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B2EgE B1H 13--24 B 1954 £ 6 B

EEERAXKBNERERE
HEBREEEZAR

EXEMESRNTERABER
kRl AHF BEF RES

(koo — B &8 kK)

FEHEN T (SETOARaE, 1954) O @RI O P RRAK S LA /KA (e
B, BRKEGRYRERTN, SMESEE, B ARETE SN BRI ERER 2
GRS, MR, HarRAREsS, Bl 5 | AT 7 T 1o A v B A S R
o —BETE ACEERR TR R B A E, AR PATE AR, AEH AR TR B
TR A B O (.41 B8 B K AR P IS S B (B AR Bt 58 RUEHRAAL
B, AE I R AR R A R D AR MBI AR . SEAREE TR IR R BRSO
AN SRR RS A, BEP RS BB, T BB Ak R P T R
FHa W =-FEELE, AR LR S 4.5—5.5 4,

H B N R

(=) eEn iR, S TE IB/KRRTE R AR E 0.27 % FERRG
I, WMATRRYE—, HAHEaEERGTE:

1, HEFEORKEY (BRE0.27% )0

2. BVELBKEY: (FLBZOMBER, B8 Amigen, SR 12%.
HANRESAMALR 0.27%, IR PNIES 2 EHHEE, AR I AR
B REAERE, SRENPEEE NN COBRA D, BsrEnEs
B HLBKEE, #Y25 SER AL, R RIBERIE ( RTFES) . 12 B4%2#F
P R R A (OB ) BRHERAE, SREMRANR1E

* Bk o A RARCR AR R
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Fro VIS B S B i AR T RIS s b s, 18R A,

3. MiEFER.

()RR N TEAMKEShIInAERIBKEYRAER, 7
PEARIEE 0.3—0.5% B Ko HPO, 0,2% TER B B H2RIR, BSOS EIkE:
B, o HEKARY S ALREET, B MARMIR0.5%, BiLpHET7.4-7.6,

(GZ) AR WERPHEEERERA MM 58 Bk MHTRHCTRRN
HARRT, BEEHE 901 BIALRR, BRsEEMps, HABMARRMY T
SRR, HAEMEEREEN, ZRE, HRKREEHEEIRARM. HHEHRE
FNBRIMEEME b, SRS R ASRRER NI R AL, 37CHE—
HHER.

(P )0 P8 25 S I B R 3. IR 4R BL 1 B Pyrex BEHPRRIEGEEAR
FLRE, AU RAR BB AR PR 58 T HARIEMINST MM BGE TR, AR
] AR i e 2 B i, AR P A H (5 A7 AR BV RE fE M

il

B A RS DAR RN, PRI RUELM A SRR S, SRR A e
FCE 3 5V,

(—)ER LR . AR SMSE P MARB N EL S &7, fAZ4
BRI - - He . SRR 2 4, BT, 37C R 4G
KA AR

1. R FIERK A B AR R RS () RO R . AR IR EL T M,
Betirhn

o K g S W MMM L | WA | KHPO,
1. %R A et = — 0.5% | 0.2%
2. ¥Rk i (=) A2 R 0.5% 0.2
3. ¥ ek i (=) e 0.5% 0.2%
4. FER AR = — 0.5% | 0.2%
5. ik iRam (%) — 0.5% 0.2%
6. PIEEME — N0 0.2%
7. B WA AR | —_ 'i 0.5% 0.2%

* TR LNk AR R IS R 0.27 %,
FHERFE R mAE 1
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L MIRE | BT E BRI S MR 15
. =1 REERKADE RN BRRE
= | '
o o |
m - % 1 2 3 4 © 5 6 7
HH \
WERWBISSH | 0 600 [600—700 500 650 550 600
Brsigwr 001 A 500—600 | 600 |600—700 Y00 500 600 700
Bl getnmy i 1,100(5.1): — | 1,050 |1,200(6.4) 500(5.1)I500(5.4)'1,200(6.4)
Rlen S 2, 1,400(5.8)| — | 1,200 |1,700(5.41)1,200(5.8):900(5.4) 1,700(6.5)
B iR 1,050 | — , 1,050 | 1,200 600 650 1,600
HRARMAFAN® | 1,300 | — 1,100 | 1,600 700 650 1,600
AR IS AR 500 | — 500 1,600 600 600 1,600
dF L R RCELELE RS B
0=MAR — =AM
{ ) #&FBs#2 pH AM
i kR ATE
(1) BT s W ARFEAEBSIARR T, BLiEOK

