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BMENMERTHE KRG B
BHE 6 BER

(P ERERMNAESTSR, 2
4R ESF B W KA
BEAE BHE EEA KEY

LR Abr S epfsE ., 3D

LEERAFE A BRI AURE SR Fech, IR B3R 2, M 172 AMRPE RSP B8 B 284 BF
AZRNEE. BRSHEROEERKiTE,

2 EETHREEEN, FPEREIEN AS1.593 71 AS1.860, RIBMAETF®, &
EEIEHEHATE (Psendomonas ozalis), EEBHZAGEMITE (Pscudomonas
acruginosa), IXHHBEREBERT —EXE,FBREIRET %,

3.ETTT AS1.860 ARABRMEERR., XU EBREHLMEE oH A2t
RAERENEMEIR, ENTIIBRNER. E580FEBEmRk, S3EuERA
YEBELTEN. A THIERKGER—SEL, L AFEERERETERNSE. BSHienN

A HERIAER, BAEmMARRANRRER,

EBIREREXN 23C A, BEHT

MIFHET, AS1.860 BMKMBRESF L 19 L E, HLEAEZ BRI 85%.

Kkt (RREERE) RAETES.
HRERE TR, th AT R
BiEH., SRMIES. HUATERIMKEE
R RE S RE, BERIEEE
Bak, AET o/ NB 7 T, Bl
HLEFER BB ITHAEER,

Eh, LLZE A EER A A E s
BABBNHADHERE. 193 FH%
FE IR FE(Strawinski, R. J.)FIH38 (Stone,
R. WU B S Mo E AL = SRk
SERE T KEE, MDA KERER £
BT —FFTE R LUENESERLERE
AKADERE MR Y, PREHET, A
EENTY, URABFH LR R &
AT THIF. X, BEERE T, &
FH AR RE T SR 5 45 1,
W X155, e F L REER70 %07,

-

B4 AR AR RBER Tk 4 = 1917
Ho

FEEREAA TR A T %
B, BORTEHBBNME, ETHEOME
RBE, ARAMEEBREFKEBREFE
R A BRER R, @ TH, Rifnx
REREKEBREFN—ZHEE, 3
LZRERFXFEMBIE. AXERRE
ST ER KRB S, HELR
PR R EE SR T,

HEL Fik
—., EHHHR

SERGRAE REERSZERELE
7 PEBRBAT. S, B8, HI5STIUR

AL 1973 F 6 H 11 AWLE|,
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HhEE.

HEGEENE EX THAFHFIB
(Klavsmerier )%™ BN 5% 8, HBEET
MBI ESE. HHEHERY: &1 FABRKANE
# NH,Cl 1 %, KHPO, 20 3, FesO, - 7H,00.5
%, MnCl, » 5H,0 0.2 #, CaCO, » 2H,00.5 33,
MgSO, - 7TH,O 0.5 ¥, CuSO, - 5H,0, KI f%&,
B4 eH, 8530 8 KE. BEMWEENA
2% MRS (T, 45 97—98% ), SEH
R R R B A PR AR N 2% 3R R
ERARGEREEAREERENERDA
EHERE (EEFPRNHE. ECHBR TS
AN AL B EEAH R BT, SENEBTR
AL Futid 20), BRI ERFFEME,

RS EAER NILCLL R, Na,HPO,:
12H,0 10 3, FeSO, - 7H,0¢.1 &, KCl 6.1 35,
B 1, B oH, 8 B 30 S EREE. EERET
AR AT Kt s R R R & o

