W A B 2 H
WS5® W2#f 138—151 EH 1957 4= 5 B

B FRE R RIERERR LAEE
hon o

G4 F ¥ -5 N -F3

b 3k S P 6L 2 B B - R S0 o, B R, (R A 60 BRI S — R
B2 B S B , AR S IR LB ; s AE — P S T P I A BB B A T R4
HEIFSEREYE, M, B R AR —EEH R, 3 H R T 5 R Sl e
EIRERE, DURI A R

Sk A TREREOA 3, BB ERRS , Wwaf A Novy Kk Smillie™ FKRRES
B, B HERR b i 20 SR A RAS RESR Y s 38 Mclntosh-Fields 338% MR RBEMT
13, BERS R SR ST P A0 B A T T 24638 H0Ab 94T Rosenthal™) FC4REKIR
¥LAR Buchner® Fefielbil T MRS, £35R A LEILE T S aR g iLH
1, B Brewer™ FCHIGEZ BERREILL B &7 A0 R FUMA L 38 M BB AL LT, 5%
ATHREBRIE AR 1, AR R, BA S HE R Ln SR, 0 LR
BRRE SR, B T REHE 2 , sk AR 5 S i B T B £ SRS MR
8 T8t — e E .

BE#> Buchner JCHAEIES B F-BRiR R 3, RN TR B R, i 7 B8] P HE P
B B ANTEREARUAT IR 25 I HEFT R 7ERS , LB BB S . O E7E6E A
R ETMATIERE BIURAE -, BRI HAL fr Buchner K7 60.0 S AEk
Z M RN A TR R 209% NaOH 3.0—5.0 ZEFF; Jordan!®? FKCEIEL 1000.0
ST JE Ok 2SR R A 3% & T 10.0 75, 1% NaOH 150.0 ZF, H. JI. Yrepcknit(®) i
200.0 ST JE R AAT 2200 R F #bi4 T 1.0 35, RERRER 1.0 25 MiTRRIKE
FOR %55 i BRI P e A AR RIS, PR Al N R F R 1.0 &, 10%
NaOH 1.0 7, ERREVMREIS RS, EEA LRSS E BRSERA 2%, 8
BAER S ST S S, i A TR AR, R KRS, g
WA 65.0 SEAJER, 0.4 AL LUEFIEE AR IR A i AR RR RS, 58
#H8 H. JL. Yrepexmii A3 09F BB

* 1956456 A 1 H ¥™,
AR T A LB L8 5, S B .,
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RS RED) S & HERF, Smith RYWEMET RBHIG, & ®MMEH %,
FEERESHRAMEE. RUHNIRY S, ETREFRERRRFREEEAR
B S BLEE BI, DUFI R0 B B Fu R AR SR 1R, LM RN B 7 R W B B R R L —
LR R IR,

(=) BERARNEBE, EEIRTFREEELAAR gL

ERREMA RS T8 RS SRR AN, SR ER
Te PR Bl B IR, SR E RPN se TIERB PR A E, BEENERE,
W AARSE A RUE EAOMUR], LT RRRRREIEE, BRRA I R B R, LR
SRR IR BUA RS BRI R, BoCRREEE U A I, e @ B AR
Bt R BCR BUR R, BERE E 48 f Al B R PG L R R P BUARE RRIBR R, RTS8 B 4
HEHE— AR R BRI

EERP N EMBRARER (RFEEREOEELETR, SELRNETE, R
BRI SRER . (1) ZEEHRER (%) HESLHARR, 3% &4% B
BieE _EAkEHE % , B B R AERAES. (2) 6% HIRARHERES SR H

- MR, BAERMEN B, 3) SR ANRER (20%) R, HHE3% R 4%
BIEE R ; (BEERMRR T, MK RERTWE, WL EIRRE
BRI AT A E R AR ET A AT AR RB AL,

F, SEEHRRRTAOERIEET LS ERE RO E

MR ROk

1, R SRR, RAREEERREAR DT, RENXAE
A 15 BEHE—R, WA&ECEER 7 2@l (1:200 &3BK#HQHE), 0.1
ETFHEESHR 2022 AR REKT, 48 A EREAS B M,