B MR, i cRA R, iR RERMT I INAMIEENE 0.002%, AIKE
B e e R R B R A AR R o

(2) AL 901 RISRILERIAREMIAE (1 CE B, FERR AR BETT R 2F,

FERETT R BRI,
(3) WERF7RBR A A R R BR TR FoR o IS8, B ERYES H

HIN B o

2, AFHECERYEMNEGEREPEISS AR E. AHBRHRNK
BTSSR AR W B BT R To SRR B REFE R IR AE T G R ER, W 5B
B Ry WERS R W L E L ROK IR R AT R & R BRESmE, H
FRE It ENE A B R R MENAERE., AR s Bir T, #8E
Bk BRI AR B AR IS RGAET R 0,27 %,

ERAKUEGE | BHRMA

™
.

[V -

. W ROk ()

D W EIRA N ARAE
PAHE s /10

[
D]

- BRGNS
. P

£

E

0.05—2 ZER%

D Em G S

AR Y—w

RO

0.5%
0.5%

0.5%

0.5%
0.5%

KHPO,

0.2%
0,29,

0.29%

0.2
0.2¢
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#2 WEEEBKEER(Z)MAAR & &R

£ RUEEIPHIER 53 R HERNEE
ﬁﬁﬁi,%%%]zi1 |08‘06]D4102|011005‘]D m&w%@
ft&tﬁ!ﬁ(ﬁ.fﬁ)] 700 7&0’ 700[ 7uo| 650‘ 500[ 400’ 300 | = \ 500! 00
Brig pH i—]ss]sz 55‘55[532{58’65’715 51l 6l

AB{E Burrows FC (1939)02) poe 8 L REHE e A AL 00, |
FHMEEEAEMEHARNT, Ilﬁ;g}ﬂﬂufﬁgo il % AE Az BT B
ARMDAEERRA, HBIERES0.05—0.1 2 %, AWLLHITREE, M
FRWIE R, (B—B WG, EREEARBRELETEAURBRMER, wiix
AR A FEARNEMENESR B, 2 TEEBERERB0.6%. #
ANROFIHL KPR Ide,  RECTA— SRRtk R EBEMENRE,

e R E, NFEREI, ST RS U2, DI GERL
RS R AR ASELEE, AN AR E] LAY 38 OSSR IR AR AR, R A RIS 5 28T
HERH 0,27%, FifMFE A 3,

33 WEEARKEN(ZIIATRE R R 5
PIEFARHEVEE 58 AR ERMBE

SRV © VR (1R |12 10012 50 1:4051:30\1:20\1:10 bl

SR (P AGT) s00! 750 ( %00 | 820 800 800 |  soo
s et 2% (IFN) 0.20 | 0,40 | 0.51 | 0.68 | 1.01 l 2,03 20.25
R SRR 1:5011:4071:30(1:20]1:10 Ko
- ——_I e — - | e

e geem CeiE) " 750 | 800 auo( 800 | 800 850
EEMRE T 2o () 0.47 | 0.59 | 071 1.18 ‘ 2.36 | 23.63

FBHERFEFTEEADPENLEER1.2%, MEOPSES 1,4% (Anson
and Edsall, 1945)BI8 s, BEHEESATAR 16%, MMM ER
IR ERBE AR 0.27%, BV RE-KAFSAEBELT:

ETEARKIOGEREE: 0.27%X ) X1.2%=0.02025%
202585 %

B E MBI KRB S R AR 0_27%><—11°6°--><1.4%:0_02363%
=23,63ZEW %

REBEMFERREE R, bR, Yo RRELRONKM (2R
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BOS1EE %), o RMREAN/KEY (SAER .59 %W % ) BiudER
B BLUERERD KB T Yo —1 00 MERFY BLE IS AT BN,

3, HEMERGAREEMEENA. B THMEMEMN R IR
S0, HESRI G RN SR M v N R A B R R B R W SRR AT R
RoME R B EEHEEEWRER., RESHBURBEEARRREE. AR
BE0.15%, 0.19%. 0.23%. 0.27%, +.0% $5.4%, ik AN KR
EEEMA (HASE R 0.27 %) Haoe DAFHGAIBRRYT R SRR, TSNS
3 0,23% DAk, T R0 AR S iRk B, 1B AmIFILRAE S SR B 0. 19%
PUF, ##AENB5A R EA MM, HAA RN IR, 2
HFHF RN A R AR M EER .

