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BAY EAB B¥% I L

CHREDE R RT E B ETREE, JE 5D

WRRNEEEFEEEF B TERE, T8 AT ARHRET
B3R, BEFMZRAMUBEHE. SEHZ DL EIS RS
o To R Ay e R B S BT W RS R AR RO BRI, AR AR DA B 3¢
2 BB, WU L — I, HER T SR AR R R ), MR — 2 RO TR, R ELAB G
HWRAZTWHMRBNERIE, A HBTEAX I &M SETBYAEEREReH
HENE Loo STLBE 2.5—4%, BUARRGHE—PRBEMMMZ A, o R AR RESS
%o M. J. Johnson K & SR pH 2 7.0 P L SHRERIER, R DIELERE R,
HAM T —E ST, GHH oH A SR, HEHHSmRE, SRmA, & 12
I ARGE B 0495, KA RAR AR BRI 1600 HAr, B AARFIEA pH
B Bh R SRR B3R &, A AR B RN RE I, BTELR R A A SO G I8 7 ik, a5
FE T b oy PR B BAE AR o, BLAERITH A £ MR RASR A i FOR L
W, AR UCR IR 5y SRR IT, ACHR MO I BRREE, AR EEAT s -
B AR R T e H B R,

2] Fi

1. FEEE (Penicillivm clhrysogenunyW-49 183
2, R ORI (Micrococcus anrens)209 P

¥ og¢ %

1, - HE SR 3L RRT ST,
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2. HE P35 R A BRI 3,
3. HEBR - 2R 26 AT 3,
4. RS RERS SR A AT 3L,

5 3% 9 ik
HEE BN, oAb USSR B b,
5 0N

SRR Sohkey FGHEE SCHkF AR5 BRI S A gicHE, 7EIRERYBYE 3% M o Im A
0.295 Yt EAL 2 RN, 338 0—5°C, JH 109 BERES T ENR pI1 2.0, FhnA 1/3 4
B BKES, i 5, /B Sharples w5 BCoHL i 2 e Tk REIR IR A S IR B0 K 53 OF . #E
ZRR R RESREUR oA 1/6 ARBK pEL 7.3 BRI, 1B0)5, SRR AL, (RS TR, KB
T B RE I TR BN R, MR B ISEE, A 1/8—1/4 (R Z IR
#i5, LA 109 BRAeyS weds ez pH 2.0, # R 05 AFARE A 21, CRETH 0 SR I E)
LRI Z ARG Th, XS BRI, B E R S RAIETTIL 50,000 4784 L,
FEXBIFOZ R AR B It A 1/ (RN Z RSP ATRER IR, 1A G G
SR, AR TR, & DRl T, =K, BT T T0°C BRI ALT,

R T 1 RSP ) B ERS R ARG B T 1950 S R, B e R
F R AT 2, B £ R, A K E T

Mok 75 22 AC ST ) 100 35, 7T 126 SEFH KD, WA T FE 700 2T, MR
RBEE S, T2 AT EE R R, PR AT 2 TR, AT IMA T AR
100 ZEF}, Bo RS IE A 2 T REE -5 B2 TEERIS BCRLARY, RN R, B
3 b R AT IR IR D, ST 5 A0HE R W £, O 4 /BB, BKPIRIEE Ak Nt TR SR
#, IR, BT REORHE B ik,

o Bt J5 ik

L, BTN . DRI TEUR R FLIS S S MR AL, #E 120°C k4RI, BiHHE Shaffer 15
Somogyi HUHIE .