Tt AR I e BT R AR AR R ik, IOk, T B TS IS MR R R,
BRBILEBN R :

BER AT Yy . BRI 18 NRERY RIS U IR SETa S, —AE R I—
SRR AT AL A,

2, 3% W 4% FCERISFEH (pH 7.6), FAREREREAM (EEH 9.0 H
K, BH 1.5 HR), FFRISTANFCERIERS 12.0 227, BEHEFRE, B
37°C WEB—7 R RE R,

3, WMEFNEMBRERENOTR. FHAPNEEN, RN SEHEMTRAE. &
E—3 14 X 15 FHERNBER LR DRIGAE X P Ha B LR £ T8, 7k
AE BRI E AN, T EAHEME T A R MEE N, SRR RE, B
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140 W OE B B OW 5 %

VI{RSE % 558 - AR 2R B S R, (R R RAE AT SRR BRI, E—
F R B AR AR S A R AE T T BE AT R A A B R M R b, R BREE
835 SO LS R R Y 28 R, TRBAECAE MILSEnt , hwt i MR A IR , R e 2 AR PN
T b, Hig 8 T REPE; LR ErkeE®a.

Hds, 7R 7.5 JEX, B4 0.8—1.0 HRENF ISRARY SIERE KM
B3, MRS S A EINS U EM . LR, e iR AT B R
MR, R AR R R % , IS M R TR, SRR
LB EHE L, S B R 2 i DUBAE M E (BBR B4k = 3:1) i), Hap#
B B PHE S IR 4%, AT MRS TP IR . B LR S A e 1 , BV R
B ROBLE T DISE2 MR,

BRI ZMAEE &8 1.5 Bk BHEK 9 B M0, HAAE S 88.0—90.0
3 A JE K, AL 12.0 ST HEN, K 7.5 ER AT MRS 11.0—12.0 5tk
N, SRR T A R 2RI 65.0—66.0 37 540 B-EL 5 30 vh Rk — R e
P ZS SR o

T EATBRE A B R S LSRR B AR S B L R IS R R R
R, A AR — R W R, - F A 3% k4% LB RROKE S, 7
FHE AR A KGR A B R o , F R A R IMBF R

o Jordan BCSEAGF L, AME 65.0—66.0 05 EORA ZEH] BRI s KT M
0.65 3, K, RS EAARRRE R E AT E AR BEE, S YREE EY
BMETHREHRE 0.65 7, TRE—SHABRHEARMBERNE, R Jordan
EXARmSNEH, AREREE 270, MR MR TR A RS, whi 1%

F1 TAREHLARN NaOH EWTMEMABIOME

Neom | naon | FERGBARTE CRRASIN) | 470 BB ORRAS )
) w R NaOH BA R | g NaOH WA R | e
%o | @ | s | b | wAe | R T | wAa e
1% 9.8 9.00 -6.8 x R 9.1 -6.7 £ &
2% 4,9 4.3 -0.6 3 4.0 -0.9 A
3% 3.3 2.8 -0.5 He % R 2.9 -0.4 LI
4% 2.8 2.7 -0.1 %5 B 2.6 -0.2 = 5
5% 2.0 2.1 +0.1 # = 2.2 +0.2 - S
6% 1.6 | 21 +0,3 eI - § 2.3 +0.9 PR
7% 1.4 | 22 +0.8 4o 2.3 +0.8 ot
8% 1.2 ‘ 2.4 +1.2 &= 2.5 +1.3 &
18% 0.52 | 1.4 +0.9 k3 1.4 +0.9 E

20% 0,48 f 1.3 +0.8 ;. 1.5 +1.0 =
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NaOH, BHEH 9.75 ZH B 9.8 T,