AL E RERIRESLE 48 /KR, ASIAREET ATERIEARIT, R B POl
HyRE, RIS MR k., AR Y, R4 . B
BEESLE 1 BRI 2 Wit pH MRASHEITE A, W7 S i WA B A Ay N
REE P Z R M RN, ARG e i dele, PUT B
§ A GRS B AE VL AR B — ekt

(DRI, A RS ATt Y B i B oAy
BRI S A S 2, Lk oH TFIENVREME (TBREE Y, {68
BB T M B B R PR P A R BV R R, HARS R R B RGE A
BELRE., FEHATEAR, BTREGHEHARWEE, Mk, Eieie
SR A AR A TR ERY, ST ABFEIERFER pH Z BT 1
BB, dar R A VI AR,

BIACSS A R, EMHEREBIEASE L, AR HERERE. EEE
AR INEERE, EREREEETRRE, 45 AMF SR EERGSR
BIASE AN, ARSI, SRR Ao

1, REEEERF RS ENNEEEP SN, REEREHRE
BT BEREAEE 125 SIS ROGITAIER. G820 70, THHEE
24 /MR 2B AAD R 58 RUMHE, SRWA—H &, 37°C SEPEH R
B, BREREZAEER, OBIRENSRREY., RESMWBEEFESETH
140 R, BEVEEE 3 tht. P IET BETEEURE R A, WIRERE
R A, 15 BRI BRBRRIARLL A0S 12, IR BHFREEEEREA,

© RERZEMEMHRITPTIEEHRIEE http://journals. im. ac. cn



18 wmooE #®m B O 2

o RAER ST MR, RIS, AR R B A
BT, APl ER A, BRI AR pH MHE RS, SIS
SN L AT T A BB R A8 T GRRPEAIREI, TR S A R0
AL AR A I A G AR TIR B ARIE 1S — 70, AREPFRIZS 5— 6 /1B%,
5y AR BB o PETSACIEE AT, B RORA RS 0.27 %,

oM M M R | TG RR MR | W %M, K.HPO,

1. 8 o4 (T RRIG 0 R T NERE 0.3% | 0.2%
1 20 %ERE ,

2. W VR (1A — | a3 0.2%
3. WUMFTTREE | FMEOEEE . 0.3% 6.2%
|
4. mEmOEEE | - | naw | 02%

HERES M KR 4.
%4 HREEG RS IR EIE 58 RNERERNEE

" 1 | 2 | 3 \ 4
AR S AR TN 'ﬂi’i&iff:_‘ﬂ_.fﬂ' W9 ol vk B R vk | W8 L ik
210007, 1200(6.1)! 4500(7.8)]  — | zro0(r.2))  — | 4000(3.0) 1000(5.5)
Tﬁ. a 1800 | 900 |4200(38.4) — | 2700(7.5) —  l6gon(z>8.4)| 750(5.8)
h g 2100(7.6)‘ 1200(6.6)| 3600 1200 | 2100(7.2) @ — ‘ 5700 —
ks 5 — -— 3600(>8.4) 1500(6.8)) 2400(7.3) — 4500(>8.4) 1200{6.8)
ek m — | — — 2100(7.9): 1050 ‘ 5100(8.2)" 1500(6.0)
;‘: wi N\ - — = 2250 1200 | 4500(8.4) 1500(6.5)
E — ‘ - | - | —  000(8.4)| 1350(6.6)  — —
- = | = 1 = 225(7.6) 1350(6.2)  — —
Hﬁ‘f}jﬁi 2000 1,100 : 4000 ! 1350 | 2400 ‘ 1250 | 5100 1200
ﬁﬁﬁfﬁﬁ 3.3% ' 1.9% | 6.8 - 2.2% ‘ 4% | 2% 8.5x% 2%
* oL 6 RAm e /A BT

H1Z 4 RS Ao T

(1) iRESEE AR R A AR BRI 2 — 4 1, FERTE, 3
HILpgE pH 18 7.0 DI, SE&H, pH lif&dE, EEEP, pH {EIE
7.0,

