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Studies on Penicillin-producing Strain (III)

The Genealogy of High Penicilling-producing Series of Pen. chrysogenum H512, and
the Relation between the Type of Colony and the Productivity in Tank Culture

Yuichi NOGUCHI, Osamu ARAQO, and Shunji OBA
(Kyowa Fermentation Industry Co. Ltd.)

1) In the line of descent of Pen. chrysogenum H 512, there have been more substantial
gains in ability to produce penicillin in the UV series than in non-irradiated control.
UV irradiation seems to be effective in selecting high penicillin-producing strains of “L”-
type in shake-flask culture.

2) Through six generations of “L”-type on CZAPEK-DOX agar medium, there has
been no remarkable change in productivity. But a little better growth was observed
along the line of descent since the first few generations.

3) “M”-type was found to be more suitable for the production of penicillin in sub-
merged fermentation with high agitation and aeration than “L”-type.
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Fig.l. Genealogy of Pen. chrysogenum H512.
~—— Indicates selection without treatment.

------- Indicates selection following 2537A Fig.2. Comparision of 1st
UV irradiation. .
== Indicates selection from broth. and 6th generation.
—= Indicates streak of tank broth on agar Right : 1st generation.
medium.
- %ndicgtcs direct inoculation from B to Left : 6th generation.
unit.

Table 1. Productivity and productivity distribution in Pen. chrysogenum H512 series,

Strain | A pait | Buni T Raoge  |Average| No. of
<1600 ,_,1900 ~22m ~25m >25m u/m u/m colionies
HS512 2530 2260 5.3%| 39.5 47 .4 7.8 1490~2320 1940 38

1K658 | 2040 2490 20.8 60.0 19.2 1700~2400 | 2090 135
2K 492 2100 2060 2.2 31.8 52.7 12.1 1.1 1510~2540 | 2000 91
3K137 2018 1920 7.9 50.0 3.8 5.3 12702430 1850 38
1F32 —_ 1700 32.4 48.5 16.2 2.9 1110~2300 1710 68

_ 1F 361 — 1670 46.2 44.2 9.6 1240~2120 1610 52
1F 187 2110 1470 12.1 29.0 41.7 11.2 6.0 1390~-2880 1910 107
1F 461 1835 2080 35.4 41.4 18.2 5.0 1658~-2612 2090 101
1F917 2140 2100 15.2 20.7 20.7 43.1 1744~-3516 2400 58
1F 923 2005 2008 8.5 40.2 35.9 13.7 1.7 1240~2530 1900 117
2F 37 2100 2080 15.2 22.8 54.5 7.5 1510~-2270 1940 66
2F98 2080 2340 9.1 54.5 36.4 2060~-2830 2440 44
1F4 3500 1730 5.9 27.9 27.9 16.2 22.0 1253~329%4 2185 68
2K 499 2000 2690
2K 502 2380 3.6 32.2 42.8 17.9 3.6 1520~2590 | 2010 56
2K 551 1980 2000 }
2K 571 2230 8.3 .63.1 28.1 1320~2180 1810 57
4K 163 1862 1960 29.2 47.2 23.6 1440~2480 1730 89
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Table 2. Changes of productivity in 6 generations
of Pen. chrysogenum H512.
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Doativity | 100 % 110 | 91 | o1 107 102 Z(A)type Db DIEEHED TRETTN
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* 2100 ujml. bAERFIIIELZV, (L), (Mltype O

i A unit TRIEK & &EBNAEERTH 505
(L)type Db Did A, B unit () Productivity OZEDHBHILISNDITH L, Mltype Db DIEK HL,
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#9iC B, Cunit @ Productivity TZOEOELHIREIND, HNLFED Screening FHikTid (Mitype OHIEE
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High agitation, aeration WM T 7 4 —F 4 VI FRICLBR=V ) UODEETI, Z0HESLMAT Sha-
king culture LEL {AHEL T3,

4, M], [(Litype BT 2 2 DOBEBKIZOWNT, & o2 IB8TANT 3 Productivity % Hililk U 7245212 kD
WML THD,

ERITHE

Bk 0 1K322, 1K268,

B 0 v — FiEHLE Glucose 4.0, Corn steep liquor 6.0 (vol), CaCO, 1.0, NaNO, 0.39%, A:=prtsfiiz Gl-
ucose 3.5, Corn steep liquor 6.0 (vol), CaCO, 1.0, NaNO, 0.3, 1KH,PO, 0.07, MgSO, - 7H,O 0.025,
ZnS0O,-7H,0 0.0025%, pH i3 NaOH T5.8iz adjust 3 %,

