kig2UHERY.

SR, DERMFEVEN S ALY, FUEE RS LETYE —El
HEIER.

KGR g, b el fE R R . MG rEsiR A L A e, R
FAAE TR R . M ERL, WA o[fEeE i S, s BnEdm Lg., 51
FRPE LA RAFRR. LMHERE 2%,

o ERIE KR KB BRI, 17 RER KT b g,

Z. PREMM

W RE RN S EFR A, KRB N £ AR XY, X3
TN EEF SR LABREMNP . ELKEFEK CEPS LR RTENMAEKE
(Daphniad F18 K & (Cyclops) (F 1-24), EOIVIMEMEBERAESR. Ef37 et FEH. o
BNk Bk IEE . BB KPIEES G SEE, JUMHRPREINE L
X B 7K.

=. Ee/)hahiy

KA EHLFGEM AL E b E R EE e e/ mE AR M EmHEAm %,
EFE K £ LR EE TR MAER RSP E AL RN (Neomatode) . SRBFIBE R,
7EK PR -fE 0. 25~ 2mm. BB AEIE (18 4-25). R D EAHEYER ., EFEKGEH T
BEM M4 ER ., ZRTEREETEHES TSR AR .
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1% 1-23 4y (g 1-24 H LM
1 -§iSpr. 2--fLER BESD 1— R KRE: s—xEdalkF

KPR R D Rk R EAFE B A (Chironomus gr. p.-:'umosn:ﬁ)\ e o5
(Eristalis tenax) S S FTERAE WS (Tubifer tubifex) %, XA MET HIEH MG A
T ER (LE 4 26 REAREREAT.

B ERTBEE . ERASMERANF R EERELUVMNTAE., ik, BLE

4 1-26  JLBh AR
4 1-20 e L--fRureydn. 2- $eshh, 3 i e
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BOKK =ML ETES, WEamER, ERRHEREATRL.

FAT O OM HF AW H K

WAEMEHESRBERAD. —BELEASBEAFE BREI GEEAE R MR IR
HEH 0. 2pem A L@ XM H A BE AN ED S A ERNESERNEY. T
FERERE FRRENENEN L EBEEE.

WEASHEMEY . REMREYE., HAags
HERBTEAR. EARHMRKENRTE. MIDEEE
M. B ERE TR, R (RNA).
o A B AR R (DNA), F a0 ]| A 7% Yt e
E—ZHEE, EE. EEEENFREMAEENNE
ki, KEFHAKELEFRIREH TR, BHE
REQR. SHEEDREMN. EMREHEETHD
ST HRIERE. WEEEREMN. 5 208
(i Rt =y N

&R EHART —, BRIRERTE (M5 b8 8258
). AREMR EEEMWE) FRIEFHERE. T
HEIHHRHE AT R K E A # R A 2k
HAWHH T EE, RRFEENIFNRE, BRRAA
%. fHEHEE. R EERFENES, W
Kinbrd TiEsIeeEd. E4-27,

R ML EERE, K ESED 200nm, TR 10om £ (HLF 1-2),

-
-—
—
-
)
“—
—
-
e
=
-

|5 1-27 ANEa @ T {EE g Rk
HHTE

REAOXNINETHBENXTL ®42

Wi b 1T W I ﬁx%njg'ﬁ} # AR ﬁx%{ﬂfiﬁﬁ}
21 M £ 7500 NIAW R EEE T 60 > 80

A @ 00~ 1000 % 300 ~ 500 2 {F M I & 13 28U
S~ 214 X 260 i 1o T 22

RS A i 225 H 74 B A 4 2 ' 12

I R Aty 22 (R | 170 BRI OF. = J 14

Wi rrEsE s R b13 B B2 F 2.5 10

EEF TEY, WEEA. Y. HYEAMEYHHEEBN . FRHIMAE. T
ge, N URRIEE S5 AR i E G ey

TR Rime (RPSLE D ILRRBE) MiZ it kMg al mAFREP G . &
fER R E [ E I EERR A SFRMAKN FE. ERFEERRETEEF S8 5%
i A s B AR FOOUKT &R TR ey 0T, BET KR LIER, By
EREET L RERm R K AT R

77



MR R R A R AR R H AN MEY . I AR E. WEEAF R
HESENT- . M—FEd A RRE - Fam. Rite] Ll &5 H B e @R &
FAE AT, R R R R AN K 30~ 100om . JEEAMB AR, TR EH. 5
22 A A R ST

. WEMEHE FMERZCENERS, FREAMBTYHEAH ., L% EERE
e aEe. ERES5HAT, MBHRESRYEAR P EER. WENE Z o HER.
mMELEHTAEE. EHAETIRE. BASHRT. EWS5 e, RESERINAE
B. MKBITE T @ECRE &N AR EN BELBNT

(1> B WESHEAREEN, ATHARBEATREFRAZE, SRERAHAE
SO mMERERMHTHREE, BB EALFZER, BREAERME.

(2) FAFBE KBHE T EEHFES KSR EEBTHEYARE L, oW
- -FRAE K B B BE oy B, 1 A AR BE R A — N EL . R eI SR, BRT SLERRY DNA EATE
FHRN, ERERMRTHERES. FART. LE 4-28.

1::.. 1,;‘-,'::-'%5.‘
X534

{C} = (d:‘ :-_- ;'-"-'5
= e

i T, o e T, ]
e oy g s YT L S o
o - 1. L Tom T
™

-dy
Ll L
1
.-1-. . L}
-" L
-3

151 1-28 AN HRFF R T {8 %0 W & {47 K I HF i3 A0 B B o fRF 3B R DINA iF A
(a) REEMEREE; G ARWBENEFTEARSE L, () ABRHIEHHEREE.
(d) EBENEEM DNA [FA

(3 EHlSHR RATE EHMMEE K DNA, B ZACE FHRAEIE, KB
Hi55meEify B SEAR.

() ERFBN YW KADNA EQRS FEHR I -BHERS . EEA AT
Kigitd T BEE . WS nE SaREMFARSRES M, (T8 TMRRe, &
BERIEE, MEAFHOME, WmEREHFT, FEEFAEEARLS 1 EEEEHEG
Al FE AL 10~ 1000 425 15 B 4 W 1 1

REM AR A YA R I, BROATIMERE R, B 0. FRAEORME. Bk
SRR LA, HTFREREREEHRYBEERE, MER. FRISHANMEER
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M. BEE. SEESRERS. o715 % 000 5 i 145,

2. MAIEEAHIFENAE - HEEERAT IMRG, BEBELSRIE EMN
e B AR, RS EERSATEI TREEARA, BHEMRARR, X
Wik, FOREAMEE A, X—ARWEER R, BRI M, BRI
A . VA TR A o A D 4 B A Bt BT S R T AR O R A AL IR AN B . (B
AR, 290 0.1%~0.0001%, MR EANERE T H 2B EAEMHEE, S5HREHY
W, BAORAGEEE. MEWME. L¥FAENENE. X §E. 25, 2RI RSES.
U BRI, PR KB, ME 4-29. RIEE, KERFHEDNA B
A#E EDNA GRIEL). RELBITERGFBEIONIURE (B, 551t 5 5%
S =4 AL B R,

HEET

DNA

¥ DNA 7 2

O
¥ DNA X3 WHEDNABS
FWEDNARER T HiEEDNASP

B 1-29 i R AR e A W 0 2 R

FLT MEHZHEBGXE

ERRANF, WAEYHSHZE, BEMESSFAYW. T MY XEFRIESE &
MmAEFLE, ENEEHEIHL, HEFHE, LEEETENM YR ERAEL, =1
ZIEHHERXR, HAREEF LG EE, 4 B GI) MFk4 /. THE
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FiTe HRMENZHATX 4 fe s,

—, BEX%

PR A E s . M HEAEEA R, FIUa—Fh N —HREREEFENEE
F, XMEHEHYILERXLER,

FEB Kb, ¥RFEAE T LA, Flm, gibFiml EKPEHFH. W
LaE., /. BE, LI —MEEDBRETH. UEHEDELLEER. 2BBHWH
Rt AEhERE—FEREIIERAARS T EERZ—2REMTLSE. B
— FEEA LR ZATHGRBAREES R EER b B —AEddEixsE. mAZEMm
HEFTENG., XHo. KAKiEsS e BaRm-re & (LM, 588w foE R
MEZRWFEEELEEAXE., KTEEVNGVNHSNG THEEMENET. £E20ESE
TAHRRSR AT, T HEMBRMEE iEE 20 & L AHEaEE e & LA ks g
HEREL, XERATWRER TS, XA TMBEEEMETHESR., EHEEBEAEEN
HER, TR TEMBEAEERE SR e, S VSR MR 7 &, TR T 5H.,
U EERBRFEAANELAEXR.

HEXABRTEIHEPIEMLS, it 2R . F 4-14 BoReE kES
EEHME 2 BYXER BN A E . EERMBEREE, TR S AR
HITREER, HEER., ERBBRTHTFEEFEEN _Sh®. XEEmE 9
(U #iE e . FEEABELE 2B ES RN, FEEH 28 o2 525
B, IMOAXREZEARTHORETE.

= XEXER

PR E MR R R AT S HARKE RS —E M. HESE, =11
H2HERTE, AESAFREER. ERT —Fm0 L. £ XHEERBEER, #
TR R M E BT - - PRk, MY EMREE XA EE.

=. & (W xR

—F e L E AR S MM E RN Em S, X et
W AR R, WeF pH ES . B EEMAERNES ERAFE., XEAH I
n[RERFEERETYR, E THERTEEYHREER, MBS EAE KM ER SRR L.
A, -FRESTEU S —MRERAEE. BEYZRAXIMEERABRSE TR X
%, BifeHMER, a5 AH0—/. wWETERNY —@E.,

EEME RS, HEEFEAFREIMEEVAEHEEZNREH, TIREZR
— B SR e LR, LR e R ER . AT K E S, X
Bl FEREETEEAE R —E . BAEKRCEESEANEEENE . NAEEE
Wi BRSNS K, e TR,

AEES A E 2. B RIR S S .2 H LA RG4S I R AR e 2 R
FAERER CR, UE, XMEREEESEY. B se, Kazhs, BeirRE
Yy . WIE A —FEAMENRSS. B -MEemEddELgd, Af - WSk
LW R A AERK, REEN, EEEE ARG E. X FERY R R SR E
#, REFHANEEE. HEENEREE. 7 EENTHEESENRLE PV AES
EH . XEWAEER MG AT ER, FUREESREA TS SR AEL E6d
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Wi e B OB MMERER, X R A e K Y (B AR b i AR AT R
CEREE RS O

TE RPOKEE UG RBBeR L (oWl R4, FMEEYMEECABAET
HEAER, MR EREREANE - MEEW R, SKEE2ZRE Y, AENE Fiz
%, HRBELAK, IHTRRESHEESR., £—RRARFET, FENKPRTEL
BEETHIRARI B R, FrisikpyKFN 2l —ERENHER., EYHEERESME
FHERAANY. ERENESTEME. Sl E Y EE R R4 0am, B
AEMNUAE SRR, B2, PSR E Ry aMANEI X Aok AgE R, HtE
EHEIEN Rk RS 20, Wik UG BRI EHBEHNARB I EEm L., HEME
HHZ ., R ERES Y. YRETEIZHHE L. @F0EEHRL. X
Bk RET B A Z i w L, Mk VA B E LM £, mE MR, BENTFERNE
2maEEE. FUEMTUEFETHFR OGS, KPHAESYEEEE LY, BiG
EERFEHBBIFNLFHREE. XA, K EFHREE L ERREFS LT,
ENMRUATHRE. FEAME FNERY . TR T LRERT LA &S Ty
M. TERW LIRS T EAKY L B E SRR (8 e3m,

4 AT

¥l 1-30 Ay HL dOAHLE L Pl i My L G XA
l— AT EFE LA 2—HWEE LD, 3—aPEwmT WS R, 5 - ERRE RS E S
6 AR CRWIEEY: —RIFHFLENESY. s—fQ

AL &K R FUR A R A TSR R U R R s S TR
KI5 R 20 C/E kR EE (BOD) A migx &, WE -3, hFEPETHL. &
KEVKBRELF, AWaGER (MEERNHER ARELRS.

WA R . EREFHEKHESSREPAEEENY SR, STERN MM
M. KEFHMNEWFEZEKERSEE, SWEHR.

o, FExHK

—EWEEAN CTEYERN. HRERIVEERIRA. EEZIHRE. XS
R AGECA.TETRIFEY, NERAF L. BELAAMERETES LM LR, &
A EY LA H A
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ARt I ESARERRENHEEFRFERSLA BOD, HEMXHR & 43

i oz Iy H Bl #H £ R
WAk BOD, (mgi/L3 (A dmll (A4~ Fml )
N 7oy
6 16896 13480
010 8 7656 12696 5624 11712
13536 13008
11 §720 4704
1120 12 B148 9336 6130 BO16
15 8232 6312
18 14016 12912
B 22 g712 ) 6432 -
27 12768 11236
) 22 §768 1416 )
2123 o 8496 1752
23 5236 3168
25 5688 2378
25 1632 ) 3288

oW

N
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g 3 & F &

Erape ot Kt E R f ket

Y HdEEai Kk TEPFHEN, ENERHIETHT 455tk
BEAMRAEFTAZA? faEREFL, ffaMXERL?

frem@ssr AR RXFEQFY (TVEHE 07
EHEGEMEESATEMEY REsWANEEREKEYEEFEAHLEREXL?
R iR ERmMEMERNEERIFNENEG K LEDIEMAER.

REMN M ERNBHXENEEXRRREEFKEDERPRER.



EHE KANBAHES

EHfa AREFERAKE, BLARERPREREMEY. ik, BROBEHE KT
AR RARIRM LY, FFEIARREININTE.

T KEWNHEERELSH

KPHrEMEREFZER.. L., 5K, Bk, s OEYE, FFLUK PS5
MEREEMHEED.

WHREFPHREMAFHEHRE, FEL. EE5FBEMBLHSHFTHT. THH
wiRY, BEARERAFILY. s53METPLELNAHERE, W, STHHSBERSS
E28m. THVESERTHW. SKPEERS, SEATEIEEHRTA.

YMERERENG, MEIH I BRI EYHGE. TRABRERRT HEDHE
HWEH, WRET LRPESKERUNERDYEANE, AEREKFHEFNDTE
KEE. FHYSEE, ARRNEMAMhE S, SkuEA. Wik, #ESERMH, K
ME R FRABERIO . —fid, EEEL) MERRWFEEH. P, AEp#
RFEAFHBEYEREFE KPP EPEE . T K B, 77K 5% 3075 Y,
AESHXKEREHAE, L ESERFENE. MAKTHEREAE, 2/ kg
FleH B ERA BB, MENEWREE TR,

EEIEMEED, BEITE —FRE., —BEMERIAFEHEHRE, #AKRE M
AKX REL, @ish@EL, SRBBEPOEELHKPE, BXPMEN I HHEL
LB &0 .

WF k&t TR, BEEAT. TS EERRLCENSRER, s TAPp
T EHHITZECFRE A, ERBENUHTRKPEELSEHMAHE.

%W AKPERAHE

KPHHBRIRL , EXFHBABEEREY . £KIEEER EERBE ERE,
MR, M. BELURSRE, BB, BRrS%, i, TF--LhREIES
P A, B] K&

—. AR

th BATE R =8/, ) TIRE (Salmonella typhosa). BIHEWITRE (Saimonella
paratyphi) M Z BB BT VRE (Salmonella schottmuelleri) , A1 NAI R 0. 6~0. 7
X 2. 0~4. Opm, REZFRMER, FFEWEZED, FEEPREN, I3 60 C, 30min
FTLLRFE. R 520897 REE, HTHEHL Smin (H 51>,
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IEMBHEERE M OEM HRE, TR R, FUINEFHS, WM A.
T B Was, MEREREMRBU L SEEE.

LRIFE AR ENTREENR ST, - AROTSRAAREM SR/ Ht
WSS . B, KFBEMTW R ELEE.

. #iERHE

FEH RS EMEEFE (SMREMEANR), EFMA, S43RET .

1. AT S CRETHIKE Shigella dysenteriae) FIFEAEB KD H 0.4~0. 6 1. 0~
2. 0pm, BRI FIEEREERZ T FEESERF, HURE., FEFEREATY
iR, HEIGH. HEREGHMERHT.

2. RIS R (BFEEWNERE Shigelia parvdvsenteriae) iIXFFFE B EY R 0.5
1. 0~1. 5pum, Frg|EEMAIGRSHENTRASIEN SERERM. BMER —HE.

METEAEFRMER, - WS, L2 REAHN MIREF) 60 CEER 10min, 37
IV FIR R, AR, ENTRHRETATEH TREGTEAEHRIK BB K.
LA T8 25T 12 4% . HRATFE LE 5-2.

=. EiLRE

EEHLIE (Vibrio comma) Wi H1BE B 503 B pT4TA4%, K89 0. 3~0. 6 X1. 0~5. Oum, 7
METLA S miciliarey. sodmd,. BE —REAHWEE, giEay, SRR Y, &~
FREBEZFER, 7 60 CTEHEM 10min, £ 1WA E R EEMI Smin, REMZR & AME.

EEAMERREMAY, HEmEE. R/ EXEARRNE P, BRIEMN, ERT
BLEEMRAL, “RFpE” E, BENEES, KEEERRE, “EAX K EEREHRG 12h
HFET,

EELMHATERK R BWIERS, SRANTEHFIEHEATESSE, RATRREREE. E
BT WIE 5 3

15 51 R 352 HiB it 08 sk ALk
VAL 3 PERIE £ W A T FM T LB A . A—M S s AT & . AR
Prf K EXP AR ESR, LA, WHEERE 3~10mg/L. £4&, HHET ] 30min A
BEA K, EREREER, AfdBreRsE, [RIEEFANTELYAE. Hal- -RK
AR B H A A FE IR IH (% UL i H
BR &R @ 4, F KBRS R UUR. fldn, i, MWW, Bk 1Fige)
AEMRACERGE] I, M AZRBACE, JVeerlad iy, 8t i&i K
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AT WL UIESF IR, BB MR L. K] R REMNE. TEKIRH
EHERE K. M PR K, IR GET. LIRS 4 R s S,

FZW O OKBE T £ FE R KRy AT R

—. XpEHEADLERIENEX

PIA& EE, REAKGPEESLEERH TEBGKGHEAT S REY . W2,
KA R ABRFEEERE M. AT EGERAKH TR SERWEN. 2
AT RAEKPARFERE G REWAINIRE . KPFEERBEEWTREEMR /. KD &R
EAFEARE, EHF - VEEmeEMR s EFRREE, EER0EHR EEAE I,
W EZB AT eR A, FHith, —RTAEEEEKPIVRERE. MEMNEKPRETA
H EHEMENFE. SdFHEHE. WEEKEEFERGE, tik4 R EREIS
Sy EE. REESFRBET. FTHERE KRR,

WEEFHE A 3R, KEEH. BEREANFSEBRTE. EDEETHLHFE
FEIENR.: (1) M RIS EEREEEC. RMEfIEN T LR ER 30
(2) ZMHHEERFEPHIHEELE; (D REFREERE, BIELAER, KWERET
Kip# B E ARk TAERtr. EARBE WA SHETE. IEETEMFH
R ESHEREESREE M, EAREFNERES LAFEEER 2, TR
BRI A, S HEHEEEEE, KTERRSBERE, SRR A ZHRETR, =
[KEBFEENFFM, SEERFEPEYET, THEEFRRUIEKR R LTI
T, KBEBEANEFRFHERK. BRASEEFPFEHE 5000 FA-Li b,
FTEFOKFPFEIHEFRBEAEI AN L. RERBERBNSEAFRRE S, HIE RERE
KBRBEFENKO PAA#F R ErmE R EEN.

=, KO E RS E IS

KinE B — BRI G KT (Escherichia colf fl 5 E. coli) 7S H (Aerobac-
ter aerogenes), TR EL B (Cofi citrovorum) MBI FHITE (Paracoli)

KEEAKTAANOHREAILTE KB ER TR, ©RANELS Y FE 8 E
FWMEENAR. —BEETXBTEARSEAZOR. 10N T BN SN ALK
B DL M- EmaE. AR, sk e, M a5 mshilgis thar B
KW KBE XL EMERBRERITEM =S4T B4, WERRHER RGBT, 8k
B EEFETIFAFE S MSIPIRIN, (B ERER%
RRAEESHM, Hik, mAKREABIRETE. N
SRR N FEERIT .

KEEHFRTREFA R R e park, T
1B, FKNEY 0. 5~0. 83X 2. 0~3. Opern . P BE R 04T B ([F] 5-
1 ERIEE 10~46C, BHEE 37C, £k pH {EH
4.5~9. 0, HEHA pH (HA$4E, RESEHAHE, HER. A
WEZMEAKILSY. R, i ds CO, I H, Z 1
#1:1, BICO/Hy=1, MESHFEN COH.=2, KBE 851 gk a1urm




B ZLEMENHEIFTESAEL, JDRRXBFE S RAEEE, EERESBAE, #
BEiAeGaimifiEmEHiE GnBREED FHERNEE? FR; KBRGR
MTHEEEESAEHESBIIE?, 42N 2~3mm; MEMRIITEE XS EAgFEOE,; &
SAHFE W% SR L08R, B A, M2 4~ 6mm; Bl KB A B 7 N E LR

B ajlEbr ik rh xmmEn AT eME,. ANEREHGERHHEERERR
BB, A 43—~45 CHREIESE ., AMORE 1 SILEVH A, Ry fig R L AR T
SITF SRS R, ERoBEEENEFETEANBRLSMERNHXXBERF. Hival b
FFE B RS AR R R AR B E R A A [ @K AT
M EAE 43~~45 C FIFFHFOEIABFITE. FrARBIAETRFEENTR. 2HHNEZR
Win KPR ERE . ABERBTH. A A AL ERPHFAERB XBEHIRHFE. £
KA R A R, feiTA et R CZ8#EEpm g, FHREALEE
BRE BTABEAFETENEGRER 70, FUERRFEREH 43CmEXH
37, XA I LR FABNA KBRS RATEH M =&, £ weiE. 2
FFrege Ak M RIETREK AR 20§,

REAHAT DG XHERM A EOREESM—. BN EH S E B HENESEE. B
FHEE 43~45C; M THEABNE SRR, EREBEFE 70, REYEMPBESEHLTE
Wb faddli] 7 OEFIKAKEGREY Z 25 (CEIGRAKTAEREIGB 5749 -
85 HHEC KW, BPFRHSFEMERE, X2 EXBEREPAUER KEFE. BAE
BRKEHBENLEEREZBREHN.

=, £ERBAKEE D&

KL R, REEHKFXHEEMAGABL 3, A8 (BEEAEL
£ BEAABL 1004, BIKEBREEEEERAoTREEMRE D, WUHRERK
TREENTEE R KA. RECEERHAKT AR HEIGB 5740—85 FX T 4 iF
DRI 7K B9 S & by BB T T

1. 28 250 lml. KB AL 100 4,

2. Kbp @ BEE 1L AKPA#ET 3 4

3. R HEIM R RE IR KR KK, KIa i 887 A AE/EaL 1000
e i A MFUEE S IHEEEANKEK, KRBT EAAEEN
10000 1~

FHWT KWIrHAEFRR

—. HESHBIAE
e KIBERTERREERE Y, E37CIREFTER 24h jo, SHERWHAREE

O ITLXHENNE -EEKEASHRLESATER.

® AEREREFYHRESIIESFEATHENES., A ANVEARHERE S B E0648 4 4B
Ry BRI KM TR A BRI, SRR RS  — R, ZRESTHRBEE SO, TR
P T & T R A . AR P, BT S E LR FRRHK AR Wi
R TLIEFTE. |

&6



R MIGHRBEMVKBERENREESZF KPS E L.

TE3TCHEGAEEEFEPREERAMEEMALE/KBEE FEEBERAE EME, M S
TR, HAKEGRSRE™E, NHXmiEq- e L+EE L. HEEEE A mA
W R A, BTFEEKI T RS ERIT G ERE, MBEEMIENE £/
wHEL. BANEZEMEEREERE. CARXZEWMIKDHEORE,

—. K@ EME

FHETER KB EBER T EATA. () BEE: () EREEL,

(—) R@Ek:

REEEENCKBEFAEEFTE. MiGE =1 5B,

1 5 %RRERE AR KT TFHEEREIEEEY, € FRE N & gt
EEFE, WEELBRMSK=E, IEXEE, MUWLHBERFR EKBHABET. MEA
SHWMBEW A H S SRS, WeEaKETE; WA ZESXXBFE, MAALBEER
B, i FAKPEERKBETES, DT ERT BRI A AT, FUEREUERK
WHRH A —EREEAKTEAXHELE, DFREXTAFEY LEfs i PR E
e, KPREERERMOHE R KBRS, BRFWHAENREATEWFRHENE.
HRETEH LK, XEMBFMRE LKA EE LB L, ERHEET. &0
BEMREBE—METHE AT RGERTE., #AREFGNLmEAAKE, B8 FFERHIK
LUK, BE¥EEEAVRILE S, FUFRRRIE>E~K . 2AEEEREB T AW
HRGE. DA IRTIRE.