(2) B | B2 AL, SR ERREek (GHERE ) HERSE
B RTED pH £ 6,0 BlE, 4% 6.0 AT, @B R R pH
BT S SRR R ) — R B SR,
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1 # FRTRASE & % Bk R KRV E S 1 2 R R A BT AR 19

(3) fRiREIRE Y, AAMERTREE pH FEICRE, WIS RH
EEIZE BSLEEREA, Bildn, SRR AR R AR S . SUSURNIE AR,
R IR T8 15 7R A 3 2 b IR AR AR AU 8 -9 SRR R, TEE/RARET R A
B AL AT B 3—4 fY, BRI R T R 5 (BB,

FE5 P IR ERE KR I A L B R B
AR BPRER 58 MIBH FRA R (I k)

| |
f%gggigég 1'{‘ FAL ' ,"un TENL 1/10 Eeare

ﬁuﬂwtkmﬂt(a,ﬂ\.) 1 350 2,700 L3,600
Aetg pH 6.2 ; 7.2 | 7.9
LAROREN T o 2.2% | 3.5% 4.7 %

2, RN R FEIR U Fe T SR AL M 324 B S R
BB PS AR R A I A Rk, B & L G ERA ATy
Mo TR SRR HE T s R B B A BRI 18 0.6 50 T TEIR IR
#*E]Eﬁﬂ]’t&ﬂfmfp B ﬂfjﬁfﬁtﬁgﬁm Wz e e i@ e ”Tﬁl/'f't'ﬁi:{ﬁiﬁa‘{-
b, SR ER TS 0.6 <5 %, MR 2 A B IUEIS 5. 1X 109, HH
BERAR R RO AS SRAR ST,

F6 WL BRI (+ ) MA R R E A R
AR AL 58 RIAH bR A SR 5 B (A EEUSIE I B KA IRITE)

e & | 01| 0z 03| o 0.5 0.6| 0.7] v.s| 0.9

Wtk A R Y 1,560, 2, 2,700| 3,300/ 3,900 5,1001 5,100; 4,500 5,100

Atk pH - — — 1 7.2 7.3 7.6 1 7.6 7.3, 7.6

R R g 4 % 4x§ — , 3% - 17.5;»:‘ e =6.5x‘= —
* Bl 2 Lhifk

AERERH T B B AR A TS 0, 6 45T (AR D, MU B0 RAERS 51
13, Wi EEB SRS 0.3 B %I, HIBH AIAEREMIS 27 &, B3RS M,
-i&%ﬂkﬁ EANE TR SRR A Y 2 BEE BRSRESTR . A B, AIRFEER

s Moo BEE FIG A RE A EUBR X 23.63=1.18 LW %, JFEIEITH
o,sa’q%‘w—o L, TEERKERY R RRIEAY 1 GOl BRIR R UEREAR R T AL,
Hfe 3y QISR IEE i R 2, P B AR ANE SAE R REST BIAE A
SR BEAL AV, AR ER LI T R R B SR MR T M ATARIR IS . MOHER
FAEE,

© PERERMENMRPTIHEHMIEE http://journals. im. ac. cn



20 g 4 #n B gR 2 %

3. AR EEHEHEENER SRV PR ILENE M4 E,
B HEBARMATHE, RALSFSGHES SIS EE, ERREE, &
EEHERCR T, BMEfFIRESR ERINR BN S I, W S5 5y sk
FELE 7.0 LI b, BEBGH R 7 R

A7 RPN N MR R 58 B R R R

PR ““ff“‘ A0 4 110 BLRE R pH J MR | e e L e Bk pH
A | o 1
YwmriApiesn(-) | 0.3, 5100 7.3 0.3 5700 8.0
+ AL 245 %, | 0,45 5100 6.8 | 0.375 5700 7.6
+ KgHPO, 0.2% | 0.6 ‘ 4000 5.3 | 0.45 3900 6.6
L 075 4500 <5.2 | 0.525 3900 5.4
D.9 4500 <5.2 ‘ 0.6 3300 <5.2
105 0 3900 <5.2 | 0.675{ 3000 <5.2
P12 3900 <5.2 I 0.75 3000 <5.2

