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Tadashi ARAKI 1969 The Influence of Freeze-thawing on the Pasteur Effect in Baker’s
Yeast. Low Temperature Science, Ser. B, 27. (With English Summary p. 40)
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ADP/O liximE iz —E&RmD ADP 2HE 2 S5 T COMBR RN EX T 58I ADP
EolTELLL,
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— 119.3 61.2 114.4 24.0

2 0%, W 55
5% 1073 M 49 5.1 — 0.6
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o tce BRACHIBEIRILAE (ADP/O 1) L{E< 1.3 Th o7 (HifE A), FEEMN a-r + 7 2 LR
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18I IR T Licas, EHIRAE 1T GEE & ADP 0fELE) O REE 1 EMEFRO L O LA
EELh ot (M Cl —7, BE: b2y F Y 7ARRMARES 2 L, RRBAEHREO
ADP/O iz hzhn 25, 18 KT Lz (Hi#R D). AL AR ¥ & CH 3 RITR
TEBHTE I b v P Y 7R AT X OREGRERE O KT RO LB LIS D 7 v 7
y 7V IPREIERIEh, TORBEZOESISEBEROLE L W BBEREDHEDITN

Mw(SFI L
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L2504 M A DS

%1 BERE s b= v ) T OWRRGRANI R R OB R 1L
FRC B TR RE O 258
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LA TMatE, BHEC ADP # - W PhoRBO L AT T
RSB (pH6.5) 12 065M ¥ A €y I, 10 mM BEEEHE, I0mMbE Y A-< v
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B3R MOEXIIHEAEENI bav FY) 7TOREEE
TR SRET R R O P/O Ik

[ I S O #*% H Qo, (EHIRME IID* LN S P/O e
SN 0.20~0.27 09~1.4 1~15
FE A
a-r v IR A 0.36~0.43 3.0~3.7 1.9~2.2
s B a-r bR 0.33~0.46 2.2~2.8 1.6~1.9
N T S a-r b AR AT 0.35~0.45 1.8~2.5 1.4~1.8
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N THERRECEBANAD R, TOBEENIE2RIZRT I, 5 X OFFHE»HFHH
Lici b2v FY 70B4 CHBCBES . TR r2v P Y 70l EEX2 28D
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ERBOBE LAY I, EFREIV OFRREE ERBEOBE L D RKE O TERGEER
AR RCR=21) & L, Fi, —TEHD ADP N X 5 EHIKEE I OREE Ot
T[] (O HMERICHN) »E</h, ADP/O ki 146 K F L, BRLAHERILRIED 7 v 7
v 7V VIR BNTH e (MR B, BIBHRELEULFE: P2 v P ) 7 IR BRHR
FELLEL e, ADP/O A HETE/LWEERL, ABHEOBA L VEEDEANKE
Mofe (IR Cy ZOX S CMENGERE LI P2 v F Y 7 TYh, FOREICBIE LB
DGR L » T ELZT 5 &ML R -0 T, MR I b2 v FY 7 TCLER
FEC L o TEHENRHESY 5 2 &G S i,

2B P : r =V PV 7 ORBREHEERCHBLISE L
RIS RIE TSmO R
MEMIIOI AT : b= F Y 7 (Mw, 2.64mg BAR) 2 SREBCEBDO
ECATMA e, EERC ADP 2 2 W ZhOKHD L A THEMLIE
FGRE (pH 74) 12 025M Y 4 €y 1, 10 mM HEERERK, 10 mM b V) A-¥H
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L TOREENIH X ie, Blb, Gatt and Racker™ $#i&E L TCwW5 X5, ZOBFERL
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TRMIARTH L 222 Y — AR ERRD B (B3, Zhc R L, Al g -2
JabrT7 /A BFOML TR, EOAHEI b2y N Y 7R2EMLTH, MHEHBOBE