2. P E RX—ENNREESRECHEBREERESRE EATMEZSS 14
<, EZ RO 2 MR AR TR HTH . EEE, TR LR
PHEPRETHOVREMIERE GRRRERE NP EEERERT. X—58T
DAL REFRAFEAER, M EASFER SRR EmME 2 EEME LR ER
MEM . 23R, MR AANY KBRS, WA MFHREEETAE. HE
Ho-AMER, WEHTESREERE. HTFRMESEE T REEL —RENYE, i
MEREAHR, N KHEHSTEFEAERNA L, MREZR AR EREH
YL FF R AE AL, WA TEH PAEE. nJ{ERE B,

3. BEBMAE AMRREEAIRYEEIEE FERERE D, WEHETRE. 2
RSk EEHF L RKBEERET.

W FEHEK WK, WL REBERRE —REET 10 MR EBEEN 2 MRARE (XER
o P T, EREHBWE/NERE M. HAEBRERLENAE,

RIEFEAAMABEENYERAFRREN AT RN E iR A e KEER,
Bpoff| BErmasit w3, SR KEST RSN ETERHE (MPN), FTHETERNE

MEN — 1000 X 78BS4 F69 & B O (% H
v RIS R KRR 1RO (& KRR A 50
[BIEE] 4 M 300ml AKHESITHIH RAEIRS . 3 100mL BYKAER (. 10mL Bk B
10, IS BT R IE X — B BRI N, 100mL B KRR AR KB B,
87
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Lol WIAKFEPH ZMHFEFECBEEE. TR XN E T EEL

(%] MPN = 90 %3 _ 0.6 4 /L~ 114 /L,
V270 X 300

R RGREEHIIEAUER . WEATER.

() pRRERE

HAREETH 2T 72h, A T HEEGRETR . AT RHEEL, AXHFERR
FRadEE, FEEETE 30h EH A,

SRR EREYE R P2l e R, EREE AR -AA 35mm. B
O dmm. JERERFLEY TR A 0. 2pm,

ERIEN FELRWT
—H- 1 PBERREES L (855, Higikdifes

emAwanEen KE., BNEBREEEESRT.
2. Y NCHEREHYE G M 10 — T DA 72 & 2T 3 B AR B
REU e FUsEEARRELDL. UEEREGOE
& o

3. M DSk M SR R s T
LR, B,

OS2 R AT RN EE . B
WiEnk g, HEFSSERANE LK EBRT

5. IR A K K EFEFENTEA/KEER. B8 3R KEPH KR
BIHEAL.
ML, R, L@EFKT CEBERAEBERRE.

B LA BRI N, BOAEEEES L™, BRIVKEE S, X
AEESMERKCHEAETR —BIRT. ki, YKEPREDR . BREDESHME
KL, ¥FRMEALET. ENEERT MR,

AT RIES AKBF & DR, FoEMRTREmERRRRXhERO L. B
Y R R R BE IR . B R AT O 3 Oy IR RS 3R . T 7E /N W PR E
KPAEKEFE. EHAXEAKT RHEAETEMEEENE XBTREN.

H A A A o B 1R e R G i« FB1E DU A A2 58 TR R 2K g 30 0 I e B A7 5L 4 Tl
PR B KPR GHF RS LR EREE/M R EREE (MRETFED . Rl
AT RIEARBRE, LAmEaEEKPREREITFREIE.

FHW KPR AEYEEE T

KFRERATERE . AR HFERK R CEREER, TLm@mKngIE. L
FHIEFRER . WA REBORIR. WRHEDRENEE, MERMRXAKEE, it
FEHERMETERRE. TR R REEMEY R ER,
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—. WIEREDH X
AEERKPEENEDIOHERTAKYES. KAKNEEFERE, £BKEHRRKE
FEVTEHMESE S, EPRANEFRIMAE. 8K TEHRATESR (D MEH
() HEHEFE, (3 ERWE, B RFHOZMENE.
MEGHBFERER, T UEREOY GEAMPNIEHE 25U ~35%MHEHRE ., K
HhnE s, ERKEEE (HOCD iR ERBIE (OCl1),
Cl,+H,0 ==HOCI+H " 4+Cl- (5-2)
HOC] ==H~+0Cl - (3-3)
HOC! 1 OCI™ #f% E{LEE A1 . H HOC] 47, B LAY B0 A faoe i 40 3 22 1 . 3F
BAMEERRN. EFRIE TSRS EENAEE., mEMEFET, mOCI- FF fid. I
TERAWICEWMEE, IUIBEELESD, LiREEHFER.
HEKERN A’ - FRAUHE.
ftamlFHREE: ERHECDHEE —SENE . EXFHFHEA LK, P asdE
A—EeEER. EXE AT FE L8, W NaCl, E NaCl PRCIE—-1t, R
FEBEEET T . EaMEkDd. AEFSE +7 ey, I ZEE g1 NaClO,, sB{EF|
—1 fir#y. W EER TR Nall, AEGSE F -1 A BB FTEILE L. GaENERARIL
WHIEALEES .
A EERTHHERRAREN S5 XAL? £8BY (Ca?07ClI7'Cl™) p, BRF—
1 T EARTFAEERESEF, BEEdH mAEF I HMEERET, £[E% 2 18T,
MERM AT BRI -1, mEELEL. BFX CD F, 1 MEEFITES ) tEF
CAoMBER—1 4, ME24HFETF, 8oH 2 M FHER. Hit, L COCIC 5 Cl,
Ee#e .1 w4 F (EE/R®) iy CaOCICl E AL BE /1A Y F 1 524 709 Cl,. BT L Ay (CaOCIC,
HaTERI127) FHBEREN:

2>§2;'5x100%=56%

{E—HE S CaQCICl B £ 62. 5% EL, FFLIEHRSAXREE L N,
0.56X0. 625X 100% =35U A%
xo- 18 ET -HETEILYFESEAE TR

A&, Bt PEEFHNESHT F| 51
RE, WS, ROC S, WREHET  IRES oo
FREFEOR—E B EEED, Om, FELE R -0t
(H,0.) B & —FIRE 0, (HE I ERE AT i R Na +10-2C1+1
RUBEN. RTRRE RS ARAF B FRE H
thEE, TSR AR &, . NS ICL
£ (5-2) IR (5-3) FHCL, HOCI HOCL' =& w N -SH-ICH 1
BHEVCEERRT K pHE, KBEBE— L% ZERA®R ) NT

F, T Cl, R, KPRETCl (IRBHZmW.

e — . —

O 1971 5 10 A B TEERHEX S EHInS L4

R, BURAMEY TIHEN FA TS TR,
59



— i s 7KH) pHZ=3 $1 Cl-<<1000mg/L B, & (5-2) 9§ Cl, Ed £ &IEs{k 54
HOCI 1 HC1, B,

B (5-2), &,
[H-][Cl- ][H()Cl]

o =K (5-4)
A K— BHmEL, Y7KBEF25C. K=4X10"", MAKPEE 1000mg/L., N
C];“&%2L=Hmmgﬂ”
4 500
[Ci-7 = To00 355 — - 0l4lg &HT/L

2 pH=38f, [H 1 =107°%,
LI [CI 5 =0.014lg /LA [H ] =10 AR (5-4) &,

[Cl,] 107 %x0.0141
(HOCI]— K

mAKH#E N 25 C . M

(CL] _107°X0.0141_ o ..
[HOCI] — 4x107t 7

~HOCI ¢ .
LHOCL] [HOCI]/[HOCI] n

[CL, T tHocr] * 190% =[¢r,3/[aocl] + [Hocil/[Hocr] X 100%
_ 1
= [CL,J/THOCT) + 1 X 100%
1
=003 F 1 % 100%
—97%

Cl s 100% — 97% = 3%

WARIEF A 100mg /L, BIFEKEBH 25C, pH A 38, ClL X5 0. 4%,

B eI, FE—RATRBKS, BFRAMATILELTB Y RKERMKARE, m
Bt =t B H- B N E] 207K P o e P

FFKFH HOCL #1 OCl™, 4 pH {E/hat. £ 8 HOCL, pH HitE S8, 8
B 0OCl, #3m, KR 25C, pH Y 70}, HOCL #95 73%, OCl #5& 27%, T pH<5 B,
JLF4e& HOCl, pH>10 By, JLF2E OCI ., MB/KEFEME. W HOC Br k& H{EHE K.

EHEGRB HOCLFT OCEH A9 E 87

HOC! 5«
{HOC[lliI?LLE%CI i X 100% = - [%)Cl_] x 100% (5-5)
[HOCI]
Bz (5-3), H]&.
[(H"JIOCY J _ .
[HOCIL] '

A K—B#WEYH, S/KEH25CH, K=3.7x107°
90



B, %.

ocl-] K
[(HOCI] — [H] (5-6)
SEKIEA 25 C, pH A 7 BF HOCL
L 0/ 1 " i
l_F_hEEH_:K 100 L 37 %10 ; X 100% = 73%
[H™] 16—

OCl~ 5,
1000 —73%4=27%

HELAT W, KT pH EHE—E., 48 HOCI ¥ %, I FAFEmEEER.

AMAKPE, —BaEESRALSMAREERE, FanBasnya®,. RELE
RAIK DARHE (T 20— 76) a2, MEHEM 30min i, HFEERERMETF 0. 3mg/L,
BPXGKERAKT BT KEFE LAERN, SRENKNEEAETRKTF 0. 05
mg/L.IRE—ERRRATHHBMEITRIEHEKE B RAHSMIMEESR.
0. 05mg/L {AXPTHFTREMALT s TIHEERY 1000 12, RSB EFKEHE5
45 BATHEAE. 0.05mg/L HRFELZURAREN]. LN HE R EREHEGLFEE.
BI{H%E. EiLMAEEMEFILAREE. A0k, YK pHE X 7 Z6 6, &9 %5
WHHEERABRY IR —RAEY 2~20 15, HEBMHBRSEHRAITR, H5KER
B, RFERFFAETIFEERR 3~10mg/L A4, EHleHa] 30min, TR FESHE R
PREREMNEZHE, REAFMEENMEELR (TEiX 10~50um), —BAEE BT
HEE, BT ESEPRES:.

EFER, RUASEEFRLSWEE R SUBHEMEVIE S, B, ERt
HEREFVHEHETSON, DREARN BHEEEE,

—. REHKE

REEEEY IS, REMEDN T RKENERESXNEYEERFE. YTH)K
WP SERKEEER, EAGAARETR W, e Llfmds FaNE. i
REWEFERL. EEDDE, BPLUSELFLIEE, RERA Y —-BRNRKFSHELY
b, FEAETRFREDOEE, BEHEFLEN IS, TREFZNHERRL
WRA. —RiR, YEEXBEFHEDERELT, ERERSMEYLIERI,. RHEEY
A RE LA R B K., Hi, WFRABAKR. HBEEEDUIG B HSEDY
Al FEE RS,

WMEMBEEERZEFTKE., MHd, EEXERKERRKEN, BRHTEAHER,

FREAMAN G RBRFAMES B (B . MKE. #iaEmet, S5 EA NP,
FuEMEL, BIBTEKR, REEXPIE-ESBENT. IEEHEEXNMEAREURE
EHFKENME, #5-2 RES3MARFIES %, —BK, BMBRFERE, Bxk, 8
FRE 0. 3~0.5mg, L /LR NHKEERFE R B SR AHEY, (HEFEEERIR
BB RDR. BN AELEIMEENRRY R, ORBESE, M0.5~
lmg, MEFE, WEAANLE. TNRELSHEIUKAS S, 2550 E58HETERBH

O FAERFFARILIE.
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£ RESNFA N AEN L KEMIRKSRAD RS Emm i Skt
XU, B EEAEEILD mg/L,

LA A A MFORE (d MHE * 5-2
) P (H) FIBH
fo % ol B B {mg /L)
B, Bl #
—. ¥ k]
MmAEE (Anubaena) g, &, B, &g 0. 121, 3 0 5 L O
Wi Apkanizomenon) £, i 0. 12~0. 3 0.5~1.0
REEE R {Covecs phuerium) M OE T 0. 2~0.33 (L3~1.0
WHUE (Clathrocvsiis) ., BE 0,12~ 25 0.5~ 1.0
.5 B
THE (Exdorina) # HE 2.0~10. 0 —
FEERR (Pandering) 52 HE 2.0~10.0 —
A#E (Volvar) 24 A% 0. 23 G.3~1. 4
[MEKRE (Dot pharrion ) B g _ G 3-1. 0
= B OE i
RKEHER (Asterionelu) Fi., K3, #4iE O 12~0.2 . 3~1.0
FRMEE R (Tubellaria) HH. RME, BR 0.12~0.5 0.3~1.0
BEER (Merdion) x> G _ .
FHER (Synedra) t B 0. 36~0. 5 1.
PR (Cyclotella) i & — i
by, & o
HE¥ (Synura) Belh. BL. MR (FHEER) 0.12~0. 25 0.3~1.0
HEXE (Uroglena) #IE (HAAFHE) 0. 05—~ 20 0.3~1.0
4. WiEDhd
BRI B {Crypromonus) e O o= 0. 5
R (Mallomanas) TE, BT, BE 0.5
PSR (Bursaria) AE. HmIR o _
Fe H ©
%A IR CEiE) — 0. 3
BE AR o 0. 33~0. 3 0.3
ERIRESRARHNABANNENXR #* 5-3
- . ¥ B », {mg /L) ] ie
FEARRLL | g % B 5 & 5 =
1~25 0.3 0. 05~0. 1 R I
L ) 50~ 100 0.5~0.7 0.2 A | B
200 0.7~0.9 0. 3 A W T
o R 2000 0. 5 0. 1 R, I i b5t
6000 0.5 0.1 g g
wEHB 500 0.5 0.1 7 A o A
B F# 1356 0.7 0, 2 50% X W
» 3 1500 0. 7--0. 8 0. $ih 23 50% 24 4
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GUKEKPHFEES FRRBMTEMN RO, WAEKT H REFRN—EH
(G 1~2mg/Ly A&, LIBEREK.

WERG AT T AL RN, RaamMEHanHhime, 498 0. 15~2. 0mg/L (L&
5-4), X TR F U KHE TR A B ERME, Bih i B8t -BREWRIEKE. #ig L
K (BEKE 1. 6~3m MREEED #RITES, ndS58, Bk, aRaLiEgng
0 ERRFI 25 B AR K B HURKIE RSy . BRTERBLN, BaRkMKkPaRRFEr, X
TERETHBYDHE, BR MKPWEBEMIE. X THKERE, KPHRHERSE
12mg/L W, SABCE ST R

M LM HE * 5-4
F

f % e (mgrl) 1R <3 FeE® (mg/L)
1} i:) 0. 14 i & (. 30
) & b 33 Ll f 3. 67
A 0. 33 B F @ 1. 35
A 0. 40 A H A& 2. 00
B+ . 40

A v e ’ == A

R NE ﬁ#ﬂﬁﬁﬁﬁﬁ-ﬁzﬁ

—. KPR E

ERBNEREATFROIRE, HACTHTH OKERAIFERRNEEREM KM &£
CNILRRETE) FIAREERF R, o, MESRE (Coxsackie virus) ML THEFE (ECHO)
L EERIEWNE.

(—) FHEKRARFE

X MHRER -WRIENRM A AEE, EEN 8~30nm. BERE. BEKERE—M
SHERR. MREERXMMEBELER., TERTENSERE, TUEREKRRFRSE. &
WA TF AR, “EATVHEEEERSE. RS RT/IL, X4/ LREIE,

Rt EMSW P ERENSAHEN NS, YK ETESSHETSR, FUS
DA LEENEHERE. WKE#FET, TREKEAEACHRIT,

W BETE AR EE ARG, WK REBEFFESESA. MR TARWEERTE, Hi
o i R TR EUR . LR 60 C R ESLEBRM G A]fF 0. 5~1h K&, FFhE LT, 22706t
im, PR, ARFEHEE —EiEFEH. B0.3~0. omg/L B AT HFE, EH 1L, 7]

(=) FFRWE

SRR A AR R R ERAEAT RECGER RWIATR) ML BT (LETE
PR EACIH R0, FMEHEALAMRRENEAER . EBRKERT SHGER, B
L. FHEEAE GRIFXE). 2 0%, i A AEEMER, SEFER A, 281
RETRE .

HRIAF e EENEFEPH RIS, Z20E%, KiFERK ST RE, o585 &%

a3



RIERT.

FFRIFHEXN — T HFER IR, EREKGEHIE TREETFRHZEHE. U
SOMRIEGE 1h 5 &M 30min VL BR[KE, MEHEER —EMKEEH,

(=) HEBIENE

SRR AREENARNES. BERELFEMAFESNSENSRRNE. TRWRE
R EFmwRr, FERILEADAIL. —BREKERHTT. ENHEFEITFEAXEE
FSFS . MERE/D, —RER/DT 30nm. A FIEM, REVIZEE. 703 Z.BEF 59 IKEs
B, {HTE e R EK,

XE MRS R ERAHERE Y, [FAREIEARPIER, mARYMYRE
Y ERUREEER. —MEEELTILM. TEEMER. MK, SrECIZ/M.O
% WITHRS; BEEEMA, Sodsm,: FRGERE, MLEES,

=, kPiEHEIEE

EABURMRERZN0RE. IIPERE SEFAERE. REXXRMEFER
FRMIEFFS. NENHSABLTEE FXERSHNTSE. IR, BRIEKR
G PERMTIERE “MBRRRT,

MR ABRAERDT  BRE FREAH pHY7. A~8. O WG OB R LR . R OB
R 2Ed EWASHRFRAEREFER, BNEARELSE. HEFEFREEIL
APMIEIE AN, B M IRTE 40mm < 110mm MR (&R0 MFEmE L, FER--
EAEME, HAKREEMIXERD, BREFREES.

KERELERHERE, FHERSEAHSME, MENREERAHEIRTES MmN, £
24~48h B, XMMEH TV FABES. WERAE R SR, LRRE, Mt
MR ERE M AFREXA, BREMMNKER, s REMSEHIRE,

BIHAKDPTL | MREMEEE (Plague-forming unit §i ¥ PFU)Y, (KB A %49,

g 3N B £ B

1. WA KERNUERELA NG T T R2NHERETH/LM B A HEERKE
¥ 7

2. Rt KRB fEAKZREISRMRIE HREHEMEVHEFEMIRAMEY. Fi4ait

3. KFEFAIEMAFEMME s ENey-Jml:

4. KBS ERRREAEREBEERNEE AT X HER&S ot drBEREER 4K
H. Hitasse

5. REMKA K KR HER L EN KHEROEGH 27

6 WLEKPHEBORME e FRRERAESERELNHEENERTRARKEFREFEEN
ME%H?

7. WRITEERAKPRENS L.

@ 1 “Internaconal Standards for Drinking-water” 1971, World Health Organization. Geneva.
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BRE EKEYLIEPHIE
RIRESRAVIETEY

%

F—F RARKPOIFTRAR EIEA
TEYERE S L

FEAKPHAARZHED® ERAME RTS8, A5 FBRTHEITHS 8, Mg
0. BHEMED® (FERGFEHAE) SIMER. EXEARETHETH T, MK
o, REEAMEY (FERREHARE SIS ER,

TlEANEIET RN AETARRER, BRAPJEFENHIHAEBRKLS
W, BEOm. IR, FULEL. B, B, 3, BR. KX, B, #RFLSY. £E
EARPHENGNEZERSKEEY. ERRMEN. XLFYIEERHK,. . 5. &,
WOBEFLHTEMEN . ENFETRNBEX T YRIAEN T ROHREE ZHAK. K,
iR . WAL, BREF. Hao@\mwDIEhmRmiT .

C—CO,+ BB I A EL B BR =t (6-1)
H->H,0 (6-2)
N—>NH;~HNQ,~HNO, (6-3)
S—H,SO, (6-4)
P—~H.PO), (6-5)

X (6-3). (6-4) AR (6-5) PHILEANEE. THRR. TEEABEER T SAPE IS B IE
fl, AR AR,

HHYMRESBEASATIERTE, 8k, . HLE®s, dTFHETHIL
HEWME, MUEKSFERS, ATHREEDSER (BEKFEEEFT—LEHEFD BR
fifkgk ., FLAVESRESBAKENRE. BFER TR LR IFEZ N H TH & £R:

C—~RCOOH (HHlE) —CH,+CO, (6-6)
N—+RCHNH,COOH (& X#) -~NH;+ 58k (6-7)
S—H,S (6-8)

P—+PO;~ (6-9)

LA T AN TR BRRE B ERES S, TERIEZ M
AT AEEANEEA AN EREBER T T#.

0 —EE. FEHMAAEEREDNERBELAM AR, FULEMNYFRENErBARRE . MEA#AR
BEFEE TG KP. AMEETME Y. CilEERYy . FUARRPENON IR TEERE - HENIER.
8 XENGENEREAMEEY AR Bl EEREARNEY (SR,
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W A r AF A 056

EAKPOUGBEESEATSE AR EERIE, BE, FEE. BERFXEHFNEBESLED
LK awfibiEs. TEEFEELEMENT, EfERAARRAIY . 52
FHRE R, MERE—2MMEY. BFSHEYEMN,

—. R, EAHER. KARDFEL

1. FEENF FHERBTFEOKIEeS. mkKibawRdix. SME3IMITRY
AWM., ERIMEVMEENEERE. S KESYM T EK FERBEH . B, L,
B E Tlkdill, EEEEAKP, BAKLEHENTEEFNH AN EERS, BENSLS
KPHFHIREER 40%~50%,

KL S 4r 33k, AN C (H.O),, ABEEWMRAN—KBALEY, HE
¥ O(CHLO s 1 F., WEREKREERER 2 M FRENKESH. BT
—REA . LERETEES, TS AR CL.H0, . SEEKRTREANE
ENTTRENBKILESY. . AHERERNER FX —EME, EN8s 0T H
(C:H, 0, FFmR, b o fREBE-ANBROEE, FUERE » 45K 2228, HFHERN »
£7% 100~ 200,

EWAR., RIEPFIHEFRBHER. IR TIHFERBM LR, SR ITIATAK
MEWEE, BVEENAFEAEKPIAIRENTER.

BART, 7 FEMEENEYYENARELTEMED (FEEMAR) WIEELS
e AR Al RIS M AR . TR E R, HFKRIERARENLED
AT, el gEd E CmR. L BETEREYRI ., 2 R R
Mg, B8 AmEERalnst, Ha#n B ErRERS#HITEAS RS i
CEBAEL® . Bl AR =8,

FHPARRAHER B EER TR R,
“

2 {CﬁHlﬂ()S)n -}_HHEO HC]QHQEO” (6_1{})
R APHETHE
1 —
ﬂclgHgg()[L_I_ﬂHgO ;-Fﬁ_‘ﬁﬁ;ZHCﬁH]g(}ﬁ (b"l].)
e i g

WE B EER MR AN TR, eI Rk, ERARRG . FHRMED
FH, BR—EaHTARARBRESS, 7o NRERE S ETHEAKGEEN T AR
AREEFL, FRERAPE RIS T Mo i . — R A R L
E—FEFAEMEDR - aeE a4 % . B IR 27 iR AR fh 2800 7%
MRS RMTEATAIHESEL (BN S E AR MEDNHHES.

EARSASHHEET, 8RS TUHETIE, e S ERMEK.

C:H,,0;+60,—6C(,+6H, 0O+ 2872k] (6-12}

@ EERF L —AEAFERVNPELERF T RNER SR TFHTIELHSITE PR, FEHAT TR
RO ERARFFRER TR, FTRLER L. WA AREDARENEWHETE™. SX
[
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mEfREHA, HEEXREARMAGEERESGERT =5 2 g YRS fl B 254
7. #5100

C:H,.0), —2CH,CH,OOH +2C0,4+109k] {6-13)
L8
C.H,,Q, —2CIH;CHOHCOOH<494k] (6-14)
FLA%
&%

BEEME TR (W EIaALER. T B EsRE IS A SUR] 8 B G 40 & o R 1 P 4
Bl K- -d R AW AR. B,

2CH,CH,OH+C0O. —2CH,COOH+CH, +zk] (6-16)
CH,COOH ——CH,+CO, | k] (6-17)
2CH,CH.CH ., COOH+2H,00 —35CH, +3C0.+k] (6-18)

EMREAFL T, §IF2WEDET R EENF LR &, R ZRRMES%E.

EBERNT, TE. BRSSP I — Sy a M EMERE R - kK,
an .

