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1.1 ZH#

TF 2 T FH 7 8 22 R Ay A S 360 5 7 8 o /2
fefit, WS m R E ORI B R P B R
G54 (22.0£0.5) T, )ik 86.4 ~97.2
pmol/(m* « ), L:D =14:10, %3 N F, &
FW
1.2 ERZRENRERRE

R W bR IR R AR AT
2 2 400 ~ 500 wm 1/ B, FH I 45 28 08 5 7
FHIH K ok 2 8, SR E B TWOKR LR A2
RIKGY o FRE— 7 I8 B 22 RIKIF L F, 1%
TR, M EEZRIENEELD 1.2 mg/
mL S PRE R A HE TR R 22 R A Y T A
S Je RS I BRI R A RS T
HHL 120 mL 33K T 150 mL A HEIE i, 43 0 &
F6.12.15 .18 21 C TR, HASMHEF, B0
L:D=12:12,5688 (5.4 £0.9) pmol/(m* - 5),
BASKMRE 3 PATHE
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TR 10 d FHFS W b SO B TR O Hh M 10 mL,
T R Al BRI 2 ST 53 B A0 R DA [R) 2R 4T 3 A4
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3% g J o SE IS B E S AR R, 4l
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RIRT AR A S5 6 b4 kL
B ORI IR A B & W—s & &t K
RIS BRI IR RS S 3% s
PR AV IR A, SR 5 AR A B3 19 10 mL 332 5
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12 CH, 35 5 22 R B 3% 5 2 Bl O A7 1] (8] ) 48
WG K, R A7 60 d 5 H 3G H 25350 3. 08%
A3 11% 5 24965} 15 F1 18 CTHE, 5 8 2RI 1
H 1% H 32 R 2 I e K5 U i fa # (H AR A7 60 d
By R H G E R IR B (P >0.05) , 435
FAsETE 2.52% ~2.81% F112.37% ~2.93% 5 il 1N
AN, 7E 6.12.15 DL K% 18 C,5.4 pmol/(m’ - s)
ST ORAF 60 d 5 07 88 22 R A 48 D A o K 5

1 E SRV SRR X 8 AR TR (R 1),
MR EE N 21 CHE, e 22 R F OB R A
10 K35 3 fgc KB, LB 2 [m) 309 L Ath 38 3 4%
TEEZRIKYAMER(P <0.05) ,HZ )5
PRAF B IR 0 A2 K 28 00800, OF BLAE SR 50 KBS 3 30
U, 7R S 5 3R 25 0, H 3 3 3R 4k 2208
INLTESS 60 KEF T RER —0.92% , 75 4b, B 220K
TR 20 i AE 7 RO AT B AR 1, UL 21 T4
P, 40 AR LA R 37 5 A T8 AR bR, A A
FRERLRR ARG 7T W, 76 S0 3 8 %
PR, A 22 AR A R T B R SR I AN A, 6 ~
18 C 34y m] 52 B i 22 R A4 1 K PR A7 o

x1 BENERLRERAEERNZIE
Tab.1 Effects of temperature on rate of weight gain of the filaments of S. lomentaria %
/T i) /d time
temperature 10 20 30 40 50 60

6 1.58 +0.10° 1.79 +0.20*° 2.19+£0.01° 2.30+£0.17*% 2.66 +0.14*% 3.08 +0.16°
12 2.48 £0.18° 2.49 +0.30° 2.53 +0.10° 2.84 £0.25° 3.09 +0.23° 3.11 £0.21°
15 2.52 £0.33° 2.63 +0.30° 2.68 +0.21° 2.81 £0.07°* 2.73 +0.28" 2.58 £0.13%
18 2.70 £0.20° 2.85+0.34*° 2.93+0.11° 2.75 +0.16* 2.69 +0.23*% 2.37 +0.25*°
21 3.64 £0.23° 1.58 £0.31° 1.28 £0.10° 0.72 £0.15° -0.38 £0.04° -0.92 +0.35"