S BUESOUREE BN 5% —6% B NaOH B 3% o 4% W LiGRASR AL
WIRRCR O, T A SR BB T AR b, (A RBAEA LOLFLMER] 6% &
NaOH f fSHAR . 13556 7 WK SR R 4 ) 0 VT LB P ML B AR | R A i
BkHr. S7 NaOH Wi fE @ mMscnt 6% 5, RINGH IR M55 IR MR E R
S BHIE, , B S RRLLS B B 3k 3 M 0B AE TR T A NaOH At MORRSRIE v AT
W R MR B R E b, IR A AR RS

EZ IR 48 FEAOEEIRRE R , AT LRI ABERIRN RITA R, MR AR
R , 75 I AR A KD R FECERRE 72 1, 7 RLSEER N
T B SR 2 B, LIRS BB AL SRV e P o B R AT, AR DL 6% NaOH % 3% B
KBS R 4T , RAE AR LAFBEESHO/RKITEE2 4% NaOH & 4% BISHIRIER T,
RAE3% % 4% HRSTE LA K I FR 8 2k 5 RUF IR, AR IR E R R o

F 2 FERATERG TSI U K G RHE NS

3% | O o M| LI B
COH | NaOpy | HEEAB /MRS MBTZANGR | A4SANE HeRTZ M

NaOB |53 Ac e i [ Na0m meoksi gt 11 [NaOH |os kst ot | NaOH [mAcnt 2t i T
B ok Al MR (Sox K| M ek RERA] Rk Sk B A
(=) | (E)|B (A (A (FHA) B (A ()|t

2% | 49 | 4.2 —07 x| 4.0 |-0.9[mKAm 3.9 |-1.00 k& | 4.2 |-0.7| KK
4 | 2.8 | 2.7 | -0ajwmi] 2.0 | +0.1|heE 2.6 |-0.2|hER] 3.3 | +0.5/mwE
6% 1.6 | 2.3 | +0.7| st | 2.4 | +0.8| 5afk 1 2.4 [ +0.8| bt | 2.9 } +1.3| it
3% | 1.2 2.3\ +1.1] & | 3.0 j+1.7] e | 2.1 |+0.9) s [ 3.4 |+2.2] B
109% 1.0 | 1.8 | +0.8| # | 3.0 |+2.0| & | 1.7 |+0.7| % ‘[3.5 +2.5| s

% |mA #&

L. FNEEASEIRTBRESEROEE
fo L FR AR A B TR i, BB —B, fERE'E NaOH Z RERA
R, S UL REHREE 0.65 F, E—HRERMBET LSRR E R AT M

£3 REIRTFEAATEIEE

ﬁ&ﬁgﬁzi % NOH G |y g g ! 6% Nzagl:;. ?zm:l g
0.65 2.8 . 1.6 .
0.5 1.9 . 1.25 -
0.4 1.5 +H+ 1.0 ekt
0.3 1.12 ++ 0.75 +H
0,2 0.75 + 0.5 ++
0.1 0.375 - 0,25 +

B o~ SRR, BB o BRI, IR - BRECh, W+ Bl W
N, LB E; — ik,
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142 W& B 5 %

B4 ERFOREEDEM At e K RE R RERR (U3 7% LB RIREE
FA) WHHEBAER.

# 3 RRERREBHER. TR 0.4 BELKEZRETFHRA 6% NaOH, 1.0 THE
TR , SRR AR E .

(=) WERERKiL SEEAER 240 B A R IRE

A7 e SR H B B A% R AR R, T U TR IR A TR , TR TR
A AR B A B, BRATHE R 7 R A A L — S -SEATINR (Jn 75°C) , ARGER
e 300 A B Aok 3% ST VAR, DA T AR S iR . (R B RUKIRARE , BF B
T 1% 3 1 ; Wi EL o R AE B R A op , BOR M0 IR O B, WA BT R 3 7, LR R
B IR IR RS, (BT B — 8RR TN A P AR ME A S B A B R
op , AT SR HEES) AR iR , Al O-MEREER R R TB R EHER., FEHA % §
WASHRAS, ARG RAEERNEN, BHRMBRASN S E. whiEa,
MR BTN S E R RN R e . A IER A B R R
e B 2 B A SRR B TR PR B PR R A T

o By R

1, B8 JUEH oM, S MBRERSERBE B E RS, XR4ER
EF S, H S I U R R, B — SR A R, HE SRR
WA SR EBNEE (FEEAERRY.