CH.,CH,OH+¢), —CH.COOH+H, 4+ 490k] (6-19)

2CH,COOH 440, —4CO,+ 41H.0+1742k] (6-20)

AERRFF, KEIWEY (FERMENERE BB OBEEE, MHE -2
SRR A RN BT ER, HPLUBHNABHAEE. TEETHME. CRAE
B, OAHHE. THTE. 4EY. WS, BB, FEHE. 718, FEANKRES.

2. RAEERNMEL FARECEETHEHYOMEED, TEEMASPIERE, &
—~ PR S EYREERN 25%~80%, LAHERE N CTH B A | B
B CEAE, HEE REBERUMR. BB g s, ERETEAS, &
AREAFBETIEK., BT LEK, BEETHEE.

PABRFHEALEPRED B, RS ERENMEMKERE LT HE, F
LHEBRAE. HENENRAREI RFTEE. SETHRE. 5§, RISHMES
HEE TR LA E R, S5KBEAAENEYT 32, NUIES. /BT, BHaEE
AR L R T |

B 4 HE

& R ———— L), +-H,0
HEAER > BLEE + R RE B (6-21)
i m%ﬁ;ﬁﬁ&’qﬂm

3. ABMERAEL RAEAEMEENEDPHSENK THHERERDEATHE. &
FERMARHARABRESTE Y 200 ~10%. RARRECEF 100 AL, BENEMNEN. 5
REREBIEOLEEEFE. BEEERRZEDM FMkF L5048 F. FHEREN
FEREMMRWERTESRE. EUERE - EREMRBREAS . REERFEE
WA FREAHREGY. WEILFR (V] FEER (], 858 [X] fiHEE
[ X 1. &#IRe e AR i CEmE s b, EfRA “H{E/RE (Hibbort) (X
MAR”, Bl o2 M BT AIEARE (o cthoxypropionguaiaconc), i Bk B I R #E 25 .

Hras kB, BW. AEEd. A SKEEMN 2R IREE L. FRESEERRTAR
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AE@mrEyiesraEsd, ZAETFEHR, FE “OFER” BEEARERETPEHE
EM. T A RBILER (Fomes), HHHEE . ZILERE (Polyporus) FIE B (Plewrotus) %
HEMREBRAR R ETEFR.

H iAKW EAPERAKLEMMELRYSEEE, TXMNFRESR, KEEN
EEAREY THE., HEEANRDEENER. REKBENNFEESY, EAEH
HAMESEER., KREEBRNIAMNEERENT. AT ENEE, NTmEMN
WHEERRKS T, BMENAFEYREEERE S-S HNRE, SRPENESGERT
MM MEREAKIEHEREEMZEY . BAMEHRG URE®R. R, BHILFER F
AR, ZHHRNBESESAREVINSR. 25REHEBREILE GEND.

ABERLER. GRHEREESTREXSFIFTE.

—. ERBIEELL

fﬁ'*’ﬂﬁﬁﬁﬁﬂ Gk, SRF) FREMW. W T ErrEv e, mESHT
AT EIR, T R RS E R E, B ESR, RETILEKPEERE
ﬁuﬁﬁﬁﬁimmeﬁﬁﬁﬁ%% EZNNREDEERTHE. HESEH.

R - E -

HE A8, WRRrE, Wedh A4h— SRty asgaEkEd.

=, Byt

SRt ERK. &, HILHXENBA, EXNREXTERIEYE. E¥EXa Y
ERPBRERE . FEEMEMERER. e, AN IS T IEKNEES KPR SEIB
g8

EE LB RENAYYE, SR EEmED SR, R REERNF LTS, &
MHEMATES: L FENSEANTHTEUAEAEFHEE. SIBENAESHE
sHERRIRIEED . EIAPERIRERYEMEENRE.

AeEFENBRENESD, Mot B—-EELEIEHEEER T A8 iR
e NGB .

0

/
CH,—0O—C—R, CH.O
7 R,COOH®O
O
CH—U—{iR +3H,0 ~— (6-22)
, —R, 3H, CHOH + R,COOH
0
‘ / R,COOH
CH,—0—C—KR,; CH,OH
A& i i 4 i & b

Him AR BT B R R R R T g o R — AL AR & BUE Wi R
¥ B
ERREEA T, AEAET - REME T B E AR B p B smayng, iy

.

O KR R AR, UHEIETa & MEHE.R R, R, TEEMAR LTS ATRERRMET & T hE R R 1
By Rl iE e R &£ P R ER R 2.0 ¥,
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T ol ) S R U 5T 4 AUIAF R R A — S (LB A 4
2RCH.CH.COOH+CO,+2H,0 —=2RCOOH+ 2CH,COOH+CH, (6-23)
. BFEELSHEL
FERCAS PRI I, FERLSEEESRBKT G BitEw. B4 B
B GHRAUEEEN—#. BMRLEDOTETHRE, O, EIFSHT A ESEXK
T, B TREME —EWFEEN. HaEMNY R TMEEMED T HEE, HECS
R, K, REMIESFFEEEASXYENEE. EIEAGEERTAIAEL
B R, LR REIT .

/ CH.—COOH
JH —(H .
©_( - Q);_UH — P [A g —

CH,—COOH
i M T
CH,
— — (0, +H,0 (6-24)
COOH
B 62

Eidt AR, 2%, KEEYHESEREMD. MU SEEK LT BT 2 78 5 7 v HEAT
P

HTHEDETEE, FRESMEKETHAREYDRLE. Btk owgr iz
AT &% LK.

MEREAEMTERME. RIRMEYHEREELEARERGE R EE: 2
FEBYE (Pseudomonas phenolphagum) AR LM E (Pseudomonas phenolicum) Bl
ETE 20h HATRIARE 0. 1 EERIM . Jo i, WHEREE 0. 24 Bm BRI FEK.

h. BFELSHHSBREEL

R TERNEDE LS. SIREEEVHRERENE. FTRABENN
Rk R BR AT R R R A . Yo B TFRMES L, wHEMRE. 5
RAMEEFRECNEREEMAE. BERNESHPIRLIG HEL HRIERE R
AT

1. B EYHIER HIEYEER N O ATEIA R R IR 2K S
EHERERE, HHFE. B8, B85,

2R BRRBERE. 25, ARl TAEIBREENSRIEE,

I EFRAGNEREBRENTA. ER WA FAN/ DR, 345 FREMEAR,
EATFTAELYIES#E EAK, ISP PR, NPEREEERTVER, IF

HeTMIAF R mErgRIE. AniiEmHa.

CH,+20,~CO,+2H,0+ R (6-25)

2. R EPHRERE ATABREASYHRE. FEECELRE. KRENHNAB
EHEBERAREAHNELREY. RLENNMRFEMIENE. BE R {EA
TCA i3, RAEWHH. BRESPE CO, 1 HO., HENEHFRmT.
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OI1
|
CH,CH(CH.)nCH — CH,

by
CH, (CH,)nCH,CH=- CH,
2/ \1 . O
rd a PN
HOCH., (CH.)nCH,CH == CH, CH.(CH.,»nCH,CH- CH.
|
HOOC(CH,)rCH, — CH = CH,
| CH.¢CH,)nCH.,CH —CH
v i |
3- f®ik O OH

CH,(CH,)nCH.CH — COOH

| |

| OH

2L

7. EREETIE SR

SHREFERHEA TSNS TESY. FENSEERGEER. REEEMRYZAER
R ERKEHBOKEFE MR, RTINS TREEZESKAERB-KFE L, BELE
M. (eHF R, B, XHMEWITZHMEEN. PHRIRENE A RFEE S
M 10Y~30%, TR ARMERE S, BRI FEAHEXTHREE L R 5.
e AR HEFA, FE FAMRS BRI, HE FHeNGRACSEREHRE. 7
HOERER. AR EREL, SAUSMRERTEYS: ME FHFERET FRENFRILNIE
Wit o+, REHWESMARMBHEEF IR E LMW, R m ™
.,

MERER N & RN R o T A Mas sy ABS HGEN. A THREFI G A
R, A E T EBERE AL (LAS), XM SN TR T R, HHY
MM ToE, MAf-FEEAREFEHEE, EaERE .

BHIRET S TFHERSRARSKEPEXE®R, HEXImKkdPEE. it
FY EEFEFAFEELERCEMEMN. BAYTEREZIT . MY ed., FE
EEAGE I RCE R, R EH, BETARRE SN AE FE. BT pH HAZE LM
T Y. BUPHE-FRIFE S ey st pH A= g . 24 pH AePieet. s
Frims DAEFHIFREETE R B WS pH Wi IEE,. SPREEER RME L
71, Bz pH HEW, MEETHEHEEX.

A ST EE AR A PE S, 1950 F LK. 2R SREEHEEAGES
W35 R 000 Al B, HAeERKKIE, 123, 2t EN ST ReEN. &
Y SE T i A I A R R A BT R Y

BFF 7 A 8A . RIS Bl A o i 0 30k 2K 75 O T TR o TR R R R e R AR WLET 6-1.

ol LISE A B R BEER AR KA A B v, FESE HRE R AR BE ek . (HOK B 84S F= 40 i
RS AR &R R R WA SN R BAFEE.
RITHSRNBE R EEN RIERHERE (Pseadomonas putida), (BFITEIZ. H
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CH; COOH

Cc—C—C—C—C—C—(—C—C—C—C
e —

'

FE i ELH

- AL, I oo

S ) H / ‘
\Xf

= PR

[ 6-1 FedEEMmARIR E NG b B gy
HEMY LAS RIFRHFE I ST F Y I N HHERT TRS %, THEHE ZMIRERE JASD
LARS . JE ALB R RIS C 4% .
DR G REEERA AR, BSERMEIERE. BEEMikiEm iy
HHEERESNEREN, FHEFNEFKFGBEHERL, JERXRKEPFER.
AEEMBEENERAmMSIEKEHNEEFL.

EEEEMAAT RS RE Y
WAEMAENERTE, WTR, XE ggﬁgmﬁmﬂgﬂﬁgﬁmﬁ
ALAEEAE N, B RS H R LKL mpn |

i
AT A
_% L
u?i&: wiE Iuﬂﬁ RE
|
|
|
l

et CEEERAK, MIRE R
WP FER P _ b o, x
SRR E R KR
SRR . R (6-12) iRt

op-

|
I
[  §

KW

I—-—-I-
!

| 1 i
|
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I|

!

|

|

|

|

(6-13), FIUIEREMEHN XA E Lo =ws fe
%'in TTTTTTTTT (oo M
IS, Wkisd, ARRHELY
: F 6-2 i B A 1 3
ARERENESREBREF T L, o2 HERA AT

EEMEREZIFH, KHE 60002 £4. #il, R MM EFERA 4K
D600 2w, I MRE. KRR 20042, ATLIMFZHAAE SMEDFIEBRENE RN
2, MEAREMNEREHRREE SHRERE, FHITEShigEs 8k, &
THERERFH _EEBERHB TR LD FERAENTE. He2 RARTIH
ERCNERBR RIEF). NEIPOTUEY . AP 0I8 8 T e a2 g 0 A e i
i RR ZH ik, AEEIXGERRAVESEEAOR, ®KESMMEN. Sy
TR FENMEES R, KLY IER. oy X ame=E - kik, sl
PRI VF R AR A TR AR, M NI R R R AR B R E VLR . X R I
S, MILEA FRTRER., EARRPERDERRARNERFC., BPELER
BKED R P ZAE N
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BZH AR T Y

BAPTIETEAMTAENE A LSRR, AER. BE. KL, By, s
& WE. EEiGKPTENAESL TR ENERTREMN: ik, £&5Hiks
BfAE VR REANAIILSDEEEARMERER. HARANBEET£IEI5K
. WEETELTLEAS, Glm. EENT. BES. HELISEEEKkTEEE
AR, MREHTUEE TFOLSET LR KD, BEMTBRIESESR, BTy
“HbmEA. EAFE BAXRBEHANLAY. KOaBEELREE. THEE T
CERERILITR.

— . REEH

AAS, HEEARBME. Ok, EESPHEOUELHAR. ik, 94EY
R HEER UAELAKY. FERUBARHFEARES . XEREREREY R
WAL AIF . B2, RGP AR RS AT ALY RS SR E AL
MRFE LR RS, RS TS ENEE, K. EARRPISHER

i R 00 3 1 F R Y 1 B 7 AR

- RN R
| S — A S A R B I B — R
fJ Mo, EERARKERN . FTLL,
EX

~
=3
I
{;j
I
|
&
)
|
|
|
y
Bl
T8
R

|+
h
=
cHl
Tt
L]

MR ERENNER, HHOR AL

|

f

|

I

I

LR e

E; ; il ) o B AMBMEREEEE.E 3RS
§ =X | AT RIEST, WEPTES, H
| L] .
Tl Eme R HLim b iy M MU A T oA s b
i ,[:]* T “&$J AW E Lk TS MEh R MR,
| . \ | T T T R AR 2 L e
S P B 1T e 1| AL S T P S E AR
I, ] i 2 Y HE Y BB A R R

TAHMRZE AN ER L . SHE M I B R 5%
BRI EENEDR. B TRWAEEH
IR X AR RSN E A MA A EEEEEATY~EEYHER R B
FEEREAEMLBBIRPTRAENH LN,

—. EENEL

EAREAIFSH AR FRTARN. F88%0 HiB RCHNH.COOH #£1 (R fLRA
WA ER), HNEORMRXLEERGT 20480, IHEERUEMHEGHNERR, &
UEAFRREWBAL, EARESER. €. B2, FRHEEZHRSE, HP
AN EFETHAK 16, BEAEMATESAILAEIILETR.,

1. 81ER EQBEVLETNE L EKE. T8N EY. AR
HO AR KBTS =Y, RSN A HE,

FHE— B —— g EH (6-26)

| 6-3 HARRPE A BN
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FEAFRLAAKEEEEN. /RS HEEMMIEAN. EHBHNERR U ESEREE
MEOR. AR TN S —ME E8, ST BN,

REAERETER ARG My, ReEASE A TIET. B,

(1) AEREFZENHT

RCHNH.COOH-+Q, - -»RCOOH+CO.+NH, (6-27)
(2) TERESHET
RCHNH,COOH+H, —RCH,COOH-+NH, (6-28)

WERZRF,. A[UEH. TEEFRAERYBAT,. LB TBERE~FEH
— MRS EMNEVEE®. 1 RCOOH, RCH.COOH, XM A& 2N ikamuEsE b
TN A SR E RS MRl . AESSSRFHTERAMESBRKELEY. &
RSB —M g, BN AMEY IS EaRiE, XHanTALELERIE
SRAMTE, YiELEA.

£S5 EREMET S E VAR (Ammonifier) (F6-4), FAKRE D, ENl1FF%
e, TEFFAAENELRAREBENATE. FENTETEMREARVRES. Bk
R, BEEFEFTEEE XM THE T HELR. BEEdMgEANRAS—8. FrHi
HEEK, TNk HEEsBREMREREFRESEL .

EEMNoEIE, BREETEZN. JHEERFNTAMR RS, “EFR
Sk sE. WRESNAY, &5 -HHESSE. HERXELSYR RIS ERE
BEdR A EF T —EREmM TR LY. EHREBSFEEN, 8w ElRK
TR, XK T A4 EEERER P EKEEFTHEZER, EFX
B EkE.

2. WEIkEIERH HEBAHAENH—FEEBFTELS .. ZEHELHE Nifrifier) #70F%
P E R EREREE LR, FHE e, HILHE R T EEFRRER.

aNH,+ 30, —=2HNO, + 2H,0+4619. 6k] (6-29)
2HNO,+0, —=2HNO, + 201k] (6-30)

X P LB LT R HCAELER . mibfEEREOMERRE LM @ T T4
Fra (X 6-5), WIERE A B (Nitrite bacreria) 7135 8 (L &2 A W0 B . THBE 40 & (Nitrate bacte-
ria) TR EILIEWIRR APHBE . X KM B IR0 RO AT, A F IR EOR U FHIR

BB @ @

4 6-4 JLEPELAN 19 8- JLEPE L&
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FIE . ERPAENE. EE TG, [ EAEBRERMN FEK., RiERT
TEENEH. BOFH. THERAFETALE L. MRBRARNTAEHHE, 6ELAH
WaEm s, e EA AR, HEREER BT ENHE.

L iE BT FRMBEMENEEN. TESME LI ERHEFT IR BEE f1 L
WES L PRI PR A WRH B R A A . T APl sn. i bR, AR AT,

Sk AR, vk EE v ed M BB T FE ) stk fF . oifbiEH aviEFy
HEREAS, 2HntEAOMEFERWMEAGHGE(LME. TNEH2a50. #F
APMAREBRL B ER S EEEE ™4,

W LA, TUEE., EEEMNETT. RURBIGH Al s kik, K.,
8%, B8R (WEOBEPREERMNE F50. SRS KPR wRAER IR (F AR R
N AL,

3. RIEkER meEEsREeE T TR EE AR THEBEENERE.
E—AdEBET AR, S5 ECEMHEAE MR HEE (Denitrifying bacteria), ¥
FIFERE, SURRFMER. mMEMLTE. AEBREEES. TITERELM4T
PIAEMEY . L. GLFEeER. 0.

C,H,.O; +4N(, —=6COL+6H.O0+ 2N, +fE & (6-31)
prbl, —ftin, RAELEEREERBESHENYENGE, MBEANALE GFHREART
0. omg /L) WIER T AER.

B CMEREE T, WMEH LR ol AR ARRE P EE s AL biaz. 2L
FrigalfRE B FRR{E Z Efbme. 0.

6KNO,; + 55+ 2CaC0O, —=3K, S0, +2CasS0, + 200, + 3N, + & (6-32)

RIEEEEKGEBELIRPLEFHEEN T L. AFEFREBREAILKRP SHHER
ith. WRMERRES S, WETIKAER (B s I RiEw P elih TRt
EREEREES, SR G Ed R AR R EmMERRE R, A BT E, E
1 ob 38 TR I e oK P T PE BRER Ay I 2 I RS 6% ML B KR A, B VTR S
TEHH AR Eh o] BB 2l T LA b W S AT -

TEREESN T, Rtk ERHILEA. SERBESHBRETEENFRIER L
AR,

XTHiLMRHREERS TR ERSHYTHEITIE.

=. REHRL

RESE4TYW, BEABRTHEEZEGYY. BA—ERHELHKRLA 30g. K
gt 2 R 5y . RERKER 4 KRBRE.

REWSTHEERER, THREBICKEKENKEE, RERIE., Bl
a5 s {kskfk,

CO (NH,),=+2H.0O -—— (NH,).CO; (6-33)
(NH,),CQ; —=2NH,+CO,+H,0 (6-34)

SIERZKBHAETREAR. REMAS A 2HHRSFFRAHARLE. —BRK. €
MNEZEEYN. BEHaANFERLIL, FRERETEMAIEELEAF P REER.
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FWE  AHMTE AL

SIE R AT AR e L E N NG, X — A B — R Rt E Y
. EHsE
B R S A AR R R TRM S G R Tk, 25T+
AEEBEER . B OR S EREER. I
S T 0 15 B A BT R A g SRR (A “\\\
{5 A5 R A T R TR B IR R TR 6-6 . 7
K BEREK L BEFRED AEFLETEEE X, ~ s
4SR0S YA U4 P 6 T S T 2 S
3oL {177 R SRR woo
BREY, FBTERBEAE, MmN AMEERE. RNES, S—HAAEEE, KEG
REBEE, WMERE. \ARFKES,

iR
PR EREETE. WERRE TS TR ERLE. REEESY R, o
Ky

Al fwiEeEh o A R W L AT R REILER) :f

BiLER EE A G AR R AR S A2

R R e e R R TR RO RGTR L Tk e i

EWRAE T, BIETLEE IS NmEE. —§

RERBE AL REILEEEeE, AR ST SRR,

CO,+H.0+gE#— (CH,O] +0, (6-37)

B eR, SR e A SRR KRR, A HREL.
KAMBAFARN OIS ERBA, EITARArETEREHI e RER. X
aTER Ik & AR

CO, + H,0)

v
4H,8 +0,— 28, + 2H,0 + 4]H +REE (FRtLAEAD

HZIﬁHﬁ]+? GeatEm) (6-8)

(6-39)

!

COE +‘EH_"‘|:CH20:I + HEO (ﬂi”%’%ﬁ'i’f’ﬁﬂi) (6-40)

S E B FHRAE . LR EMRAGTE. EIIRN AT R T
Hi,
HEG AT B B I (b SR TR AR AL oot , IR RCHL, W FaiaEsr, R
BB B ELER
5Na;S;0;+H,0+40, —=5Na, S0, +H,S0, +4S+ e & (6-41)
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Na.S,0, 40, —=>Na,S0,+H.S0, 428+ g & (6-42)
St G A B A O e B LB ER AR O B
S, +30.+2H,0 —=2H.80,+FeH (6-43)
Na,S.();+20.+H,0 —Na,SQ0, +H.80, +fE & (6-44)
MR A AR AN TREM R EME R 8N E S v A R R Rg, o
A (6-32) BRTRFIR,
5Na,S,0; 4+ 8KNQO; + 2NaHCO, ~-+6Na, SO, +4K,S0, 4+ 4N, 4+ 2C0, + H.O)  (6-45)
g WA (L BB AR e A L BT HiR , AR AL BT & T LA RE ST TR ER . 520 By B AR
MENMMEmESEETLAEW, BEM pH B4 2~4,
R /ERMEEES THBRLEAEENFEE. FUNEFEFRINE. EREZEASNE
EHTENELT., EfERRIES R iLE.
CH.COOH+ Na.SO, —=Na,CQ, +H.,S +C(,+H,0 {6-46)
FRE RS, MELTEEERMHEE, S
MEFE RGBS . TERE L TEMTZR RN (F
6-7), —HYIE . BEAKPHBELFERIRREZN., EiksEd
RIRRILE . AL, AT R e g with & .

B 2K

b ocwmREY N
H_ES + EDE_.'
H,30,

%X =
5 T ohs HLEE SR 1 0 3 2 Y R AR SR B e b T
_ H —. BRI
I BRI BB, R VLR T £ P By o R

g, (F RN

AL PP A PR — S B F R o R

40 W T R AR 40 D fb R TR PR e AR
Ca,(PO,), +2CO,+ 2H,0 —2CaHPO, +Ca(HCO,),

14 6-7 H,S IR+ HATE

(6-47)
Cﬂa(PO4)2+2HN(}3 e *ECaHPUJ +C3(N()3)3 (6—48)
Ca,:, (PO_{)E +H28()_| '_""'ECHHP(}J +CESOJ (E_‘ig}

Wi R RE R IS B R, ARE UL WP S B E UL, et AE.
ML RS HBHBRRIESE. MEWANTREEREEEY G, UPO i+, HHTEY
49%~5%, SEHESH—FULE, EdSoUNIBETETHED.

AULB LT ERMG T R HREMEY,. NRBCERNE. MRFRTE. B
ARFAHESE, - Eeerg. WniESssiei.

TR FAY AT, BERRER VT A $R AT R . K H S S e R R MR e, 5
HEEIER (KRR MBEGER (REiL) 24,

H,PQ}, —H. PO, —H,P(), —PH, (6-50)

IF¥, BEESBEEMNTIZRA. BAPBRNATERET. WiRKkEFns AR
A BEHHEA . WOHTRTIE ., e ERFHY TS S KR EH, BRAFEEEIRILITE.
W A, EAR. BAREEEREEDK, LIEARRLHEK.,

=. HavEt

BAEMERFL X, FEIb. EREUBRE VLY IE a0 B TR 2 LA A 1R
A, —Hs, EREETRTKTHRERL . MEREAFS PN ER SRR,
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1. W ELEURE EEY9FST. KNSRy Etisng, 25
FALBATR AT R HE HITIE M. SIEXFERMAMED. ARIBEHE. TiIAEL
K& mEB T L EEER.

EEHREATEKD, mEgIET R, WEAKRSHME. XEMRITE R
—MW. BYXEBEMEEEKPIERESEHRE DT, HEREERS S SIS
B EARSBE, UBEEEE. XMILEDREEmKRE.

2. Rt IEF GIER Sty THEDEEGEIPFT LW BRS
TYMEEHEIRMER: A4 TR THMAESTEFTINDAIRS, BETHED
ORGSR, EErtEER TS EITER, XHALSNEEER LN
HATFEEERE.

3. AU NERSBR St BEal IR sy & 8 YRR T a4 §l
HEEWEIRE, HEENEBE SR AIESRYS. XFMEISESSE I WHM EY 5 @il
i, BEmEErEe ity SHA.

WHTEM. EEHARRY, FFTEMBEARER TG, Fraeam#ir, mA @SS fh
R ERN.