RS © v — 113200 | ERENITHEHEIO0 L % A, T D C unit 2T 5, BEIISEBERK T2A4C, 378
1372 5. ARSI 2KLBBC 12001 % AN, BEEE240rpm., SREEKTHET S, BEEHEE Y — FE
B24CTH B,

¥# Precursor & LT Phenyl acetic acid (D20%Naif % 10850 L ) 5 MR %120.05% 5355 m3 % . i
THE R 30% R ENEEM 2 B 1], TIT22KR) & O KRG 200ml 24587 4 — F Utz pH I3 7.2 2884 5 K520%
H,SO, “C7.2iz adjust 33,

KRR R.S. M.V.
D A, C unit @ Productivity (3 Table3 (%) PH 14.5
RTWIL Th D, STREHIEE TR O F LU VEHE 5.07.0
BHRET, (Mltype O D3PS LT (Litype O 13-5
bDOIVEBEVHEBETH D, pH bEHITEH . B 3.5 6.0
FIRIIFEA EER D e D1z (Fig. 3), 12.5
AR ERE T b BKRIZY 5 11T (M)type D7 p5(L] 9.5 5.0
type 10%L, REUORBEEEIHIED 48%
(35RERI) T3 Uk 51240% (4585 T 5. 1K322 1
B DIE 4 Glucose 1322850 & 1) 1076851421286, 1.5 4.0
2 " I dod (
Tahle 3. Production of IK322 and IK268. 0 10 20 30 40 -
} — : Hours
Il Producnylty u/ml : Colony type Fig.3. Chemical changes of seed culture.
| A | B ! ®—@® Packed mycelium(ml/10m! broth)

1K322 . 2460 | 2280 | L C—0 pH.

- ! [ i (p—— Residual sugar.
1K268 | 2810 | 1800 | M — 1K322.--- 1K 268,
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Fig.4. Chemical changes of penicillin fermentation
with added glucose and soybean oil by strain
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Fig.5. Chemical changes of penicillin fermentation
with added glucose and soybean oil by
strain TK268.

@ —@ Penicillin u/ml.
O—20C pH.
(p——(p Residual sugar.
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1. Shaking culture {Z & % Screening T3, BHEEEMH L RMEND LDIECDM/A LN RIHEEF ITED
TRENT WA, BAEEZ (L) type Db o BB AR 2R AOIKHIYZFREBDN 5,
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FLE " XAREOMBRE 2B T RRAERHBRE CBERB LT,

X ik
D) B, 2 : A&, 39, 61, (1961), 2) B0, e : &g, 39, 66, (1961) 3) Backus,
M.P. and STAUFFER, J.F.: Mycologia, 47, 429 (1955), (FE# 35, 9, 8=ft)

REBRSEFOXBIRFICE T A3 (5 488)
FaMEoEAEECL T (XD 2)
7+ FH = BR  (mBITEERBRE)
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Studies on the Discoloring Phenomena of Yellow Pigments
for Radish Pickles (Takuan-zuke) (IV)

On Physiological Properties of Yellow Pigment-discoloring Bacteria (2)
Saburo AKUTA (Hyogo Pref. Agric. Experiment Station)

Taxonomic studies on special physiological properties of yellow pigment-discoloring
bacteria were continued, and these strains were then identified according to the BERGEY’s
Manual (1957) as follows.

1. NI, N2, N3-6C: Pseudomonas synxantha

2. NI12-2: Ps. geniculata

3. Nl4: Ps. incognita

4. NI1: Ps. convexa

5. N4, N5C, NSL: P. mildenbergii

6. N7: Ps. aeruginosa (achromogenic variety)
7. TI18: Ps. riboflavina

8. TI19: Xanthomonas sp.

9, T20: Alcaligenes viscolactis

10. T22-2-1A, T24-1A: Microbacterium lacticum (gelatin liquefying variety)

11, T27, T28: Micrococcus varians

12. T29B, Bacillus circulans

13. T42B, Intermediate species of Bacillus alvei and Bacillus circulans

E UL » &

SO 1TB S, 2 MO TR BT BT B MRS IHIT O U T 4 B BIFGE % 13 %8 L, BERGEYs
Manual of Determinative Bacteriology (7 edition, 1957) {ZHED TRBEHRE 217221 O TTDERARITONT
WET 5.

£ B K &

1) FEHEECADOEIY: : DNN OZE&ICHEBL, CNBRERE UTELIN I pEP 2RI, HK
ST 5T STANIER's medium % U THIOFHEBRILEY & T T DRGSR BUE LIcREF S Tab. 1
WO ThB.
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