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Ko RERRMEE KB SAREN TR, Hrh
HCO; 1599%, ¥ #£)2.2 mmol/L, {HCO,ff 5k
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377 A, T HAS R AR A HTHCOS . COLiY
RE I T M AEAE 22 5%, 0 2 W] — Pl e A 0% L iy
ANF G BOS AU A AR 25 57 . I g A
iR 18 T MERC R R RE R CO,, ABERIH
HCO;", 1 41 ) 48 7 4% 3 22 i i L 4 CA¥E
HCO; 7K fiff BLCO,FFI H o Al o #E 55 1R Bl dn 4%
3Z (Porphyra haitanensis) R A& J2 38 13 ifg #h CAHE
BT 32 R FHHC O, 1E i e G i IR 5 T 0% H A 46
WO Ay 37 58 28 22 AR AR TEHLAR A LAHCO5 1) £ 3
Bk, BT AAT T BRI TCH AR
fie S FRIE P HE , AR AT AT 7 e 22 RAR TE L
T (R HHEAT T A CHFSE, IR T A AT
e T COLXT i 38 2R R CATE VE I RE i, 8 7 ) 1)
B 22 IR AR G TE HIURR 1 R g 01 ROE =X D KA
KBEGTETE, b B 22 AR 3y 3 s AR G
GIRTERRAYIIE RS N T

1 MEHSTE

1.1 SCIe# R

S i FH A 22 R AR FR A S = R T 4
it EEH R AT Y G R R, RS —
TE B I B 2R A, S I T AT R ALK
TR, (22 RARF- 25K B 2200~300 pum, 3 3
76 umZb 25 [FIC, FEHK K Z Rk, Hi3F
WONF,, #1: 10009500, Krgs k. 21 °C,
FeJEWIL - D=14 : 10, YR (82.0£3.0) umol/

1.2 B LR R pHAN SRR T HLBE R B 0
M

A pHEE L B 72 pHAME: 55, FREULE T
P A K L 4 DU BB O 3 L 4l i 206 5
wR. BABREEHNZIRIR3.0g, KEEEKES
WA EE TR MY, BRIKESE, Wi
FEERBOPE, FFZOGI, A RS F7 45 4 [« S50 b1
B WEIANEATRE, B/NETIRCIIREE, R
pHIT P ER I 5 pH, ¢ Parsons55 1Y J7 2l
SEBEE , IR Y (Calk), % Stumm%E"
O R = W IR 87 J5

[DIC]=(Calk-+[H']-[OH 1)/(a;+2a,)

o =1/(1+[H VK, +Ko/[H'])

o= 1/(1-+[H /K, Ko+ H' /K

ag=1/(1-+K /[H K, Ko [H )

[CO,]=[DIC]-ay,

DICE /R S i TCHLAK o

K. Ky 9 HH,CO5 M — % . i 85
B, 15 Goyet®E P Y A AT

pK,=812.27/Tabs+3.356-0.0017xSxIn (Tabs)+
0.000 091x5?

pK,=1450.87/Tabs+4.604-0.003 85xSx
In (Tabs)+0.000 182x5

Tabs A XTI B, SEREREE, g, o). ay
53R CO,. HCOy . COs™ W AFFE L] 224K

1.3 T EHNHIF X S 2 R pHAME R Y&
M) K 3o Fo L 8% %) F 2 401 4E R B 0 ZE

FREUL.50 g e 22 MR 1A, P BB A7 K IR 1
JK 500 mLAEIE IR, 40 A £ e i (AZ)
R IR BEME B i (EZ) . AUBR Eh (Van) il fir & e
BE 4352100, 100H1500 pmol/L, 5 i ZE 55 £} |
WP PEAR IR, B LR E 3T, RRsk
JEHR, BRI E 1 pH,  HA B 7 2% 14 ] << 5
L% S