FEYT RAREMLEF O ED

AARTREMNEVFELSBEISNGES . AEREN, MAREDELL T
BOKFHENHRTFHN ., XHAMNAREDEEE K FEugEpL®k, Smd
0 41T b R SR KT Y R R A BLIS R R

HTMAEWERNANEEES, ANARFEES, HFUBREELHEIEFEEHMY
MEVMTELERE AR, FKOEHEE A FEEYEEMEE S EEs,

LY ATTER PP S E KRR R RKEIPER, 7o A5 i R T
ALY R, WMEBFRN AL EEREPHEBESE R E.

BRGHLZRTHHEDEARSERMEDESE. N R0 BERE AEE, £
AP TR P EBHELERSE. SXEPAR—T RN, TUER—1 &Y
7. EEXHAEYNEFEPEERABRKNERKT. BTRIHASERE,. &if
FERVBEEFPFHERK IR LM EERE Y BERTEL ., B 6-8 12 1985 i Wheatley
RUEYIERMEESRENEY S FENML,. IBATESEFRZLFET M
Z=hl. FEFY GEULE EEaER .

—. BT RAEHLE R BN TR SN RED

1. RAKWEFRAWLE FEAYLHE EKRFEPLs RESENERT, &
HEMED? (EEEFEHA® OERERTY. EEEIES, FAPYERLETILY
R T Ao A R e A P S A0 LR A 4 B R s T R R B A L SR I B A A A o
FR A5 BT 0ol ) R SRR A B IR SRR IR, S AR, WEETE S RiEs— &

Q@ fWiAFEEMED.
® BIEFEH.

107



F ot FTER oL

oy
BT AR L BAMBRE

{a ) LR (& )75 TSI

[ 6-8 EWEMLAMEELEEVNEYE FIENLTE
. BE. sRFLR, E-HodREEVE L RIS, FiHmEEE.
HHTREMNER, MES —FBaAVYHLNEDEFERHESFDR, ERHNmE

P, FRAFENERER. "AFZNMNE. HEMEDERERS, EEITEA1D
AR EDLFERIY., B 6-9 7T LR B b e T R,

o B 40 R (R )

_____________ -
Y+ W+ WED :
{ COHNSP) i
C0, H, O, NH; ]
SOE PO} | %
| |
| B |
En | &
| i

F 6-9 HULYRIAT B #

MM, EHEME KSR, BREAEAY B0 F I g8l R G,
BH-E HE AR R TEL, A EE. SIHERENELRYE &Y
el MIE R, Y6 (B ZEN,. ARBRRKBEH. NEFBREREEs, LY
EEPRELARFHELARE. EXEVLHILERERN, NEFRRSR SHENERY
FEIX, BEHEHE FHRIEEMAEL.

THHFBERERENY LWCHO ExR) EibMmamaEiv.,

(1) Bl EL

%z Q, — 2CO, + %yHgU + gt & {6-51)

(2) MHEMHT) S CBEEVENEL. L NH, fERE)
108
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n(CHO0) + NH; + [nx + 2 — 22 — 510,

— ﬁﬂ%ﬁfjﬁ}f%ﬁ}“ + (nr — 5XCO, + %(n_y — OHH,0 + g} (6-52)

(3) ARBHAEL
C.H.NO,+50, —5C0,+ ?2H,O+NH,+ g & (6-53)

MmIER (6-51) FMEVIHTE R, BRer. WE. #al bk o 3w 8 S Kt
e R TR R, X (6-52) ) NH, vfLARARH Fr A B & & A s o8
PR ERANEL, WREFSREYRERA. WRTEFREEDRSE K.

KPR EEMENHELN SR LA LA ERMERSRE., EHEm
HARE, —BERT, 2 aERRHAHER OB MIRSRETRGEAMRY
BB T NIEER LN ARE. TR TAEARER:

AS = al.. — &8, (6-54)
A AS— FERHMERDE (kg/d);
L— R 8 g%, BRI ZE8) BOD, (kg/d);
S—HRPHEERNREY R kg);
a— SWMAY (EHRAERIE ke /EBrH BOD; (kg) s
p— B FEBERFEREL (/D).
a #15BETETREREMT
B (6-54) FMBERES,, B

— — b (6-55)

S BRI S0 RMARIEE , THE, KM o, W EORIER b,

SEIERETS IR . T LI A EER AT L2 6
kY, BEBAEENISRETRESY S, AAR
chrs A, R e T N A 1A 4 A AL R 8
AHETFHHRNHRETRELERIN &,

E 6-10 RRYE T SEEFEKIEEISIRELE
RIK ., b EATER,

At T4 T 5 KRR S 2 B Tk B K
a —fBr[ER 0.5~0.7, 5 B[BL 0. 05~0. 1; {5k o o , |
B, o ERA, 6 ERK: BERERE, « @R 7T s o
o, BN, -1 RILFHTIALEKS 2. & {H.

W CRARERFTRIE AR RO ol BREKDI XA
W LA ALY (U BOD: it B souAER

=
]

AS/ S [kg( ¥R )/ gl R} - d]

@ 7 EHWRETF.SEANEDRRYIARTERYBREN,. R THERAER . M .CHNO, KW,
CgH  NOg: 32, C;HNO, ; I 4 2hiln . C,H  (NO;,
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HH .

LI EX e, 1A *® 6-1
IF 3 yi 4 i@ b 53 7K a f
AR 0. 38 0. 10 4% 3 0 7 B BE K 0. 76 0. 063
7 G 86 3k o 7K 0. 35 13 | 25 B K 0. 77 —
EBHAK 0. 70 — B i K 0.93 -

[FIE] HRTBESE/KHEHFRELE, ERSHAFEREHRN 340m®, #HKHK
& ¥ 150m?/h, #7K BOD; & 200mg/L, 37K BOD. # 20mg/1., B R iSIRIKE Ndg/l.
(EHEERGE 75%). HEHERGESR.

[#R] &K (6-54)

&S — ﬂf-f, - bSal
L. — (200 — 20) % 150 X -2o. = g4gkg/d
’ 1000

S. =4 X 75% X 340 = 1020kg
Bl @ = 0.6,6 = 0. 075,
SAS = 0.6 X 648 — 0. 075 X 1020 = 312, 3kg/d
LEpISRERN:
AS' — %% _ 3?152%8
MARZFEMSAKE (P) H99.2%. MHEHRFRERSR.

100 — O ) f
106 — P = Tooo X &3

= 416kg/d

&Sﬂz 1 ><

100 1 o
=160 — 99.2 < Toop < 416 = 52m’/d

FYLEYRLETREASRUNESEMEYEREDINE SR ELEPHFALTR
B/, ATRATHXAXER.

(g, =d'L, + &85, {6-56)
AP O,—HEPREREE (kg/d):
L— &y BOD: (ke/d);
Si—WEMER (kg);
a FZER A BOD; IrEIEE (kg/kg)s
¥ —ME M ESREEEE (/).
iEHITIRkE, Embi,. TUHEEZHRSREMEY,. BBREFLAHISRE
o fEH# S, feA bR, EXRBHENEZARBSEREN. MR ERM.
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a FE HHE DB IRERHMENT
#BE, (6-56) PMERMY S.. &
0, &L
T TS5 + & (6-57)
u%%ﬁ%ﬁ'%ﬁﬂﬂﬁﬁﬁ*ﬂ%"ﬁﬁ,ﬁﬂﬁﬁw.mmtmﬁﬁWHuﬁ
FHEEGAKEERSZ A T EAK, o HIE0. 4~0.55, 6 £ 0.2~0.1 26, LigH
EMEEIREAT EIEEKERER, o 5 0.42. 5 50.188. £ 6-2 FJLE T L EKE o« .
H1E .

LETEAKMa . b'A F 6-2
i3 7K a’ b ix 7k a’ &
AL T EK 0. 75 0. 160 B i 7K 0. 44 —
sEEK 0. 56 — i 25 7R 0. 35 0. 354
& gt £F 5 B 7K 0. 533 0. 142 [ i B 352 ¥ P K 0. 40 0. 183
K 0. 3~10. & 0. 063 ] 3% 35 4E B 7K 0. 38 0. 082
1 it 15 7K 0. 30 0. 120

EFTHEEISIEEBI AN, MEREFE, SVYEDEAENE ]I
Z:B% 1kgBOD: T & kg, H B —@RH#ITHT.

FTRBEEMERN L 3kg/m®, FEPFETE 21 % HE),, N BEHIEHNESRE.

Ba/b¥rE s, IWERENAEHDEESHAVABEMHELSE. FUBwED LR
BB T LRSS EE IR K.

WAL A, FARKF—HLEHNHMBEIET, —HFHHRNES R I NEY
KA E. YEKPFIDEESE (EiEEeEEaEn . aiialx, MEwe
BHmEst; LEATEFISARN, —HoMEYRESETURTIET. =118 F E%ag
PR AN 'R, MEYDH EEFRL . e R TRV ERYER,
AR RUEBRRFHREFEET AR, TR, MR ERASEER, ALlE
FAPHET —BE (BI5—HEREE VM E T A S 4 DL R B Ay HE
V%) B YEERERENERY —EIE TX. AN, FREynEssshER
FUARBEFEAHREMFIY, BAXEI GV IEEEAAREEEENIRE, WA
BEWENTEENS -t Tig, 5008 aRy R NG S E
KaE, BLMEE, FMIETROERE (RPEF KRG ERENHEENTERBL,
e Lt g,

- AFREAEEK, EXEHARS, CENHONELEE, mRAMREE, —&
alfR % 2005 REMTFER 80%~90U AR, ARERERIE 5YLLE.

B W PR RGeS IR, Edhieit. PR, SAKEBRN LB S LR %
KIFA T .

ML, EEKAFEEHSBUPHR A LR,

2. S EAEYD ab 8 4 TR Wk 4
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(1 {EEIZREFHMED
1) EHFEAEESFEERNEY

HEEFRPHMEDIEFRERE. TS, ST, HIHEw., RRaAE. U
APIICIRE . RME ., MEF; I, FHEMR, HGm, FHa, EEEFREEY; L

k¥ HFRENY.

2% 0

Fa'ale 4]
f S E A
_,r":" _EEzh

\

£

/ NN |

; SRR L
; B 41 [ 3 o

M5

NN
-~ mEmAnEE |
- mEsHOER Y
L BRwH LR *
R

HREK

- —— -G

H 6-11 EWmRBELRAREEFIE

|

SHFEWLIETE—#, EEiviE
EFZEERGERM. FEREALENY
fERMARE MR CRERAKREY, E
W — PR ATEEFRKFHEBAEDS
A% BT Al A LREMIZIRER.E
Bt A E TREKEEMET. 12
TP He e fu 2% b (Nematodes) R EIRY
Fhes AR A ARy e B Y . T5YETS
RRNBFBPEEEYAEEMAE. Hig
Prfizk st (Nemarodes), B EFEEIMAIK
R IE (Cyclaps). (Aelasoma), # FHHI
M H (dipterans) BB ERa] B, 7R
R R REE, HRMER. FHE
HISREIRN TR RIEART
& 6-11 .

R PHRFERMEEN TP E

MEAHES, EN2MPAENERSENLZRFREECNREE . BANEYR

HoE VAR LS, RPESHNHE TEfE SRR ISR, BIra A

MHEREPHEEDRELILAEPEEEG R GREET TRk, S5R0E 6-3 PR,
BTSRRI R AN ¥ 6-3

& %

T N¥T# M (Acinetobacter)
WA E R (Alcaligenes)
FHRAER (Bacillus)
SRR (Brevibacterium?}
WA RER (Cawlobacter)
FHERN R (Comomonas)
RETRME R (Cyrophaga)
Debaromytes

EHER (Flavebacterium)
L Rk (FHyphomicrobizm}
HERRFER (Preadomonas)
HAMA (Sphaerotiius)
FHIAT

EEEEEDER FAEFEIERITE Sk
gl 41
4
0

-
.

;M.—-.ﬁ-mmn-ﬂmm

332
128

[ - e T = S e B N s T -]

DEmamE:
TRFERF 3 MR
SAEETE Difco IEFREP LK, s AGEHE.
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AR ENFRALTE QRS BAEA06E 5000 4-/ml. qERGRTER
W

5~12%., % 6-4 4 TGS RBE KA P EH LA EEN,
FAEESRENSALEER PREANREY %* 6-4
i -
MRE H# £ 2 HEH
{ Phytomustigophored) {Rhizopodeu) (Caitiatea )
% R WESE h ( Enplvpha alo- HHIAEF B (Aspidisca costata )
colaty ) SRR (Asprdisca Ivncens)

HAEF . CAspidinen robusta )

{21 (Chitodonetla «uculrdis)

R Em (Episvyins plicatile)

BB BFIMAL { Eupiotes wedicufutus)
Browwn i8R (Litonotus fuscnda}

(19632 M At (Vortwel la campunuial

iHEr R (Vorticella convulfaria)

DIVE I (Vorticelfu microstomy )

{tLE = 8 B (Varticellu nobudifora var

siidis)
Ao oor gt U ( Verticellia striata var.
v )
B AW D (Per- MDA R (small amoebae) BEIARE B (Aspidisca costatu)
anema  Trichopho- HiFHEFTH (Arcelia vul- WA I HE B (Curchestum polyvpinum)
rum) Zeriy) PR % 7 1588 MR (Euplotes mivebiusi)
B B Euglypha sp.) BB AL (Operculuria coarctuta)
Curds &- (Euglvpha sp. ) BIEEM (Trachelophylinm pusillum)
Cockbarn HEF B (Vorticella alba)
18707 WEkd (Vorncetlu convalluria)
EEE AR (Vorticellu fromenteir)
O (Verricella microstoma’
WHEH (FEFH) (Amoeba AT ER (Aspidisca costata)
sp. ) AW BT (Chilodonelia uncinata)
. ) wE AR (K E R H@ER (REW (Drepanumonas sp. )
bzf:l::id (Cochilopodinm sp. ) REDRIR (ETRY (Epistviis sp. )

BN (EER) (Hesvophrvs sp. )
e (Vorticella comvallaria}
O (Vorticelia microstoma

SEERGEEGERUANRENYHIFEEZR EREAD AT LEZH EEY
i P RE ER D EEEETRAZES R, BReRPRRESYH LY FRb e
FAE e, AEREE., #EXRYNMALE, KKaHFsnBlaER, RITHAEE.
ERAER, RTHUFEANMNELS TRGERGEERETERE, — X9 —E8H
w28 E O P E A9 B S 1 R T BRS i, T 0T BE (wash out) FEAT KA B
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ERMB NGRS, JiEEEREFIRBRE, REL SR ERN —-EHERE, H
AR BorE . FETHBRSHMECEITISE RS, b T ESWERELHY
MR B BRI (Rhizopods), RELVEEEH; HEzp ., BRKKEFHBSHESH S, F8
TiFEH, RELVEREYNFEENMHEE N, FEHNAMEMN. FRYMNHE NR
(Chilodonclla spp. ), GIERE (Colpidium spp. ), RETEHE (Aspidisca spp. ), HIFELE
Mm4as Mg (Carchesiton spp. ) VIR HIE (Vorticelia spp. ), MG FIRGKITEKER
2 kA AK, MEFRIPEWERFEEWRTIE R, HERARFERAAMERE
(Carchosium spp. ). WHB Vorticolla spp. ). R EHR (Aspidisca spp. ). B HE
(Loxophyilwm spp. ) f#FF (§82) OWE (Chaenea spp. ) %, X5 IR E L K KB
MEYHENEFXRASATRAEESIYEHEREHRFRELE B9 HAKKK, Curds #
Cockburn RIE KB LMEE . Rl TIEESIMAHPRSHAGKRMHEICE R, HBITRIEHK
BOD, #lEKFILS, HHEKKESTH 4. £ (O~10mg/l.), B (11~20mg/L), ¥
(21~30mg/L), i (C>30mg/L). FTFEEGEFRISK REPHBENER (LE
SRFET SR TR, REE 1 T ERPE ISR IDRLE . IZEX— B 7B 104,
BHREMHHES M ERPHEN ST “BHE". F6-5 HiFEimREE h R
NI £ T HAGKEEE 4 1 BOD; BiRF {0 EHMXE. EFYHUFIER —SRKH
HE TR DR, IR EERE R E.

SR EEY A REDHINEER KA XER F6-5
AR D REhAR (EFSMD
B%¥ @ B BOD: (mg/LJ

0~10 11~20 21~ 30 =30

Nl (Vorticella conyallaria) 63 (3) 73 (4} 3T (2 22 (1)
B E (Vorticella fromentels) 28 () 33 (1) 12 (1) 0 (0)
VELR AR B (Carchesium polvpinum} 18 (3) 47 {3 12 {2 a {0
EFEIAFFR (Aspidisca costuiu) 73 (3) 80 (3} 30 (27 36 £2)
EHIRIME (Euplotes patelia) 38 (4) 25 (3) 74 (3) 0 {0}
BEHELHREEDN 0 (0 0 (0) 37 (D) 43 (6)

% 6-6 P H Curds f1 Cockburn FFRHIER . EHPHARMBEREETLE Hl. L4
K BOD; 5 11~208%, &FEES2Z2fHh 46, H985FH, HAKE G,

EEFRESKLENHEAARSFEEDPMHERRGIUIRR & 6-6
i
# 7K BOD; (mg/L)
TR ST
0~ 10 i1—~20 21~30 =30
B Ed (Trachelophviion pousilium) 3 3 3 1
eaik: el LI Llh'emiaphrys Tussderis) 3 4 3 0
{w g #E B (Chilodonelle cnacullnins 4 4 1 1
FELEEBE A (Paramecium trichivm) 4 3 2 1
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® K BOD- (mg L)
i B S+ R % =
=10 1T —~20 ‘ 21~ 30 =30
LBl (Uorricetlu comutiins) i f] i 0 0
R (Vorticella convalluaria) 3 1 Z i
MG (Vernceltu fromentedit \ 1 1 i
A1 ER S (Verticella mitcrostoma ) 2 1 z 2
B EH (Opercufurid couarctatu i ? 3 3
PO RSB (Curchesivm polvpinem) 3 5 2 0
BT A (Zovthummum mucedo 17} {1 {1 tl
T AT R CAspidisca costutu) 3 3 2 2
Fdi b (Euplotes uffinis) g 4 0 &
AR RE bR (Euploes patetla) 1 ( 3 3 f
b o 63 15 28 11

MUBRERGEMECEINRENTH RSB U EZ AL L KIIKE.
Curbs fl Cockburn X H FH 74 34 TS KAE ENEZL RN RER. W
HEAMPEAW L AKKTER, FSURERY . SETR &S E 8 FIB KK R 2
K. B2, AdRBAIHNHWESHTEH AR MUERSSI, £ETHE K
HE, #im, ERERFANEEFRPAEIAMAAREEL KAEREDI L% LT E
ALERRREKAHEREDERR. (WERNAREEKEMFHTREEY . ULEFE
BRIEFE, FIaeE. HEEMAIRBER: FA2EN4EEMBIRAREREE., M
BARLFEER&EMNLFKE: HREXFAENGRE R HERMGITHKE BOD .

2) EREFRIEETT R i AR (] A

HYEB AT RE WAs B RAE IR R PR B8 . 5 65 iR TLkEN
B EERSIREg. A28, BB, EEFANEREE. LRENER LR, KX
LEARBEH. MAETEES, WENHGEEGRARBENE., HRERSHTEEENESN
FE#HFEMY. EEFREBENARTHEMBR. HEEAFEN S EMAER 0.5~
5. 0pm., HFIHZHEDL 1000pm (Qmm) HEE., REERRTRRATEAKERENRS
i R BT IE R A A

EREMEA NP WENSESEH (Sezqin et al. 1978). MEHMRE/IER (H
B<Topm), BRI, REEHMENMBZEE, HREERKESH “BELKEA"  Sloc-
formingy AR, EREHWERZFTHEITVIR/NER, RPXHEFEREIRE. BN
KERREWUTHAABETERAIENER, TaHEETEREKHES. FRELKY
BOD, HEH. HEMERWE LA, MR ED RN, PR ESAER, S
RELRWEMEE, BPEKAWRENES, IMERLFEGRAITBTTIEE,

A) FEER

/ T E N TSR RK AT o R XS R . 1 B B R T R UL R e RE A IR

AERE-FMENESENR TR, FRAAZEATEEARENMHR. REELH
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B E R EART AR E R AETT R, el M TR S5,
TR AR ESRGET AR, ENAEREL G RBES. FHEEKESERL. -
BMAAARERED THERAREMR. pH HEE A& NF (Pipes, 1979, {GTH# AFLAT
0. dkgikg « d. TN R ENER R, FigiR ARG SR, W Sine R e el b 71 A5
K. AT EAKM IR SR A, 5 gk B E snd . anFH g R B #D (Colpo-
dasp.) FIFIBERB (REM) (Paramecium sp. ), ER ZH, B ISR IMIEIEEE,
AR TR = 235 vl e o S

B) fi/E{E (Pin-point floc)

med R, WEMBRNERER a2 TEE. &R BEasRRNEEL K
R ER . B L AREGSEERELS. HARER KPR ES S ik,
R BEAEED TR (>5~64) MIREMAE (0. 2kg/kg » &> MERT (Pipes.
19795, WX Tl @ £ % S i< R 5.

Cy EiE

HWER F A SRR " SRR E., TR ER M PEIREMGaRE, it
Vg a2 B — IR LAY, IREAEER, BRER(hP I, X RSSHAYEE
Bl THEEFRRER (Nocardia) WEREEDEBRE R, BEE2FEH IR LEANHTHE
MR E], XKL -MELREMNRNE -ERFENEMNREYR F., |85
E L FX TR RELERY., ERE TEFRERMIVIEEBS T N, TEERLENR
T BMEIFMZRMEYERSEFHNHRFELES ., BRESERISRIAMERME.
HEEREEEBBT IR0 (LA 6-12), FEER VB REHEEHE, £ —fk
mEE, RESITEAERK.

AFGKTBEFIEFRABRBNBEEREYS &S 1012 /mL, WEEBSRDTIA

1% 6 12 ZZAKEW KILHE (AEH)Y (Nocurdia sp. )
il6



106 4~/ ml. (Wheeler and Rule 1980}, HEREGTEITE ErE 85 BisiBEFiBkL, &
RIVE B o2z A L™ 4Rk (Jenkins et al. 18810,

REFFRERERYEEM A EEE. §FTEERMERFERE (Z180): T
SRR (>od) . IS RERE b HAERE T RE B LI Ak b
By, ERIIE A SRR T EEEE R RE R (wash-out) B AE RS RERIRE
AR L. KRS W BEoR iR A

D) 2R 5 il K

IR -EgBETTEER KER BRI R . . RERMY
B IF SRS R A R . B AGK BRMARIRET, BN IRWACTI™E. (IRETTIEH
L. ORISR St EROE R B A R, AT R TEER A kB L
fFe BLECKE SR e . R AKP SSE BOD frE. EREMEGIBERKES
BEAaEMETE, HEWERSWE T RIERAB S, Fibd MLSS TR, #mm:E i
ACK BTIE A F| LR 1 {3 BB SUHGE T R

WOSiREMAEES., WHEEH TEERBHERRYESEE. UEFZINEhEERR
Ho TEAR R E R AR MR RE AT BE A K SS Mk A I 220K 5 AR AL T RS T
REREEEED, AMEEEREEMAFRIFEENEN. NEFISLERE R
BEEK, TS EERESGESMNENTASHEERIE, SHER, BRTETRE
R REEE, THNMERSELZREHEMEE: B-RERARERBENERTH
., AR E SR EREE ERREN,. BERZ2REMEEFN: R TRKERFEAK
(S8 W, DEEEZREER, PRASHEIRESR. BRI, W IEGR
i e W < B P [ o /| K & = AR B 021N B | Schaerotilus natans, 0061 A, 0803
B Thiothriz sp. , 0041 B Haliscomencbacter hydrossis 2 NG E 1701 &, 0041
A, 0675 B, Nostocoida limicola ¥l Microthriz parvicelia TR (Anon 1879},

EUH JC 29 AT 25 Phes bl & o] 5 A rE AT IR IRk . MR R B TE ISR TS IR T M R RE S AT
R, BEXEE, wiE, FENEECENAER, JHERRT R 10 FeRere g,
3% 6-7,

miE. XEH. FENRENSHTRALE]

w0 10 T KIS E W kB +R 67

HET¥ ki y ki fir = . e

1 Y IN 009z 4y Nogurdia M. parmicelia

& M. purncetiu ngd1 %Y 170] % 021N B

5 0041 0875 A 021N % H. hydrossis

4 Y. nafuns Novardia 0041 R 009z o

H Noardiu M. purtreeftu Thiothrii 1701 4

A FI. hvdrowsis 1851 &Y 3. natuns 0041 Y

7 N timicola 0914 % M. parviceliu S. neitans

8 1701 0803 B 0092 % 0381 &

G 096] N limicolu H . hverossis nEe3 ¥l

10 D803 MY 021N # 0RTH R 0961 &Y
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RN EERE R DO EER, SERAFGEMR. B KSR ERY K. E
£ AR pH {1 (<06.5). Strom F Uenkins 345 7 iSERKER SH8CEMMIME £,
X R AW S RAEE. WE 68,

LA S IR B R B A K B h E H NE LW 7= 6-8
T
0k & l TR REER

it D | 1701 B, 5. natans. I hvdiosses
WE M AL parvicetla. Mo bvdroses . Novardic spo o 021N, DUl 0BT, D042 0381, 0951 T
* n8G3 4
it v Hik A b Thiothrir sfee - Beggradows D21N i
= AVR Thimthrir spo o S.napans, W2YNTL HOTEEF M. hovdvosss. H 0021, 06735 F)

I
(& pH FLHT

B MM BUEM FE,. Beit&k T 3EMBEEMERFE. L #BEAR
H RS AR R . RAERZET RN TR, ZEHBSE. AEMEE
. FEWAHEOT.

a. BHRUGIRAAE K A ARRHYOE R AR 0.2~0. 45kg/ (kg - ) B
iSRS HCRT B RE AR B . BE LR AR TR AT SRR R R E A

b, TEHIEZEH —AEBRSHEIEREE (L BOD, EF5), BHBIAY LA A BOD : N ¢
P=100:5:1, 3 BOD: P W&AT, R EDNEE 2T EELERN. BEFLEAS
AT, 23 RERIVEEE. XHHEE T 2NRE DT ERE N AH N ERE.

c. Bl DOWRE  HR IR G ED RN, — B RES DO R4 2. Omg/L LA
b E XL FREER S DO ERERSRAE F/MBEE (Palmetal. ). JFLRIM F/
MIgIeEr, MR DO RE. WL[E 6-13.

