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Effects of high temperature and non-aeration stress on
the quality of Porphyra haitanensis

LI Bing XU Yan JI De-hua ZHANG Yuan XIE Chao-tian”

(College of Fisheries, Jimei University, Xiamen 361021)

ABSTRACT Porphyra haitanensis is an economically important marine crop in southern
China. Due to global warming, farming of P. haitanensis was seriously affected by the increas-
ing water temperature. In this study, the gametophytic blades of an F, high temperature toler-
ance line (Z-61) and wild-type line (WT) were grown at normal temperature (21°C) and high
temperature (30°C) under non-aerated condition for 0, 2, 4, 6, 8 and 10 days. Changes in four
quality indices were measured, including contents of pigment, crude protein, total amino acids
and free amino acids. The results showed that the quality of Z-61 was not significantly affected
by the normal temperature and non-aeration. The quality of wild-type strain was even improved
after a short-term cultivation under normal temperature and non-aeration, but the quality of Z-

61 and wild-type strains were seriously affected by the high temperature and non-aeration
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stress. Furthermore, the results also indicated that the Z-61 could enhance its ability of high
temperature tolerance by increasing the content of allophycocyanin (APC) and free amino acids.
Our results would be helpful for understanding the mechanism of high temperature tolerance of
P. haitanensis.
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Fig. 1 Pigment content of P. haitanensis gametophytic blades at different temperature and treating time
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Fig. 2 Crude protein content of P. haitanensis

6 KAEF, BREAEMETBENRETRBETHR (P
0. 05) , 13 BH & I # 7K 55 3% AN 235 ) i 7 7L 28 R 1
FFETR A i AL ] (> 4d) (4§ oK 15 97 2l 97 A 7Y
AR R R T, SRR IR AR T T R A S R AR A (<AD BAE R SR A S K
He B ZE AL (P=>0. 05) , H Fifi 25 ok 300 I (] 0 20k 22 FiE 4 (> 4d) L B R & 1 8.3 1 B8 (P<<0. 05) 5 111 B A 0 i &
TEE R G —FF s MR o R B R A B R (P<<0. 05) 7EMMA R 3% 4d 5 ISR B R o & T
R R W1 AR B 62. 6 26 6 B e VL /K 05 35 2 (R S (580 ) s B R R A 18 3 TR

gametophytic blades at different temperature and treating time



108 wwolk B 3 R %34 %

2- 4 _I%J_ iﬂ?l %‘iﬂ_ % 14: —F iz\- % —‘.-;lg I:H- 4* {Zl: 4 *q] HI:IE u* :iB ——7-61 BEEHA E Total aminoacids 30°C ——Z-61 B8 HM & & Total aminoacids 21°C
= &n E 400 ——WT B8 EHEE Total amino acids 3070 WT A EEEE Total amino acids 210

SEBRSENTL gg_-g 350 > .

R E R ————

. 'Iﬂ = © - : *

KA (Asp) A AR (Glo), 2 # %E-g i T~
=
- T > — S = 100
(Gly) FITH &R (Ala) 24552800 4 Fp R E B R A go 50 ; ; ; p ; -

FEWR, BB RIRTEAR KRR B e T 4 Fh ¥ Days(d)

AR SR, R 1S E IR KR IR K s

FE AN A B[R] K S 3 5 SR T o i Y i % R0 T o T AR B

PR R R AR 4 PR R IRE IR F RAMES  piy 5 Total amino acids content of P. haitanensis gametophytic
R, mERLITLUAS, ®EB K 10d BT blades at different temperature and treating time

TR T R R A R BRI A R

AR W E AR (P>0. 05) AHBEF ARG R S A R AR T B LI UERAE R K B 5 AN 23 5 T s A A
F 0 AU S H 25 TP A TR R A U e R K R AR R T o IR TR R R R SR LT (<Z8dD L 4 Fh R
IR & B E E T A0 B (A gk 2k K, 2055 10 K, T 24 & B B AR TN B 5 1 BB A= AU S R 0 = TR
MIHT 2d N .4 B IR 2R 1Y & it 2 3 o (ARG o 0 s ) AR 2 JE 4 S 4 RIFIR . S ED R4 B & R
et 35 T et I ] 174 v IR 2 25 4 T 5 3 A9 IXURAS o {EL I 3 BF [ k0 25 52 i) 28 S B9 IXUBA o (ELAS [] i 3R JRUBR & A
e 1) 3 I ) AR AE 22 5

B3 dm 283 M RARTE A )R A [) Ak B

F1 REXMREETREE FRLERNETIMERSIERNSE

Table 1 Content of four amino acids in gametophytic blades of P. haitanensis at different temperature and treating time (X2SD,mg/g)

i & i B Ab BRI ] Treating time(d)

Lines Temperature('C) AA 0 2 4 6 8 10
Asp 1.2740.0 1.5240.01 2.31+0.03" 2.45+0.05" 2.83+0.01** 1.53%£0.03
Glu 18.38+0.07 18.14+0. 08 16.33+0. 07 21.2340.11* 21.6240.14* 14.86+0.87"

Z-61 30 Gly 0.52-+0. 00 0.65+0. 00 0.2840.03** 0.9740.03** 0.5340.01 0.56+0.02
Ala 3.37+0.04 4,46-+0. 05 5.76+£0.06** 3.8140.03 6.47+0.03** 4,04-+0.27

Total 29.8940.26  31.57£0.13  32.3740.25  40.2740.28** 43.25+0.31** 29.86+1.58

Asp 1.2740.05 1.54+0.01 1.9740.02 1.4340.01 1.67+0.00 1.17+0.01
Glu 18.3840.07  17.62£0.02  19.60+£0.08  18.8440.03  16.54£0.04 15.69+0. 31
21 Gly 0.5240.00 0.7440.00 0.78%0.01* 0.8240.01" 0.714-0.01 0.6640.01
Ala 3.37£0.04 3.994+0. 04 4.58£0.06*  3.5040.01 4.4240.02 3.33£0.10

Total  29.8940.26  32.09£0.21 35.45+0.13* 31.1940.26  32.38£0.26 31.24%0.53

Asp  2.8040.25  4.44-50.03° 4.09+0, 15" — - -
Glu 2.9250.35  4.9240,02°" 4.7740.12%" - - -
bofeces 30 Gly 1.4840.09  2.0440.02% 1.9840.05" — — —
Wild-type Ala 3.3140.57  5.2740.05** 4.88+0.17* - - -

Total 24.8840.22  37.74£0.15** 35.5840.14"* — — —

Asp 2.8040. 25 3.1440.02 3.24+0.23*  3.0340.26 3.5240.07** 3.732£0.04*"
Glu 2.9240. 35 3.4340.03* 3.51+0.28* 4.09£0.17** 3.6340.06* 3.83£0.08*"
2 Gly 1.482£0.09 1.65£0.01 1.69=£0.02 1.16=0.02 1.86=0.04** 2.0140.02"*
Ala 3.3140.57 4.1320.02 4.2840.38*  5.17£0.29** 4.6240.12** 5.022£0,04**

Total 24.8840.22  28.15£0.12  29.0440.22* 30.294+0.24** 29.83£0.79* 31.3540.27""

. FRE od ML 2 5 B3 P<<(0.05), " FREFWEE P<(0.0D
Note: * shows significant difference( P<C0. 05) with the control(0d), and ** shows extremely significant difference(P<Z0.01) with the control

od)
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