2. B TR W E AR SRLGE B

3. HFRE G WRE: GRS EENE NEPNE,
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SEE A v
3%

Lo PAAb KT AR FLIR

FIBRTERE R R 2, 24—1 Ji{:;lé'-iLﬁﬁﬁiﬂ& % 2.8%, 24—2 LR H U8, etk T

2,59, 37 63 M HMAAKIE 1%, MEWKL,

k1 AKRECRFUE AR H IR e (AL 2 D)
Y pH X FaE R (%) Zkd
= iy
# (U\BI) 47 53 70 77 78 ' 96
%—m% ~
B M | 891 1010 | 1259
241 pH | ; i3 7.5 | 73 | 8.0
WK ‘ | 252 | 184 | 0.64 | 0.57
o o | |2 B2 | 534 l 772 1 e8s — | 1400
242 pH I 73 | 7.3 7.6 T4 T8 8.1 8.3
o4 | 1.73 & 1.17 0.35 U.BBT 0.38 L - 0.32 _02 0.24
B2 LU IETIA R LR AR S RS R YRR 2 (R[S
pH ZRIRMEE (%) 28
— IR — [
# N e G 24 47 87 82 94
g L THRZE T~
% 0 72 250 | 540 661 990
251 4 pH 7.3 7.1 7.3 7.4 7.8
W 3.7 3.05 | 174 | 076 | 0.8
2 Bt 78 383 560 762 1035
25—2 + pH 7.2 7.1 7.5 7.4 7.7
1.5 oo 266 | 182 | 0767 | 0.6 058
SR o 94 | 43 56 68 72
T —
2 B 148 636 858 871 | 1079
7.2 + pH 6.8 7.4 7.8 7.8 7.6 8.0
1.5 i - 2.35 U.BQT 0.79 0.73 0.67
2 % 148 592 | 7ot 973 768
6—2 + pH 7.4 7.3 7.7 7.7 8.1 8.4
1.6 B OB 244 | 138 | 0897 | 08 0.5 0.5

M AR LR, (LB N AR AIREL, I ERSTUR, SRS IR T R
M. %72 & 6—2 { MRS 22.
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#8 FERECEIET ﬁﬁ%&ﬁ%ﬁ&(ﬁiﬁl Z) 5 pH EFISE (90 28k

-—Trr:,—_- Wt
E P HEPD 24 46 70 88

ﬂﬁﬂ% BT
1.5 ®moM 9.0 378 601 981
5—1 + pH 7.2 6.9 71 74 7.4
1.5 B o 158 1.36 0451 | 058 —
15 o 142 710 983 1085
5—2 + pH 7.1 7.0 7.5 7.8 RS
1.5 W& 1.64 1.58 0517 | o052 —
LS 25 49 73 79
2.0 ) 89 628 1138 1026
10—1 + pH 7.3 72 7.9 7.9 7.9
1.5 o 3.32 2.17 08 t| 0:m 0.63
FEIRCA R 0 25 45 67 72
2.0 ® 132 600 884 1039
11—2 + pH 7.0 7.3 7.8 7.0 7.6
1.6 W 2.9 1.58 0.637| 088 0.61

¢ RERE S IS L BN, LR RIME S B R, R S FOmE R AR, 5—2,10—1,11—2 3%
=4t s 222,

F 4 FHUEHMCEILA S IO A QR [ Y pH R RIREE (00) 2Tl

.o 1]’
5t gL RGP 2% 49 73 79 91
_%—3’55 - *'f?i?i" " I
2.0 W 97 547 810 | 10156 | 908
102 + pH 7.2 7.3 8.1 8.0 8.0 8.0
1.5 T ase | 211 | 07 1] 074 | 072 —
T _HEGRD| g 25 45 67 72
= L
2.0 " H 102 44 1012 | 946
11—1 + pH 7.0 6.9 7.6 71 7.7
15 B OB 297 | 175 | 0.6 1| 063 | 052
WICMEDL o | e 45 69 72
2.0 ® 174 787 806 881
13—2 + pH 7.0 7.2 7.8 7.6 7.1
2.0 W R 3.0 1.6 o5at| 075 | 07
“‘\\Eﬂﬁt SET 21 45 69 83 90
2.0 # i 121 308 567 910 413
161 -+ pli 71 7.2 7.9 7.8 7.9 a4
1.0 B & 2.6 148 | o78%| 059 | 079 | —

¢ WRAREMELL SRR R R AR 2 27, DR FL BT BT R RS T R, S S AL Y S T IR T e L
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3D Bkl G4 HE R I La— Rl AR, 9T AL 43 S WK I 2K T, 2
BETIHATT 1400 BAE, PUS SHEENRUL K, B IR T B H A6 B, SBLEEE, 75
BT AR PEN SR SR8, KOS, B AR T RS B
FERIETURE, AT 88, Y £ AL —h BOR oy A 8.