,
o

1

=

0.8
e
L
Wi g8k —
.-"‘f
- —
| -
(.4 -~
A ,.-"';
L
-
0.2 -
L] I I
4] 1 2

WAL DO (me/ L)
H 6-13 il vr i BT sk D0 I F M R A
d. IR . RESGTEE XA T AR E R 2R M ED T B
e. {ZMREER  wIFEhnA B, CRb B E S FREET M IrE TR REE, s
R LN T '
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E) FEZAE S RS

BT EAR NI 2R G a4 2 B B, X S RGEIE A (deflocculation)
HX. BT~ IR E R (zoogloeal matrix) B2 S EISEERK . JANTFRX #
B A B B (zoogloeal y SURRBERE . SXFRAI R FEERBEHPEET KRNI £ ¥
# (ECP, extra-cellular polymery, T HL 47 B4ff B, L HE R KR 6 ik
HREMXHE S EEBEMAR., EFEFREALG. BKEEREAER, MEFR, £
Rpp FENEFEZATSF.

(2) FYhEb Ry s

R GEHED NSRBI ERAL VS, EXMEIVERNREDTEXT £
P& TLiE B b ALV IR K . AR i i p) 18 AL k. BIEFIB IR R £ ikt .
mRER [ Ay S AT EYEd . E kg, BRI ER T H T UG E
SERZ V88, MmEmsa, EMRLFES, SRR EEREYFHERIER F
HHEMZL. TEHULEYNERESC L. HAGMMEDOER RS iEmE A%,

L EWEEPAREY R EEH

VSRR E . MHEHK, TFHBEZMN. NASKPESEREEDRESEWE T
REW. ERR3~1 Ay EiEH LR EFEW RS, REXAF 2 48, £+
KE-PTRENEYRHE,

— . ERAEYEM TN MA R SREZEKEME. MM, TEFE. 59TE. 1
EBHE., T EF. EPReHEENBTRHE . 2MFNERRMEE . KRS,
TEEPENTE, FTEEWEHEE. EFRFRIE, 8. 8. 8. 2HABSUR
ZMEBEESE, BEANELTEMER. F8
FERE, O B, 2 (8 B¥. H
EMVETNOEN M., S0, Eiidkf
BIE SR FAEREL . A, £F—L&
HEMEMATIHMR R, fh, Bdiahih
. BEREREENESESEER GEME Sr
Aafmigie) NEREMR, b h. EF
S ELE AR A BEE K ARSI E L&,
RO, ST iTkET @ TiTsk. FR
O DU AT 3o B 57 X

EARAPH BV I ERFERNRFRE
VIFrEE 2. EWHEM SNBSS, HEiE
Mn i B EWE A TR N R O FE
MW (grazing fauna) FERNEHIZE . (5
WEREMNZIL CWE 6-14), KT FiL B &
MEEHESEESE . Y ERERSTFEE
Al g K T

E 6-14 ZEM AiEs; AMAEHE, CHAT AR, EhEssiRE Ehh
A MR LR LA IR, EMIREFR. RSP E UFL GRS YR &
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4 44y g
s A Y
A&
i
| f i
i — BEHNY [~ ﬁﬂﬁmw‘
% I ov—
[ T T N}'Ia Hzﬁ
|

/ 1| No;

] Oy 505§~
PO~ 1% 1 5

HEEK

E 613 $HEdieHEEHA

WH 6-15,
F 6-9 P T ik cp LAYy A F B

o RRREAL, MRS £ 5 H
o 52T 3 b 2 i B R RS .

2) EibtE M ELFE

ETET R SR M T 807K & a4
b, TAEE e SRR
BRKEMWER £ L DE E T
MAEKEN Y., XA LD
M.

YR A A B L ETE S IR
LILMEFRKFE., KRpibd RER
AR R IR . KPR
M EIT-HI AL (LR E e A
W, SEEEN Y EERE AR
I AESFEAFEE., 4£F -
HEHEHERESNY LAY
(saprophytes) 77 . HEEIEEE I
Vit A Rfadh. Y FEER
HBERWN R MEERNEH, HXR

BREMERRBIRE Y % 6-9

A (Bacteria)

WAHAR (zooglocal forms) TEREETANER (zeaglocal ranngera)

FRACHEE (FEREFRY (Sphaerorilas sp. )

MTEWERB CRERY C(leplothriz sp. )

MEFAFRE (AT (Beggratou sp. )
H# (Fungh

S abbuaromyees splendens Hesseltine

TEHElE (REF) (Sepedonicem sp. )

IR F wsavivm wghaediectwnm ) {Rudmngcher & Rafenhorsi ) Saeiardo

I HE Ry (Learrichem candudum ) Link
W (Algae)
DEER (HREF (Chiorelia sp. )
R (REM)Y (Scenedesmius sp. )
EERFE (FREM) (Stgeocloniien sp. )
HAEhY (Protuzew): AHE] (Sarcomastigophora)
EQHE (REH) (Bodosp. )

e (RTHED (Amoeta sp. ) TEEBEFTEL (Amoeba rudiosa) Ehrenbery
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A E (AEM (Euglena vpo)
EiE b (Protosowl: 2T EIE(] (Cilwphiora}
(BT fodotrichns )
LU (Prachefophyliom pusifium y Perfv-Cluparede ¥ Lachonunn
hek o (Hevrophres fasidensy Kahf
Baf R L (Hemiophrvs plew osigmay Stroke
AR FLH B (Chifodenelia crcultufusy (M Muller)
Bl R L (Chilodonetiv uncinatey Ehrenber g
A e D (Codpode condfons) Mufler
B AL S (U rosern negricwns) (Muller) Floventen
(R8s H B (Glascoma semtallans) ERrenbery
B T Colprdivm col podu) Stern
LG g (Cofpidivm cumpylum (Strokes)
WU ERE R Paramecnon awreliad Ehrenberg
FE2ifl H (Puramecion candation) Ehrentwrg
#ETEH (Perutrichia)
O (Verfuelle merostoma) Ehrvenberg
b (Vorticellu convalluria) Linnaews
HEH B (Vorticella vernalix) Strokes
hFER (Opercularia mimma? Kahl
B m (Opercularia wicrodiscum ) Fawre-Fremt
BER (Operendaria coarctuie) Claparede & Lachian
i B A (Epistvlis rotuns) St
NEE T (Sperotrichia)
AW 0T (Steror rocscdiy Ehrenbong
BEMASF R (Aspidisca costata) (fhjurdind =dicadu
EFEE W (Tachusomu peliionediu} (Mulier Stein)
Wit £ (Quevtricha fudribunde) Strokes
W E A { Sucroria)
FFEMA D (Acinela conpidalal Slrokes
HHFHFWE Y (Aoneta foetida) Manpus
B BBEH (Podophrva maupasi ¥ Butschli
FERBRME LD (Poduphrwu carchesn ) Claparede €. Lachmiuenn Podophrya mofiny Butwhii

IR H M (Sphaerophrvd magha ) Moaifras

Z. BEARREEHLHERE S LT AL IERRY
1. ERKOFREEDLE RELVELHEEELERGT . BREMEY (GEHEN
8. EERREAE (BHERER) fERRBTE. INFEEERATEKEERRK
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EEVLE KWLM,

1 /?EHEHJEE
IE 6-16 fﬁﬁﬂﬂlﬁﬁﬁ fjﬁm%&;} ﬁyl%+mj§m‘\ o M
RESRUE. MEFTEL. 44 @%ﬁym_<
LA T RE oM, APUEAKSS POI=% + & COp CH, + %
A BRSBRFRIRA, FRIHIK
HABSAFAE (RIERBE R . CMERANR | Teawerd

AR E % BE o P L B By . 70 4R 4R

LIRE AR T REHE LN 3 D &E

1516 16  HELHEYIE H o5 ke

e 4 2EBEE, WE6-17 (RifREE,

HH ¥

I EEHEH®

|
FRRGER (M. "B OHBF) . BE

1 R

AN

£ B% Hov G

M| 7= 4 o ey
i
ZH,
¥ 6-17 REHL
BB, WEPERGEE
H. (1) [, 1I#101EE Y Bryant B
—ErERBw. I, I, IMN
Bi Bt & Zeikus py P03 8% 1
i
(IHENFIWMESFHS H
ks
(3) MRS R AT ES.

REMERr AR sy, BRes s0U4~75%, 8
feakeh 2000 ~30% . IRHFEMERES, —MAN 20000
~25080kcal/m?*. E—fiRIF-GH7#¥,

WAts . A FREEEIY. AEELRIEGIER.
RAEELEENYE,. SaesialEmy. RS KB iE
MR RED., HLERREHTRELCEZANRE
o Hosr e i F T R /D B

AEAHMEEREN. LEREM,. EHRRPHEE
£, MERREENE~EAXEE, ESERA.

EEEMBEN TIREMBREENRVTHSgE. LE
MR ET LR AETH pH EFESETENCER . ek
HREELEmAUYHATE. —RBRAFEBEAFSETER
V. BB EAEEETE 25~40C 2], iR HMEH
EHEBEME-O~60CZE., EEKRASBELEHAEY
o, MRERSEEMRE, WEMINRKHEH, B SiEM
FHAT FiREAALE S8R, WERM 30~-35CH ZER
B, B SRABENNEEE, RESRLEHF. ™=
HEGEME A K Ra 8 pH EH 2% 6.8~7.2 Z[E, 0 pH
EHRET 6 & T 8. MB A E RERBZIMITR. g
BRI M R AN R - R R o R, HOE E Y pH SRR T
fE4.5~8Z[E. FFUEHREECEEAYEHS, B FE
Ve Y S BRI R B ER — RN T, YT
REEHEMERMERZBNTE, B E TS0 FHL
B2, ¥R UEAHYR pHERES 5~7.5 (BIF4 6.8~
7.2) B, BEEFEEHED., FlBPERZEpHEHE S
HFE AL BHETEUMSMpH EHE REGCEWERED

ZEETRE, EEHEIL=S, AIREITEESHLRE. W pH 07 TR &SSP P

igfe o

S A T WL BT 6 B ] — A b R TR, HA BTSN, HEELE
B R H R 2 bR S, H MK A NS K, — MR ] BE Ry 4T 4
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MEENRENE. AFREE0EEK. BirmemfRSETUME: FhTHWEES
g, MRS R Fef, mFEEWERSERay s, HeERMERKEOR. IF
HifsBEPEES, MEEHENSELEBE, BIIER, HEKEXM, FFEEH
HR4ERA, dit, GAERK—EBHFEE, HRBISRNHAKEE., SLERKEAR
HLBEK, WMEFEERARAED LR, BEVISREE —ERER. iR TFELEe
BRHERGRME. REGBEBEREM LG A L YERERNATITFEIE AR S TR RERNY
i

S EMEESREAVYE, B FREMEDRERILIBETIY. fin, &
BHEF. TXWHSE-FERTTHERFELIBRTIE LY. LW T 2984
BRAEMLUEEME L. B, HaE MR A i R G4 5 202 30 2 T WL R B
EIN

ZEHREEDLEENMEY REUEPUEBPEERERERES, B0 AE X
%:

(1) A RE Y (non-mothanogrns) EREREDEEREETEEREE,
H#LiR %, ﬁ-ﬁﬁ%ﬁﬁﬁiﬁ@ﬁﬁﬁﬂﬁﬁﬁialfﬁma o4t EHEEFIEE N . A
BEREREENFEERE#H . EREREVLE -FHENTEAE, FEHETREH
REARBRESER, HEimFRIER8.

CRUN: O Nl i o5 ti 1 T ' s e <3

A) REBAH ﬁﬁi—ﬁ (Clostridim) . I T BB WS HATER (Ramibaclerium); 3
HHEE (Loclobacillus) 2.

B)FEAFZRAE XEARBAH.OFSHSEF BE . A XMEHHHEILHE.

ERIEEERBE (Syntrophomonas wolfed), KM EEHH F;

O FBFEZREERE COEE. FHRIRIED. SRER. MBJBFEF.

e, ERERBEYRESE LIRS, AREAE, KYH laﬁf meEEH, 7
ERMMTESE, HEFRFHISAFERE,

(2) PP HE (methanogen? FHRAEAZMILE, KL, 7E., BEENA
BEE. TEE (EREKAFEEFM PFEHEHABERE T PREEF, 3E5FH 91 #.
AT RFERXEHT L/~ FEMAE A HM, S5 40 /. REAEYELHESFE LF)r=H
el KRR IR 6-10.

o Fadech €4 QiR S F* 6-10
£ Fr ﬁﬂﬁﬁ BH pH E
(C)
=R R
PEe =R @ (M. formicicum) a7 ) 7.0
KR E (M. bryantu} 38 7.0
REFHLETE (M wolfe) 55~ 65 7.0~7.5
WA E R BRI E (M. thermountotrophicum) 66~ 65 7.2~7.H
P B 5 A HF R ' _
RGN M ruminantivm) 38 7.2
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5%

E i RILE & pH {1
S
TR =P E HE (M smithio | 38 £. G~ 7.1
= THLE R |
FRETHEIRE (M canmieln) : 36— 1) 7 e G 6
LS A BUGEERTT (AL s odrae) é 32~ 10 6 77 3
e H A i
im R (AL mobided 1) 6.1 5. 4
= BT ) R
FHbFE - B F (M curae) 2(imn 25 6. B 3
BHAHEREE (M omdresmgr) 20— 75 . 2~ R §
PR R R
FIREHEERET (M. hungaten ) 30~ 37 A 7. 3 13
b s B R
EVEC i s BB (AL Purber ) 13 0 3G
SR HEG CBRERE (M. e} 40 B O~7. & 47
PR
BHETHRZE (M. soehngenii} i 7 7.4~7. 8 31. 6

3. REGEM &M VA (CHEERY) Mt RALHEEFEZWMARSR. RAER
FEMEWFTHWEDWHESK LEERY, EHTETRHFHARE. a#XMEDE
i F2AAR. RUSEFTEZT2REXN. RySMETEETTRNESHNES
A

LA 13 R EER S LT I VOB TR E E X i (35 COMBIR (G5 C)
Rt Hibhn] AR EER; LAWY, B ENFREE, BIAMIWHEE. T
H—F BB BIR R Lt (AR ER . F—PrB R B 2prER™H
G L,

FERHEREAR AL, MAGIFERRNERFELE, REEWEH, R
AL R AR AR EGRE (UASR) R4S, EXEFH UL VETIHEDHEER
AR BHRY = UASB fi gk, IB1TR&FH UASB K W Wi5iER “FRigiR”. EER%
£9 1 ~4mm, XFERLG RE R HF " P h S M B AR . ER—MEARESM. A
FEMEMNHEAR. IRPRZEFELERXELR, ABTHERTHIREANE. 2
A/ EBEARERERXAE. SRAHERLGEFR A AR .. 250 TEMSR
WERNFERABAANAE RN HAE: AENETERCHREFUTFIRMEE R
A LA .

=, £ 9B AREBPRNREY

I KEMFEERE MR, TERARFERE. ERaR A Tais i EK: =
RGFT KDL A YL GHREMBRE) B 2Rk, 2EHRE. @
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REFEBEHEERL., Kikdrs: AZE@AT 0. 0lmg/L BT {HE KEHHEEERL. BE.
K B e AR A E S S8 0. 0lmeg/L . A A KR AR (E 2T 0 5mg/
L. B, ZEEEHFCHWENRE. AWFREEHILMFERERE (N P~15: 1), K
Ry R EEL NHy NGO, NOT I VISR BRI, X E A9+ X B3 S (5 BGR T
HAKER K, BRRTFEDHELEA.

2. BEEFILPREYNIESN KEPEEERMEZEXENEREBGEN —E®EH
¥ CO. ME/KEHEERS, pH >8, BiHiES & H K EEIC, HEM yRHERE
B, ERFEVEREHEEEENRS. EREREBYRA. THTETCZHEINELK. &8
BREERAETRAFTHEE. ERBLHEERN, EEFTNKEBEETIUEEEE
Flt . YR REFIEMNET, 82 e hEHERE. i#
BEEREIT., SHEXENE. BHARTEELR. EKEEERLIEF, FE W
FHRERENEZRBAETES LY. HP e E20HEE. -l E. RERERE. ©
BAFERRTEHER.

AHGIEKFEBEEFRL, SEHSEMESHERYEE.

3. B B beBe AR EY

() APHEEARSE5HMED FEEITPHEKTOEERESKPHEVNRSMEDEREN
JTYLEY NH;, TEFEESFT NH, ST E RS bR EMEEmmEegt. X8
NO; HEAKKEREEREE L. vl T 4 00KHE.

HalwRANEDRAMKERY LT mibdRE, R F B EmEEiT Wik,
BENO; MINO; #L AN, N, IBAKS,, TR ESE., EHTRELERAO AR
RERREWEEAH,. ENEAHENGENIRE LB E TR,

(2) £V ERZS5HNEY 70HEMREK, Fe#H, W Fuks # Chen, KHEHH
BE S EREeRE hA9M . AFERBEE . MAZHHE (Acinetobacter) . EN1TEH B ig+H, ﬁfi
HBIGH (Luxury uptake) B, IBE—RAFE S FAHR, HAERPBS 2. 3%, MEE
BRI AERTE 10 FL EH#.

H 6- 18 REREA THAXGTHBEREFEMNER. EREAHED ., BEEKPEEEE

ﬁ* A'_|»J~
—wﬂ T QU, + Hy0
g I
- K
BOD 0,
, BOD e
wqai.Ia i iﬁiﬂim
PO PO
RE i )
= Fi 518 1 Memie

i 6-18 R¥E - rE KR eHEeo R
I-® 76y R (U PHB S HVLE TR G4 THme)
S W.FRE (R
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sz HILER (NO, ~-BEFBRE IO EE MR AR AETE ATP., BUX2ME
AHERI BRI A VLY., HEREARPRBEEAE T HAR N RBP4
ATP, #FFIH ATP I E KPR S AT DIEA4IMH, LIPHB (B-s-2E TR B
HEEGILE B AN TN, MiTiiBa @Bt iR s R 4. 1k
AR SES AL AR B, —BHiEANEHINE, BRI X AR A B-5-
A FRRE E b A B AsE B R IE I E K P e, FFIERTIEE B G B R R EE T i
FIaEe. -y, @EREIED,. TEERETPFERBILERERETRE
WSS, EKEMEREREEME T HEDHX —3 £, 2R05REARRIGIEHE. Ik
v EHERET, YMBSERIERREZ - BERTREESFHF R (WS, N B, &1
HAEKIERYSREEMSH . ENREEIUKPHFUERERELNERXETFREE.

0. A4 BEAKSAKENEX

ATHBETEEY, ELEIESD, RVREMRANGHE R E GHETER
HoubrEw S SAEN S, N TFEKKREELAF THALESER:

1. R\ —R, M THEAERLE, p HENES- ZH, X TFREA Wi, pH
{8 W7 %45 7E 6.5~ 7. 5 TR B AL

2. B EBEEYHUETRMEHEFHEENE. W TXENAEM, SENBEE
20~40C 2Z 8], MEXHEME T RHEESMNBEE. E{1ERMWERIBESE 50~60C 20, 7F
K, XFRMEROIFAE. BWE, FEEAEEK, KRHEE 10CHEHE 40C,
AU Y R E, KIBTE 20~40 CHy, Mol 3EB A MR, 8T KR
FERE, AP EEG YR ERE FRUELMEKIHERESE.

T g EL] SBREAKETTEREER

T AR e T ETRES RN O EARANE, HR
95T M 6-19. MEFRLLE N H{/KIRTE 20 CALR, 1
40 JI‘ o~ BOD; | EEHMAX 20CHEEHBRN ZBEE 5 LT

(| 991 90% L b, EmgkeE e @EAR, MEBRER

SAE, MYKBRIET ISCELEN, EBREHERE

%;/ FBE GKFEMECIRREIERE, HEEREH—

[

[

!

100

LW aE (%)
T

ERER . H6-28 R R W A KR A @
70 J 1 LRI
mlzulﬁlagﬁfféi}zazssusz 34 3. AHEME EARTREAST ENEEYE.
ENEHSE. WE. W 5. SFEESTHIERE. ¥
BleREEHE, k. BE. P, #HithSe
A8, MW ETREEEILER. BE]
S SN REL., EKPRANEH L EZMMBTIR,

FEEN RS EKEEE ., HRE. REATEREEEFUHFEEUERED
RR>IFIVARGARKIKER. ARG L, SRUVERVWHMEARMAOEBERELD, FHEH

ZEIMEER RS . SMPYSEERT d FEMeY RS . EREEEY. f8 T

1] 6-19 BOD;, #Xx&M EREAS Kk

0 EEAKEMRBNEZSEF. BETWERNEWAISH. TR REAES RN ERBIEEN RS,
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FETHEEIE, FIUAEEREBRTREHNENRE N EREBEP K. YT UVFE
KEEFITKREE, TEEKb2BEr-MERLAH FXEZ KPR ENER
R SR, B, REMENHRFYETEEHEZEALARE. fin, E€RE
HATRRTFRE —RAEELTZERE/ AT, MBEEERS, $FEFHEE S5 100mg/
L BRI ARl S/BE KM A, FFRL, AEEWNFEEIREE., FEDHEIFIK
BHRER . MR-, DARREREFEN, ER B 2. LBt L
W E VLA KPR A TR E.

KMNELRIMEAEVEE T KRR, HFETLETReigRiE vHWE. BrilE 8
iR, MEERFESEYNEE, NE—SEBELH HEHERMEE Y I PFETNE
TR EE KT, Flm, HEBERESREK, BKPERASTFRETJUNE
FHIL+ ZE 100mg 12 H$2 S A 500, 600 E£ 2 1000mg; XMEBEEBE FHAIF®RE T 1L
MWNEAHILTZERESFEHA 70, 80mg. MEWAHTF pH W MR EH TS, St
EHEEMN S, EENTEE A FEE PRI, BEERITIREN SR KEW, £ 6-11.
= 6-12 FrH B F (Ui 5%,

ERGNFE MG ENTED RS IFRE Foll
BITRIE | s BIEHE &I
HEHH (mg/L) HEWM (mg/L) A #E A (mg/L) HEYE (g /L)
=o@w | 1 lwmgmarsib | s | Samm 100 | WEE | 89
T 1 T 10000 % B 150 [ 500
2 5 75 fr & 23 T B 300 it B 400
% 2 % J00 24 B 3 T e & 300
B 1 c 1~3 I IR 200 ¥ & 10
W G2 ¥ oCN- b 4 A * 7 8] = h 100
i G. 2 &= K 104 =M 12 G 100
A i i 50 ¢ 100 73 100 * _ ™ 15
T 2 4 B ok 15 H 3 R . 180
O3 ¥ 100 L 7 MEEE | 500 ,

e (1) BPRE-BEHIHRERE.
() BAPEHREHERMU - Hge, PRPETIFEEAETRINT . ESREFEFU S EFEFH
30%~70%4 . |
(3) ROUNF-BHREHEABRHEATAMBAKT. FFLM O T EERKGE. BE03PWER, 83
%,

Mok, BB BEK. £ LIBERSEKY S K20 CALBER—BAESRT
500~1000mg/L. iy (MBI FM R, HAFKORES T, B nE LR rEe) E
B, HEAKAMNREEE —EWRE, FHEHMMESY HREEAEHERE, AWMESEXR
sREE O, TR ER, MEYHARE SR, AR, HAKMKREWRES. 5
AEUEFEREEAEMEE, MEYELDESZEEESWE . HE, #KHKERRR
BREY, FYVLYKERK. MEDEKAENTEERL . IRETaE Rt wart
REH, AMEEKLCEZR. —RiL, #KYs R20CEAFEERERET 50~100mg/L
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A

Lo MEPNEREHLMEREEH, HPhaEm. 2. 8. W, sEms,
5. B RHEMEER. BAEMMENN G -EF A EXURNERERFEN. FEA

FIXBEERTRLZNE, BER -ELAIXE.