G3 IFRHL.50 g'es 88 22 R A3 21 8% 47 500 mL
KK, W =AW HpH, H
M35 377 L R < SEgR A RE 28 U IR AR AT
A4l . W E T3 Wi pHARfL , FF T ALK
I A A B A0 il 350 %o T AT e ) R v 41 il 2R 1
I (%) =
X EEADICH)FI M & — WVRIFIDICHIFIA &

STRZIDICHA R 100

1.4 CAFEMNERANRECO,KREXTCAEMER

A

Fe FE LA 43 10 5 v, FH pHFR AR 7 0 7 e
T T T 5 P22 i A C AR PR 1 T 5 ol P 58
LR AR A 5 TP CATE M 52 I 7 3 220K
A 40 % 5 . FREC1.00 g fif 5 38 22 R 4, )
4 °CHIA AY20 mmol/L I [ %28 vh i (pH=8.2) i %k
IRV I =& R8N NP R UL P UNII K=o X4
AR E T 15 mL 4 °CHIA 1 EL H 2 28 vl TP IR &
¥4, NS mL 4 °CHE # COL M FIZE R 7K (1]
VKK 1 7860 minfl 4L CO, KRR35, ik pH
HN8.2 FREZET.20 T BT IA] o &AL B ot 72
MR BE B I AE4 °C A A o Tl A TG ME B
EU=10x(Ty/T-1)%n~, TyRmiFCO,Z& MK
MM B 22 R AR A0 M (25 1 % R A ) B 1 o it B
B (s), THCIRINAE B 22 MR AR m 20 Bt A Y It S
o7 7 75 15F [ () o
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H51.00 g2 T Ak B 78 3 22 4R AR 322 Fh 21 500 mL
HOEH T, 0l A2, 0.35%. 0.70%F11.20%
CO,, HAbIEFRAMR“Lmp R, HFR1AE
Fie b3R5 2 2 CATG PEAR AL .

1.5 HIESH

HISPSS 19.0F1Sigmaplot 10.0%% {4 ¥ 17 2 [

27 25 i AL

2 4

|N~\

21 EEAFHTEE
CO,REMTN

TEBH T, BEE R m p K, &
TR FR R R pHAERT 10 MR T 5, 2 J5%%
T, RARREIEI2I(E D), LIS SR
PR pHAME 58 9.21, AR 2G5 H Co kb
2% 15 24 0.74 pmol/L (1#12).

22 AREINHFUER TEELREpHAMER
FOTCHLERF A EMH R LB

A5 AZAE T 2 9 22 R B SR TR AR K
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Fig. 1 The change of pH of cultivating system under
the condition of airtight
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Fig.2 The change of CO, content of cultivating system

under the condition of airtight

pHR9.21, 575X B4 2 % A 5% (P>0.05),
AZFERIPIRI3AS /NG, 3 i 22 R AR T AL e ) o
523 U0 IR 25 5 AN 0 3 (P>0.05) o W3 i 410 i 5]
EZFl Van 5 i ¥ 22 R K 55 57 1K R pHI 2 e 78
8.82, MIHIFIEZ ., Vankf e B 22 4Rk JC AL A H
5 28 O R A 25 ¢ 1 3 (P<0.05), ToHL A H
551 2245 594 55.93%F156.72%(F 1)

23 CAEMREAEKRECOMRATHEN
T

RSN i 22 RAK B 25 X BRZH By A4 &
pHM8.2f% =7 237 min 30 s, &L
F2 AR 22 pH 8.2 22 7.2 JH ] 5 25 1 %) HR 20 22 5=
A3 (P>0.05) o2 AHG S5 108 0 22 R 1R 4t i
2 A 3 A T 0 B N CATE P, S AR & pH
8.2 227 2127 min 35 s, 13545 M CAWE
PE43.60 BU/gfif # . FEA0.35 %, 0.70%F11.20 %
CO, 35 77 1 785 3 22 R AR ML 9 CAE 4 43501 h 3.37 .
2.97M12.62 EU/gff 5, A bt 7025 40 P 43 501