2, 3 RS IR AR T KT, S D S (O P

M2, 3, L RS RBIVDKRE, A EXT SHERX=HITB TR # 8
TR, —MEREAETE 1000 BAr 2k, B ASHEY, L= R P ass I
FEER T 29 B, TR KA. BTOERTEAEE, MEER, KERE
W, B R PLE SCRR RN AR B K S S50k

8. DU BN R FUB I B A I 0 R — AR D P RS SR AL IR, R A E
SRTTARROM AR FURE, SUERBE T HE W 4 B e 2,

(1) 3%5% 46 ARG I A FUEE,

HB VTR CH AR PU A RN T A (/35 1)
15 pH Rt R

S~ mp o RBA
3t IR 5 ;i o 0 23 45 63 70
S—is ST o
W 180 505 943 1064
191 pH 6.8 7.4 7.9 7.9 —
i 2.66 1.78 0.6 1T 0.75 0.73
o 149 515 869 959
212 pH 7.1 7.4 7.4 7.7 7.5
o % 2.66 2.04 0.67 T 0.79 —

* PR RS R AR R R 2 2,022, TR0 FLAER L, (RBLS KT 222, 45 AN TS I M ASLEE 122,
1 S i 2T A B 1.

A0 &S AT HFRIESE 45 /DI, B In A PLEE, F 1522 A Ui R BRI vy,

(2) PLE TR T A U4 7 R I A D B LA, T Rk 6,

1 K 55 5K A, SRR TRR A, SO A B8 B HE, BFEL T —2 A,
AR R S A R A, SOETT DB HERE, MFR 6 hRE AN, B EKE T
AZLHE 1.09,0.5% 5 0.25% KEFADBIEE T 1200 B4y £, WimAZLEE 012 HIR
35 155 BT, % T EEA FUBTE /SR T 4 K, Soe T AN ER o A ZLE 0.25 9,

4. B TR R I S H R A 2 1,

H AR SCER, TR KRR B, USSR e TR RN SRR
31200 B4y, JHE TR BRI, BSERRREA TARRSIER, T2
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445

6 FEAEARAIE, AN A S BRI, HRIRAR R bEr (Sbr /)

) 5 pH FEFSWR (90 4T
= = )
g e S - DCRED 24 | 66 | 73 | 84 | ot | 96
P LA 7 .
w" 64 | 440 | 705 | 947 | 1140 | 1304
28—1 1.0 pH 70 | 71 | 11| 71 — | = | 73
"o 376 | 343| — | 208| 12| — | 077
e
® 0 46 | 538 | 673 | 034 | 1162 | 1283
2822 1.0 pH 7.1 71 | 71 7.2 — — 7.2
H B 3.9 3.538 —_ 2.58 1.2 — 0.91
S MG o | 2 |48 | sy | T4
® o 72 | 600 | 1020 | 1020
821 0.5 pH 71 | e9 | 78 | 77 | 78
oo 06 | 32 | ree| oss| o7
w 113 | 606 | 1234 | 1282
332 0.5 pH 71 | 72 | 72 | 79 | 80
m R 35 | 83 | 18| ~—~ | 08
MM o] 240 | a7 | 57| 66 | T
& 0 140 | 708 | 955 | 1145 | 1115
35—2 0.26 pH 70 | 71| 726 | 5| 77 | 89
W sge| — | — | oere| o0se! om
MG o 25 47 69 89 93
S [ —
® 56 | — | 520 | 1170 {1198
38—2 0.25 pll 7.2 71 7.0 7.8 1.7 7.9
B B 32 | 306| 293| 196| o0s82| o6
® B 71 | — | 340 | e | 755
36—1 0.1 pH 7.1 7.0 6.8 7.4 7.5 74
W 32 | 308| 287| 22 | 037| o7e

* o R RS T, BRI R 3.2-3.97, AWy 0117,

2 Fi Sohkey B 2 s SC R0 s BTl iy 7 22, ZE - P F- 325 26 P 8 I 2% ALE8 (NaCl
0.6—1.095 ; MgSOs 000825 s KH:PO, 0.006%), X £ R RRIE A EKGBRIE G
i, FEEtrepirh e, MEAREKR R, EHERMESILLECL, 225 MEH
SBH, PR R AR, FIEE R A E DNE, R SUE S NE AR, X
R S P R O B 2R A M T S B e R e, 5 T IRMCRI S 5 16—18 A Rd i SERHARIEE
B, e DA 48 DR EHI18 £, T LS SR BHIE T =19 b i, k)9 liksh B
34 T AT LRI B 7R IR 8E1096), BURE R 3.5—4.0 AT B R B 1, T HIRREE
R R RS, A R AR R T M
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g7 IBFIMOCCER DUA I AT UL 5 B U AR A T e

