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Freeze-Preservation of Porphyra Thalli in Viable State—I.

Viability of Porphyra tenera Preserved at Low Temperature
after Freezing in the Sea Water and Freezing
under Half-Dried Condition

Seiji Micita

Some physiological studies on the freezing of algae had been
reported. Recently many investigators have made researches on the
preservation of micro-organisms for culture collections, and it seems
likely that the freezing or freeze-drying is logical technique for
maintainning viable cultures of cells, and has been successful in
many instances. However, on marine algae, these experiments are
rare in the literature.

In this study, the author experimented on the freeze-preservation
of thalli of Porphyra tenera and observed the viability of freeze-thawed
thalli under the microscope.

The results are summarized as follows:

1. When the cell of Porphyra thalli was injured by freezing, at
first the plastid was scatterd, and then the cell expanded in size,
finally shrinking up.

2. The vegetative and rhizoidal cells of thalli showed higher
resistivity against freezing than the carposporangial cells. On the
other hand, the survivals of neutral spores were more than those of
carpospores and free living Chonchocelis-filaments.

3. From the results of freeze-preservation at various tempera-
tures, the percentage of survival cells was higher, in freezing at

-—20°C or over, than in deep-freezing at about —75°C. Furthermore,

in deep freezing, the number of survival cells were less in rapid
cooling than in slow cooling.

4. During freeze-preservation at —18~—20°C, most of cells
frozen in the sea water were dead after 30 days storage, whereas
many cells frozen under half-dried condition remained fully viable
after 4 months.

5. Thesurvivals of thalli frozenin the presence of glycerol did
not increase, while glucose protected thalli against injury of freeze-
preservation.



HE 7=/ ) EROEERIERE - | 43

OB OV, EIRIC BT 2 BOLRE - MHuiic B U 7o A BT e 0 i <
PHITIRhbATEY, RDLEEEREONEREOCLOOFBEORE L L L), %
D3 HICHFE X B E Licb 0l bbb, oD X 5 intkikd A7RREE TSI BT 5 5l
i, e loREOATERBCRT 2B TOREFETRELESTEFTRIY, ¥
% DM s L L EEBREERIC X AEEEL B S TR, BRI DWW
TOZRSOHRITHEIIC AT, LavL, Kylin® 2\ OWE ©1F it - 1k
DWCDERTE T~/ Y, 774 7 V8 Erk SR o ¥k o TS v Btk R 7R
L, 37BN (13808 / U EREZEECHR LKICRE 2R L35,

LDESET =/ VERPBONEMEEYRTOT, TOEEY IHIEWRTLID, B
KL P HBREDOERE WA NH DL T CHEERL €, BREBEOERMEOETY
LBz, ZORBEYHETS.

HE & LU HFE

BREREOERCE L7277 ) OBERIMEERESE L L ERHEEOR T
TEREX D BREL1c. FRITR X OSRIRERILZ OBBER X Y B L O T, hHEIETIR
FEBERI O BEIRCLDTHS.

TSRS, —20°C BlLEDBARBERARECHIKERS I VEREE D& 28
DTAAA My I —~%FHL, 8 ~75°C ORECBER SR T A2 —~L L FFL4 74
ABEANTET Y, ERUPHP IS4 71 AR L CEDBRER R,

Yk P CoEEORIL, & 3em B X Scm o YELk (Cl. 18.0%) AR, +0
PRI L D T BB A TR CHE bR, BB OB OKA MR Lk o HEEIT
Cl. 12.5~15.0%C, & K EEB T ok, RBHINTEROBELKR L b,
SRR DR BEE C oS L7 B3I Lickh & CkERia Lic, SERRETOEENS
B3, EECRDTOKESES L CREYKFEERI0Y, FEEBEIELER0Y
LA L, BECRERY RS TERCIIIAMEI L TR T - oRELEE L L
TH0HDIKTEE TEHE IR, ThE RY =F U VEIL DDA THE ¥,

MBEREWE L ZEL BB 7 ) 2V v, Fra—ADBRC O, Fhbn2.5~20
% DREOYIKCERLEEAN, Tir OWKICE LEELER TR L8 D L
RBBIC LB L7

FHREEOREETO®EE L, —20°C M EomEomaimkdol oTcHE5# 0.4°C,
Fwpgprpgc 1.1°C, —75°C oB&irkeb iy 12°C, FEgpikpe c 16°C <k 0,
WL YK AVOKEE T A IR E O T —FEE Th - 1o, BREARSETRML,
T2 DI AT LIcERe AR, EHREKEZEL-OLEBRET CEELHEL
1. :
EEOEFRIL, FHRPEEDERHICE > THEDENS D, & CHIEIEH &
EETFERCIAELEERELLOT, BHEXRALTL BN, BB TERITAEIEDOH
ENEEECT, HRBIEBMEIR L 2D o lcD T, 2h b Oy OFEILER L
7.

