) - ‘\\ AYY AYY
%05 BE S W Tl HEREFER Vol.25, No.5
2016 £ 9 H JOURNAL OF SHANGHAI OCEAN UNIVERSITY Sep., 2016

MEHS: 1674 -5566(2016)05 - 0684 —08

DOI;10. 12024/jsou. 20160301686

Kim R E R B X i AR A K A0 A 3B A L B RS i

KR, FIXE, KEE, Rk
CLHBHERER Y K™ kAR, 1 201306)

 OE: R THEARKIE(17.21.25.29 33 C) KRR (25 £0) (25 £2) (25 +£3) (25 +4)
(25 £5) C] FlHEMAK KA B F POD SOD MDA FEI AR5k, BFFT4s REM : (1) IETE 17 ~
29 CHENAEBREA K 76 25 CRAK +2 CANR T A HRM H A A K3, 20w T 29 Cf, i 40
AR, F T 33 CHMARFAE H B, (2)IEE(LT 25 C &4 T EK, H POD SOD il MDA {HA5{LANHA
1511 29 CHE, ML) POD SOD 1 MDA {E iR A i fRPR 33 C BB POD (SOD #1 MDA i 55 F 5, A
555 RIFUR TR, AT RE S d T ik 2 B e 4™ 5, & (It 42 . (3) 5 25 CHEEMIEL, =4 Fl£5
CAFRLIR B2 R AR (Y POD (SOD il MDA (AR FFHEa# B £5 °C > 4 °C, £2 =3 CAFRIEE MY
POD .SOD il MDA {HAS (LR AR, (25 £2) C > (25 £3) C > 25 C, ULEA /N B G L I sh A —

TR 7S R K, o A I 4 2 K

KR WL [EIR; AE; &K POD; SOD; MDA

PEZES: So17 XERE: A

1 B ( Halymenia sinesis ) 58 J@ T 41 ¥ ']
(Rhodophyta ) . #2 # H ( Gigartinales ) | #§ I £}
( Halymeniaceae) . ¥} I J& ( Halymenia ) , P A &2
03 FANCE FARERE W B g s3SIk 3R N
KRBT, W oG ™, REFEARKERLS
PP REAE 1V 5, P T L X R RS 1 g X, R R
v, PO E R A . TR KR I A
SRIEPEIE TR T XS BRI A — & A3 W, M T 2 52
W TR, Ak, NN IR 2
TS 25 ot 58 BRI e 7 A A Y, AL O IR TR
I EeE pH 0 HE SRR R
PR A X0 T g A K 1Y) 5 ) 2 38 OR B 22 119 6 1, )
INFR AR W5 b R X LA 26 W LA
S0 DA T ) £ K 2R AR AE ) R RS 5 v
e T 2R S R B R AL R SR T F K
BIFSE T A5 T L 11 2 B A Ay i 45 o
R U BRI R BTSN 2 B b T R 2
AP IR Al AL A 25 B (8 A AT 5T, 0 T 3 5 3 855
Z A R FE R, %o () i T R A 1) T %) fF

s HER: 2016-03-14 f&[E] HH#A: 2016-05-16

U o ASCAEZ RIS 12 At L, e T AN
PRI FIAN [ 22 385 R 2T, Vi 19 A A A 2
AR AR AR, LAY fige e R5Ex AN ) A= 45 1
I A T ) A R s R L o R
"%,

L MRS L

1.1 SRIEH A EENEE

S T VA VA R VA T A B A )
KRR TR ENANTEERGE T, 5%
PR PR EE (25 £ 1)°C, ) HE 1 000 Ix, )¢ & 121
12D,pH 7.8 ~ 8.2, b i 28 ~ 31, SR B
B 5 N UG VE 2R 40 R i B € 1% R 1 9
BRI AT, B 9 T 02 & gk — A,
2 ~3 d EH#—IRIIEFER, 0.1 mol/L PBS 2% ik
(pH7.4)5 0.1 mol/L BRZE i (pH 7.0) ; N
P 5 P A A 2 R R ) s AR o A W
(POD) il 5 3 7] &5 ( A084 ) | 8 45 1k ¥y i Ak il
(SOD) Ml &% (A0OL ) (PN % ( MDA ) il 2 i 71

EETE: EZKMYE g0 5 6 BRHE 5 R0 H (20142X07101 -012)
TEERN: B (1991 —) , L -Ha o A, W98 5 1) KA 4 K, E-mail : yuanrongrong120@ 163. com