TE < 7] — 50 B30l o A ] 7 B QR il 2 [ JE 3 22 S (P > 0..05 ), AN [l 7 B AU K =2 ) 22 55 W 35 (P < 0.05) , T[]

Notes: the same letters in each column mean no significant differences( P >0.05) ,the different letters mean significant differences( P <0.05) ,

the same as below

5% B X B SR 2 R R AR AR A 69 B ol
O IR E R B 38 22 IR R A T RO B R W A
BB G amAs R, B 22 R 20 1) A 3% R Y B
PRAF IS (8] Y SE B M IR (8 1) o ey 5. 4
pmol/ (m” « s) i, & #E 2Z AR (AR A7 60 d J5 1 17
TR 98% LA b, HAM AT S MEE LY
PRAFHT 22 530 A K, Ul B AR A Ol e 5 3 A )
BELRAR WK PR AF s OB SR 16. 2 pmol/
(m® - s) B, B LR AR AE 60 d 5 I FE TG 3R
93.51% , BR 56 N 5.4 pmol/(m” - s) I 5
BEMEZES (P >0.05) , {H8E % 2 R R 40 s 2
B Z B IR AL A 0, T8 00 A0 I D AR A A 5 2
JG5R N 27.0.36.0.54.0 wmol/(m? - s) I}, {7
Ji B 2 AR A 90% DL, B #F LT
RN 5.4 pmol/ (m? - s) FAF T IFEIG (P <
0.05) , Hot o i v A7 1 B, 20 i it A= ot 4 =
BEU s, B0 A2 1, OF A IR A H B, 0 B R X

BB 2 T BB W 2R R A LR T B T
BLCAR 7, DA X £ A7 77 AR S R 52 e, G H AR
54.0 pmol/(m?* - s) F#55% 60 d i, 7 1% KT %
£78.92% , HH MR B = 8 FR B i =5, B e 5
RE AR TR,
JE5E N 5.4 wmol/(m? - s) B, 25 ¥ 220K IR Y
H 3% 5 5 W K 3 HAR L AN K, 4%
HZH) 22 7 A W3 (P >0.05) , Ui W 7E 1% 4 14
ORI A K 8 A R TR A YR
16.2 wmol/(m® - s) B, 55 ¥ 220K (R 1 H 3
FIR eI KIS /N e, AR S K, B
TEZSRAT T 8 B 2R AR 40 M 78 AR A7 1 A 20 d A=
KA, 55 30 Rt B 5 9 A 2 i A A A
Ko BE I s M6 T 27.0 wmol/ (m” - s) I,
BRI H OB TR RN, B
oA Y Ak W B BE ' SR 09 T Ok, 28 10 R
F, H 3G H R B, 435 6.53% 6. 79% F
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7. 14% , b 258 T ) A OB o 45 0 R B B 220k
R H R (P <0.05) , Ui B AE 5% 57 09 90 46 By
B, B, B2 R A K, BT
260 R HEE2.09% 1.46% F11.21% .
AL UL, 5 AR A B TR 4k 2k 4E K, H 3O RO R
0% o DI, 5 P 22 R AR 20 MO AE 388 R i e IR s B
G, B Y IE AR AN F TR 0 K 0 R
17,5.4 pmol/ (m’ « ) AR A7 2 3 220k K ) o
R (£ 2) .
2.2 ERREORECRERE

B LLRIR B BRAE 7 h (4 K o AR o K
TR I/ IN B A WK A R ) S8 5 K G R R
10.73% /h([& 2) .

==10d
100 . =20d
30 d
95 40 d
mmm 50 d
N %90 60 d
¥ 585
g
& 380}
T5+¢
70

54 162 27.0 360 54.0
FeFE RS / [umol/(m?-s)]
illumination intensity
B1 REENERLREFER(%)HZM
Fig.1 Effects of illumination intensity on

survival rate of the filaments of S. lomentaria

R2 ARBENETERLRKEBEEXENHIN

Tab.2 Effects of illumination intensity on rate of weight gain of the filaments of S. lomentaria %

St /[ pmol/(m? - s) ]