REERE HHFEIEEEFEHRT
(Wessley)'! QUTHIEET Na, S0, B9RE3RE, HAM
TS F& Na,$0, 30 72,CaC0, 25 5, Na,HPO,.
12H,01 38, (NH,),50,2.5 %, FesO,: 7H,0
.13, KCI 0.5 3, Higpd I 2ARLFEBAEN
W R Fe 3, AR DL EAF BB ERE I AR
AR R RS RIE R E G HE, EXERM
bIES TESHSE, HARIERAE NILC
13, Na,HPO, . 12H,O 20 &, NaCl 10 =,
CaCO, 10 T, FeSO, - 7H,00.1 ¥, KCl0.1 5,
BHEENRBELAFY URRNERITHE
EhRBRNERORERRESASER IR,
Na,HPO, - 12H,0 3 %5, NaCl 10 33,CaCO, 5 R,
FeS0, - TH,0 0.1 3, KCl 0.1 3%, FrEEEsfxE
¥4 A Tk BB, He ARy R R T R T iR AR
REHAH, AREXE. EWHHMAS BK
R,

NREHFE EEEEIERE, BUOrERE
0.5 B, MG, RFEF IR, BERFOER
HEHTIEREAMEEE, RERTHES
B, ik, ECRE K .

=, BRGE

EEEEE R 200 EFZAMAM 20 &2H
BRE,EHRE 2 R EERAEVRES0E

F =AM SO BRBHFR)AET. RBE
33 R, B SR 20 N EARORE T ik, R
B 5%, IBERFEHEN 180 #/5, RIS 60 2k, B
BEES AN S0TH 500 A X BE, X8
Y82 28 FHEQ 340 T, EEE00 310 88 /47, B8R
EREREN 1, BE 1 AF/EXLHEEE
BigmaniaE, eg BN EsTE
ﬁo

=, NEFERNEHNRE

R RACEEITEEE A NE
B, U R EaRETHINTE., BAEHD
BERABENREXSZCH . RENBRAE
B KGR W i AL EENTE, B
1)2% BEKER; )M ETH:EMD

WABEE=112 (DLERT), Baf: DE

TR EERBEE (0.05 TEFAN EE
EREEET 1027 10% BREERER D, BER
NFEH), KB EXEERLEE M a2
1% FeCLZBE, XKOBRERACEELREE
BEHo hoh, BREFERMET (HK 253.7 B
KIMBEREN, KiFBRRTEFEAEL.E
EREREEAMR (Socll, F. D.) 099 E0 A%,
MR KB ER 55 Fe(NO, ), B AR o
EBEEBRORERERRFMANE, 85
FALECEIL, WIB RIS R KGR

HR e H B RELT

—. ERSE

A TERRBENMEY, REME
Sy —RRIRAS A BRI AR R TT 2 IRE RS
¥, MERAENEELE, —BEFFRN
pH TH, M@ HECRREE, XAETT
172 DR EERSE, HbRE 65 M
PEEEF AENFEY . MXERERISE
Fwrh, AEF 284 BRI BENHEE. R
f1EE, X N MENELE, 5HE
EEEBE R R BN HELIE
B 65 MAKE, HAREEELTREFR

« hEFEREE DTSR —E REA HEYET
g RS,
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R ES ST B SR LT R
ROBILEMEOTRE, —RESHS R
BB (E Do XATHRMREYR
FEAERMBIAY, A5 EEERL
RIS B T — R %o

&1 AFREREPSREEMESER

# B iawe

* & E B
LT A 19 11 57.9 61
» B 14 7 50.0 31
. C 20 6 30.0 32
» D 10 2 20.0 10
PRI 3 14 7. 50.0 42
» F 5 2 40.0 13
» G 22 9 21.9 29
» M 37 14 37.8 39
BRI 9 1 11.1 2
» 11 3 2 66.7 7,
LI 1 7 4 57.1 18
s I 2 1] Q0 0
GAEST 1 0 0 0
BRI a 2 0 0 0
% b 2 0 0 0
» ¢ 1 0 0 o
LR 3 0 0. 0
deHEE 1 0 0 0
- 172 65 38.4 284