HEERENOERT, EEEOEERDS rATHBEL T—HE (40X10) ikl 5 477
T B Bk, A ORMIBCR T 2 £EELRD, S5 4 ~5 BHEORKTE



46

BETRb L.

RIGRFREFIMIERSE  H17% (1964

2 B # &

RER TR OEAMIE OMRE(L R £ OREDLE L LieDT, ¥F20
BRI OV TS,

Fig. 1.

Death-procces of vegetative cell, Porphyra tenera,

injured by freezing.
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Table 1. Change of survival rate of Porphyra tenera

during freeze-preservation at —18~—20°C.

prlzes]élrigat?fm Vegetative Carposg;)?rséts mateﬁihstral-spores Conchocelis
(days) cells phases

(free living)

2 100 82 - -

5 83 47 79 44

10 7 23 65 . 38

20 64 4 52 16

30 15 0 7 0

Number shows survival rate (%).
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Table 2. Su;vival rate of thalli, Porphyrae tenera, frozen in the
sea water of various chlorinities and preserved at
—18~—20°C.
Period of : Chlorinity of sea water (%)
preservation 4.2 8. 11.5 15.0 18.5
' 18 * 78 70 41
10 days Ok (35) (60) (63) (32)
} 0 38 72 52 29
20 days o @D @D ey (8

* Number shows survival rate (%) of vegetafive cells.
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Table 3. Effect of glycerol and
glucose on survival of thalli,
Porphyra tenera, frozen in the
sea water and preserved at

—18~—20°C.

Concentration Pgréoa%,:f presggv(?:;c;n
Glycerol 2.59% | 2% (64)* 60 (33)
5 87 (82) 69 (21)

10 83 (15) 45  (30)

20 55  (43) 62 .(25)
Glucose 2.5 74 (75 68 (47
) 70  (72) 51 (36)

10 85 (74) 72 (50)

20 93  (89) 85 (77)

Control

(sea water) 87 (74 54 (25)

#,%% 1 Remarks are as in Table 2.
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Table 4. Survival rate of thalli, Porphyra tenera, frozen in the
sea water and preserved at various low temperatures.

Period of Temperature (°C)
preservation —~4~—6 —8~-—-10 —18~~20 —70~—175
' 85 * 01 69 23
5 days (60y* (13) (46) C4)
: 79 85 62 18
10 days (52) (54) @D (0)

*,%% . Remarks are as in Table 2.
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Table 5, Relation between moisture content and survival of
thalli, Porphyra tenera, during freeze-preservation.
| Temperature plizziofatgin 209 %Ois'turg Cont&? ' 80‘
~18~—20°C 30 days (gg)I* (gg) <gg) (§§>
—70~—T5°C 10 days & ég‘ (3 3y

*,%k 1 Remarks are as in Table 2.
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Fig. 2. Survival cells of Prophyra tenera during freeze-preservation. A :
vegetative cells injure by freezing in sea water. B; survival
vegetative cells after 4 months’ freeze-preservation. C; survival
rhizoidal cells after 4 months. D ; survival sexual cells after 4
months. E ; germination of carpospores, frozon in sea water and
preserved for 10 days. F; germination of neutral spores, frozen in
sea water and preserved for 10days. A—D; %350, E; x100 F; x80.
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Table 6. Effect of glycerol and glucose on survival of thalli, Porphyra
tenera, frozen under half-dried condition and preserved at
—18~—20°C.

(Materials were soaked in 2.5~20% glycerol or glucose sea
water, and then they were dried up to about 50 % moisture
content before freezing.)

Concentration ) Period of presezrvation (months)

Glycerol 2.5% 96* (83)%* 80 (52) 86 (70)
5 87 (18) 98 (81) 72 (39)
10 95 (68) 70 (28) 65 (20)
20 63 (57) 52 (35) 58 (4)

Glucose 2.5 100 (98) 93 (84) 85 (52)
5 100 (99) 100 (97) 96 (88)
10 97 (95) 95 (91) 94 (90)
20 99 (84) 99 (95) 97 (91)

Control

(sea water) 97 (89) 98 (93) 90 (68)

*,%% : Remarks are as in Table 2.

Table 7. Survival rate of thalli, Porphyra tenera, frozen under half-dried

condition and preserved at various temperatures.

. Temperature (°C) —4~—6 —8~—10 —18~—20
Survival rate (%)
vegetative cells 6 89 84
carposporangial .
cells 52 81 69

After the preservation for 30 days.
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Table 8. Effect of cooling velocity on survival of thalli, Porphyra
tenera, frozen under half-dried condition and preserved
at —70~-175°C

Survival rate (%)

Exp. . Cooling velocity vegetative  carposporangial
cells cells
) 7 min )
A 15 —~75°C— 12 10
10 min 1 hr 20 min
B 15 . 4 —75°C— 15 7
10min 1hr 1 hr 5 min
C 15 4 —-20 ~75°C— 72 53
: 1 hr 24 hr 5 min
D 15 -20 —75°C— 80 46

After the preservation for 10 days.
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