F 1 TREMSFER FTEELREpHAME SR TR F B HIHI R LR

Tab.1 The comparison of pH compensation points of filaments of S. lomentaria and inhibition ratios of

inorganic carbon uptake under the action of different inhibitors

B3 WAL F /(umol/L)

skl 0] WlEpH 253/ pH . . IR/ % 2 pipH

s s . the inorganic carbon uptake amount P .
inhibitors initial pH pH at the third hour . inhibition ratio final pH

in the first three hours

FHXH control 8.09 8.60:£0.01 270.55+5.22 9.21+0.01
LG AZ 8.09 8.60:£0.02 270.64+7.83 0 9.21+0.02
RN EMT#E G BZ 8.09 8.30:0.01 119.22+1.02 55.93 8.82+0.01
BB  Van 8.10 8.30:£0.01 119.5242.75 56.72 8.82+0.01
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1£6.29% . 17.44%H127.15%, H.1.20 %CO,55 7= 1Y
B 2R N CATE M 5 2 L CATR M 22 57 Wk
F(P<0.05)(K13).

4 c

be

Z - T ab
—_ 1 T
05 3 1 a
B < T
#% 5
03
g1
2=

2

0 , , , ,
5 035% 0.75%  1.20%

CO, K&
CO, concentrations
3 BACAEMAETRIKECOMERTHEL
AR REAS AR [F] 4 RN & 4 1A ) 2% S 3 (P<0.05)
Fig. 3 The change of the intracellular CA activity at
different CO, concentrations

Different letters in the same day indicate significant difference (P<0.05)
3 Wie

pHIEF H AR JSEIAE ) 12 1 FH B W 5% TC AL e
FIHBE I FBLE G 7 i, R E s E T
BRI AL, TE— MR OK L 3 EDOG
SRR BE S5 A5 R, I AT RSO R
i T AT A VR R H MUK , 17K B e
PURKR & AW R B, B pHRFZE L7, YilEK
H TEHILAR B 0D B — EOKOF, pHRKE AR E E —
AN RAE, 3 A3 2 A6 0 1) pHRR 2% 25 RS HL
B O D B2 g5, 1202 AR pHAE T OmF, sk il B
CORBEARHAN, #Hk T&, HAIHIFE CO,M
Vi 8 TG 1% % O ML (2 M HCO5) itk — 45 1 R
flipHAk ST, JIr LA HR R B8 COL, K A= A 4
pHAME S AE9ZE o Maberly™ F| FHpHIE A% £ AR F
FT T 3SR R RV X O AR (0 R I E A7, 45
7 A LUK HCOS R A Bk 5 A 20 Vi 35 pHAR 22 15 3
FET9.2, HFI T ES CO, 1 61 21 3 il pHAM A5
BITE9.0LLTF o A58 A pHEE 5 H AR I i 8 35
22 RAR pHAME £ A9 SE 50 TP HT 10 h pHER B | F,
R T CO, AT Lh A 2t 20 B A, PRt fit 25 >
G VER BT MR, SEH 11 h2Z J5 CO, & i R
Z, fEMB BrHCOS 18 T HLAR IR, pHARZ: T
W, HENAB pHAME 5 9.21,  HY A R W 220k

TRXTCO A B 2 M F, HCOS Rl FE AT LIAE A
TeHLRR TR R, 005 B pHAME: 5 5 Axelsson
S PUHR IE 94 B T JC AL R 59 R T S B0 pH
b THERAE—2, Mk ki 2R F (Thallus sargassi)
PHAME 5 259.10, ALK i K 1 i CO, B AT 5
B SE AT, T LA o] LA K B HCO5 1R A
SeAVE B ICHLRR IR, HXTHCOL Wi B4 24%
AR BT LATE i AR CAMEAL % Ak Ry COLJR A
YA L, bRl A B S T AE B A RO UK
HHYHCO; .