EFITKETU EFey e are. Mg

TR M E B K S KNI TTRERL 2 5 1L 1R R M0, REFEAHITEY
WCHEE, JFRWESEKEE. BRESY UNBERE. RERE WM. BWE. KT i
FAR LR EA, BEARKF®R O, B (N> 58 P ZAMNEEMEE—EMLmXE,
HTHEAENLE. THRERRESS (R, B ERTINRYET R THE).

SAKSREREEABIEESYRANEIFRE x 6-12

H % 5 i} # " H A ¥ oK E
EhEe. PEEE. GARE. MAR nH 6.8
FLN% pH 3.0
T pH 3.
4.3 pHi 3. 0
i A1 A8 tH 2.0
S B CH;OH B00mg L
TH C,H.0H 800mg L
#mﬁ C:H,OH S00mg - L
B 2% C.H.CH, 100mg ‘L
THE CeH, (CH;3i, < 870mg:L
il -3 HCHO = 100mg ‘L
7 e CH3COCH; > ag/sl
Z Bt (CpH;2,0 >=3 6g L
e — 400mg ‘L
3K 36 — 25g/L
X fLa NaCl 5~ 10g ‘'L
o iLey NaF =>11mg‘L
LI EE MY Na;5;05 =2, 3g/L
B KE 84 Na,50; <2 200mg / L.
W ER TN, wiEARHE SCN =180mg 'L
WA, ikt —W ®. ki CN 2~ 10mg ‘L
BETAT. TEN *25mgL

FAT . ortEA K pH 7~8
k& Cu #49 100mg 'L
- M ASE Nt 200~ 300mg /L
WRLL. MR, WHERR Cr 200mg /L
Wit . Wik s 70~200mg ‘1,
., FoED Cl 2g/L
g ¥ ik 55 Cl, 1. 6g L
ZG - A 100mg ‘L
EEH-EH N H iR S00mg /L

. HINLS R FITRE,

O BAYTeERRNAIRAKAGHENR. TYEMNETNH S TAAO T . SR FABEEELET
KB BRI, EEKLCHEF VLT ERETZNNE, B, ESTE). HAGLR O AEHNER
FOFRMLETR. BHITZFATARR D ERKPEEAL820. TFRUENTE. 1A, 8. 25,
PRRETERAY. ARG, B, TUEAEDTRATER VA R TER AN, S5, WPty
AR, RIFFHNEHRRANR. AEERTRA 2, E8 0. $MEDRRRE. T8k 20
MR WAL EMFEMWLARRE. OFF Sy R ERE TR, X B EER T g
R R AR A . R EA ERRT SN RS M@ e LT T E R,
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BOD : N:P=100:5:1 (6-58)

RiGiE et EYLEEEMEYER TR, HLEKFLMSH 28008
HEMEA G IETOE ., WLl ERKTSREY. fTREFEK, BEERR
HEMmEfg . mEiFinKEEEL [ #ENERERIRN .

DA ERTIHC KR BR . TREAMEERIGIR AT AEMEE CEWiEk. S9FES) XK
Wiy, WRABBE K BEA AT SRR B BB KA & o0 X R (R £ R LA Rt T /K B AY i
LR BEKTIA TR Bt W8 BB K X BRI AEF R & EH A

AERELHELESKER —EHLREZENEL., HFEX, U8R EZHATT
b, BRTITAEAKEE 2. ERAETHED. R TEF SRR T GE
WY . BT 5 EEGKERAENEK S5 EEGKN T EETiRtsn. HES
TR K I A MCAR B2 20 2 508 o 56 18 S AR ol A B R

FoRT KEIFRHEBFNET EARENT &

—. KREMBERNEINSTTE

BT REFKFS, FEHATEHN. EWMyEAYETE, CEFEMEDTE, kT
MRS RBERYRE, ERENERYNEREE. B TERYHERS, HaiE
THR, RESER EHFEME, £2F ERAEITF. M2 SRHERYIEFITE & ERRN,
LLEEMITEYSHREFRINER, SEESHFENERESFHENL. XMERELLN
E—EREELREREE. EPENSHEEMERZET, paEitElsgte, Bx
MBS RE . cEWME K. R BERBRMEERY, FEERAREER, B
B ARFZAKEHR (OFEELENSEERAER HESRAAEEER.,

A W MR R AR IR AR Y I R IR PRI I B . AT KM Y MY, BT
B o] B R B A AT E M, REWEMSOTREMANSREDRAR. BX
A ETI AR AR AR EE I YHTENELYGE. MELYRESMER, F

£aY. WE. EEF. AT 28 RE

] mn AR R R R A SR,
i: MBERFIFERA? EAMEAER
or AR ER BRI EY L H EERAS

- MR AREE: TESREEERE
R 7 EKBEERY; HitHEE, §
iﬁﬁﬁm P T AR R B K B B

— MERREANRTE, ERRERA M
| |  FEmFs. BTFXEE. &F LR

“ 0 w0 T A, DR AESETE RN A RE

%

¥ 6-20 FFTEWAKEB SRR AR

W e R =M XA A 2.
b EEATR, BEAE 25%. B 174, AttATEKEYER SRR ERH
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FEMPAIRLZ? AR e T

1o AR s m Y BN

(1) BESKISENALRZFY, HAKEHN, P IWEE. 25| ERER RN TR
£, EEER “KE” Bl “BEFL”. RLEWKSKEERLGRN, FERNE
x,

(2) 7E/KURH gk e 2, BEPNAAFERTHRLESR, FHACO. FH
iR, SMEENILE R, RIERB R EMAK e i S AT 2R e e —.,

(3) JARRKIEP YN Z AARE. BEMHEEREAR, S5 RBREMNK, T
A, B, BEmes ik, BrUMEEZEEL, v RBRmKm AL, A H R
TARKBRIEITET R R et e e, . HrEPifERmeE,: B, BRIz
REGEEEEE, B AP EYR S RTIZ R RN T HAEKE Kolk-
wite §ll Marrson, f{TTF AR HEFRE AR “SENF" W& RENIEREY. N
TYaEEE. FENY. MAUEEY S XMEGERTZCERRTZR. B
TEREALEEMRT REWFT, RRTIFEICX. Y8, HEEHFREAAIHFEE--
ERE. BNEAINA—FEHR L,

2. WIRAEMAEFEVHER BT EEDNYWEE BB EYRTENW - RS
7t Lﬁlﬁﬂﬁizﬁ]%ﬁﬂfﬁﬂ‘]ﬁﬁﬁ‘ﬁﬂi%ﬁ mEEENMESTHE—T8E. TEFH
HR A A MIhaERF 2, RETHIEMED.

BAPMEEYETKISFEENET T HNROHREL RFEGSTR. KLY TFiE
PATE R PR TR K s 49 60 LG, TR KRR VR, LB
B FK P i B A S 0 BE R S AR KB BUE SORET R RALAZK DB A R iR 4
AT B T BESE PRI AR R AP B R M B S AT R A F P R R E ZE R, T
KA REDRENTTRBHENE S EGEINRES. BEWSRESERXD
fr, ATE R T KBS AR L ER

EHEKELEPHEMENTERSZ, TEESGE S £ M “PFU %" W
Hik.

=, SETERRSIERER

TEAC AT 00T H 3] — e R R OK M e WK R A7 LSRR Ry X T K
KNGk, AERERE—EHEN. BERMHHET T XBestIE. TR LK
TGk ERAEDHTEERSE, BEEEERY —WCEYN. TREENRSE. B, RAMW
Mis bR AR G F A Traadr i, TR 2R IR R TR

PN L RSN S RBTERMKEIAEGRTZ., EEE., RESERXNHERIL
ALE, ZPREREAIMAFEWNREREIMNES. SEAE WARIFILBLER
) —RELTRESX . 9FIsRhEEAFRLE, EETRAFETTEXEERD
AL, EEETERT —£7FESW “%", MAZHKEEDREAFNEFRA
(IR, (LFEFE.,. ERVOHERERES ., UEHEFEDRULTAENM . AL,
EXKERFEENEL. AT PHARY BHECREHEY. HHETEYEEMN
W, K. RaEsiy. 3K, Rilshl, kS, ¥HRARGARRWIIhEwE R, 5
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£ K, WIESWLLE -2k RS, Wi MR . s, AHEEY JH
AL A, BT ETHEBHESTLAARENRE. WHUEHBREARR LFYH
¥LRHIIHE.

Gk REFPETHFHRIT REESWT .

(1) Zisw HHEEEREISAKE KON T, K —BERKE, RER, §FXKE
HH. MK EY. EHNALE (BEEER &, RERERY. B3 22EF. &
Bl ot RS, WEE HS, SO, M CH, Z54. HHI8ES . U EEHKEE
WAEE LS, ILEEMERFEEY ., LAWY, RN,

ZIEHERBTEHAE D EME . AEMNHEREZ, HRWER, FrEL£AKD
Lz M., b o an, oAb e HS. Zi5Ha KRG FRNE
FUEE, FAARETHTKETERER.

LW HICRENIEAEDERE T DHRULRE, BRRHEE . B . 5,
dEdEan ., BE 4-26.

(2) a-d1i54F PIEFHELSEE FHE, A AR ER, o PIBTH -$i5H., irHs
PL iR EE

a- PSR AR BN IKE,; SREMNBLS, AERANE, AENEERSFE. LR,
EHL SHEFRENL, HH H,S 775, BOD BANL, EiKE LHEHEMIRE.

EYHENEEFEEE. AESENE, SEANILTA4. KPFEREAGEEE
B, HATHERMREH, £ELFS IR KERESY, #4A 7R SWnE.

a-piIFHEENRXFENEREREGMT . REWUL SR, WE 6-21; FWREEH; fEEK
o, WEs22; WRAKE M, KB, Ze: ERE, 4, WHE6-23,

IH 6-21 KEwWiR & 6-22 WEKFE A 1% 6-23  HIEF
(3) f-FisH T p-PiImHPFeEYRKELH, KPEREAS, BVYEZZC
7L BOD MiSEYHN S &M, EaEdia@r- A A S St HBEm
o WhEEREhFNRsEREL, KPP CO, T HS SERD,

O ‘LM TE. HMESEBANERBFARME. SNBSS EURLRHETRFLURATHESHE.
131



XHE, EYMETEBEMEE. BTHEARANTHER SR CHEFRBER B &
ZFKPFEILTS BEINUEE. o, HEIPANERERE. IEHERGEY.. &2
v B ERE, EEmE sk

A HE R TR ESSEHWT ., KEHZE, WLE 6-24; HEEHE. WEH6-25;
FEREEE, WE-26. EHAEE, WE6-27: AIPHBR M. WHE 6-28; BFHdr; 5
WEHE A, FHKE, RE6-29; KEKE. WE6-30; FEREA; Mod: SME0;
Bagd; BmAEEE, MEEEHE,: BoKBNE, WlcrsrE. HARMUT

%] 6-27 FopEfiAld

[3 6-24 KIER2E 5 6-25 FHEEE

(4) #i5H HFEEE. AMNBREHCEXR. EREACHKEEIEE &, Tl
L ERME. EYlis RO E22 8, CO, FERP, H.S ILEHES, EARE 7 EmE
fzib2E, BOD MEEH S EERK,

SEHEYMEREZ, BHRNERL, ARERFEY. EEHDOAELN,
BRBRRE.

i m R R BEE R EDEWNWT . KIEAERE. ILE 6-31; EHER WM. WE 6-32;
TRMIAS: TRURES: BEDR: BEE: AFHR

WYEE, ERMSEEERERBRAVNTEER. AaE M F 8 TALE K758,

X R EAKE RN EERIFHKESEEEN T UBRERENEE. UX
RIERKE SR B R R G FEM EXT FRAMEFO KRS AEZMARE. TONHH—Fh
Kigdtay £ 8 He%r (Biological Index of Water Pollution. BIP), 13X fir$g 4 #E 7  a4y
W T R 2R R B R R AT

s 2 100 (6-29)

BIP =

A A—FHERHEDI
B— M@ RMRMENI.

132



_-‘rpl"'

Bl et iy

a3

(5 6-28 i Bk TR L %] 6-29 HihKE

5 6-31 NTEMBREE (€ 6-32  Frihege
ITIRIRE AR 6-13 B,
FIH BIP HAM B SIZE x 6-13
oo BOF i i R 1 GLRL RN fr ¥ {5 R P T e
BI1P {8 , 0§ &~ 26 203 G4 B~ 104

=, AL HBEEIWN —PFU (Polyurethane Foam Unit) &

1. 5 PFU EFHXATERHAR

(1) B4 E&EA 1963 4 Mac Arthur ] Wilson HiKIZHE B IS5 E B ER T
(Colonization Model) @98 i¢ ., (#{iAH, SIS REAY. MALA bR . Hahily X
FWERME. LGiFrd s EEA . L EEE (Colonization) MMEAGE M MEIZHHEE
. BESERIE R A7 ARy eieE A RES R e m . RA A REEET S
HRIRARRI N . FEECAT T V0. HATEEEARS S EHE. e, JEFEMNE
CIFHIEHE, XHERAESE TN, B LEEWR -4, SUEEMTFETX—

FEL



FFHE LR MacArthur-Wilson S5 £ 8- P48 & (Equilibrium Model of Island Biography)
PES, BEEAREIEMETHTRER.
S5i=8, (1—e ™) (6-60)
A S—-6f [ o oTr R
Seo—1ETT 8 85 B B T 55
G— Hi.

H= (9-61) B[R T RBIIEFN 909 S A7 FHHHE,

(2) PFU HEHEEH FHER, 2FIPAMHARAESSEEINIY, g¥EEs
B ANERE, WaLA RS /NERR 85", RIS KERE L, ke ke, Ha
R NCETR (N #E ) FOaANESEAFIRNAE — “&8”. 1969 £ EH Cairns £ 4
H PFU 85 RER AUV EEET) “5 7. PFU B Polyurethane Foam Unit B S B 8
ety iSRRI T H PFU &K, 3K aEmEE, 258/ %, it F PFU
Lt A 150em A G, SR FRMATHREY . MAERSY. BRI ED AR EAR
i PFU e, #F TRME. B PFU AR FE 50mm X 65mm X 75mm,

AT RFIME. AWM. BE. FESMA REN, FESE. B8, £55. 8
BRTHEEYEE. MREDIDTE, JWRER YK, BHREEEE,

2. MBI AEA MR -—PFU & 1969 4 Cairns X2 W74 PFU FA9BESE T
B, IEETEMWALERABEBFETS MacArthur-Wilson 5 & F&ER, HiE
Cairns BB EE UG H PFU EXKEBTE A ERME ABERE, 1981~1982 E41E
BB AKEEDFERFMRALRS Cairns SEWR VSR AW BETIRE &
MW HIERUY . 1983 £ PFU B ERE W H S W R . RESE A EET T %k, Bk
. FEMHIGEDLT .

(1) B PFU B3EKT 1~3d, AN E4R. sEmiE 1~3d WAR g FL (f
HAF S, 1985, 1989),

(2 FrEZRERRIIASECP GUEHS, 1988),

(3 BEARE T H EHFE T, X MacArthor-Wilson E & EHG TBIE. BEED
ﬂ“iﬁgﬁ_\::

S, =8, (1—e "D / (1+He ™) (6-61)
APEATEREEH. & PFUBKNIBTRHZHAE T, M H=0, (fgb5,
1989),

(4 FINEEE SR E N FEE S A E S, TR B AR S U
A, M FTHEE B W MR K

ZREFEYE . D PFU RERR —f R, 7250, HES0A0 BT 4 ¥ S 7K R &Y
ik, AEFIEMSAAAR . RE 1992 4 4 BAGIZEMIENEFE GRS nE
Wl —PFU #:3 (GBR/T 12900- -91),

5 3B % H

L. HE MR ESBE 2K
- HARPHBRBEHME BTG MELTE L7
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3. A HIRE P& -1ER.
(1) HiL¥EH (2) fi{L1EH
(3) Miit{EH (1) Rafifbit A
WA EEN R
- I RT BT e G A i e B B A Rl L
AT EKESLE MBS mokK DA T e BT £ A AR ORI ERE R
framRiEpy A M 2R EREEMRER SR PEEAAEEREZ — SR HE
kBB A KTREH TEIEMEEE X"
B.- {r 2. BHm W BRI Y EFT AR s RRE.

=] o L e
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FEtE WEVWHRT A

BT T EHNRECEY . BRBCEY, SORRUES . AT RS RE. S
1. BECEMEMI N DR FRE . BEE - BIVIRCEIN /L2 S

s LBHAY. HEEEEMELRERE T, BOIRET L. REA R KE
BRI, FEAR- AR SRR R LR A ik

e 41 Ir

£ #o% 4y ooy OB

BOEEE . ARBMEMKSARET. BHETEELTRME. A TFRNE
o WEBCEM- MBS W EBEAERRE R RATH.

i3 BREERARE MR K 2000 (5247 B % WE G @M BEBEE AL R H 100~
100 fEMREC 28, MWFEMBEE . HEFERK 900~1500 FHE.

BMEHH S SRR EE X, DT 0. 2am B, WL E B RERTERT. —
IR EMERREUT, FUERR. &7 W FAE TR, BT RRR
. RN IR R 1710 1. BT S A A BRI, BATE T BB B
HEILTH S, A EREEHWREURBMMHNMAESLN. BTUEEE. AETE
W A AT SR PR T T, B R AR R

MEFEA BRI TEEREARERY, MR MERK. R &R
JOMIRE. EWEHE. LAETRE. RESTETANIBENEFHTRSM.
I 35T B B S B B

R MR A R AR, ISR, T e ek e A
THEE, HHSHERAARRES. WOER. BEARNE TRREAR. i
EPEHE . S99 pHe~3 200, FTRITErE . Bk SR BRI T R SR

R R N R R AR, R AR PR EAEE A, AR
HEIMEAEM R D BREATA. SAaLRE RERNERBELN. 55
PP R R . TR R G, KRR R R E
B R Bl . 2R TR B AR B AR AT TEBA R SEHTRRAE
b (FRETEIEE) EMEEA. KRR B, EREHNE, BISH R
i, JLESIR ISR MBA (L &4, I FRMRER A, SRS ENEE, HorES R
W, NECERI . W RTGR A G . RO B

RFEZRPEMBROERFL. LAY EXRIEHEASRY pH2~2) K
FAEE (pHA~3) . sC7e(-- pH (A FPHIEHE T & 89 R & . B2 BB miE
BB SR . BRI . TR CERED RUAEEIE 0 IR R & A T
R L. AN RPEREAE KRR RE . TESRPER SN TS %
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B . U B CO R S A S R T R TG . e
eI REHRERISALE, BEAY, 2R AAEARSERE. LERSTEY
MBS, BRAKESERAE S, BRESSELER. FEH-MELNAT
WA P . AT R, T R A T B A . SR
R B Tk BECRE N B KRG IR . TR S
FF I P 9 2 50 A SO 382 TR O 2 [ 2. S A

B TR — R 5 2R i B T A ST SN W .
EBMWE, EMTSEMETS S, W

e i R i BT A R B A B G . R
B, BTFWE. BT ARG LEE. KEDED

AV, MBEWME SN EY. LB HELE. ﬁ é‘
— N EEREEEEMN (F7-1): 2

1o Ef@E B—/NEET, e Say g R e,

MR A EEG. BT, WEEKE LR EQLH@E?WW;#
) IEE 1 : 2—
S e Y RS E S IR . R ARE ;f;miL@ﬁ#}%m;
2. BifiEx BR—/DEEEICGEERNERE R PL. & J_ WA, 4 LW

EEREAHEREENREFAIPR, EEREFEE
MEES. EMBHAGER —BALLK, XHEAIFERFHESE—TEA D ZEE P, K
BURR T8, TRUZESHE FHERE.

EW MEHNIBERTLEHSE

— . PSR R IR K

EENARPEYREDS, SRETUEAWEMEE. MMEamRaay Ly, &
EMEERIEWR., BERHE AR SHM L aa, MmENE TR, FEUKHE
PhEEEAIEPY. HiL. BEXHEHAEMEM. £ESHEZ L LR RERE SR E. B
LREMESEFEELERMTEWERA -, ®h EHTHEAEESRN, SRS
ERERE, UEREHECEREY. BT IRIESFLRESEHRTSFENEE.

RIS AR R AT W] S AR RT3 B T R

ERABEREPAET MBSO M ESEER TSN ED ., FERUEMEDTTIE
HRESHFEEDHEEFERRETEMNERN., Fim. SERKEHITHE BT RN
K&, BFRAUIAS FABMESE, fERTEERISEXTEREKBTETEES
&

FRPRIESREEFMED . RELEES, OFEHATENMRESHREEERE

VSHEE. ElEEHREP -~ RO EER . XHEERPEREREL. ¥ HEE M
B GEF). YA 15X ~3Yafs sl B R, mInA 0. 3% ~0. 8240F. WA E k.
HIEEN SR PREL RO SELEDT . A -RREYH 2B, mMERE 100 CER
1 40 CEEERY FFtE . B 0TI & A BB BN i B 37 {ESE 9l Ay .

BEEREAFHNEENEEERE, FETHERESER TR LB RIERE
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(BOEREFY) ERFF NP2 ESEs -, Em&mia i 7-2,

Rk 1% 7R AL A H Y 4 A0 E] 7-8 B n s (R R 3R B AT 185 TR R AL
—EREMBES NS EREMAE R, —Rix, FREFEETOERE M. EFHRE
WK, BESATOE/AMAEN CEHEIERFRIEMN); AEEFEE TEFNRER
fir. NSEREH A REEGEK, MESAFESELT. FHAEMERATHN, KA
e REGZIH T

(2]

B 7-2 Bl (0L TR X 7-3 HEEHRE
(1) ¥BHED (—BHAER 9em); (1) FEEHEAHE (—AR 15X 150mm i E
(2) W& T FE 3~3mL EEAE); (2) SEEHE Ly
. WMESAPISE

WEVHEERRPEEFSMERE—REEFN. BEDRD. AR, |BAEF, W
A EN— P28, AFRERINIBEARRUEMBIRIE? KRR &
AR

EER, ATERSEAKLEYLRALELE, EAIEERTIBEMEFEE L
BEKHRBRR., iCikR. CERAFLEEHEN R LU G BaLy; 75,
B AR AT AR E AR S MR NEIRE. R0 R X aiyy @ F
B2 TEFENTMAEI B — Lo BEFR T E.

TR B, REIFRESHFRIITENREY EP Hm. M2
TSR EITFENFME? XEEEERFNRE TETFH,. HREFELEER
o, B BRESRELAEIENEM, JRUNE S EBKHER A LT B dyK
., LIPS EEKEYLEMGERTEXIN, NAEXERTERESBEH LT
WEH—EEHLE., WRENESARSENER, PR, JRA—BIHEZIE, H
NEREBBEMAAERE, —FE2RP IR AR FOMEY. MEOMEG, T8
PRAAMEMNERA. LU SESR S ERELER AR BRI,

R G REMAPAFEN: —FREFMPIAMTENREDRLE, TEEETHER
D MEINFENMLEYRL, EaRZAGESTHEERLHE, DOETFIRE
ERNBEABEDARERER, MBI TEIREDARBRERE L, DIRIFE,
W . EoRSRE D EDS, mRFLPXRNEEAS, WL 5F
st miEnEd. FEfN2d—RIFMABRFEREEH, BETHE. Al XFEHE
e WATLHENE FEREALIITEFERAMEDAZRNPEE.
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ERENERF BN ME A QR - RRIERMORGR T . FNTA] LR R
EAMEEF R EGPREMHRKEIFARETHRBEREAEZRIL, REHEEARL
BB R IR, S5, BEth oA ES RN . FI SRl T AT o Bl e B i
FMREE, FREE-ENEAMERE, LR 078/ K E SR R — D T IER A IR
FEMAEE. XHRRTEEEBRRAEESERNIREAMAR. XS Irs
R R

T B RT LR R R 77 AR 5 A T A T R R T R MR, AR T4 9T U
P FREFE LWL, b PRETENT LN ES L, ETE—RRE .
EHTEEETT ., HZERRTLOBEERTa7EE. XM T IR ERIAG TR AR
Es e

LA R R HY R T EEFF
I _EJE R B i At T R, B2l i B
FIorE. MEREGTEREDTES, 7
PAATERRRE,

8 2t

LT ———— N T )
§ ég b O
g 7-4 K2R El 7-5 fEME-FEAHEH

M E R IR B B R PR R LT . W T AER RS, HASE

e H &4, —GHAOsLTahLHE (H7-9, =
RELARREFRBRIEER . AT UAPORRITY ., TRIARUAEHE ., HEMFE
FIRHE SR 5. AT RS, T TERE

H. SERLORANDERE R M, UHEFEETERGEM, 4T
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P4k pd ST B i (29 0. 5~1min), EEEIKi%, AT A, L aHEE
BHL, 8 0.5~1min IGXKE. BENRERELHENEE, MBELE, WHAERS
WiRE-AAEE, MRAASE, FAERIFEIR L AFEIE.

