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Study on the difference of the activities of
carbonic anhydrase in different plants
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Abstract; Carbonic anhydrase(CA;EC 4. 2. 1. 1)is a zinc-containing metalloenzyme that catalyzes the reversible
conversion of CO; to bicarbonate. The paper dealed with the activities of carbonic anhydrase of leaves from dif-
ferent plants, different position of same plant, different times of the same position of same plant. The differ-
ence of the activies of carbonic anhydrase and extracellular carbonic anhydrase between Orychophragmus vio-
laceus and oilseed rape was also studied, and the relationship between the activities of carbonic anhydrase of
leaves and aridity-resistance was investigated. The results of this study offer the theoretical foundation for the

study of O, violaceus’ s adaptiblity to Karst,
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CA SRV 4 4 — 6 F 4 B9 S 07, o0 Z BE B9 K 4L
MEMITRTEDOKRE, PRASRERNTH
It » - 41 B AR 28 4 R LR DA R R e A ) R Bk
BEBR (COS) K MR I, R PR R K (MY 28 (DR RR B | BERR IR
W] F4E CA B ) (Smith %, 2000; Kesselmeier
#2002 ; Blezinger %, 2000, Protoschill-Krebs %%,
1996 ; £ ZJ7%,2002),

HEHY MR LS ER . E T RicPiR
HEEMEM. Gillon % (2001)1F B T B . 1 ¥ M B R
BFEEN KR CO, BEREERMEM. BRELZH, R
HEAT LS BER  RMREE BRI EET. B’
By JBE KM RFRBRAR BBERE (SCN B4 &, X &
43 F B0 F1E A R A Bk ER BT BR A AR AL TE 4,
BONEHEYERNNESHERDE. SHELRBRR
B A —#, S Y R B 5 R ESERBEG
(COS) ty% H & 3 (Protoschill-Krebs %,1996) , A3
ENRAREEY R —EY AR R o AR [E
— 1Y) 6] — R ALA [ B[] ) Bk AR T B 9 06 7 A LT
BT B RR BT B X PR RO A W E AT T 2.

F1 TEEVBREBREAOILE

Table 1 Comparison of activities of carbonic
anhydrase among different plants

F#%& Species CA activities
(WAU/gFW)
5B ¥ Orychophragmus violaceus 820. 31
¥13€ Brassica chinensis 200. 00
BEHKF Cardamine hirsuta 68.79
¥ Toona sinensis 976. 47
K8 Oryza sativa 440. 14
4R 1% 8% Tortula sinensis 33.45
g2t 11 8% Barbula convoluta ) 40. 47
K ¥ (B4 B8 ) Chlamydomonas reinhardtii 158.19/108
IR B (ML SN BS) Chlorella vulgaris 8.29/108
§5 1 F Raphanus sativa var. raphanistroides 38.42
H ¥t 3¢ Brassica napus 279.43
FISE BRI 3E B. campestris 170. 42
IFRRIMH B. juncea 207.77
BER W T IF B. carinata 69. 08
F ¥ Calocedrus macrolepis 28.87
BB EL Phalaris arundinacea 114. 00
P2 Phragmites communis 51.00
F i Lycopersicum esculentum 55.68
B Pteridium aquilinum 7.72
AWEE Jasminum seguini 4895.76
RMAE Ficus tsiangii 600. 82
B R UF Euonymus sp. 283.67
=B B R Itea yunnanensis 39.32
MAR Eriobotrya japonica F
& & Morus alba var. mongolia E3 U

1 SERF&%

BUEYIM A 0.3~1 g, BUBIT A M BF6k o, R
AR, BMA 3 mL B HZ 2 # (10 mmol/L,
4 %3 Z 5 50 mmol/L,pHS. 3) #47T B BE , BT BS ¥
BIAS mLBLES, B LEETFTKEF 20 mn f5,
£ 13 000 r/min F&.{» 5 min, B - E®, ¥ EEW,

BRERET B 75 h B W & R Al pH 31 8% (Wilbur %,
1948), RN RLELE 0~2°C, M 15 50~
1000 pL, i0 A B & 15 mL &9 B H % 2 w8 (20
mmol/L,pH8. 30) M R ML F 8% F, RERFE WA 10
mL ¥ K (0~2°CHHaFn CO, MZ /K, A pH 8K
Wl ik Z pH EAR 4L, 18T pHE TR —4$4
(Biltn pH A M 8. 2~7. 2) B &Rt 1E] 12 W ¢, FAHT
REBRELYT pHE TR RO FERE,
EA t,BERITE 1A WA -unit ®iR. WA =t/t-1,

BWRE RO E. BT 2 Bk (ac
etazolamide, AZ) B8 4 ) 1 B¢ AR BF B8 7 7 (Moroney
%,1985), 4% 5 X N8 8 1 40 M R, B8 ok T LA 5 A
L T WA e R S Tk TR AT G T ) S 3R 75 B R T A Y S BB
. ASCHSR A A Z BEmR B R ¥R 8 30 mmol/L,

2 HERGW®

2.1 BB EBRE AN ERE

43BN SE B Hb  SC 00 2 DA R B S (B R A F0
BT BUEER QX XK FH KR B8
MY ERX BT HEEBE . ORBWE. IFE
RIME BRI A B R RN A LERER
VA b J7 kAT Bk BR BT B IS ) MO U SE .