BRESRES T B BB . (1) RSUVEEAR . BN NAP, BE L 37°C,
¥ 18 ARE, USRI EREE, (2) SRS AR 5 EFLE D, MER
37°C, $§ 18 /hRE, A — SRR L,

2, K%

(1) WBIERIS, ACH 3% LB, mA-— & B RSE F mski; , 5
BIBES 0.05%,01%,0.15%, 0.2% % 0.3% . ¥Bh= ,iEMEETA{L, BR%H pH
B 7.6, HERE,BE 12.0 £,

(@) AALFRETFLBIRIE, B SR 7 ARk P R 8 IR o B Fp A6 S 2 LD ML
B R A B OOTE R S A — E R A TS SR RRK b, R 5% BIFEH, # 100°C K
W ohnid 10 AR (SEHEKREE, AEEREHH) , REFL—EETEHREAR
fEF, IfERA 12 29, 3% FLBRIEA, LERES. JtfEK 0.025%, 0.05% R
0.1% RALFRE=AEERE,

' M R AL I B A SR R R AR, O 37°C TR IR I AR
o
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1 WM. RBRF RS E BRI L s

3. ML HE MRS EERRERIE D, BEY,Ba6%
BEH 1.0 THAREME A TR 0.4 BATERAKERET, PR Byigi A 1y @
37°CT 48 AFe, BB ESTIRE,

A 5

RFR4 B3RS P LBERNTRRIRE AW SR ERE, £ 3% IR REEAD
BB ERE A BRI, AR A 250,

#F 4 FRREHVRMNRSHEMRERIRISIES

\-\ .
T ¥ x 3% pAam | 3% FCERIRFHASWRmE
L B % =2 e
" % g 0.05% 0.1% 0.15%
HEAeR) - — 67 45
E R R RN B | ESURMER | KN | o | WA
ERNE 0503 o f085 REnrx | BEFE
EEGEK) 23 12 0.5--1 0.5
*x B Ow M| m 4 - - — —
£ BIWH B RiF B i
e 23] 0.5—1 @k #tak #HR
SREBEMREZE | N .3 - - — -
S - F niF " L M
ARG 4 34 3 2
¥ oxE B M| X B B R L Kz
EX 3 5 R B Ry 3
AR - 4 1—2 sk
BHMpREREN | W B ) RN HOBTRE | BOMAREEN | ORI | ARBEE
ERBH B B  F] S
¢.1¢ T3] 3—4 2—3 2 1
EREDAE | W ® - — — —
& B HW By g B g
_ HEGEK) 7—8 56 45 3
WRERFHAW | W B | BCMREX Rz % D73
4 B W B A g R
et 29 2 1—2 1 0.5
BEMRRFREN | K i — - -~ -
& & B W Ry RE | RS B
i (k) 6 5 3—4 2
EXmpEEw | & BN Y % P L}
EX-3. 57 BT Bt B R
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B £ W B #H

