HOKKAIDO UNIVERSITY

Title A 5 ARIE O MR DXEEITEE
Author (s) &I, F|AER; SHINOZAKI, Jutaro
Citation EERE, £9%, 11, 1-1
Issue Date 1954-03-25
Doc URL https://hdl. handle.net/2115/17561

Type departmental bulletin paper

File Information 11 _p1-11, pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




Jutaro SHINOZAKI 1954 The Velocity of Crystallization of Ice from
the Blood of Prepupae of Slug Moth. Low Temperature Science, Ser.
‘B, 11. (With English résumé p. 11)
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ist fr. . 2.60:+0.22 i8
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A LO A Z 15 2 b 0 LMD D, PR LB O V. Cocis, 1REA EFRETHD 5

fLF, o TERic X Mo i b o L Mbils,
mwuLL@y(amﬂwwmﬁﬁ%ﬂ;txb,i&@ni&%m%ni%mﬁ#&?%éa BEoli L

B BT B &L TAIN TR BB D, COBRERKCHLENDLOT, ©
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1k 5% O RERRETA{ETH ),?Q“WLHALL“MJLMlbﬁL%O‘ —7.0°C TIEIEhHD BN rhD
Fea TALE VoCo p5AE et HITMSHI T LA BILE 255 & ik L KMol
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ENTHB, cORNDMBIMY, Migho
V. Co i3k it 0.6 M NaCl i F41 Xk b l
LI/, W20 5 ok gL

0.6 M NaCl w/k' I —2.1°C ¢z olfillio 4 7 il i ok R 23 ETE LuD,
—5.0°C kA —2.1°C 9 0.6 M NaCl X v i3 1< 8w
MiLiggh-co V. C. 23mfi i/

5 IR IR oIk A
P x T
T B EICYREE S

ik —0.7°Cici v 1,
BICL At 55 0.6M NaCl X 04 V.G 2/h3 vz
LDCHED,

i,

TH 2 L WICWET S 2%%, 45 b [Wic i 1953 4
Lol AvTd b, 1954 Eofii kAo s
Wz ENERS BILE, Freundlich v Op-
penheimer (1925) &k Go il ULz 2
W ONE W V. COEasRie BT AT 5 2
1}
EFIRLTWD, l”]/f = ﬂ“ﬂ({vc bJL”_,(u lm D
Wk Dot V. Co ot kE <l b
1 1 n t i T.oc
L -1 =2 -3 -4 -5 -6 -7 -8 -9 -0
oM XL b, ok Fn
oM E g n b zolilke i\ =5 V C 12 M VE T R 0o B
JiesHERE LT GRS 2 o5k kY X e 1954,1. @ - 1953, T~TIL
8437 HSIETTMONL IC B3R e o S5
W KoM 4T M JE (em/min)
0 W sk W sk 0.6 M NaCl (TN i
—1.0 ! 18.5 (3)
-2.0 29.2:3.7 (23)
—3.0 33
—40 ‘ 63 70.1 (4) | 4.63+0.18 (11)| 080003 (11)| 0.87+0.11 (25) -
—5.0 ! 100 9.74£0.78 (6) 1.54:£0.09 (9)
—60 187 2.0040.07 (10)
—7.0 285 2.604:0.22 (18)
—8.1 4.034£0.12 (11)
—95 ‘ 6.28:£0.39 (11)
Ireundlich AL —2.1°C
Beor S CIfitigg o> T & ’ - 1953421 ~3 J} 12
i i : Oppenheimer Ui g FARLE L, 195441 Ji1c ;‘(llll e
" ” (192502 & % 0.56 cm Ui i iliLigg o e i -
U-Tube 147 ALl Uo (#252)
0.82 cm
() SR ORI 2 335
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méﬂkﬁﬂﬁﬁb&%ﬂkbkh\ﬂQﬁ%&%Z%ﬁ%mBT%%oC®ME@~&TC
TIT B0V, 2OBE —10.0°C TEMMNCIER L TS, U AN Mh s EHI @ 3l L
TLES e OWERATIETHOVh b TH D, —3.0C Tillgo ki (—2.0°C) & oliEse
DU BT Uik OWET X b EEEENT N BB o &, V. Coaiit v ie ol dan ¢
W ELEgafl b e sk e e, —3.0°C I I B