AT TR BB RR AS 1.593 0 AS

1.860 Bl AREMAT AT CRIL B iR #E

A EEIN,

=, PRGBS

¥ _EEF A EBF AS0MmE, &
EIMRBIEIE 2 K, SHELIRRE L2
ShREK B RE R — Re BB Ho M
BT XERERNRE, RIAWA
PRE 1% KE, RiE+RRRERT
15%. FNER, FUBkBRiESE, B
SRBESRIEO pH (E FRE, BiGR, BR
BBk, T3 T 5K 58 R ERE
ROBE S, X BRI, B A5 BT
tEhE s,

=, M okiGERE AS 1.593 f1
AS1.860 gHEE

M=K G ERTEE RS, @E@TWWE&
KRIF. BRI EHMEE, AS1.593 1 AS
1.860 #E1T T Tl LS e M BT 92

AS 1.593 4RRRFFIR, S E, B2 Hu
BARE, BEAERECRTHES, 0.6-X 1.0-—2.2 f
K, WEME 23R, E3 (B 1), #H
HEIR EEE R, b, 4Rk, B,
Figa. ERHHE EEEEE, B
FRBESE, BEE, R, 8t
BEE, 37°C £EEIT, #m@sﬁﬁﬁ 8
LABARBEI

Bl IERSERITE(Pseudomonas ovalis)
AS1.593 mffafegs (X 13000)

B2 ﬁaﬁ@ﬁ%fﬂﬁ%o’-&u@omoﬂm acrrginosa)
- AS 1.860 B REA (X 13000)
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AS 1.860 EHATIR, I Hl, E2XKPE
BAdE, HEAEEKHEFL, 0.44—0.66 X 1.1
—1.7 {k, SAEMESRR, B3 (B 2),
ERWER FEEEY, BY, KEELE,
ARG, KA G, RERA, POFRk
wzei, ReBEtE. fELEK. BEFHS
BAE, ErRihfRoaginge, RE
o BIREAEK, SAEEE, 42CHE
KERIE, e, ik, HE LB R

TRYEAE (Bergey) FMEE-LRY, #
EREMER, WRTHRKEESLF L
FIRLE, N 9 BB T B A fEfF B J& (Pseudo-
monas)o AS1.593 BF AR, 37°C
AR, R4 B, A ABRER
REEIFE, BENNERABHFE (P
ovalis)o T AS 1.860 A LARE:, 42°C A=K
BLIT, SR AR TR, NI S AR BB R TR
B (P. aeruginosa)o

g, AS1.593 Fo AS 1.860 Pkl E

ARG T B =R RS ERNR
B, R RF (B 3), AS1.860 Rk
EM—FEEFERN, H-BRIKE I AS
1.593 i, EMELGEHZEFEFRRST,
AT AS 1.860 X FREEIE XA 06 FIEE
Fio

— —
a4 .
T T

ot
%)
T

RBEREE (F/71)
o0 [=]

(=2}
T

HARET

3 AS1.593

Bl A
mm AS1.360
B3 AS1.5935 AS1.860 FERREEREANFERE

XFREEMERME L, WRARE
CR1ER), REBREEFAHHAEL, &

FREEREPKIGBREHELE  EER—R, GR GE2) RA, —F¥
BHERHRE ErBERERRE, XHARESESE
e T AS1.593 1 AS 1.860 FRERETE B AE T, ‘
7 F2 REEREBHRTFBRER

8 #® AS1.593 ' ' AS 1,860
o B #® #1 E* LY pmE** ‘ #= # 0 m CHRHHE
wRENR D | 1 3 (12 | 18 1 3|12 | 18 T
AEEGE/A) | 12.3 [ 13.1]12.8 | 14.0 | 16.4 15.6 | 15.6 160 15.0

* EREEAE ERRRE, AR,
*ERERANME L, ZERAE,STAER—K.