548

&5 FRIRAMKENEENEA N RN

E

3% BFEEERR AR & AL JACE B

LI 3* 3% H-(Eilem
m By % LIRS
" E g 0.025% 0,05% 0.1%

(%) — — 3—+4 2—3

BB K- E: 4 k3 i Y] KA mt BHW M AT R
4+ Bt ¥ 108 et BErE BEFE
P (k) 2—3 2—3 2 1

X B B W | W -8 — — — —
EREW RIEF J-§13 J=¥ 3 s
B (k) 0.5—1 1 g gk

SHBWEERN % -8 - - - —
£ EH¥ JLiF L R Smis
R (Ak) 4 33— 2—3 1—2

O O HF W 4 18 Hoabie s .ot !ﬁﬁﬂkﬁﬂtﬁﬂﬂﬁm
FR-X & J-% 33 =23 e L
B (k) — 1 0.5 e

Wt AR S A E: B | A AR | HoabR Rl | MREEHIRPER R#
& B &% BT o E £~ %
() 5 4—5 4 2—3

& HEMEH | B .+ 4 — — -- —
& B m B B By J-¥ 13
HEGEX) 7—8 2—3 2 1—2

BB Y | R B HOAE R iz EF3 Mz
& B H B J-£ 3 =133 "
EE(ak) 2 2 1 FiS

AR AR | K i — — — —
& B # B R L5 T
AEFER) 6 4 2—3 1

EE R R ) . o P AFAREERL IRl 22 E/A R
& B REF R R e

FE PR BREVEBIRIBINE , 3C 0.025% iR B3 B STEM A RIREARE
B, TR AR S R O R M E M, EMNBEREAE 0.1%
HTIREES , ERTAL RO SER O AT IR, TR R IR TR A
B RS KB, 8, MBS HENERETT R HEISRRE
0.1% WERRY 3% AFLIBIRAS, o7 e A-MESE FoR AR 3 HAR B R R R A9 1E AL

(=) Smith KEARAERHEFRIEZMER LIS

EREHRIFREEEFEEVRED, ESNRRALASREY —. BRFER
BT RAOBKLEY , XAS —EHRERE (e , JESaRER%E, BAE
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REEFEIIEE, Uboh, B S AN NS TR S SHER RN, AR A
AERAEBE R ERREER, Smith RESREM 0.15% &@EIGSEML IR
SRR, E—AT T LUA BB AT MRRIRIR , B kR DR B A
#Ro

# Smith S MBIRA M EAH 1% Tryptone (IEEEHR) BIAGELO LI MR M
A 0.15% WS, s mAS R, I LU S, SR (1%) BT,
RGBT CREHE, TREBEHSRE AN RHAREETENE. &H
B BT W — IS O R 2 S A b BRI R o o i B R — 2R, AR
#4757 Ho A, Smith KEEME—BERELHE T R0 R K E
BIRER . BT R B RRER IR BLOH 1% , BU{BUA TSk FT BE SRR B ALILL BB R
FROEELLHOLEE. BUAESERERETHNRREERES 7660,
B TIR A B AL R A A B SRR, 3 JLIE MR T EAE BR DAY
BRAC Ay  JE e bl 4 3 R4S B LR S SRR B MR 4RI B B B 3 S R 1 SRR
FEMERAR, MESETE, micHiRBNSE ERMEREAES 6.8—-5.2) B,
R R miR e, i, B 508 Smith [X28EEETRGZ T R L ERRERT —%&
Wik, SHAERLNETRFMEREE, XA Smith KEMMHERMENRY
B SR . BRARME , TR SRR O A R PR e S At R

OB 8O &

1, B AR SUSCTEAR B M O R I TR B , MO A e R 3 ARG B, AN ES RR MR I
HulE R TR MR SETRAR S o BT =B R A A SR A B S TR , e iR
BHEARRER LT, FFHEESRENZERLERE 15 HBEE—X,

Repreno iy BRI EAERN, 7 37°C & 18 NEMELHEE— M
B 3% LB RISTRE , EREER TIE 48 /M, LISHSHA IR i ¥ Ve
R 0.2% MALSEBEEMIEIS T, £ME 18 M5, SRUEEEERARBEENER
CEMRERY ., LR SEBREN, B R E R EES NS
BEET, SRS AR AR, IEEREE A (W12 18),
WEBEEH SR BT T B2 A SRR e E,

2, HER (1) BEMMEBEES., STEEN ERENRIEEERMELEE
RN EREEES, A LB rEteE, KT 0.05%, 0.1%, 0.15% R 0.2% #i#/E4E
M, MG R HEHE pH 7.4, BREBHARER 10 X 100 ZRERE+, 5% 3 7,
BEEESREH. ) BMET, LEREIREMERT, DURRREHERISEES
LS, BB SIS 10 % A EEREARALAY 0 IR BRI R R a1k,
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146 m & ¥ B O 5 %