AZBE A S —FPAS RE 155 13 41 B I A C A i
F, FUREXT M A C AR 2030 AE o AR S2 5
AZX 22 AR AR pHAMEZ 5 R T ML A A1) FH 35 T
FERW . EZJE— Fh B2 oF 1o 20 Jif I 1) C A T
A, n] L] B A A AU N CA, SEE TR EZAE
R AR pHAME 921/ 5 8.82, T
M N EZAEALHCO, 18 CO 55 Ak iy i FEZ B, %
GAE I JCIE RS RS 1) CO, M AN RELR 22 kAT,
VA 26 A 1 W 3 3 SR AR R pHAL B e vk 4k 22 T,
PRI I TT DA o 7 3 22 R A R Ao i N CA L 3 1)
FHHCO; o [7] B 25 A 2R FH pH AL A 325 oA G 00 32 7 3
PR AN CATEPE,  FUR TN 2 i Y CATE 1, HE
B4 7 W 22 AR 38 5 i AP C AR 42 F) FHTHC O, 7 =,
Vann] DLl 5 ATPREAY 36 P, BT DAt J2: 20 i i
X CO, 3 sl iy 94 i 514, S5 b Van i & i
2 AR pHAME 15 R [ 58,82, EZFI VanXi & 15 2
ARAR T H LA A1 300 ] 23253531 24 55.93%F156.72%,
THERVER T FEP>0.05), HIIA g B 220K
PR XFHCO, Y A 2 38 3 i P9 CA Y B 3% F1 38
7, 3 Hotod PR IS ATPRG . HCO5 1 B HE1%
ORI 24 f W IS TE AL B9 56.29%, i 25 CO,
S TR 943.71%., & W 22 R AR R AT P
F 555 HCOy 1y BARHL A A 5 E— 058 .

TE A [7] C O, He BE X CATE 1 5 Wi 1) 52 56 o
0.35%. 0.70%F11.20% ) CO, ffi % i 22 IR A4 i Y
CATEYES MR 17 6.29% . 17.44%F127.15%,
COL U B 2 X6 g PN C AT P 00 ) A7 RS, N
NN A 3% 5% K1) COLAE FH BR 5 ¥l 45 3 (Isochrysis
galbana)l}, MEAMCATE M CO, ¥ 3 38 Jin i B
ik, EHIREPHRIE T 5% CO,7E S IHA] 4 (12 h)
B o] S 280/ B A 2238 8 (Nitzschia closterium var.
minutissima) ) LAMCATE M T FE75.4%, HBLX Fh
SR EERE N CARE—FIE T, Ml AR
W ECOLBT, W pHFE ML MR M, W i e
CO, REM N, CO,H % Rt 45 & 1E
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Utilization of inorganic carbon in filaments of Scytosiphon lomentaria

WANG Ji, GONG Xiangzhong ', GAO Wei, LUO Wei, XIA Yunjie, ZHANG Hongxia
(College of Marine Life Sciences, Ocean University of China, Qingdao 266003, China)

Abstract: The utilization of inorganic carbon in filaments of Scytosiphon lomentaria was investigated by pH-drift
technique and pH electrode method combined with related inhibitors. The influence of different concentrations of
carbon dioxide on the activity of intracellular carbonic anhydrase (CA) was also explored at the same time.The
results showed that (1)the pH compensation point of filaments of S. lomentaria was 9.21 and the CO,
compensation point was 0.74 pmol/L.Acetazolamide (AZ) has no significant influence on the pH compensation
and the inorganic carbon uptake amount in the first three hours of the inhibitor experiment. Ethoxyzolamide (EZ)
and vanadate (Van) decreased the pH compensation point to the same value 8.82 and the inorganic carbon uptake
amount inhibition rates were 55.93% and 56.72%, respectively, in the first three hours of the inhibitor experiment.
Under natural conditions, filaments of S. lomentaria use free CO, and HCOj as inorganic carbon source, and the
utilization of HCO; depends on ATPase and intracellular CA. (2) 0.35%, 0.70% and 1.20% CO, can inhibit the
activity of intracellular CA of filaments of S. lomentaria and the inhibition rates were 6.29%, 17.44% and 27.15%,
respectively. The higher CO, concentration, the stronger inhibition effect of the activity of intracellular carbonic
anhydrase.
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