RIT X BREEH A OFATEE 1%
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A B DB L Z T Te - 1, o 20 40
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L, BAENEOLEE . 400l —=
IR S S IR 0 JRIR 7 A o F 4= 1200}
WIS VLFT A DFEL Fi) o OHPNP)
PN N R R 2 - o/’
LI g, W hoBiEn ///
Wi bavFYsCLmA A 2 800 Ve _—oRF
DA S UBERED & % o o /e
FokE<HKD, ME L2y O I p @/e/ocm
F U 7 L AR O HIEIE »is 2400} / 40/0/0/ ”
sk, DX 5L, B o/g ./‘
B LI v ) 7 TS i 2%@5;/
AY ~VROET T 52 L8 yd
Zb R, o2 . 55 : 25
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v. # e IR EHRLIEMERTO SRy — L

= CRIE T AR R O

e N AT ey N

e w% ‘ BT LA AR (224 mg BT % S ORERY (pH
BAAY — RO & HlR 7.4) CIFBE: = v P Y 7 (Mw, 132mg BEE) ¥R L

RO bayvFY 7 omlgsE ZATEHRML
) e Ag=te7=/~—A (PNP) FiE: O; MAENRE, 20HH
WRET 5 2 &%, TR HROBBHE (F— i

ARG 5% » =2 v ATz bw7 e/~ ARE: @, BAENE,; ©, 2R,
N7 OREBIC X B EE O E . i

2, MAEO I Fa v F YT IOLEHBMAE ra v P ) 7TOEMRBGEGSEE E3X)
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PMESBEDRBOBGEE rav R 7o, EHEOBGTE: r2 v FY TERERL
oo LA, W3 bav KV 7 & LB » CTEECEAIRE» TLR—EHE 2R
TE L2 b, B v P TABGCTLERARE I F 2 v FY TR L AEEO
FHEE R BT 52 LB BEBBENE L IATHED, DX HRAAY —AGROWHEEMN
BRESRRC X AR D s b2 v F ) 7 OBHBRIERIGD 7 v i v 7V v 22 X 5 2 &
WOoNTHLD, WHEABICI > TEDISIBFETT v v 7Y v 7 ik 50 L4 B
FTREEBELMETDH 5,
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BEECH S THRAR Y A= A DX G BEENEECRIRIETCES X518k Y, 20
TR, FEET VI 7V v IR I A b L, ¥, MRCAET 23 2V F
VT LWL Y v B 7 LT, TOBLRABRESENES o, BEREOZTS
PIES O Lhdoys, Zhb 0B L CECSBoBFcfGhdiicbiouvs, A vER
T AKRY =€ A OFEHEIVNE LW IHED &, EERBREE KXV 15°C T 30 7k
EROMBHITIE S AY A HRICENBDO DRI VWER L ¥ H 2 iy, WAEREECH
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v 7V v IRBERE NS EI1LE 2,
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MR OB EHAT S0y, AN s ra vy Py 7 EfifanbaiLrird ol s U
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RO a0 B MREORE L v ) BERGEOEGCEER Lt ulllie by, EIFS®
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AR RT3 % MK 5 o B AGEEE AN R o AGC 359 2 Bl ik & 0 K &~ fe o i Ml IR
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LEBEOHENRD BRI Db, AAY —AHROETT 52 L& -1,
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Summary

The Pasteur effect, which represents the respiratory functions which control the
cell fermentation, was examined to elucidate the mechanism of injury to yeast cells
resulting freeze-thawing.

By freeze-thawing, the rate of exogeneous fermentation and respiration of the cells
suspended in phosphate buffer with or without 0.5M sorbitol was reduced in accordance
with the decrease in the rate of cell survival. However, the rate of aerobic fermentation
in the cells injured by freeze-thawing was not increased by an addition of p-nitrophenol
and a loss of the Pasteur effect was observed in those injured cells. In isolated mito-
chondria, oxidative phosphorylation and the respiratory regulating function were damaged
by {freeze-thawing. The Pasteur effect in a reconstructed system consisting of isolated
mitochondrion and cell-free extract was also released by freeze-thawing.

From these results obtained above, it can be said that the release of the respiratory
inhibition in the fermentation may have resulted from some injuries sustained by mito-

chondria, probably caused by the formation of ice crystals within the cells.