SMEERY 10 X 100 ZERBUVE M, B 3 I, 1 37°C B8, EERFE A,

3. $ERE 0.04% AEEEMEAKRM G IC T 5 2 B B b 2 5 TR TR
=),

PR R, MEHIT®R 10 x 1.5 ExZ HFE, BAMH 1.6% AP RIERE
IR s oo B —og MORRRIRIHIA, LRI S IKH , BEHCR o

B 5

B, Bl AR FF A B R 5 AR FE R R) i B 0 3 S B TR R B b A R R R

FERERATRH), B IR EATIAE, 0.15% B/REIsFEBIEREER o, i
BRI 24 NERAIIESE 0.5 EIHES MR EEY) . BEROIEBR I —HE
&, BRETHEATRORRER A, L Ak, A ENIEREREHNERFRAKMER. &
B SRS E MRS, b -HE MR, WHERTT 0.2% SARIEFERT
LURTESURH N RUIF AR, A DUEREEA M EE, &6 TRENRKRRK
By R

X6 TRAREEEALCERSFEEERIER (18 1 HR)

oA BRIk | EA R | B ECER | FHERER | EFRRR
m FaAM | B (REZTIANELSLLEES Y
0 + + + ++ ++
0.05% ++ ++ 4+ +t +H+
0.1 % ++ + - -t -
0.15% it it -t ++++ it
0.2 % -+ - kb Eansd R anad

NS, C+UARE; CHUEGRE; TR YRR

Z.. FBREERIREE

SR IR, L1 0.1%, 0.15% % 0.2% S/, frieg, Rl
B 7 BHoKAY (%S SO 203088 00 I S IIF Rk i) RSN, 3t
3HEA S M, FHEEH PR EAE AT MEE &, B Smith FCSERIDF PR
&5 R R B . EBRBR T, BB T TR . (1) AR ER
SR E R R R R, 5T 7 30 T LSS R H , BRI
R, BRAMEZBEMESH; 2) BAZBERFAEER, ARHRHHN,
HEEAREEETEN; ) RBTFERECRRIENET R, HHERY, 7R
AR, FUGEILE R ARRE , R LU P B E R~ A.

BUERELILTINT : 1.6% IR LRI MO AR 50 1SRT S UM teE, A
BT A SN 7 e RE e TR, RIETMEAGS B RM (X
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Tor~ o5 ERBRRR S EERID . LSRR TSR 2 iV , L

KIEHE. HRRERG 2R, UBAR R T ERREN B, SR, 45502
EFA ERARROCRE R FRRE S B E, BRI RMIE N 3K L,
SUVTRERE S b — kB A BERE IR T ASTE 2 SN RAE A HK P 75 BEAE AR 1 T Ao

BRI IBR WAL 0.17% B 0.15% HfERIRT B L i RR &Y
BEY, St RE RRF RS ERERTwEQ S AR T atE, B#
V2% % fé BAE<F B M A nl , B s O B R 2 AN B o

BV 0.27 BRERCERENT -, 8% 72 1 ARV ERKD
A 4 S R OE o

() HWEE a2 R&HEEDHESREREANANHRE

Smith KEM 8% EHAESCILRHRIERERE S B ERIKFMGER
FEEEOBRAMER, BRIEOMMEE, EHBREEMNE LB HEN 2 —H,
ERERREES ME2BREAERER, X OASS LR FREREELLL
RELCBMENHEQRIER, ARESRREZ S, EELDSHERE:  REN
PuEaARFRAES, SYUNE, MERTE, 8 o2 ARk, Dkl
$E R B WD P 1:100, {BEKHE B, BERUIERE TR Ritohr, B
BESIE—EMREE. HEUEOREEENG. HRERLR MRS E
B, BRARMEEEWAIESE. SRERRIFAQEEEEEE LB RE 0.2%
R/g L E T AR RAFAECR, BIA0E DS T B B E S PR H i
B,