AS1.860 Btk = AR A TR #y 4 1

—, BEHRSHRMNFROHTPN

SR PSR R R I A1 Rl 2 b & B,
ERHEBNANL%, 3%, 5%, 3 RIGIE,
RIHER 24/ N RITRI, R BEE1—5 %

T, rBEEe—3 (B 3). B4EH,
24 NI R, TR BB, AT pH Y
6.20 REFINEE, BEREL, BifiLH
IR B, ORI N S &, AR
Figes pH FREE 5.8 LU T, BB BABIR
1, BIEY pH EE] 4.8 K, B MW
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R, BXRFMGAKEGBRABEEYESR

Mo
B3 R SRR RN

Kegke
G/ \EHE
FINGE)| 1 3 5
ChiD

12 0.0 0.1 3.1
18 7.6 14.0 15.9
24 15.7 15.8 15.7
28 14.8 15.8 15.7
33 6.2 11.3 14.2
48 0.0 G.0 0.0

=, Beiels pH X ~BaEn
Fl NaOH 1 HCl BB REF R SRR
WA pH G, MEEREN,
256 pH X 6.0 I, K BRIREE X EFH 147
W, FE pH MNE, FEEREHRES.
kRS pH 2y 8.2 I, 23R 96 /N, BRfO7E

EhEE. MEYMEALERAEE: 107
7.0
§ 6.0
N o
¥ (=Y
] -15.0
"
e
4.0

0 12 24 36 48
HEFENE RS

B4 BEREFTRPEOEHERS

B AR 19.4 38, HAMRRIN A B £
SHT I, BemriEhs oH FTRESE R B IR
pH FTFE, (U BRI RO K B L B
n, iR AR pH 8RN, MARERK
B pH FREHR, RIS T & b
FI A HERRIFE (R o

R4 REERILEN pH HERBEEH

Pﬁéﬁgfj 48 72 96
ﬁﬁﬁ;ﬂ
ger pH | BCE/AD | # pH ) BGE/F) | #ik pH | BOGE/TD

6.0 3.8 14.7 5.8 14.7 5.8 14.7
7.0 5.8 15.7 5.8 15.9 5.8 15.7
7.4 5.8 16.2 5.8 16.4 5.8 16.4
7.8 6.0 16.4 5.8 16.7 5.8 16.7
8.2 6.3 13.1 6.0 18.7 5.8 19.4

=, BMEEERE

B 5 G387 REBE R E T BER T K
BT BRI B o MU ETLL B Y, B TR
NHMMEARTEREN, 3 NaHPO, -
12H;0 HIIREEA 3% W, ZLB¥ 96/h i, B
RIZEEE S BT 19.4 5o

O, HBRENTRAOPE

IR RN BRESRT R ME X BRI R B

B—ERIEN, B 6 iIEW, RERFSNKERE
3% AR, BEEKEERIE N, BerY = B &
BiiRE. £3% WIRMISIKE T, MmEX
17 5a/Fo  BERF G KZELEYE53E %
MEAFZEER, AEARRPUFIHE
BEFEHAIHEIE M

. ERNFRNPn

AERMRERZENLAN. AT
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ol 5) $51H1, FFIRIRIVEIUFRETRT AS 1860
sl HErEEmAKR, NHC AR A EIE
il B, BREEZE 0.1—0.29 RTE A B (A

T4 . 7), B B RPN EARE.

2

& _ 15

) 10 - J E }V

£ st / 1

% ol , =

, 3
s
4 S £x
2 B / ﬁ 12 [
=
L ! ! L 11
2} 48 72 96
¥ #utfE (hety L L 1 I 1 1
Na,HPO, - 12H,0 #ife. 0.05 0.10 0.I5 020 0.25 0.30
—91% 0—02% s 3% NH,C] 3REE (%)
B5 Na,HPO, - 12H,0 %k Y =R B7 NHCLRENFROEE

18

17+

—
=3
T

—
W
T

—
L
T

AN EE (W/F)

—
=3
T

—
—
T

1] 1 Il 1 i 1 I
¢ 035 10 L5 20 25 30 35
C2COMEE (%)