I} [A]/d time

illumination intensity 10 20 30 40 50 60

5.4 2.48 +0.18" 2.49 £0.30° 2.5320.10° 2.84 +0.25° 3.09 £0.23° 3.11£0.21°

16.2 4.96 £0.28" 7.27 £0.33° 6.72 £0.34° 5.88 £0.41° 4.57 £0.48" 4.07 +0.28*

27.0 6.53£0.13¢ 5.43 +£0.44° 2.97 +0.08* 2.71 £0.37° 2.32£0.17*  2.09 £0.27%

36.0 6.79 +0.21° 3.91+0.11% 2,33 £0.20° 2.02 £0.16° 1.81£0.25*  1.46 +0.21°

54.0 7.14 £0.17° 3.74 £0.35° 2.27 +0.28° 1.91 £0.23° 1.58£0.23%  1.210.21°
90 KT 15.02% W, 7 1% R EEAAE 80% LA |
801 BRI K 6 h, FIK &N 9.26% I, & ¥ 22
ol RV VR A 10 77 3 3 85 T 50% 5 1L 1B 3R Bk
=&l 7 h, EOKER 6.34% B}, 5 22 R AK VR A7 R
2 S0l 1710 AL TR AR 9.28% . 55— Jr T L 24
2300 BEERIBEK O 1.7 b, 2% 8 22 0k 1R % 77 30 d I

—_ N
(=R}
T T

S

3 4 s 6 7 8
KT8] /

time of dehydration

1 2

B2 BAMBSERZLRKERKEKENXFR
Fig.2 The relationship between dehydration
time and water content of the beads of the

filaments of S. lomentaria

B2 3K ) 5 7K B 3 22 IR A DR AT IS A T
A BRI R o — 57 TAT, 28 W T SR 1 7
22 4R BRI /K BE ) B8, IEBR B KO ~5 h, &

(9 77 1 3 AR 0 05 G BRI K 2 H1 6 h I, 85 3 22
RIRGRAE 10 d J5 894735 F 5350 O 28. 35% FiI
20.86% ,fHAEER 20 K I # FE 2 05 2 i BR i K
3~5h, B LZRIRAER 10 K39 B A B R A7
R ERE R 77 i ] /9 38 1S, 77 3% R B8 R,
s R R K S b, &K N 15% 4
W, 8 B 2O RAR VR A o A 6 R AR B e
50% FeAq, AT 30 d JE AT 5 R | T H A
FOK BT BB 2RI AT R (P <0.05)
(F3) o I, B m AR & K #R AR T
B 22 AR A 1Y S A A AR R PR AT, 15 % 2 7 B 22 4K
AR RS Bk AR A 14 i 5 K
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Tab.3 Effects of water content of the beads on survival rate of the filaments of S. lomentaria

1% %/ % survival rate

g 7K 5 6] /b

time of dehydration

VR AT

before cryopreserving

HAE 10 d

cryopreserve for 10 days

HAE 20 d

cryopreserve for 20 days

HAE30 d

cryopreserve for 30 days

0 95.09 +1.54° 0.00* 0.00° 0.00*
1 93.65 £0.16% 0.00* 0.00° 0.00"
2 90.17 +2.91%¢ 28.35 +4.22° 0.00* 0.00*
3 84.48 +2.18%¢ 46.43 +4.74°¢ 21.59 +1.51° 15.97 +4.52°
4 81.27 +2.02%° 59.11 +2.13¢ 45.43 £4.30° 35.59 +2.64°¢
5 79.40 £0.98% 56.71 £2.869 52.59 £3.05¢ 50.25 +2.61¢
6 50.94 £5.09" 20.86 +2.92° 0.00° 0.00"
7 9.28 +2.498 0.19 +0.06" 0.00° 0.00"
3 e 5.4 pmol/(m”® - s) B, i B AS S 5% i i 3 220K 1