Rm — Wﬁ(’j‘“’f N o {29 | 53 | e2 | 74 | 97 | 100 | 108
2% i/\ R

H 35 - S 223 | 918 | 1175 | 1360 | 1680 | 1447
42—1 + pH 7.3 7.2 74 7.3 7.4 .8 7.8
A0 i 3 465 — 285 — 1.17| 078 0.7
FHKE45 b /1 206 | 59T { 732 ' 1320 | 1944 | 2250 | 2160
422 + pH 7.3 7.2 6.8 6.9 5.8 7.1 7.8 7.7
3. $E0.26 B E 3.96; — 227 — 1.2 — 1.23] 11

MM o 25 | 48| 69| 81| 93| 104| 112

—

1 SORE4S w0 182 | 518 | 826 | 984 | 1176 | 1417 | 1648
48—1 + pH 70| 70| 67| 68| 11| 72| — | 82
3, B40.25 B B 3.95| 885 267 184] — | L14] — | 11
3 P35 % o 100 | 446 | 1016 | 1662 | 1626
432 + pH 91 70 71 ] 78 | 76| 79
1.0 o 425 3.43| 3323 226] — | 068

WMo 0 0 s e1| | st e 109

LS s 460 | 752 | 940 | 1108 | 1275 | 1433
45—1 + pH 72 689 | 7.0 | 69 | 78| 73 | 7.6
H BE0.25 5 B 3.9 | 3.07] 147 — | 1.04| — 1.12
o BEIE oo 570 | 990 | 1103 | 1283 | 1482 | 1348
452 + pH 72 | 70| 75 71 1B | 75 | T4
B0 B o 425| 34 | 22 | — | 072 — | 049
MMy o | 24 44] e8| 80| 94| 104| 112
k425 i 56 | 423 | 500 | 820 | 1044 | 1232 | 1872
31 + pH 69 { 70 | 68 | 68 ! 7.0 | 71 | 77| 77
g, 85025 W A 3.85| 316 16 | — N 117 —
EHTTL5 & 42 | 240 | 776 | 815 | 1332 | 1440 | 1792
3—2 + pH 71| 70 [ 69 | 67 | 69| 72 | 77| 1.9 ‘
3 B50.25 B 36 | 345 1.6 | — | — | — 121 —

* SRR, T A

M T BIRESR, BT R FUREES 35 JERE % M T I By PTG 1680 BL4r, DIFIEXER
RIS, BE e keI 2250 By, DUTEHE LR, B EEX WS, B0
5T 1600 HLAr/2ET, vl 155 M PAR IOk E AV FLE R B A 5 BB FUSE— £F 351
. AR TRESSEN, HAIRE RN, HAERW AR -KXHERD, =X
PI— % R 05 b P800 PR LA U 0K, (B =R IR I B B MBS ZERT =K pH . JLiE
K, —fHE 6.7—7.0 2 P, ScSbmR B FORE R, Aty pHL B SRR HEIFREBE 7 pH

o hERE
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m A B

E I ]

4%

T4 Ao AT S HETEER S T YR PR A, TR O R R ILEE, BT A RS T
B, B ERGE ST AR, WP R B R A T DR SRR, RIBER 0.25% U8,
gt B, BIZER RN AR RS, B IORE RRFILE B AP R P e &, H
HE|EE RS NEP @ BT EER G, WRBBN Mk T 12 bih, XA

ek R,
1

L. AZ RS fAR v m I TORS 5 75 B SR GET

MH B HHE FR 60 &7, TS 1407 Bifln, MBI IR iy B 243 8 447, 41 1
SRR 1/6 SRR RN T00 28, #ERTa: (1) BUBORE &, 44—2 SeBRRIR 1—5 R
TR AL SRR 2k A fh SV U AR 11T.8 &7, T M AREH
1392 YAAYL, MRV IRM AT 8 &7, 46— SCRRRMK L/4R I 2.0 457, HRfrak Bl
iy 45—2 SCBRALIN 1/4 5 Z RSP MRDRVE R HITIOHE &, Bk St RS 8,