YR8 (X8

fi# 7 T L R ARBRBR P S 1, SR A A A 0.3 0.4 %,

CoOR ARG Seih iR B BRI 56 3 e O R 2 A — LR B AR
Fotbrfs, ZEEE AR ANEEER B, #41% BEILERIRAEH,  Gerhardr ST Gee
D2IG (1946)W) FERFA AR A A M YRR RY, S ADHUILOC AR, T ATAER
fiEaSP ki, (MAnHISLHAE, S hE ZIEER, SRR AL
“F f Cributyl citrate) , RARE SN EZBE & E. o ABORAR N (sintered
glass filer) HY5598, HAFOEEH AMEEG AR ICA BT EEE. HIEHIM
i Ak 5 HE R P AT Bt

AEEER R R I T AR S O, TR IR T I IRE F i e, PR
FibbeE 30, Mt ad, i ARG BRI R NE IR, R R R R
0 P A GO, SRR RSB P Heb B L ASE R

BRSNS 1, 400 ZEFHAEATR DR, AEETHREL 1,000 7. HEFRER
b i BN (0.13%), HEEERT, HEESTMBIRE 58 B
Bk, JeifsB IR AL, BRI TE s RS R, B 3V°C BEPRE
%, REOMABHEE 0.3%, HHEEH 1 £F, B mE, 5 b 5% BYoE
B, BUESIARER., SYIBEE A IARER, SRIEFREKE, HEBER
B R, RIFF ARG RS AR R s, FRTSR Rk s,
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# 8§ AN EEEEEEE s HERERNER

23 ‘ [ukr .| s wendlin) o, MER I
B ' OB WM IR B |, FRUE | wag e Cersat) | RBRPH gnn bnw
WA Rk (- mAms| 6 | 3300 | 7.2 | s.5x
1 i) (S R0, 13%%) 2 B W ¥k| 6 1,800 7.3 | 3x
\ IR 2 B %, | UMATY) | HEIREM: | 6 1,200 5.7 2x
D+ ikinE 0.3%
¢ L7 {1 Sk e()
(RS A0, 1398+ 20% BmAER] 7 2,700 7.2 4.5%
W TR AR (L) 2 i
| (SR 0.139) +T) (3N # & k)7 1,800 | 8.1 3%
B4FH 0.3% |
Bl 1, 3 A A
2 % 15% 1.5 |m m gl 7 1,350 8.1 2%
45 109 1,0 WO E 7 1,050 7.8 1.6%
| 45 5% 0.5 | = | 7 810 7.3 1.2%
W UAR A N A
D(uR$A W0 13%)y 4T 10,1 | s & k)7 1,800 7.0 3%
i Lt 0.3% CIERH)
sk im0 ok o 7 TAAE | 6 3,000 7.1 5x
| () (i hk0. 139%)
o N R S 2.36 Wi vkl 6 2,100 7.4 3.5%
2075 (R4 H0.1395) | (b TN4L)
31 b 0.3% IHLEBIEEE | 6 1,200 - 2%
' T F1 Mk (R MARE | 5 2,400 6.8 4%
| SELE0.139%) +1iA | 11,8
| 0.3% | (o) | mAmE | 10 ) 4,50 — . 7.5%

* LR T e R T AR 15— o
ARIRERIE SN, FFORGRBIRTE, ISR EWELE, PTHREmE
MU YRIEATPR R EL b AR R R AR R HAR 8/
(e Uy A AR T A
U, AR R IRE AT RAL, TR ERHE AR BERHEEZ 4.5
~5.54%, $EK3—3,518, (EBEHEHEPZT AR ELAVHARERSR
EENRE) o
2, TEIRE PRSP & AR REE 2 S5 Z0F (HHEE), £RA
Hm, ARHREE, HIERATEEND, FRRHERKRYSEN Y, Be
FRRS IS, TEIERHSEB 2 R PR, BELEMETAMEHE0. S—
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0.6 W RAIHIF (HE286),
W

BB A s M e A o AER (1) FAUEME, MEERA.
WIS H, () MR ARSI e B A, i Staub BT Combo ZI
(1953) S AE SRR A1) 07 Pt & e, BB AR s s Rl fE ptik
P G B R BT 6 — 7 B IR (0 T ) o (£ BAREEFE A B TR
g S IR TR T IR e Tl e 1 VIR B BT AR e T g6 4 1 ARGEE
B, IR RSE —IRAT R R M B N R '