BIS1EE . (30, E-mail ; whhe@ shou. edu. cn

http: //www. shhydxxb. com



5 3 LR, A K S Bl 0 T I A= K A B A AL R ) 685

& (A003) 5 N T 7K A TC e FH 2R 1R /K I M i 7K
i, i B 3 U8 S PR £/2-medium, 38 55 pH F|
7.8 ~8.2, B K G HIRAE,

FBAU SR - SPX-GB SRR 574 (L ifg Rtk =
ST RS A BR S =] ) HWS-26 7 i $h 8 I 7K 1 57
( B¥g—TEREA R F]) JT6 Btk 4t 584 AT I
Gy EETE (ARt AriE S A IR ST A D) |
TGL-16M & =X 5 V2 R 250 L (I e R A3 S 3 3
AT RA R A E]) o
1.2 XIWigit

R R BN UK 5 ¢ KN
Fe—JEA M, LA R E T A 3 LA
THEK NGRS T, 4300 F 17 .21 .25 29 33 C
TEEFE R A RS 3 AN EE B, &
NEEEHA 3 R R, 25 OGRS 1 000
Ix,L: D =12:12,pH 2§ 7.8, £k FF 29, & K& i 5T
eBE IR

AR Z (25 £0) (25 £2) (25 +
3).(25+4) (25 +5) C, HpkEss &0 5400
I A RS A ]
1.3 BRETERER

MR B RO AR A, —K 24 h 731 4 DB
B%,5:00 -9:00.9:00 —17:00.17:00 —21:00
21:00 -5:00( & 1) o RHTF-hiHT LA, +
T, -T FREERNE, 2 HE2.3.4.5 C,

—

WA /C
temperature
DN
3

-

A
v

.
L

AR day . b night

5:00 .9:00 17:I00 él:OO 5:.00

1 ERZTEEXE
Fig.1 The day and night temperature
fluctuation mode

1.4 £KHNE

HELH 10 d, HERIT R SC A1
0BG TR
14 H AHXT A= 1 R (relative growth rate, RGR)

Rey =[In(M,/My) ]/t x100% (1)

KR A H AR AR R My AR ER T (g) 5
M, gt RIGHIEETE (g) 50 SEHJEI(d) .
1.5 A{LARMNE

M4 % a( Chl. a) & il A F P B - K
I —E B H (0. 10 ~0. 15 ) BEARNIE & 80% A
FIRAIF I B 5025, 5 78 B0 H 7 500 1/min B0
10 min, EIHEBIMANEE 22 10 mL, & 666 F1
730 nm WG . HE AR

Chl.a=(0Dg —OD,y) x Vx10/(890 x F},)

(2)

BELLE I (PE) £ B « FRE— 0 A fif 5
(£50.1 g) , JHiER 0. 1 mol/L FYBERRZE #hif (pH
7.0)#FEE,7 500 t/min B.0> 15 min, FERER
10 mL, I 455 564 .592nm LG .
/NS {1l

PE = { (ODg, — 0Dy, ) — (0D, —ODg,) x0.2}

x0.12 x V/F,, (3)
Arr: OD HWOGAE; V N E A S s AR Fy
H AP E (mg/g) o

SR AR 15 d, NSEERIT IG5 56 3 KT iR
IR —UC, LUGEE 3 K —I, 55 15 KZ
1.6 HIRISHRAINE

R A Y B (POD) |l R A ) 5 AL B
(SOD) N [ (MDA ) Fryil 2 249 T e 5t i 180 2 )
WA SR A A A MR I R BRA . 5K
B AW 11 d, WSERRIT 3R 5 56 3 KT HR i o —
W, LUE R 2 K —, 5 11 RZ
1.7 HiESH

FIFH Excel 2007 F1 SPSS 17.0 #k{F#4 78045
AL BEATT 22004 o

2 R0

2.1 AEEERTESEMNERKMEEENTHK
2.1.1 A[EMEE R R A K

WK 2 fis, BR T AR 33 CHEIR T, A H:
R4 FERAAIE T EA —E AR, Hirh 25 Tl
SHMERNAEBEEZES (P <0.05) , 15K
KA A K, HRO: 21 € 29 C 17 €, H.
25 CHE RGR 43 3IJE 21 C % 1.41 £%,29 C 1y
251,61 £%,17 °C (21 5.51 %, (AJIE7E33 CHY
Wesmif FE T WA A B2 6 RS T 4t 2R
PNUE S