o# B ik

1. B8 ALESBhiiEA e 5 B Fmdl. HRAnEdynitEe
0.2% /8 BT AP 18 NFRY B R,

Z, BRE ()EREEAR. 20.2% MiFMAE (pH7.4) 15 3La, 557 10
X 100 ZERAUE R, # 3 ZTFF BB BEGR P, SRARIMER, AW 10 8%,
Bis0K, B LIS K. BRARES, WL BRI, EHREREaR. A1 7149
JEA 3.0 sy 5 ERE N, BT NIRRT E A A F B R RN, BIGEBIBT R
Bk, BIDIST RIS E R A B RIGMREN . B8 -, KR REEAHA. 2)
BB, MANESRS FHBCE ML ER, £ 100°C A% LR, #5k%,
KT , ke b B AR T 3OH Tk B A, AR B R AR B R & X,

TR T B, STRARE & S st B i % /B U E R, B e -T2 8.
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148 w £ 4 B O 5 &

2 5
HEMRELSS I UEARSKRESEAGRESLRER OB LR, WY EiE
EES,EARN 12 . FHE 24 MEHBE—X, SHEENGEESLER, £W
B 72 Mk, REMBERFRAHREFMRRIARELEROREAR, TARX
MR DISEHER 2, BRI . BRI R RS, B bR
AR B B R PR RAR B A A B VI A M R T RGOk AR T s DS S Rl
Ry TR B 8o

) |

B RS E R RS, EARAETHLRS R ARG R ER A E
HES; BRFERRN, A EANTREESEL, EAEHFREE L ENEETR
BRI FBRMERE R ER T BB PR HE — B B e R B
WEARR; EEHHE LR EERE MBI T R, B, ERTERRZ 30
ried, AR RS T iT eI R . RS LR R %, B R LIS
B, SR EAAMMERREA, WasE T SRR F IR, EREVIRE, F=8
BF. TBEEAS TR UBRES s iR RO 2 AN . R
SR iy Ak BER R AP B, RIS ST, IRIIE . Mosh , EERERB R IREER
— SRR, —HFE .

AEWTEL- RSEIEARE, S LU 75°C £ MR EDRTEARZE 4 3 H
BT, 1HEBL 3% TS RIGER PR A B AR SRR Y, MRES
56°C 421w, HATRIAMS Pk, FHit, AREHE S RERIEEERDER
PREEAEY , BISE 2 EE T i E —8 ., ELIEH 0.1% i3 s MR,
RAEIMER TR R EROMERRANZN, SRAERRFREHEBNS
RESSHERY , i — P EE SR

FEAE FRE AR 0B AREE O B A R A A 0.1 % TRIRRRYISFERE N /R ERE B
BB ER R A0S R B A, ARG e, BRIBESnEs2—1t
TSRS , I R BRRE SRR LR,

AACARE TR AR IR B R A SR A T R R EAWEIER, BT T 1
FBIEARRRRERFIREA MBI BRENE T, BRA—FRHENME, {HLEX
Bl , LD UICORE B R 3 PR 2 YRR M IR 3 FS o S , AR R RO T B i
AR RIS . ERMEE IR T, 76 08 F S SE At PSR B & R e ot Beeh , RS 08
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SOME SUGGESTIONS ON THE CULTURING TECHNICS
FOR CLOSTRIDIA

Hvu NEer-runc

Department of Bacteriology, Kweiyang Medical College

Both in clinical bacteriological work and for the students’ practice the culturing methods
for clostridia used at present are often not satisfactory. We therefore made efforts to modify
certain technical procedures particularly in regard to those used in the isolation and identification
of this of bacteria. After preliminary trials, we found certain useful modifications, which are
offered here for consideration,

1. In the literature, there are various methods for obtaining anaerobic enviroment, neces
sary for the isolation of species of Clostridia. The anaerobic Petri dish technic advocated by
‘Wang I-min has been found simple and practical. In his original paper Wang used 1.0 gm. of
pyrogallic acid and 1.0 cc, of a 109 solution of sodium hydroxide w0 produce the required
anaerobic space. As to the quantities of the chemicals needed, there was, however no uniform
information, Besides this, it was found that in the anaerobic spaces so produced the cultures
were not so satisfactory as expected.