B 6 B R
FRBEENRRFRLENARR, & NHC,

NHNO,, (NH,),CO,, (NH,);S0, FJLF}
EPEANARETTRR. &R Gk

F5 NAAEIAR TR

R K 5

BB ey RERH G
NH,CI 0.15 6.2 14.0
NH,NO, 0.10 6.4 14.0
(NH),Co,|  0.05 6.4 13.2
(NH, )50, 0.20 6.4 13.3

75 EOREHFENEE

EBEDEREE1% 2% K, K
& KB TER, ZRBRET B, #iL
RABIAEEREN100%2 M 94%. UK
BN ENIRE /L E 0.5% T N, B
FREIK Sy BE g T HE Ve, AR — kR
BAGERETAE, EmE K AY oH &g
FEH. HEW3% EH, EMREIE
HEEFE, AFERERERN KGR
HEIUEHU . KEEREHLETAE
SEEA RN ARG KGR ER
#E 20—50 /N ik, BN R R B ENN D
2 0.3—0.5 3/Fo 20 INRFRT, AKEEREY
KRR HAEN, S0 /NN EAGEIRE
ZEHn, BEAER 15 Rl bk, a4t
KR BAT LRI E S0 /NN AT &
MR, FTLBENRHSEREREFE
XFRo HBKPEMARELE, pHED
R, EpHETHR 6 UL F, B AE
EARER(ES)

£, SiEATRER BEOE 0

ME 9 RIEUEH, SEEERKER
FrEry, (BEBRMRK, KA FeSO, -
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Fppfhdsr, HaBHE 52 f0 84 /NREREE
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PEEHIER (R 6), EMARRENNE
ERE RN ERRE, RERE/ITR
EERHAIE . 7F 111 IR E TAZIREH
BRIREENFE 26 NS A, 7 1:0.05 1)
ENFTE 60 B/ AL AT]E a9 7~
BeE. XG5EMEERE—EEY, B
WREEMAGENERGEE, MiFRE

M 7K 4 B R IR L o
F6 BAURERTEAES
=5 iR REETE X B
CE#HHAR) (ha) (/7))
68 12.5
1:0.05
60 16.0
52 11.3
1:0.1 A
48 12.4
1:6.3 52 12.4
1:0.5 40 12.4
28 12.7
1:1
24 12.4

. BEXMARNE®E
FA 50 FEA B R FT T IREEN 7 BR BT
BT, RIRBTE AR 64 N EGEE, =

= —
L] [
T T

kbR B (FL/T)
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BIRRE (°C)
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SEHEHN1:1, ME 1 FTLEN, F#EL
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MICROBIAL PRODUCTION OF SALICYLIC ACID
FROM NAPHTHALENE

Fa You-nua, Xu Sui-wer Anp Liang Jia-vuawn

{Institute of Microbiology, Academia Sinica, Peking)

Zuong Hu-xing, Wanc Suao-rEN, Tanc Jiong, Zuane Li-rowe, Li Hou-xiw,

Huanc SHu-rang, Cul Fu-quan anp Cuen Guo-jun

{Peking Coke Chemical Works Coke Chemical Research Division)

284 strains of mnaphthalene-utilizing
bacteria were isolated from 172 samples
by enriched culture in media containing
naphthalene as a sole source of carbon.
Most of these strains could produce
salicylic acid from naphthalene and the
zeid production were determined color-
metrically.

Two strains, AS 1,593 and AS1.860,
showed a better growth and had a stable
yvield of salieylie acid. They were
identified to be Pseudomonas ovalis and
Pseudomonas aernginosa respectively ae-
Bergey’s Manual. Both
were maintained for eighteen
months, and no degeneration of their acid

cording  to
strains

“producing ability was detected.

The conditions for acid production of
strain AS 1.860 were examined. It was
found that the slightly basic intial pH
and the higher concentration of dibasie
sodium phosphate in the fermentation
medium increased the salicylie acid acenm-
lation. Perrie irom was essential for
the salicylic aeid produection and no
detectable influence of ammoniacal nitro-
gen source was observed. Aerafion acce-
lerated the production rate of salicylie
acid but had no influence on its final
coneentration. Under optimal conditions
more than 19gz./1. of salieylic acid was
produced by strian AS 1.860,
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