K U SN o i b B S KO 1D WTilE~%, MiKD 7o lc g ciE T S

L7 ﬁo T\,

Fedigiked Wit BT L v B R E ol & LTl o Fk o AR Bl wie ik i e 3,
DI D S bW b OWHFEORE T LGNS, EORTE, i BB D8
WOTHATL, 4L & NS ERDRe RN, Pl O 2 s B W Zeke @ b as KiRgF o
m~mm1gwm ,w%ﬁM@mmwkwmwwWmem@,mDmkAwwp hipo
THES T %o MRS, 5o iifo kg IR WO TR TH B, 1

IKEMOHEATROWICES L, 1E & A ERBBTET S 5,

v

ST OAMNE O [ ofbe g T, WAWHC ADRIGCk 5 & &, HEILrohit 51,
M ORI, AT A S B LAY B D0, R ot b 2 oib s o
T, FHEONERE AT LT, MR Hc Ao TipifiiciiL, 2034 Ak0h65 Hic

T, WML S0 TG K B a T, mggth e V. Co b iR oiinE T sl & -1
%59 T SRRk b Th 2, WS MEE oK G EohddCore V. Co bl k79
A B lalic W A V. C. DA R SRR i, TS IS HRAEI e AT L T e 543,
Z WU M O PETT B e B LR e o T w B e d i:}ﬂ'\i’bXYLZ)o L 4, 503
7% & Mg s FUB gl 2 2805054 I b, BRIBR 57 V. C oflinskE ik

L& LTl bt om0, jiilific o

NTLBDTHHD, MO E K
I B ORI T, RO G T7.5%, 11176 T56%, 31 TT5.6% T4 1T KK

BED T b @ J" N BT (W ) LBy (W@/j\}..‘y WIS T VLG SRIE TR B A B

B & E N OLMBANCTE S & FICE REMLE 7T, TS B ko Ik WL ki
LT B L T W R T U B, cduE

T MR LT B T oo 1L

X AL LI T AR I D THE IS (1953) & B & vtz v, ULRiF o3 Sl Wit/ o 55
HEGRTE O 1A ooth 236173 2 2 A TRIRICORNTIEE 2 fovee Lds LIRS o i as 1o
DI NP B3 D 0)7‘1 MTov TR, SR SERTV TRV,

WA - BRI (1953) 3SIE, = hAEOHIoFEMENEMLIC 2w TR A R L o©, Totho hiERE 5
SR D LIRS ST DAY, T deilllE AT ek B

)

2 AR A G 65.2%, 1 JIC 62.0%, 3Ji 62 2,0, 4 I 623% ChH D o b BFHAT, I
R L 4 T w’rfwim Lok Bbitd,
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MR T o 57, WIS oo, A A o W IR b i AR I & s o [ o B BT o BT )
BHOEML BB, Lo ET O R AT A N I C IR b i < T B %,
B ORI FHED oL V. CO R U F 25 o K S5 V.C 2/ &5
CEERLTWD, 20z &b HK2DE 477 OMHE L 1~3 Hic V.C. il Td 2 ok,
MUHEHLE OAET & WL QRTINS BRI S TH H 5,

Huggred Vo Co iRl wig NaCl ifglic lTh & v & &, Mge & st

LB LD &2 BILEOT, §isEiFIEN D O 2205 8 LT, T o onWTELT

Hjevn, Walton K7k Brann (1916, a J¢r by, Brann (1918) 133851, B0 KRESKIcDOWT

BELE AT\, KSR 7o 2 oI, Mﬂ%v&zmmg%mmm%mxb@ng%a

&k Ve, T OMACINGS = AR G L I L DB D, AT B T e

2 b @, K (hydration) DK EWIITIRANE W L ER T TV D, Nall, KCL T b
V.C 2 IUF 2595, R A& \»w Mgll, CziCl2 Tl FofadFigic R ® ¢, Bic i