For these reasons, experiment of the anacrobic Petri dish method with special auention for
studying the optimal quantities of chemicals and moisture were carried out. According to our
experimental results, 0.4 gm. of the pyrogallic acid and 1.0 cc. of a 6% of sodium hydroxide
added to the space enclosed in the bottom dish, which contained 12 cc. of a pH 7.6 3%, liver
digest agar, and sealed on a glass plate, produced an anacrobic enviroment, which was
sufficient for a good growth of the Clostridium fetani. Under such a condition, there was
also produced, the least amount of moisture.

The original paper suggested the use of gauze to absorb the above chemicals, but it has
been found that in so doing the presence of the negative pressure in the dish often caused,
during the opening of the dish, the formation splashing droplets, which frequently spoiled the
culture. In our experiments, small Petri dishes of 6cm. diameter were therefore used to hold
the solution and this did not only prevent the formation of droplets, but also keep the set up
<lean. - )

2. In the clinical specimens obtained from infected wounds, there may be the presence of
organisms with the nature of spreading growth, such as Profeus vulgaries and Clostridium
tetani, This kind of growth is very unfavorable for the isolation of a pure culture. ‘To
overcome this difficulty, we tried to incorporate solution of boric acid or chloral hydrate at
various concentrations into the pH 7.63% liver digest agar., It was found that a final dilution
of .19 boric acid or 0.05%, chloral hydrate gave the most favorable inhibitory action. Between
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these two substances, the former was found more preferable, because it insures not only a
better growth of the Clostridium tetani, but also'a good growth for the other species of this
genus, ‘

3. Sugar fermentation and protein liquification are two biological tests often used for the
identification of the species of Clostridia. Smith recommeded a high colmn of 0.15% brain and
beart infusion broth agar with 19/ tryptonc as the medium base of the sugar test and an 8%
egg powder in brain and heart broth for protein liqufication. We considered that this medium
base was rather costful and was not a medium base available in most of the small laboratories.
Besides, the cloudiness of the egg powder in brain and heart infusion broth was a disadvantage
in the detection of the enlture. By our experimentation, it was found that a pH 7.4 of 0.29/
peptic blood digest agar in high columns were a good substitute for the medium base of the
sugar test, because it was observed that in such a medium Cl. terani, Cl, welchii, CI. septicum,
Cl, sporagenus, and Cl. histolyticurn grew satisfactoryly,

. We tried to put a small cube of coagalated egg white or human serum into each of the high
wlumn of the 0.29 peptic digest agar as a substitute for the Smith’s egg in brain and heart
infusion broth. After autoclaving, we innoculated the 5 species of Clostridia as mentioned
above and it was obscrved, within 72 hours of incubation, that the species which possess the
activities of protein liqufication, exhibited the ability of liquiying the protein cubes.

Smith used the solution of bromthymol blue on a glass plate to detect the pH changes in
the fermentation tubes. In our opinion, this indicator was somewhat too “sensitive”, owing
W the fact that some species of Clostridia would produce certain substances such as hydrogen
sulfide which might render the medium slightly ‘acidic, especially in the carly stage of incubation.
This shght shifting of acidity might be mistaken for the spliting of the sugars. By trial we
finally found that a good substitute for the bromthymol blue is a strip of filter paper permeated
with bromcresel purple. This indicator paper was made by wetting an ordinary filter paper
with a 1.6% bromcresol purple which had been diluted 50 times with 959, ethanol and dried
o the incubator, We inoculated the 5 species. of Closiridia into the fermentation tubes
consisted of 7 kinds of sugars, and dipped loopful of the contents of the tubes separately on our
indicator paper every day. In so doing, it enabled us to determine definitly the pH changes
of the 5 known organisms within 72 hours during incubation.

We adapted these modified technics to examine a few specimens from clinic and soil with

satisfaciory results,
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