5. Vb E E i 0. Smin, Kik.

6. F, ETHETUE. AEEIER. HEEHRLLA,

., B

1. e RERER4 A7

2. (THRPLEREEEFINMEDRA LEE? HLEWR @EFRERNRUEDY
ﬁﬁa

IrRBEZRAAFACEEFINAFEET 486, BTHEZSRAMTSRHAME? 2
&%é&fﬁi%%¢ﬁﬁi%ﬁxf

4 FEREAEPERM I~ ASBEM AR PRE RS, ESEresE=KMA
R KRR, Aar

5. MEMEEER. BRETRLZNIGE?

SEER O EHRENFERKE

FIRERFATATKERFES. TRAGEEOIRERHAINY R . ERMEE A
W& EKETEARS. EEMEYFLRET, FTRERELSES MHFNHEITXE.
—\Eﬂ
1. & &8 BE4% AT &1 K AT A il & T1F.
Eiﬁﬁ%%ﬁﬂﬂﬁﬁmﬁ%Mﬁ%
3. FEEHEREKEE R,
:.*%ﬁﬁ
1. BEHD (XFFEO. BHie oomm), e, WME., HEEH. B4,
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2. #AE. WAE. WK, TR,

. pHIRA 6~8. 1 (s pH BHMFREE FEHEEFH AT, %, 10X HCL, 10X NaOH,
4. FRE. Bk, LW, BB, HRBK.

5. mMRESR KFer. . KHE, B2

=, TEARE

(—) BEFEES AT 5 6%

). HER B AL TE(E R AT L TR . SEFEM. SRR, BEEMSFAEH Zi5 K
ALEUER . SREH BEKE, REWSCHEREME, BRKbR. T30 FEan
TR RL P T .

2. fI

(1) BRIOG—K—SHN—FE. ELREWEN - -ERT TR,

(2) BTG m A EEALFRE. 958 1~1. 5em KEFHRZE. LB ILABEBEA D
¢ HERHOPMUHRAETN. BEEEBONEEHE. MITEEES . X AEERIEE

BN, BEGHRENREN RS, WE 4~5em BRI EN -, RESHRKLH 45°
A%»ﬁ%@%ﬁﬁ&%%(@ﬂ@»WE%%%%EE!EﬂEi?m%H+ﬁ%WE
RABMBEEFHE. RTRLITETE, ZHILRTFE, TR XEESET0E, UE

KE.
A .

2
‘ﬁ%%§§:
T IEWE
% 8-8 WA A ELIL %] 8-9 {8 &

ERILAMRE L EFRERH SN ATRKER.

(3 REMNSEESHET 0RO EHRESEEE,

g dimE, NENEEEEMRDO, A4, UMWFEPMEDSIERESITE
A, MEAESRIEE. UFRBE. B. HAETIE, BEN /3 HEBNRMD
W, BN AV, DERE. BEAX/DERKRGIE 8-9 iR, ERlEEFEENIETP,
mMAERWEN LEFER. MAFEREER.

FEXKEWNDEMRFHORERS AR, HHRBHILEFRESGLERN (HEK
URERNTEBEXATSEKKERE) . UEKHE.

() BHFEEIH &

1. B

(1) Boiligm RITHRENRF. FREWES. HERMEAEBIFEAKER., KOk
ZFEEIINA, B, BENEHMECORK. HE. FIESEFNRE®. Xat, LEE4
WEBEA N IAA REREEREAKE. et REFEEHE LA RS B EAR S &,

1533



2y HE pH{E K pH WAL (3K pH LI ECE M Gl AT Ml 557 BiFHaY
pH (B, #HERLL 109 HC ok 10% NaOH {HE E &7 pH A,

(3) g Hzbay, IEERERE LRI mEFREN AR, Al ggiE.

(4) % BEFESEERENEEERN. Z2HIEREEREABTASEN. FE
B I ihis DB REalIREE . R RIZIERE.

BRAREHRBLEMRYELER, AT FH AN ATENE. —AH & @
2o, 8XiREHAPNBONMIESERN 1/4~1/3,

(5) FEEFENHE FEITAREMEFENRELZKEL, BERMEEARRK
A, FREFEEHOEE (o, UHREEFRENERE). FIEREEER.
B #hm (¥ 7-3).

2. BREFIERESFE (88, 50K, BIEEHE) ERNESFER -FMEKRERE,
FEGH &SRS RERSENARLENEZH.

(1) B4
Bk 2. 5g
FHE 0. 75g
R IR0 1. 25¢
A5 2.5~5¢g
H AR K 250mL
(2) #k

1) BEFRSREE. EREVETEENR. EmMiRGEy, MANEHE.

2) ARBAHIRERRKTREAKE.

3) ARBEEN pHERT7.4~7. 6.

4) Hh LRGBS E (BFARBRELD . F2ETREY, BEE 10~
15ml., MEEAFHERMAT, N 250ml. ATHEFEH, LIS 100mL 258 H. B80T
TEEE.

5) BEEARKESY, 121 C (kg/em®) KHE 20min, REEFETRRLEH.

(=) TLEAKAHE

FREEREATED SRR AERK CRAZEE/NK, BOUROAZTEEH, HHTHKE
KB, FHEERS, HAKRE N ImL (A8 =% 99SmL (D . HFEERKEHETE
KEHNMERRE. HefUlASERMAE. AARXEARE (MBLAERE) BKE
#9155 oK 9ml 3% 909mL MAFRM . TEKE HERBEARE,

V) S EERKE

b AT HE R A —YIBE R AR, S EFNFTIRTKE ., FEEASERERKEN X
B, HREMEEFTFMNT .

1. 7K R ST ER MK EENERMRL T 1/3 4. EMKOH,
Ak o A, BB EREKAEZ (LKEREE EK. EHRERER ALK,

2. IBEEEXKEWMIIANKFESFN, XRKERE. HERS.

3. fTHHRO.

1. gk, MIMIFAHER, NMEBBITHERTFD, REILZERIED P IOCRESH.
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5. FRPUKERBE LA, ORI MRS IR A IR ESR . MR R AFRETT, SigH
FRERERC 100 CRE, JEMHSR M E A FTHEER, ATMEALR O, M FiREir. N8O
PRz S BB IIeT. LA KA RN ER OS2 ERRE ., afAXHE <10,
X— S WIFEEE. FAWMRSEOEAAE. SARMETT —EWEA. BHHF AR
FAE R AT BB

6. ARG, BNERHAEEL, EAMNBEREHS. YERELIFEN
A8, BP A XA TERGRT I X ERT A A, VIR ERE . KFERTEAT
KR FTE. B, EEK, SREIREFRETH lkg/om® (121 C) WA KHE
20min, ZERIEFER 0. Thg/cm? (115 C ) BYEF 20min,

7. KERERNKG . B1ER,

8. FeEESHHEEFEEE] 07 o, TSR O, ML BT H, FHAMEAMERESNE
JIBERE . TWRKE TR R T M, UBUSFEME. s B,

9. /e =, UL KPR, SRR RAKEEE,

10. FFERKHABISHE. EREL.

Banfe. PR )EREHFNBEKEEIN, PEATRERESHEE ., BrUArHIE
Fell, WE, XF. #EE. RAFEEFMULE THK. EREF0 B FIKE
B TR &

M., BER

1. BREZHENT FEEGN? EREEEFETHRTERETAER?

2. At 2B KE LT3 K

KR WAEMANSE. BRRKEREAK

ARV REEYTRAEMN G OER. BY . EOCHEARERKBHEKRST, £E
AR EDFANMERAE. IR THEMEEEUENEWIES, KB TERLNH
L8 RTEAN, ERERIAL AR R MR Y IR R K R R E R . HAeF
AERENL, ZEtar-dass, DERS R, ik, g 1MNEFENTIERE
th Ay BN s g P @b s Tolp Ak, Bk, 35 AL X se e TE, #0402 3] 4
YA, B ERNEAR, it MREYEBRE RV ER, RHEKLE
RS . EAEKGHEPHAESRES, HEmE, EFEHEMNEE - PEERT,

MBS, CEBLEEZTES . HWM. BT REMEREL
. AR LI ESE )Xk,

—. ZRIEEEH

1. TEEFI (Bff 90mm), LEHME. LRHEH, TERE. sBXLEK (88
FH 9ml. KETH B EK),

2. BHREAGEGE (DKEY. &R,

3. M. T GEUESID. HEBE GERE) .

P g, BREHTIE, A, HEERESN. HETR T DPHERE,

—. BREFERLSE
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C ) FMEERNg T ESE

1. Fpkd P

(1) B WEESRBEETEPREHERS . TR RE., LT TS
R CHELH & RTERTFE AR .

(2) fRiBKE

1) 5 ZEE SmL EFEAKELI0. L, .01, 0.001, 0.0001, 0.0000] (o% 10 ',
10 7, 107, 107%, 107") fliikdYy .

2y RAWIRE. J ImL 83 EMERE imL (5B THE EXLEHKD. ﬁW“
3R TR Bl 10 BT . BEIE O L e ERM AL Iml., 28 =8 . 4%
TRk 3. 5. BIAWERE 100 FRER. MIE EFE. GRER. 4580 ER 10
10 R 107 fER M. TR @B H 0.1, 6. 01, 0. 001, 0. 0001 B 0. 00001 (H 10 ',
104, 10 ", 107 R 10770 FiKE, MBS ETSEE -6,

(3) FHATH{E

1) S LEREARIESH 0.1, 0.01, - 0. BOO0L (107 ', 107 Feerenr10 77D,

2) AR ImL B ERE NIRRT 107 MREEFS. G2 3E 0. omL BT
FIN SR ERIEFEOLA (B EEH 3 4 Fil), SREEe, AV EEETEEREIL
K.

3) AHEBEESEE,. StESEREISESEMARL. FRHEMEFRELT] o~
SOCESR REATHEE. TUMEDSSHRARL, BETK, BFEE5ERE. THR
¥ 8f, fifiE 10~15mL ALABRAEEEMERLA (B—ERNARMANEREERNR
FEHELRI /N LI REME SR LM R EmMAE AR 2~ 3mm WHEE EY., BH
12 90mm FIFEFMAEA 10~15ml, AR MHENR), WA 7-2 FrR. AEIFEA, ME
HEEEREANEFIE U FROROE MG e EaEA s REsS L%,
PR L, R, @REFENEREE TSRS BEE, AR, BHEam
HMET 30CHEEBRETES 2¢h, WEALAEERE, SFLAUEMER S THIEES
BENKABEADINE EmESFELT,

2. FIRXNZHE,

(1) B []H7.

(2) WETHRIEFE ﬁﬁwmﬁ%ﬁﬁF%EM£ﬁﬁWﬁhﬁ%%§ﬁ%Mm
(BIFFERE, HIFFOAREAED. o VR EEE. EESRI R EN T
5.

(3) W= UTEBRE. 4 FRHFERKE S HNERTRNEEEH TR M
—WiEigiE. REEFFFERFL., Udds, T2EMNEEENRE, BEmgdEeEm
=mEEH, AFEENERBESEE L, FFEMFRMASRL. B —FEHiEiE
EFIREEEE R (FH AW AT, o[{EPiTE. HERZR. KHTE
R, mE 4R, WG, BOESEE, FIBEFILT 30 CEIBFHAEFE 24h, ¥
W E B . RIS H T SR R R .

(Z) HE R fhayEE LR

AEWRIEM T A, BRITEHATIRAM . MEMBNIERE, TRANEYFE. T
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(PRFILF . (BRE ey 5 408 11 0 AL S BT - P TLRRTE M908 1T S TR
L RPITERRE A SRR - 4

T FE (BT EE) bERE G- Fm
N E Ry e, WE &0, BmEnEags b
A (Lomm X 130mm) fl & . S8 5% 3~ 5imL

(1. 1~1/3iIAESH . MLE7 3.

(1) LB B, E8HE 7. 126E 8
F.

(2) R AT PRI F A F L
EMABEMEE AERALET . @i
P 2 Mg, #Em e a4 HEE TRKT{I,

(3 FRERD TITRmEh. L REE R4 1 .

(O FFELEMT . UGB KE . B F LS A= TR e AR E N AR 7
&1 R Sty

(3) TEHIHSF. R FHiEmE,

(6) PLKGRHERE O —&. ety R EsIAE O, EE0 gl isn R
B IR ML,

(7)) BEdWEMTEARTTEAN. AP EEEER AT FESS Canghmmag I
iy BRI, URARGEMNAGAM. ReBENEFE T, w2 a5 #E
AR —iE, EERELZEYER (HESFRSER.

(8) il HIEMIFRY. HAEEHRE.

2. IR XEBFOEFEE (EPRESRD BEMIMAREREFHFE.

(1) BAEAESHIE, Faresm e, Dipmdid.

(2) BHROFHMAMEMFREAREEFREN, (fEREREXEESEREMMAT &
EPEIE. BFE. ELWME. BREAFENERRY. EEAESFEPHSI TR

3. WS A EEMEE SRR ERAHERHIEREXNLERHE. LHIREEE
FIRG . WESHEE LT TRARHREKE, FEETEXE LR, BERESLR
B, HERNXEFREGETNAETRETRR —EENEAET S S HkEHR R, &
SRR,

4. FHEMN REHFAAEMEMNIIERRZREREN L. BB ETRORE
(20mm X 220mm) [N, BE 9% 12~ 15ml..

(1Y QRS EHERRE, EHIERS GHEREL BB iFE.

(2 BAFHEBERAEREREZEZNRXE . HAEFHERFSEASSTE. g0
A BIEFEREIR. BAESE, AGHTERNRREBEERE . X, EMEER. 5
TWE,

L b, SR YA HMERAPE—EEBE TRF —EnfE IR WELSR.

2 PR I PR et P R i B L B K

MEWAT TR, W EE, 1EFERE. ek, BYESEMMKENIHEEART
W RENET. BRI LERE, FREXAZTAREENERLT . YR¥EE XELRR
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Er . WAL % -AEATEERE T (HL 0T & L (e,
=, BER
L. BB EIGIR A T A BERHAEKE (T3 E B AT e 08 4 My 85 at 4k Fh 70 55 41
¥R
2. B MR WE WL Mt AT KR, MBI — iR A

THE AEATEOTH. BEYANE

AL R LIS F N EE IR ER R LSRR AR EBTERIES. BiE
o S FRIE AT MBS Jradag s e, LA T S 7R A A5 B R B 8RB 4 B AR

—. LIEEEH

1. B, BBERH . B, T (ST, EiRESE,

2. B 2 B,

3. SLEGSRIEFE RN & PSR,

—. EBRABIFE

1 #EMAEERE B —RANERTRAEEFE NV ESHIENEE
EXHBERGT, HEMKEIHAMTICOIFEMREMRII G EESEDL. BHHRE. &
ERERELE, BT OCHEHBHETER LG, #HTUHE,

2, HEEEHFENMNE STMEDITHRNRESE. a%FR. Esheeh., £
U AFEAENEANSEAER, AMrEEEdERZE EMENEES S, REME
e W6 R e DI RGP TE 54 IE . PIHHBE M B 5 B o] P RIAY R kY . iR BB TR
B, i, R/, BEESE. Bt S0E, SWWEERES, —kil,. S s
F A ELEOCERE, AEMTRE SRR, R EEEF IR, TREE. B
SEMBEFRE. NHGHIFHIR. SEREF AR mER,

MEBEEEFRM, WMHEDARTIERERE L RRREFEPERMETE R
M WE, EHEESELWEEEEREEBRE. R, BEaRXRERS. Bk ns
P RECERE, FRINE. B EATEBESE., BHEIRS. EoE s rhad n s g
EAETREAEN ., BEMTEHEEUR ETHRLIEEEMELHRSE, WERZEE
TETE S AFIEE .

Adgr QWM E-RMEWEEESHFE. DMEEMEE. . LR Euaf
HAEFEATINE ., HEuEERES MRESWE. DUAT| (SRR TR e ik
B A R S HRE .

3. MEPIHIELNE AURTCOCHEFTFNEMNMEPEZIEELUES, B2
ALl e, HITEHENENWE. FAaRERE.

=. BEm
THEETGEPIER ILHHEY RERPEMIMEEZRZ2EREN 2R as
ff- 2 I 0
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BER (U S, FERETENED . SFEMEMEE AME B, Hik. =
I Smit 5L SRS BA AT NE . =g GrARE. B, &
I R &M ESE IR E R R FF s R E M ST — MRk dE . 4305 LR B
B M1

—. EEHH

TEKGCHTES. KiFKES L REEAEEGHP, IKAKERER,. TE, L],
HEEMN LU HEHNERE. B, SEKEY) T URMEEKRDE Ly M ERIE. &
LI SRS TEPMEEIE. (AL HCEEMNE. ML KEE R
i£. TERAKBETESEE EEFE.

KRB ARBERKETPHENHABEENOE. KBER —REEKEIERIC
T, = E . MBI E SRS, RN ARARRASHABNELRE.
il E R AR R

ME DR ImL KEEESFRISERETD, F30CE 24 ERE. FEKVAEE
EH AR (EREMBERARBEMRENNE. WEAFEEERTISERELFRERNE
EEHERER.

FEETE ERAKITE M GB5745—85 $15E: BHE L% ImL AP REEL 100
A KEEE B 1L KPAEBEBT 314,

—. kXBEHE

1. KEEHH M BEAEE, TERTMSIEHEETA.

2. B, RE. BIERS.

3. MR WMEBEXEHOEREASTAEE, FHEYHEREE, EFERZEW
TEHAMKERZFE, A ETERE LNE, EFAWRES . OSBRI LA
BIFFLE.

4. BFFr0 RO —HERAEAT 90mm. 5 15mm
.

5. REEEMEEE(ER-11) REEHEXAZH./D
REE O H 15mm X 150mm L8 . KRR E F1 2B R AT
A 200mi. W EEIEE,. BEHEASTAREAERTS AT (8
2~ 5~10mm,. & 20~40mm., NEEE R B /R
RE . KABEMRERRAERHMAE),, LHARE
HiHoAEE. HUREEREK,

6. HEFI,

7. MEHEEERE.

8. UERH.

9. BEEE KA,

10. HIRF (BFHERH).

F 8-11 KM AERE

129



11. EB7K#H.

12. B,

13. Rl CGEfim) . "R, SERE,

14. FEAKE BERKTLEN .

15.pH W 621} (S & Fife i LT et pH B8R40 .

VWER—STHEMETHRAR, MEMHLHBAFE, 2,3, 4. 6. 10, 11, 14, 15 =
AR, REFENRERKBEFHIFE L, 2, 3, 4, 5. 6, 9, 10, 11, 12, 13, 15 %R E, &
BiEtefe KIEHEMNEA FFE A THA,

=, BFEEREERN

AT R REREEANENTILF.

BRI RE PR B B0 E A
AMEARERE RGBT “HEE H
WAEEARERE [ k&
mh ZLIE BEEE B HE Fr R (H) - A L
mn ZLE BEER A IS TR B (2 BRI “EEE" A
PARBEERE ERBERE "KL H
AMEBEOFFERIERE R E L R
B2 RO 1 B B # B

LAAFEFERRARNR S SRR TENT .
(—) FHRBIEHEFE

o Bl L se .

(Z) LMEEARRERE

1. %5
E Ok 10g
FiAE 38
L 5g
& (Lo 58
1. 6% 4 F R 2 BRIB i 1ml.
A TEK : 1000mL.

2. #illi% |

(DHBECE. FRF. L HEEALHMERT 1000ml. HiFKd il pH % 7.2~
7.4,

(2) MA L6YRARELEER Iml., TA4RY, #EFIEEBT (NGRS &,
A 10ml..,

(3) BEEEFHITKFESD, L115C (0. 7kg/cm’) KB 20min,

(1) EHEFSELEH.

(=) RAMEOKRE

b "FIMEEMBEI E" K% 3 (FEH. 7BTHEBESCRES GREFES) 1,
BTAEERLKEBEESE somL.. &7 /VEEEE ¥ S5mL,
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(M) anfl EELERMNEE 72 (H)

1. ¥4
EOM 10g
o 10g
] . 3. 5g
e | 20~30g
7 15K 1000mL
I 7K 37 B R #Y og A4y
SV R L 2L O BEIE HE 20ml.

2. EREBHFENHZE

(1) R siAs i E co0ml HEIFAKP . WMNEHE, R MARBE_HEEORK. K2
B, BLLEEAKREE 1000mL. (B pH X 7.2~7. 4,

(2) BMHERSY 4LE (EFHEERRS) . BMAZE, BEInERSETH
E#N,. BE5EHSEKBEHLL 115C 0. 7kg/em®) KHE 20min, EHFETFIRELFH.

3. FRATH &

(1) HEERENESEREMRRERIL.

(O RERERNIEEENE, HEERERLFARE -2 887 5 WML L RIE W
BETFRBEERE S,

(D REETEENERENE, REAFTEFU LK ERBHBETAHEXER.
K FEEER, FETHKBTESE 10min DUKE,

(4) AXEBEERRE XENEHBRNIRE, WNTRESOCEFRY ZIRMTEHE
BiRfra ik,

Gy WHTRBHSHELMOHRSHET N TCRLNIGEIEREN. HFEDIREN
(B I PR .

(6) STEIE PR EERFIACKEMNERIA (Somm HRMBERIAIFEFRE
10~15mL) JFHSHEE S B KBEN & H e ETHKENRESAEEL
. NERECHRAOGTERELE, WAERH.

(F) FATEFHBBIERE (20

1. g% 4
EQOM 10g
B Sg
HHE g
L 10g
B8 20g
Bk =S 9 3. 5g
T 7K 7. 5 R B Sg i H
5% ek 4L 2 BE Ve WY 20ml.
iRk 1000mL

2. BRERTRNFSHES “GUEHRAIERE ()" B# & L8R, (AMme
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AR EENE.
(70) BHLEIEIER

i. g4
EEE 10g
R 10g
fie W S — 2g
e 20~ 30g
A4 187K 1000ml.
2% AL KIFHE 20ml.
0.5 FEWEKIFWH 13ml.

2. (& BIFFRAIW &

(1) EFEBERE O A oooml KA, MAERE. REMABEBRE _HEEAK. B
5, BLEBKHNETE 1000ml, HEPH H7.2~7. 4,

(2) B BRERKSALE (RFARERRE-D . BNAARE. ROGEETETH
Foih, BESEHERRKEIFAR 115C 0. 7kg/em™)y KE 20min, FEHFETSELEH.

3. PRV &

(1) ¥ ¥kl & &I FE ARt

(2) BIBEEH IS RENR, ALTERERLASNRR—FBC KEM 2% K
BN - ERCKEN O SUEEKEEMACREWIESRIETEN, FETES (BT
£,

(3) ZHHFHHEFREREMACKENERILA GFF 90mm BERHFFFRI, 4175
10~15ml), RS HNEES, BERKEN&EH.

(£) AMEABEERERE

1. W5
EO 10g
FAE 5g
B BFIZH 5g
LpE 10g
HAE bg £ hy
#iEK 1000mL

2. &

(1) 5 bR AT AR IE#E T 800ml ZiGKY, HE Il K 7.2~7. 4, BHEMRAKE
% 1000mL. T,

(2) FETFIRED,. GEEANERERS BB AHH 1/3,

(3) £ 115 C (0. 7kg/em®) MEZ Kl ar N KHE 20min, BHGETHKERNRE. I
BHRETUAELTA, BAEIT2RAAE.

(4) WEHREHRE, FHCHOKHBERERETES, MVE 6~8h =4 858,

() FZ A5

R4y B B i) ik L Be g,
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. RKEMXEFNRE

T A ¥ B 2 KRR (L 2 40 W o TH B9 J0 R A HL, T O B L T BRI AR TE,
FEPEMREBAGEN G, BPAKERRE 2R DHETRIEWENERES. X
RS RE. FTAFEEENEEE. FHUAEEERE,. RIELTH. FFRIEKETE
ZiE . RIFETETAZIGE,

IS MR BT B K ORI R A R AR . B 8-12 R

HRERE -SRIE. WREHER. BARTEEEERE. THES A&

B NFFEENIER . ME LILE®RE. DReRNTITTRE. ¥

WEE. B AT b BRI AR B L (K Y n . R TRAE
B RESRIFAKP. FREROAL TR F 10~15cem %4k, e
WIETIFRREE . (FACHE AR, KRR . VAR KR j .