#TdH B, Freundlich ), ¢ Oppenheimer (1925) |3 i1

TG FUBCE ORI B, FRIRET-1
AT &4 2539800k Mk, BOR) B -iE V. Co e 3 2 L WL Jeo B 2 b SKIR
R CdBEE Y, oS, WY T P AL V. C B ILF A LW B,
Piillen (1933) 43 Blk141T (albumin, myogen) X Ok (globulin, myosin) T 1L,
BEFIETR DR E (Emwngs, Wbhie V. Co e UF 320N A7 593, BTl fin
ORI TR, R RMEE A L R W ERS 2 &g il e, RGO LI I
O™ G e wmdi Ao 5 bR i i i
Do T BOBRITEEL QAT L, BRIMIMEO T e R L TWwD, T odk, IRE ,%U,M
BHEND, Tl ks & L Cli, Na, K, Ca, Mg, Cl H P &334, Na L
%4 <, Mg, Ca $HEFICH 0o BOLIMIT (5, Zoll) AT 5. it (ipomicron)
ORCTHIE K I AL, Phormia ol TiEihdimigds44io 1% E v 2 TH 2, 1
Z 7 Wil Mg LK b thkc‘,.tij’cl&)@&; BRSNS, V.CorfEF a3 o N, K B0
TV DHE, KO KE W Ca, Mg AP R A LA T B 5 5o Jheo ek ro (54D

albumin } ¥ globulin % %A TWw

V. C. ofCFleiltfod 5 2 &%, Freundlich 3% oW B BINTH D, EOOWTT S

C.oiFek 2Bl ) H UL TWBCTHH SN, 7 2 2EoRmo L\ 2988 ek
DORINTH S &b B, Mgcd N D HEIITE, Pullen (1933) offillids & 5 2 Tl »
V. C. o FIcfik b K& IR MIF L TW5 & H2 bk \ve (IFL 78 b il %5 (1953) 1%
AR UD0 B DKo NEIC i & A 7eBURTEIEIT o g ik, Z ko L E i 3 &34
% Ve Plllen @FFSLC I Wi EEE 5 D b RIMINEOHITE L £ win b, WILEOR 5 &
BT, BIETAS V. CoR AR & 9 2 I A0 T\ B b L I v, B di1 < it oo iy

F OOk R C OUFERI —2.0°C0 e, Zex i SR L 7o MRS 11 M SRR TN & S
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L WA o83 LG b w0 L2 5N 5, MEOGETHILEY c ToTb WO bA
TwD, HRSEHEET 28, oo V. CodvhEn g, mEREIn s n E s & e
IVENR T B X TR S BHEUE,  MIBEALIIG K i & o UL eI B MK o fabEds BEhAsh
Br kb, UCEEHIIEIT X PR o e b ICHTNUEHIER Dk C HoTn D L2 b
B, THHOBRE L& LT, 4 2 wHilioiiailiiia gl « © Lo CUhcing b ed™®

AW T AT 2O 7o AR IE (T 5,

w =

et 1 2 il Mgz Mk & LT, eodeokibdimgg (V. C) olligritv, %
OFEEINEL R T ST i3 58 B O IR T T~ e
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Résumé

The velocity of crystallization of ice (hereafter designated as V. C.) from the blood
of prepupae of Cuidocampa flavescens has been determined at various temperatures
during the overwintering period.

The measurement was carried out as follows. About 2.5cc of blood collected from
prepupae was put into U-glass-tube with an inside diaineter of about 0.4 cm, which is
provided with three thermocouples (copper-constantan, 0.2 mm in dia.) inserted into the
U-tube through small pores at intervals of about 5cm (Fig. 1). After the blood in the
U-tube had been undercooled to bath temperature, to initiate the freezing, ice crystal
was introduced into the blood through one open end of the U-tube. When the ice front
had reached the thermocouple, the current flowing in it by the latent heat of crystal-
lization was led to the mirror-galvanometer. The deflection of the mirror of the galva-
noineter induced by the thermal current and the time-mark were simultaneously self-
recorded by a revolving-camera (Fig. 1). From the records the V. C. was calculated from
the time necessary for the ice front to advance a known distance of the tube between
the thermocouples. ,

The V.C. of the blood becomes lower as the weather grows colder; the lowest is
reached in January and stays constant up to the end of March. The V.C. hegins to
increase as the weather becomes warmer in April; in May attains 2.5 times as high
value as in January. The tendency of the seasonal change is similar to that of the
other physical properties of the blood such as the freezing point. The lowest value of
the V.C. in winter may be due to the increased concentration of the blood in this
period.

The V.C. of the blood increases with lowering of undercooling temperature and the
more the blood is undercooled, the more rapid becomes the rate of increase of the V.C.

The V.C. of the blood is much slower than that of pure water or of NaCl solution
which has the same freezing point as blood. Referring to the results obtained by Walton
and Brann (1916, a and b), Brann (1918), Freundlich and Oppenheimer (1925) and Pillen
{1933}, that this fact may be due to the retarding effects of the hlood constituents, was
briefly discussed.