TR T80 T 35 010 b R A7 PR o T S
S, FRT, E A ORI IS 2 R 7 xR
RO M HE AT T R 7E, W W 3 ( Undaria
pinnatifida) Tt 71K (1) 138 — BE R ML A A7, 4
e Wl VIO i AR R R VW o
(Laminaria japonica) Jit. F- 1A FIL 4 45 3¢ B0 T 14 i
o BB AR MR AR A A 1 HRTTA R
Pl TR A7 7 9 2 v R A 1 R T 3 I
IR JBE I IR S5 T, ) 9 R 55 35 5 {5 7 6 0 20
L 4 — A o A5 G5 1 v AR IR 55 06 A 1F R 1
AN RN RS E — R 1 ST B O B R
BB AE ) (EL AR () Y ol 5 X 0 00 i
SR AR AT — S B0 22 3 AL A A U A A
R — B0 N R 7 v %O i C ORI B
FIF 2 R 4y i Fh R A 77 B K - 20 €
ARG SR 7 125 2 X 3 1 7K R AU 9 7 32 1 o
RAE B2 I8 K IS AS 2 B AR R AT TR B
R =20 CUKR PR AE o X Pl 7 2 B4 A
T6 5 53 2 TR TR U 4% LA R 4 o 440 ML 7 A= 2k 1
YRR I L AE7E e KRR B A 35 e A O
K o 5 10 3 e e, DRI O E A — 5 O D
JHRT 5

FEWRARARAT ¥5 oF TR 38 0 0¥ A B 37 2L 5 i ol
JEARAT 1) O B TR 22, — M e 13, 10K 10 U B2 A O 3
AR TR KR AT . B ARIE , 15 3 22 R 1K
PR AR EL AR B 7 T AT g R B AR
PRARALRETT 6 C kIR, 1 HL76 %0 FAEK R
U, U0 W T 22 MR R 20 LA B S 22 R
IR £ T G 3 B 7 . AR BIF ST B, XY 0l BE SR N

WARPRAE B P E PE 2,76 6 ~ 18 CHu Rl , & 3
LR B A K T BRI B B B LA R i
FAE F ) e /b, B8 R O 46 5 R W 5 L
77 60 d, H 34 R AAE 2. 30% LA b, 40 f A7 15
@ TF 97% AT AR EF F 5 R A7 T
A — B H YR BT E 21 T, B R B R
FE50 AR HERE H I AE, B TE 21 TF
WA, R A TR . BTSSR )
HARSE T 5506 45 186 i BE IR DR A2 R 52 ),
PR [R] 358 425 14 18 T 5 TE 1A % 55 06 HA AN T[] 1) )
JF, FAE 556 A PF R SEEE T X i I T A Y K
TRAF o ABEFEUEM 78 12 CH&MA T, MR &
F16.2 pmol/(m® - s) Hf, 2 % 22 4k (4 41 i A% 35
B PR AF 60 d A7 35 28K BE T B, 40 DR A
PR, T8 B 5 8 0 D R 0 I 4 1 A R
SR, 200 P A K B R A I S bR R R
FEDRL, 5 2 0 0 5% 75 00100 IF i) ) ol 2, 398 K T
Y ILR WSR2 AN TR . Ik,
A2 1o PO TR BRE AN Y i 2 X R 2 R I R AE T AN
FIHY 0,6 ~ 18 C, JE AR 5.4 pmol/(m” -« s)
TR KN, R AR, B IR I FE R,
]S I LR KR AE . B g R
B, 28 WA B 35 1 AR A 60 d (78 T8 22 R A BE 1% B
R R PR PR AT B P HOIRES | RR S R R
BE S AL T A T B AN AR R S G R
TS, WK BE 32 AR AE 2 4 19 78 BE 22 R AR AT
BIRFEAIE R, B G EAERNEREE
A7 o AR, G F VR AR LR A7 125 X 7 8 0 < 3 %
R BLR S i A R R A RS .

