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Saccharomyces carisbergensis 4228 |Zv # 3 v By OMAEMERICAAINTO2BETH
B3, £OEZ IV By BRI LS 0TI, Thiamine QIRINTH C % WA EEH
DIHDEDTH B, EHIIARSO Thiamine I X 2 I T & ZNICHELTH 34 3
¥ By BROBIEICOWTHRE LUTFOMRRZ 12,

(1) Thiamine B[t &4 DO & BE5EbAEIE A OBAR

Saccharomyces carisbergensis 3 XU #N X Ve L7 Thiamine w2 X721y Thia-
mine JEJSEEIC /g5 Thiamine BE LS DOIEREKBRET Lz, 20RBEEL2 I v By T
EE A A 7S 38l E fE A 13 Thiamine & U< (& Thiamine ICABMICRY S B3 E0MbNT
WHEABICDHRED 5B b0, Thiamine o F 7/ — v 5 it OH F % L 73 & Thia-
mine OEEEHLTHICENIETHIELL, Thiamine & bW CHEBHEBIERATHL &S
B S it Uz, ¥/ Thiamine L%l Pyrithiamine, Imidazolothiamine ¥ X ¢¢ Oxy-
thiamine & ABERIC D U EEAAZR Lcds, chdiivs I v B THESHT,
Thiamine @& cEE Shit Thiamine fEA DD TH B xS hic L, REICARST
¢ Thiamine 3A®E FEEREFTH L E%ER L1,

(2) Thiamine XUt 4 I ¥ B, oL OIER

Thiamine HXTVEx I v By Bghd 2 OfRILAYSERERTTH 50, ABETHE
Thiamine diphosphate 73 Thiamine * AL OEEMFEREET 20z LE 4 3 ¥ By O4ilR
{LEPCEEBEERA®SOOT Z20BEAEH N, £0KE Thiamine #4412 Thia-
mine FRAEDICHEEKIKBAENS D, & DK 4 Phosphatase 1 & - THIKIE S 1 fo sk
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#1 Thiamine OIREET RO H SN EKAN I3 Thiamine & UT{EH LT3 & &M S hicis
~72, —J, Pyridoxal phosphate |3 Thiamine diphosphate %)% Phosphatase %k
SEEhT, Uhd Pyridoxal BYGAE N LHTTH BIRICHGAT NI 2w EEIER OIS
NWT ERBRD SN,

(3) Thiamine iz & 2 HEFLEME &S B %

B2 VBT I BRBOBEBRFTH S EA2LE L TREROHIEIC/2 3 % Thia-
mine HXUE X L ¥ B, O EIET 3/ ROMFATE~S &, BB T3 Try-
ptophan c &% I v By WifIZhEREH SND, MOT I RIS h o1, TRBE—T I/
WA RFERETHITH VAR Aspartic acid, Glutamic acid, Arginine 73 X cH#ER X <
gL, Thiamine v 4 3 v By oE Tl Saccharqmyces serevisiae [CEWT I/ BAIE
BIER U, UL LERNBLOEZ I Y By BINTROThOT I/ BE AV EH0 6
JEsE <, Thiamine FINTRESKKEY, HEDT I/ BOMEMAICK D Thiamine & vz 3~
B OfFMBEEBSERICENT Z LR o, Ehftk o +F vERic Thiamine 1€k 23
FEMREDRIEERAND 3 L OMEMNA O A, Thiamine D10,000ZDRINTHMERIN TR
Rk 5 Thiamine & b2 I ¥ By O#HIBERR LD THEEOBOEHRTH S T &4
L2,