BIANTTHE B R . KRR Y. CHHATH REREL
W, LIgR#E,

FEE AR RS SRR T . BRI ety R, vy
EHK 5~10min. BEFEFHIE _EHUK,

FHLEE & AT, b /K LA T3S AL S00mL AR
A L SUHAHBHIER 2mL . LIEBRINEM.

KPEREM AR RIFRAET R WV R U] RE48 58 . /KEEREL SRR 7E 4h Y,

ExFEat AR H A, B, AKBYRIE., ISR, KayHEFEMN.

B. RRAERSE

(—) KBEBEATE

B, LB

EEERBIE AR EE LR R TR,

1. & HK

BT H 3 bR,

(1) PEEERAE fE2ASEECAE/ omL ABEQKRERES ZERL X
RKEE (NEFEE) ¢, UXERESZMAKEE 100mL: £ 10 FEFE XA Sml 1 E
WEOKRERENNEEE(RERE >, L AERESMAKE IOmL. IRSRET 37C
HBEFEPEFR 24h. WEHESFRAERE.

1) MEASEMER™ 4, MABEZY, ERLKGEFHEE.

2) MMESHMEETE, B rEE, EEHBREN, BCAMER N, R KR]
hEMETR, FEE EMER.

3) MESHER. HiZE7H. 8 AED. NERERREFRE. MEERT.

(2) WS E BHILEENE, DFi—WEmrEH -SSR EBEREEEPIHE
B, THEROTVHERFERE (B) SO 2HIEH#ELNZE, REEEFIEY T
37 CHEHIBEHIEF 18~24h, iPHBEREWT.

1) MIAMEEENSE. sIAARAMERY, EAKBHETE.

% 8-12  HFE 28

@ RIAXENMMATEMYERT "TE".
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2y WA, BUKEELREEMEE. Wk nEEEIT .

3 MERMETIHE@E. WIYEEEN —/EadtiTiei . E2iREE, §i.
Mg IR EELIKIAETTE . AL RKBEHTE: M PHFEZRAELHFE
FFE . T E B,

nh 7L R R 52 B LAY TR .

1) 84168, R R LENFE.

2) fRELE. RENEEN B LIFERNFETE,

3) REL. L AR EE.

FaOEEEFE EOEE.

1) REREe. BEHESRBILENETE.

2y HBEm, NFNEEE EBILIENETE.

3) JRELE. PLEFREMHE.

(3) BERERIE HIEREMARR LA ASn a2 ICRELFERT K%
1S —MaEFTERANEE omL HEREI B ENREFENEAEE REEE)
. BETEMGBE AR -MRAEBE SRR EETAEE 13 1. RERBT 37 C{EiR
BHEsE 2dh, AEEESE (REEHERNSB S LEEASS 0. ARSI EREER.

RIBIEEE G E R EAEEEN GRS ERE- 1R S B8R KR RIS 3.

ABEBERYE (— # 8-1
TomL A EE | 1”“:1— ’}\lﬁ&?iﬁ&’a‘i HFIL‘Z ¥ LomL oK B 100;11_ 1@9’];:15&@3 f]ﬂq’_}? %7
. ] . [ .
HEER | 5 Frok B B G 3 B 4 SRR B ARG R
G i <73 o 1 ?| 11 6 | 22 36 —{_ 92
! | 3 | % ] 13 7 |27 13 120
7 7 |13 27 8 | 51 | 18
3 11 l 18 38 g 35 fi) 230
1 1, 24 ¥4 10 l 10 69 - 230
3 18 ] 30 20 !

. KRR 300mL (2 f7 100mL. 10 {} 10mL1:,

9. KB K

(1) BKEEEL: 0BT, BTEM L. AFERENRE FBE) MARLLEHR
EFEK, FEHRKEE. HAKBEN L, WAuEayKER]EXES NG E%RKE,

(2) FEHEEARmL 3 FREABEABEAZAEN S MREFAHEFHE).EMA
1omL AT EEF IomL FBEREIBEOHS G PRABTFNERE) . EMA
ImL K#: T &EF IonL TR EAREQBREREN s MREPREEET.EMA
lmi. 1 1OREROAKHE 4158 3 MR B, LIERIRIR AR DA & IR Ke e ik,

Q) HIEEETEAPREREENHAT D ER 2 58 KEPHXHERE,

.. iEfRk

EEER B AKFFEACT KA EER —FiEE st duid e
WMEEERLE., SISELERMTROTHEBEMNERE L., BTSSR, FHHRSETHE
FHEMABEEHEY. BREHEHKEFERHXHE L
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Ak HEfLE SR D F82
(RS R 52 omb, B35 10mL 2R1E. 5 {7 1ml 7KFE. 5 i 0. 1ml. ¥

< B o' ol £ 106mbl TRFEH & F & omi 3 100m], At

" L e A2 B T B 4 B , 1 B W B AT
1) i) 4 s ] E ¥ th 2
i l 1 2 1 0 { |
& il a 1 1 {1 2 i
£ i 3 3 1 r 3 #
K r l v ] o I 110
0 o s 9 1 v > 12
0 o 2 1 1 z 1
0 1 . 1 | i ] 1 A
0 1 2 6 1 1 2 8
4 1 3 ¥ 1 1 , 3 1G
0 1 1 4 1 1 | 4 12
O 1 3 11 1 1 3 id
i P f 4 1 2 N &
G 2 1 ] 1 Z 1 8
0 Z 2 7 1 2 2 1C
0 pa 3 G 1 Z 3 12
0 2 4 11 1 2 4 1a
0 2 3 13 1 2 2 17
{ 3 i ) ] 3 n 8
0 3 1 7 1 2 1 10
i 3 2 ) 1 3 2 | IS
0 3 i 3 11 1 3 3 13
0 3 L 4 13 1 3 4 17
4 3 > % 13 1 3 ) 15

E I N
{ 1 ] g ] 4 f} 11
i 4 1 q 1 l 1 13
£ 4 2 11 1 4 Z 13
i} 4 3 i3 1 1 3 17
t} 4 ! 1 1 4 3 11
0 4 5 17 I 3 22
g 3 0 9 1 3 0 13
U b 1 11 1 3 ; 1 1>
0 3 2 13 1 I 17
0 3 3 1o l ) l 3 19
0 2 4 17 1 3 4 22
4] 3 i 1% 1 3 4 24
|
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B 100mL & B
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31

17
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28
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34
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3z
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mkb

@ E

1

]

{
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L=

ol

¥

&

il

{

L=

1%

# 100ml KB

oW o BT AL R
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i SEH TGRE KT K IRE B a M E

1. #E# [{F

(1) EBERE FiEENALFY. MAEEK. ETHAKSGDELERE 3%, 8Bk
Ismin, BI- R EBROHERATR 2~38. UiREREHEH.

(2) fEer K Al AR ER. XEXHE., 0 H 121 C kg/em?®) BEZETK
B 20min.

2. nfiEAKFE

(1) RG220 88 T R FU X BB R o . 1S REmE W b . MSRETE S K& aY iR
b REMFEEIFEAS. 4 333ml KR (IUKIE S HEGL S . AU I AK PR R N
. WS, ITHIERREIT. 50 0.5 REETH#HITHIE (—HET2 30mm AHHERT
ERTKE. WIEEFEER LIREFEEAST 50 THENEHT),

(2) KFRIESCIR . A4y 5s. 2 HIEERRE), IMTIERR., HEXHE FEIGEETL
o, BT ERBRAERE (0) &, EEREMAEE MR L. EESEEEN
R, PIERNASEE N, BREWBIEAILERT 37 CHEEAFESE 22~24h,

3. MELER

(1) M 22~24h BFE, JEEFRXHEBIFENETE (BEFHLEL LR %
BEiET) TR ZIRRE, B, MEEZCBAENFFE., WAl iZEEK S Tk E
HE. YR EEZRBAELFETEN, ET—$B%.

(2) NERSHEEY, I REEF EA AR EAEF A SN EAEEAK
FEHRER R GEFTT RIS SRR A KB ERSESSAER G FREFE ), £ 87 C13

I BTE T 24h PBESE, KBES s~sh IERGE =<4, U
) 67 B 5 I 2 B B T 1 6 BT B 7 o S M

o x HEHATE AR, ENETAERAMEEE T, LE
8-13.
- (3) HHRBHABRBEERRER 1L KPFEnEN,
T AN 5k B B BESE
T (=) SR
v et L. A K K
(REESE) (FEPE) (1) PUEFEBREFEAKERERR ImL 5B S5HK

B, IEARBETFOA. @iEs 15ml SR H AR 45 CAER
MEFHEEERAE, FREETI, (EKESERERTTR
2. BRERATME—FTEY, ANZH—- PO HFEFEESAEEITAN
(2) FHieHIBEE s, 8T, FEmm L, ¥F37CHBREMNSER 24h, HITHEE
¥, BP R KEE I AR R AR
2. 7KIE K
(1 IEHBRENERRN ImL 2B I KE EARST oml KEKAREH. BY
R 1 10 BIFRRRHE .
(2YWHL] + 10 W 1oL FEAKTF Sml KEKAREP. IR 1 : 100 HEE,
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FRIERGRBEA 1 1000, 1: 10000 IR E &M . B[ B oY W R i et 2 40 B #
& .

(3) HKEWER 2~-3 PHEERENHREW lnl., 2530EAXETFILA . U THIER
FiE KA I BB

3. MR EERERE

EFME%iTEnT, sfHIREEENE., LERANKSERE, UWERK. FieT&
I ESe . WREEHEENLIHESR. BT —SirArtv ., EXEHEEY
TR, ERP-ITIMEFEERAREEERN. WRELH. MEMRETREEER
F)FIEAZHFEENFEER. ERREE TP -, e —fPE iR
A7 AR S MRl Mt 5S4 2 IR T2 MEF I

4. W AFFBREHTE L

(1) BAERFETLHREBENTE 30300 ZB&EHITIHE. HHE-PHEENTHYEE
FEMNTER . WEBFLOZFHE R REGRENHREZ (WES-3H 1),

(2) HEHFTHEE, E-EN@EERNTE 30~300 2@, MHEmHEEEaZHE
FhE. HHREENDTF 2 EREAEOENE, SXF 2 llMEEdi/ O@EEa
Z 832k 3),

GYEEHEBEENTFHEEEYRT 300, EWEERSNTHEERRLUEE
BEAREZ (FE -3 4,

(4 ZEMEWEENTEHEESIAT 30, MVEHEEREATHEELELHRS
fZREmE e (MFE -3 5.

(52 FFTEWHBEEMN TR ENEALE 30~300 28, WL 300 5% 30 MTHH
HRELBRERMREZ (LFEB-3F6).

HERZFIETEEHARERN * 83
;‘;{ﬁ]ﬁﬁﬁéﬁi‘l‘.ﬁlﬁi‘gﬁ ﬁ"ﬁﬁ%ﬁ E?“E {Eﬁ ﬂi % _ﬁ. -ﬁ
il ik B s
101 197 1673 Z W | (4mbld (//mL)
1 1363 164 20 — 16400 168006 8% 1. 6 104
2 2760 295 46 1.8 37750 3B000 3 3.8 X107
3 2890 271 B1) 2.2 27100 27000 B 2. 7X 104
4 xikit ¥ 1630 513 — 313000 510000 B¢ 5. 1% 103
3 27 11 3 — 270 270 B 2. 7 X107
6 LiEit ¥ 305 12 — 30500 31000 2 3. 1 X 1¢4

(6) WIBRITTEARYE HEESE 100 DUARKELANRYE, KF 1008, RAZMNE
BEF, AoUAINEFEEAEE, DUOUSEATETE, A THENTEERMNZTHE
ETH 10 s Rk R R (AFES-3 “WEFR" £). EMSEFEL “TiEiE w, MiE
B K EE A RS R

PR FELEERPEARTHE A (RiETHEKFERREY GB5750 85
GREHD HBEH .,
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m, 2z

W E KR EBEUE T amEe it 2ABEH KRB EEEIEine

g Rk Y SR R S

RS EOQEEER O fkg/em® XH 20min,. M A lkg/cm™20min?
ETHE L. Mthag T REZE TR ERLMNE?

HEXRE R KR, e RXIR RIS H

T

wn

T AMAEERWENE

—., LBEEH

i IEFEEE K E R

(1) BHREFEHEERE REBLGHPMNES . BHEFRBEEFES . #HL
GENTT

(2) WEFEABERKIEFE WHFERESNEPHNEFTFBEFE, BTmMEE.

() WHREFEARKSEEE BEHAFERAEEAREGERE. ARTS 5 F.

(O KBITEERR BRXEAEEMTERBIEREERE L, E37CTHEF 18 /)
iHs, AREEKkmEMT L, BEET, R~ ERENHEER. BT mEMA. 5
WH 0. 3ml. {HE B . EMHFEF 20mL AEFEOBEREFEN AT (20X 220mm)
M, #E3TCT, EHER 18h,

2. M. B,

3. . BERRKERS, B, REFEUIERSE.

=, TEHE

1. TSGR D-EHRENMAERE, 2P SEREFE 12 XREERED, EHF
SRR RE BB, BAKAERT. RS, AitmiENE gt ERign.

MEMENE RN TEESM., FEHETHPHRE A (EE TR BBttt 8
B (BEEENERNNED TESHETEETRN KRS, ATHEERNKESH
PR R OE B BRIt nf A F SR B EL iR E A B A E E AT E e E . F
SR B A B e it it iT R e,

AR HAERAERE, 3 ERe®E. () E¥ERdE; (2) BWE RN
b3, (3) MEgabIE,

2. ELIGH

(DM RI2EXEERANNEEEARBEKRERERE (BEER 20ml B,
W FARE GEBE S, BRENAS). R5. Bl X Inl TERE, SRAETHMBTER 0. 2mL
3 18h M B RER W, BRRIAEREOREKEREN. EFHE. BEES, TH
(Ed Rea ' i

(2) ¥EFH BEMGE 12 TlEERE, BFRENEUEER L. 37 CIREESSE. H

O FFSIFREERMHE TR RN R E R DTS A ST R . FRFHENRERFFIF H
R A FRITEEREERTHE.
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9 ¥, A BITEEFE 00 1.5, 3, 4, 6, 8, 10, 12, Uk FEGH,. Mok R, BE—R I
S

g gh3a 1 FiR%, TEFER sh B, B, M0 lml THMRIER (HER: L8« #AER=—
300 IR BED . ME GRS, EFE dh BEHE, BAKEETE, RiE—ER
T 52 |

BMERM AT, EEFOh G, A FMALFHKEFEQKRIEEEFHE Iml.,
SRISHREEIRBIEF: . TEREFF 8. 14h TR . MAKELE, L —&EERlE.

(3) thit EEFARBTRTMER AR EVHESERE. BT R E T F#HiTH
i, MEMEH R/ PMERBENEA R,

et B AR Y ERAEER UREMPHATEABREEERE AT HIE,
Mmik Ery S Bl e, HGRME . ME BB Rm, WilyHmeE, freEFRE
0.0~0.4 LEMA .

WA BB e ST A Ee b i i g

=, BERK

. i0FIEF 0, 1.5, 3,4, 6, 8,10, 12, HhZ SHEEWMEHEE, MUE b i
B sh BMEFRE, X_EBWHWENERAEFRA R IEEEE.

2. UM B IEHE AH Ltr, R AEe, Sl XKBIIFRER. mEEMmIEm
BFH 3 EERKHZL, FmU LR, (B IERERBZPA YN RKELE.

M., BHE

1. ¥ AENESEDERMN AL AT,

2. FIAERERRTHHAFEEERTEIEIEAE?

3. RN AWETEIS R MK BERNlE A L a1y
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3 T

T, EEFTRESHAMAAEND

—. B#Y

) E TR T SR EEEN i B EE ] B AR R MG (0] 5
EEAZRILSFERIRES, TENE - -BREEXRETHEN L.

—. WiEEEH

1. BRI (BRAKUEMEE. MEE. WEH.

2.

(1) 10X BRI IEHE .

(2) HFRENE (BRLHE MeMidH (HBEREMNT L, BRTBLITRF]D.

=, BiEFE

1. BL1000ml, ERW|EZAXKOHENT, #THS (15K, 2 5850, FEHEH
HE--EE.

2. RISt A EHSRK (B nEiEE, WA ETEE, UaBmiktng
iGEE) EAFHAPERFELL, FERTFARIE.

3. AL REI A A A B S, tEIR S ARA,, % PR, O FHEE R, L
HE B 15 /2 9] BEAE [F] B R

4. MiEEEE . STRIEH.

5 T 1 S#ith, AGEN I0UHEREF B 1omL, Z'EHE, METANEBFSIE, B
BlE T3k, BE.

6. [B]FY, L2 EHEE, AT EHBESIE, NMEHEERT. HHEAKEE S £
i8] (40 Smin, (B & BAE] 5 3 oY B (RIF R BRI . R S AYBT M AE#IC T . BT
W] B A A 4 TR E R BT (], SRR EET ], B A S, B0 10X FiER R IE W 10mL.,
HEEHE, BFES 3K, BEILFETIA.

7. W ERHH, MR EREW, AESEE BEN e S (R HEREN S )
EHIFRE.

EE: (D) WHRANEBEZEDLE DT mg/LL, M2 5HARNBEBREZVIF

lmg/L INAGE# I B R, WIR 2% 2 S AR S8R s SR TIE.
(2> #EEHEE B mg/L BT FRR.

TTH A
1 Sh ERE 5. Omg/L
25 FRE 1. bmg/L
EHR % 2 o/
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iR ST E] Smin
mBEN 1/2
B K -3, 5><6Tf>< 9—84mg/L * h

L. BXESFHERR

—. B&Y

Tl FEKEREYR, EPHARCAEURE AR ZALEFENG, HXEDHRA®RT
EHEEEENRSENEFEREEATNETFRE. EANENSE, BERXEELZIE
NGRS Z BN HEEERMEET KPR IR Rm . ®it, TolEK 3 sE3a7
HERIT AR ARG AR E. FEHMHMRRT IR T EAK &R R
Ik

= ARSI EN

(—) A5 2R %

1. iR AS ARANNEHEERE, BGOSR E, SRR R
g E TR OMBETE, BESHEELTRT 1oem, DFR#EEPHE
WIER AW REE. WEEHBREE SRS ER W . AR/ 5~7cm
K EERRE, MAER 25~30cm, & 30cm 8K F 30cm, A 20L EHAT ORI A
Mok, —HETARTE s~ 12 M REEH.

2. YIFEF ] ALY 50~200L MBI BERE . VIFRATRKIEA SRR EER, EHI,
ZHEVETERMNEREAKEFERIE. ATHRIEKPFLEMNEHE, THEFRU
B, EITHAK A LA BESRET HSRESE ST HEART, SR EEIKK,

300480 AR AL EEHEEER 8, R, WHE &G, WRAEAKREA
(A P oy b £ R T R0G, WINATRMH O, Hafeay, ARAEN -3, Sk
(@, BEARBAMEKERBiE & MM 5 &, THEK—Mn[{E5~T7cm Z[6, RAEHKXT
?cm“u

R EATERBEMG ZMFT GFREKE YF—2H, & 1od AL, £
FEHEIEL GRS A 3R, REER IR, DAERRRAPRNEINAES .

ERIRET 4 X, R AFY HATRFRT I A F BN H OR N A 1090, Tk
WRE FAHIA B RET R, AERRENAIRCETSRBREGER. ARaBARER
BT D A BRI, SMUAITE LA R E A,

I Ik (D#EK HRIEHFEARSRYFF I KN R E BRSO E#R
FE S TR, AR EANER] T M B 69 AR SR BOK S AE 57 R S HEAK A LA K
PREIEEs RI7K . 08— KSR KR R 1 5L I 1R K S B gUmAGE A b F 2 Al ml m . (X
FHKPE . . RRERBREEENEE FEIEKMKETEVRENS]BZEND
58t 25%. REEICAKP pHE, MERWEEATESEEEKIKERERMHER.

0 FTAatE., 3T, —8MEE3m UTFETE. AR EREESIRAIERNIE.
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(2 w3 A&

1. 7Kk FEAKE B0 20~28C GR/K&E),

2. IHWME AP WEHIEASERYET 4~0omg/L, BRBAKFEEHTTBS RS
ERASE. BAEIRM, ARl D, oHFERS, N AMMALESE S<E 5mm
BRMEREDSBHEANOLUE, LEEEZHRFYRITSHIRE. It T m AR ER,

.iAEA NER -BESW 10 FEFFLE, JEORERITRE S KA
ks KW ERENAS . BT PTRmnd. ESEREERES, ]
A LF ok, BEELE2 &,

BEZBVTHEREASNMES 2g/L G, BUF 1g/L a0 1 1g/L. — K. 3 TF
iRk s~7Tem ), BRELEHRH L.

= RHESE

1. MR EK HSHBKNBEOKFITAREEAHRE. —REEL THEL,

2 MTFHEEAREE -HRAESEFAI0R,. B4 VTERERZET. BRHBRKE
MR EHW AR S, SHOKTEBEEHIRYS . mE—&E#8 9, A F8g 10%
MIFETZE, B WH 0% A RIFAERE. THULALK SR AN A EE,

A58 A R R R A R D DR .

iREe A TR il B BRI A s 1, (Bamd 3 SesbTim) ot 10d B, MR[LIZE &,

3. WEERY I #: AN ETE 2¢h (EEMERR Bl R, FRETERE &
AR RS RS SN, —MIE., MEEE 24h AF) 24h 7K 11K,
TR AL T A LR,

FT B IREPHERE O] LRz RN A S RBOREE) M /KEEE, Y
S AR RZ TR E R — AT E. FREOCITHERENE X EE
i 2E . -

1. ME ERXBAGARLEA 24, 48h0 of, WA BTHFIORE, arER
¥] a~8h R BNV FAMEMIIRIEABERRNES., ERES, nafFRER
T BhE —— B AR B B Ui B (Rl B AT B R R A B T AR B9 B 7E Bmin FIARBE
M, Mzl an gl atRT, LI &,

5. A EEnth PREEENMITESEAKR. HHELpHEF/LS,. HEW
WE., W EREE, NREEKOER, TENOLNIENE. BREMNMERNT THEA
HITET R A M TEREM3E.

KEFELME. -MERANBZHABIET U IGERESTEIRDGFERS BT, g
MEHMEREREEE AT E.

B4, MAHEREE, WZNEKPED SR,

6. 1T H  TERIEACL, DX EAIEH IR E . DA iEn iR A G =, &
FEHE(ER LA —H8), MR HNIEERE 24h & 48h50 G R BEKIRE . ) 50%
RS ERE ERIE RN EZ 2R, Al TL, 7R, BEZHE Al BseaE# L Em
B, BRARMAEEYHEEEE. NMRENFIZIRMEE T 2RE, LAKHEYY

0 EHCERHET o6h #1.  -FRE 96h IAS[RMS VR, TLOA NGEESE £, UAERH BT,
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ok

AT L. % 0.3
2471 |
[ 187 L, |

T =

o 48T L,——4sh - HEZHE (mg/l.);

7 (mg /1)

BRI, TRHEA-THHEAMIELN, KPP 03MEU2HELT2EN. ATES

24T L, ——24h F EZHR (mg/L) .,
[FIZE) T EEFRERBHRRRER, kEXPEDIVNEEERIET.
id 42 & BEE W
AL () A% g BB r
*1h 48h
Jn 0 10 0 0
7.3 10 3 )
5. 6 10 8 1
4.2 10 10 ﬁ
3.2 10 10 G
. EAFTREWAKESN 10meg/L,
#) L FTHRMNABRER#ELESE
T EAC B, EM-1 R, HEHKE.
24TL, = 6.7% 1
. 5
48T L., = 4. 4% T
B XK FEW i H —=10mg/L ﬁs.;-f T -ha“ﬂhﬁn
2TL, = & ?15; 10 _o. 67mg/L ;EE,‘ (I H — =l 43h
% o —RTL. . ]-‘
g 4.4 ¥ 10
— _— B - ¥
ART L., 100 0. 44mg/L ﬁ .
BEERE AKX 5
2
. . 0. 44 X 0.3
& = — = (. 06mg /L. * 24h BIEX
MY EERE [ 0.67. 2 g/ [ mEE
0 14 |
MHARKLZEKRER, RiFE#H - Y0203 1o EG 60 70 80 90 100
HA TR, FIERERKEEAEMEN W B R (%)
NEAREUEFYH . BIERE—MRH 10 & -l CEESHETEE

Ui Ld . ERAFEHETHITERANES

WEHRT—T AL ARSKEEE, PR EAFERE., WEPFEREE, WHFERR
AERRE. RiEEEIE LR EM aXELZ e, E AN ELKE. E1%iF
K5 MR R, R EME R, #I7ERE. pH HiE,
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