AR5 R FH A 8 8 AR AT R DR A7 125 2 5 B K J5
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PR REE T - 20 CRIR KA AR A7, A 3EA
TR P ORAE X 5 T iR 1Y e 2 A0 IR AR A
HE EE AR Z AL o BEER A K 5 00 R A SOR
14 S B R 2R, A4 20 e 7K 25 40 i 32 I O 1 a5 72
R B AR g 24 10 8 B 05 LR, A BE B G UK 1 B
J AL R R4 B, U2 E R AT R A A
ok T A K S 00 TR R R A RO
H 3B, F I HE AR PR A7 1 DR AE AR BT 538 A th 4
R, R Ak E R 20% 240 AR K
B, 5T 25% 88T 15% IR &K B & S5
BRI HAE R AE TS, 15% ~ 25% 1 & 7K B ]
A AR B B ORAR R IS AT %, A SRR
B, AT R AR 1 RS 1A H AT R A8k
AR ABGAE | AEJG A7 15 R KR AR, A
T 9 76 785 38 22 WK R 1) 40 388 0 /K AEG R PR A7 P R B,
MRERIY KR 15% Fe A7 I, 8 i 22 R AR TE 4R
1730 d s fE P fR G R WA KA B E AR, AR
PREEFE 50% LA Lo 55— D5 10, AR BF 5% 7 JBd 7K R
W BRIEAT T RS TS A, B TR 22 R B
it 7K i 3 0 ARG 3L BB L X R AE IS B TR ER SR T
PHAL R B9 7 35, B Ak T UK S TR RS X 40 B A 45
F IR G R B KR TR AR AR T
AT TIRE, XHRE — R BB T R
(- R

25 b TR, — O T, R K I AN Ok B
N TR AT 1 1T R R 22 R AR R R R A
T B Ty — T, 38 A A R AR TR PR A o R Bk
B 5 K B, A AT A FR R O 35 A% AR R AT B R
K B X L AR PR AF Y o B G ey ek 2 35
L2 ARV AARARAT v 2% 350 10 15 Y DA Bl — 5 32 o i
P AUACIRARAT T BAF 15 2% Al F— R 5T .
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Studies on the preservation technology of filaments of
Scytosiphon lomentaria

ZHUANG Yan',GONG Xiangzhong' ,ZHANG Wenjian' ,GAO Wei' ,ZHANG Bida’
(1. College of Marine Life Sciences,Ocean University of China,Qingdao 266003, China;
2. Changdao Athua Seaweed Foodstuff Co. ,Lid. ,Yantai 265800, China)

Abstract; In the present research,the effects of temperature and illumination intensity in liquid preservation
as well as the water content of the beads in encapsulation cryopreservation on the preservation of the
filaments of S. lomentaria were studied, mainly to find out some appropriate techniques and the optimal
situations to realize the effective preservation of germplasm of S. lomentaria. The filaments of S. lomentaria
were preserved under various temperature and illumination intensity in the incubator for 60 days in liquid
preservation. In encapsulation cryopreservation, filaments of S. lomentaria were stored in —20 C refrigerator
for 30 days after being encapsulated into the beads and dehydrated with silica gel. The experimental results
showed that: (1) In liquid preservation, temperature was not the key factor on the preservation of the
filaments of S. lomentaria ,and the filaments of S. lomentaria could achieve long-term preservation under the
condition of 5.4 pmol/(m’ - s),6 — 18 C;(2) The illumination intensity had a significant impact on the
liquid preservation of the filaments of S. lomentaria, any illumination intensity higher than 16. 2 pmol/
(m® - s)was not conducive to the preservation of the germplasm,5.4 pmol/(m® - s)was the most helpful
condition; (3) After being preserved at 6 — 12 °C,and 5.4 wmol/(m?® - s) for 60 days, the cells of the
filaments of S. lomentaria were still in good condition and the survival rates were higher than 97% ; (4 ) The
survival rates of the filaments of S. lomentaria after encapsulation cryopreservation were reduced whether the
water content of the beads was too high or too low,and 15% was the optimal water content at which the
survival rate of the filaments of S. lomentaria preserved for one month could still be higher than 50% . The
research demonstrated that, in appropriate situations, filaments of S. lomentaria could be successfully
preserved both by the methods of liquid preservation and encapsulation cryopreservation.

Key words; Scytosiphon lomentaria; filaments; temperature; illumination intensity; liquid preservation;
encapsulation cryopreservation
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