(4) WHE7S D CCEKINE S 3 ¥ By &R0 3 5 Thiamine X0t 4 3 v By g

EEEELK 20mg % (OD 0.25~0.3) L& < L, 30°C, 80E/4 FHiRE SEETI IO
Btz % Thiamine 35X 02 3 v By OfEfiAZH~5 L EEREO Age iIck »TZEILL
7zo SHECEREMR % TOiEREE #8112 Thiamine T2 xf 4 Thiamine4- £ 4 3 ¥ B> v
4 3 v By > Thiamine > MR MO THIE L, EHEWHOEMIESEAR AR 2350 C05,
Thiamine+ & & 3 v Bg> ¥4 3 v B> 70> Thiamine & i Thiamine 231854450
HEUBRAEDERRG T E L BT IHRERTCEBDP o, WBZORHGTTORSH
WM E (A 1X Thiamine-HCl 500 pg % Pl EQRMTRERD 5, ZOHb3hRMT BEIICIZ
Pyridoxine-HCI 2 g% Ll EOREMASREE U, #HEE O Age ik & Thiamine OfEfFDE
b3 EKEI? Thiamine+ &4 3 ¥ By, ©4 3 ¥ By B XUEIRIEEFICIZAVER LIS
JEo Generation time %3 Thiamine RiNEICIEBE OB ERHMOENSDIEEEL RS
BT, TORRRIEFHOEL2I VB GEROVPIK EZ I Y By AR NOEFHLBEL T
B lBEESN, £ TERINE LY Thiamine-HCl 500 pg % IRINTHR L, #HiEEEE
23V B SEOBFRERE~NS L, WIRNFICEIEEICETUTHES £ 3 ¥ By o4k
Thiamine JRiNKICIAESNBEEKSH V2 I v By SR OBESKEDICONTETTSC &
DA b, Thiamine ic k3 &4 3 v By £ EIZ Thiamine T X 3 BjaHE DA RIC
BRTE L Y b h, Z i Thiamine TR AR XN Seccharomyces cerevisiae 2ET
I NI, UL Saccharomyces carisbergensis ¢ Thiamine THRFEAFE S 5448
DEEIHICERTH o7, WILEE LHEEOEZ I VB AEBIUBEICE SR IEL
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v By HERUEE OBBEH~ S &, Thiamine RNk OWEEE L ZOME Y EISWTEVE
Roes Iy B BESBBOHEERNTTH S EBbhrotz, Thiamine vz I v By ot
IR R E S N5 A8, Thiamine 500 #g % & Pyridoxine-HCl 2 ug % OIRINTEEST 3
EWFEICHESTRE L I v B HRIKIGAENEVER ©2 3 v By §8%2R Lk, LT
Thiamine ik 2EHEDREIRT & 3 v By ASEBEICLEE2I VB RZDDTH
B LEEIN,

(5) v423vB BMER#BMRELTCO=aF vipESKRICH T % Thiamine D%

Thiamine FiEEKEOE 2 3 v By REOFEAE <3 /2%, Thiamine ¢ X 2 HREEED
HDONBEUHTTES I v By BERHFZD12ThH S =3 F VEREAKRIC Y 5 Thia-
mine OFEH%ERRE U7, 2 0% Thiamine {RiNEERICIZ =25 YEROEKRBBEEINTE
D, LrdzolEFERIELI VB ORMTEKE SN S C &H» 5 Thiamine RNk ICZE K €4
IV By DRZLTOABTEMHP L, IHIC=aF VERRIBEKEGER U TABRDO=2F ¥
e hs Tryptophan 5> 5 Kynurenine, 3-Hydroxyanthranilic acid, Quinolinic acid % TH
THCEAERETSELE b, Thiamine yjniicid Tryptophan DI+ &8 Kynurenine 7»
5 3-Hydroxyanthranilic acid ofoliBfic=aF VBBOEENET ENTEY, TOMIK
NET B2 3 v By 8% Tryptophan synthetase # k¢ Kynureninase o {KT O AJHEH:
2xRUT,

5

]
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Saccharomyces carlsbergensis 4228 v 2 I v B, E R DEKA T % Thiamine i X 3 #55E
PHEFEM L, Thiamine [ hp T HRENIIEATH S ¢ &4 —dio Thiamine B A%
RAWTHSMIT Ui, 4 Thiamine [c X 28 E L €2 I ¥ By itk 3 Z DEIEOHEEIEM
BR7I/BPEE I vREDIERNTFICE > TIEEALEEINBNCEEHO NI L, &5
W EHEEE 2L v By 4B LV =aF YIREBOREAH~<, Thiamine ik 2 AR
DOHEHEPEE(EMIE Thiamine o4 3 v By AR EEAICLOES I ¥ B B8RZL, 2D
MR=2F VBREAGREE s I Y By BSRBABIES NS D THL C 2R L, K
BEROZEZ IV By EEES SO TRHEEOEOHETH S C LETER LT,

WRXOBERROEE

Sacch&romyces carlsbergensis 257 3 VIC X DHEBELEINE R I v By ik & D RICE
Hahzd, TOBMFICHALT T I VEELEY B K UEERMIC DN TRET L, bR OBk
N B AaBBLU=aF VRABDHEISF T I VYORNKLVEARRN By oFnsHfish
BT EREPIC U, RBREFTIVESEET L, 77 I VOBEICLD By AGEHH
flEh B RZWCID =aF VBREARBET T2 TN Lz, Lo TARRBIXBEEF LD
FNERGTHIETEESA LD D,
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