HeRH i LUB A B IER R, W BMGIERE, A AN RAT IR E TP 2R 5E
B BT O, IR e kRIS R PR T E AT SRR TEAR, @RI
HIBLEZ ), AOEARRTEERT I, SAUTFPR s At 4ol PR AHIRY
BN, 3R SLRy, SRR IS, 4 Garhardt B Gee —1G(1946)™4E
PV 1 50 % (7 LR W A2 M 2 5 R e He A 3 92 0 75 100
(510836 X 1080) | MukZRele Iy S0—70 /) EHR T 24 /e, AECERTOEE
MR ERAT VR S %, B R WAL AT T ER e BEFR M, ABUERHE 2 ik
KU P LA T S BB S IE AT DR R

(—)TE % F & ORI ( RN 0.27%), TR 901 B, &Y
1550240 1 BB O P B B0, T R BRI R A (L E RS, SRR R
S8 MIEEAR S, TREFEHM/REET 2 GEBRRTEE, skt
Hp 4R,

COEICENRT, PSR SR, M SRR B, B
FAR W el AR, MR R L B R R IR E R BE, HBRUEA
AR SRAEE, MR, £RTE SRR T nAL R ES
AR EAMUAMARRF AR, BREEHBEVEFENSHESTRE
%7 0l o

(Z)EESER BN EERE NS ERENEIE M EYBE, &
B ASERES, BiEFEmAeRRR SEEET M TREME.

© PERFERMEDMRAPTIHKERIBEE http://journals

im. ac

cn



1 RIS | T T E K R IR A TR R AR 23

(P9) ER7K A € B T o W R AT L A BB AS T AP IR, AT BRI R R
A R
£ X W

(1] oy, RROSISS. SxfU0i. hRofewn, Zgsbswisil, 2 (1) 5—12, 1954,

2] Burrows, W [ Iaf. Ins. 64:045-156¢, 1939

[3] Ansan M. L. and Edsall, John F. “Advances in Protein Chemisury”™, vol, 2, 19435,
[4] Gerhardr, P. aml Gee, L. L., [ Bacr, 52:2061-26%, 1946-

5] Swaub, A. M. and Cembes, R, Bedl, Hyg., 28:406, 1553,
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SOYBEAN PROTEIN HYDROLYSATE AS LIQUID CULTURE
MEDIUM FOR TYPHOID VACCINE PRODUCTION

II. PREPARATION OF CULTURE MEDIUM AND RESULTS
OF PRELIMINARY TRIAL USE

Lix F. C,, Yur C. L., Curnc P. C. and Liv K. I,
Shanghai First Medical College, Shanghar,

The medium employed consisted of acid hydrolysate of soybean protein, with
the addition of enzymatic hydrolysate of soybean protein or casein or of tryptophane as
source of this anino acid. The organism used throughout s B. typhosus, army 58,
which requires tryptophane as its essential growth factor. Three culture methods
employed includes; (1) test tube method, (2) shake method and (3) bubbling method.
The superiority of various methods employed were compared in terms of final density
of bacterial growth,

In the test tube method, the growth in various media were abour equal, and com-
pared favorably with the standard meat-infusion-peptone medium. The limiting factor
here is the lowering of pH values incident to the exhaustion of air in the medium.

The two aereated methods, shaking and bubbling, increased final growth greatly
by continuous supply of air. In both the test tube and aereated methods, the optimal
amount of tryptophane added is 0.6 mg. 2/, but amount of enzyme digest added to the
acid digest has to be increased from 1:40-~-1:20 parts in case of test tube method, to
1:5 in case of aereated method in order to obtain maximal growth, presumably due to
existance of tryptophane in the digest medinm both in free and combined state, the
latter being unavailable to rapidly growing bacteria. The final growth in aereated
media reached 3 billion organisms/ml. or over as compared with 0.6 billions organ-
isms/ml, in test tube method. When casein hydrolysate is used instead of soybean
protein enzymatic hydrolysate as source of tryptophane the result was dcﬁnitcly better,
the final bacterial growth attained a concentration of 4.5 billion/ml.

The possibility of obtaining much better growth by employing optimal concentration
of digest, time of incubation, rate of introducing air, choice of suitable anti-foaming

substances, etc. was pointed out,
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