http: //www. shhydxxb. com



686 (SR (T E NI S S 1

25 %

HAHRH K2 /%
relative growth rate

17 21 25 29 33

= O =N W OO

HE /C
temperature
2 ARKEBETERNBENERE
Fig.2 The relative growth rate of

H. sinesis at different water temperature

2.1.2  AS[RIME R T VB £ 2 A AR Ak

g 3 FroR AR (17 °C) MEiE (33 C)F,
MR a ML O S R E N THEE
FOH (33 C) R TREERE (P <
0.05) , Uil = i Xf 4 R a FIPELLEE % =%
MABE AR, i 21 °C 25 °C .29 °C i~ g 5 g
SR a MIBEAEN T RERRE LB, 15
RF,25 C TFHBREMAMTSZE a SEEET
56.71% A EH GRS T 30.72% ;21 CF
R4 R a MO EA T e RS T
24.18% i1 13. 68% ;29 °C F & 37. 09% FI
11.47%

== 17C4-21C—25C—+4-29C—433C

0.20

.15

0.10

Hég# a &8 / (ng/g)
Chl. a content
(=]

0.05

3 6 9 12 15

i/l /d time

2.1.3 N[AEEE R R POD . SOD MDA 7% 4k,

el 4 fros, 7E 17 °C .21 °C .25 C ', iR
POD ZZ A6 AN JEAR B 2, (B & FE 29 °C I, T B 1Y
POD 4L 25 (P < 0. 05) , i35 75 if [A] (& 4 E T
R, H55 11 d T2 2.5 6%, 7E 33 °C i
BAEE 3 KRG S KifEIE POD 36 7, {HI2
%5 RIFH 2RI TR

TR SOD & P45 4k 5 POD 1L ,29 °C
JEEFY) SOD P2 25°C 1 3.25 £%,33 C il ihia
IR SOD 15 M TR

TR MDA &8, 76 17 °C 21 C 25 CF
WP R R G MY B N g, T 8 25 7
(P >0.05) ;29 CIHEFfERY MDA 2 ¥ 5
11 K MDA &8 25 CI£50.31 £%;33 CF, i
FEER) MDA & 84655 3 31 9 R FAREATET

LS RITUE R,

2.2 ARTERBEETSEMNERKMEREENT
4

2.2.1 SIS YRR BE R R AR K

WE's fros, 525 CHEEML, £2 CA&Zl
AR AE R R R E TR (P <0.05) 51 +3
CA T AERABUAWRZ(P > 0.05) , 15
AN, £4, 5 CASJE T ¥ 5 A FE X A KA I
FAR(P <0.05) o IR AR AR 1 AR it 3 2% i k8 11
B, A R R

== 17C—4-21C—25C—429C433C

e e
© ©

A

iy t

'\i\_

e
-

e e
=

MAEATHE / (ng/g)
PE content

e e e

N W

e
—

[=]

3 6 9 12 15

ifME] /d time

3 AEEBETEENMHER a MELAEASETH

Fig.3 Variations of Chl. a and PE contents of H. sinesis at different temperature
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Effects of constant and fluctuating water temperature on growth and
physiological and biochemical components of Halymenia sinesis

YUAN Rongrong, HE Wenhui, ZHANG Zehua, SONG Haiyan
(College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: We studied the effects of different water temperature (17, 21, 25, 29, 33 °C) and the fluctuating
temperature (25 £0, 25 +2, 25 +3, 25 +4, 25 +5 °C) on the growth, pigment, POD,SOD and MDA of
Halymenia sinesis. The results show: (1) the suitable temperature for H. sinesis growth was 17 =29 °C with
25 C and ( £2, +£3 °C) temperature fluctuation as the optimum growth temperature. When the temperature
was above 29 °C, the H. sinesis become soft and light color; above 33 °C, the H. sinesis rotted locally. (2)
The POD, SOD and MDA were stable when the temperature was below 25 °C and above 17 °C. But they
increased soon at 29 “Cor rise at first and decline from the fifth day at 33 °C, which indicates that the H.
sinests suffered serious stress, so its cells damaged and decayed. (3) Compared with 25 °C, the POD, SOD
and MDA changes are stable in ( 2, +3 °C) temperature range, and (25 +3 C) > (252 C) > 25 “C.
In addition, the change is severe in ( +4, +5 °C) temperature range, and(25 +5 °C) > (25 +4 C). To
sum up, the H. sinesis can adapt to small temperature fluctuation. The greater the temperature difference, the
greater the damage to H. sinesis.
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