- 8 TR i 1AL E R LB

# B | el | ZEsask | AAmE lm m o | Mg
¥ O3 | B ot MmEEA| = s/ %

44—1 700 02 1361 06G.4
442 700 200 29 6.0 1464 62.5
456—1 2000 16.0 14490 [ 58.2
$5-2 2000 700 w0 L 180 wis | 69

AR B faRE RS ZERET B Ak v R BG AE  H ER RETEN, FLHIRE R A TiR
14TOE A A Y 4 5 625 569% , By T AT Z MM, MBS A ACHERTBT SR+, PAR
B TS i — SR HE AT

2. F1 PR o A 2 A T A S S A

3. JHZ BRST MUAUKIA M ik 5 28 T R M, AERERA, MEIRHE,

R SR B 2 Aok, L TR L — T, AL 9

229 FUH B SEANE R T R AR L R

st T 1 504 B R o "o E B TR FE oM B e
e °C R Bl e e
= H/EgS | . B fz/ &7
13 50 1510 2535 | B B ! 427 1605 90.6
15 20 1512 9535 | £ IE 173 1602 921
16 3.7 1490 25—35 | 4 & 28.5 1600 90.8
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#
L &R EORMI/ R T 1 TR T RS0 el vy MU IURS, (BT A R

T LR

2. BT T PR ST A B RS Ay 2L, A EIMAFLEE 0.25 2 Ay PlgEA:
RENH RS, KR aET T 1600 Bk A, WHAREAENSHRETEHRE
G, e MR N MR E .

3. i F-IE e Re o A4 Bl 2(NaCl 0.5-—1.0 % sMgS0,,30.005 76 s KH.PO4 0.006 %),
B ok f A R, R ISR S R SR A (R T ARE, AR 15—18 /]
B, 3R AP 98 R 78 A v e B Y BT, PR R FLRE B AR AL, WR KRR —K
b 458851 1200 M0, SR R 3 28 71 1600 Wiz,

g £ X W

T1] K. fREnl, Ve 1 A 200, 1 (1) 57-—63,1953,
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F47 % 2000 030, BTt e ¥4, 1 (1), 64—73,1053,
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PRODUCTION OF PENICILLIN WITH PENICILLIUM CHRYSO-
GENUM STRAIN W-49 133 1IV. SUBSTITUTION OF STARCH
FOR LACTOSE IN THE FERMENTATION BROTH AND
IMPROVEMENT IN THE METHOD OF EXTRACTION

Cuane WeisueN, Huane Ta-rin, Hsu Hsuen.ving, WaNG WEN-HSIANG

anNp Cruane Hsiviawe
Antibiotic Laboratory, National Vaccine and Serum [nstitute, Peking

As previous attempts to substitute starch for the lactose contained in the fer-
mentation broth for penicillin production failed to prove successful, the present
authors have examined this possibility again by the use of three types of starch-
material miliet, corn and sweet potato, and found their results in agreement with
those of the previous workers. However, when the major portion of lactose and
the whole of glucose were replaced by corm starch (white variety), with as little
as 0269 lactose remaining, a high yield of penicillin, amounting to 1600 units per
ml was obtained. The yield was pure Penicillin G. The only defect was that it
took a longer time of fermentation——about 10 hours. Later, it was found that
the addition of NaCl(0.6-1.0%), MgSQ,;(0.05%) and KHyPO,4(0.0089%) increased the
growth of the spores, and that by the improvement of aeration, the time for the
growth of inoculum was reduced to 15-18 hours, with a similar yield as the above.

In the process of extraction, it was found that following the addition of satu-
rated aqueous solution of potassium acetate, crystals of pendcillin might be obtained
directly from amyl acetate exiract. Its purity was found to be 1470 units per mg,
and the yield of extraction, 62.5-699. It was discovered, moreover, that when the
crude penicillin was purified by the azeotropic distillation method, the yield was
909%, while the purity of the final product was 1600 units per mg.

e RIS wiEE

journals. im. ac. cn