MFE 1 FOILUE B, R [E Y 5B B B TS h
HEARE. X .EH . KEXHY K TFHED R
T Y ER A B BR BT B A9 15 7 , &5 Fh A 4 (9 B FR BT B
BEAHERK. ERFHEYP . BEHBRKHALE
B BMENER/N, BE 7.72 WAU/gFW, B4 . &
R aE R OB E DR, EEE BN
BHBRMRE NS IRRE. EERORRET RS
ARFHRAEHEN +FHBEY (XA LERRE
A RIBR IR BT BBE 0/D . X PR 05 7 MO TR BR T A
MRESERSENERE —EMER.

BUAE LA E B A YA 51 S 15 B % R T I T R ST 4R
BAEENER. FEEEMYH TERNKSBE,
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HEL A AE A KA BA T b (Stark, 1983) . B
A ZKAPUETE B BEJGE, AR K
B WUk 4 3 8 /0 7 B (Zhang %,2002) . B1 F Kk
PR BT B — O T 4 A T4 JK & B Wi (| 842, 2000) ,
B KA HCOy, 55—, BRI F %
HCO, # 4L H, O #1 CO, , iX#: A LABR K 43 i 38
JEHEYIBKA CO,, EHEYHEETRE  LEE
FIH AR BT B (Mayaba %, 2003) W B R E & T
BR.HEYHREKR CO,. B ELMY TR
BARHEMILH.

PR b, 3R 1 A BT I R B9 BUE AR R B R, Bk
B RIS N AR WY £ K e MR R
BIE N BA—H, ERF — MY & — XA R et
[ Bk PR Y B 1% ST BRI

k2 EEXNAXEWELRFM FHBERESEHG
ZR(WAU/gFW, By £S89 * 00 am,08/26/2001)
Table 2 Difference of carbonic anhydrase activities from
different leaves of Orychophragmus violaceus
and Brassica campestris(WAU/gFW)

HHE SE:30

WS BEA Twpme MRS
No. (leaves of CA No. (leaves CA
Orychophragmus activities of Brassica activities

violaceus) cam pestris)
1 643.9 1 92.15
2 784.4 2 107, 88
3 465.8 3 28.27
4 774.5 4 59.91
5 590. 79 5 96. 11
6 441, 67 6 66,56
7 914, 66 7 200, 23
8 698. 41 8 160, 55
9 200. 82 9 113, 67
10 357.10 10 172, 86

By B AR — 8, [ — YA [F W ) BBk R
BEE D AR/PMEZERK, EERORREBIE R
W7 11 : 00~12 ¢ 00, 7 I+ 3% B i Fe Bk BR T BB 1% 1
BEATE 16 + 00, X PL BT BR AR AT BB IS 1 SR MBI
WIE A AITE.,

£3 NMATEARERENHEERERBE
HMEANER (WAU/gFW)
Table 3 Difference of carbonic anhydrase activities
in different time of measurements

W %€ B Jd] Date of determination B8 15 /7 CA activities

9 : 00am,04/18/2002 1956. 08
9 : 00am,03/19/2002 2695. 97
9 : 00am,08/14/2001 328.12
9 : 00am,08/19/2001 702.75
9 : 00am,08/20/2001 658. 42
9 : 00am,08/25/2001 587. 20
9 : 00am,08/27/2001 522, 58
9 : 00am,08/30/2001 1089. 30
9t 00am,09/04/2001 1075. 98

R4 EEXMTRENEBRBREARBNAOEESL
(WAU/gFW) (I E i {7] 09/3/2001)
Table 4 The diurnal changes of activities of
carbonic anhydrase in Orychophragmus
violaceus and Brassica juncea

WAt e [A] EEX R H4 Be [B] IR WK
Measuring [ 3] Measuring [ 3]
time CA activities time CA activities
8+ 00 476,28 8+ 00 217.80
9: 00 667.79 9: 00 167. 45
11: 00 854, 29 11: 00 98, 23
12 : 00 916. 87 12 : 00 45, 67
14 : 00 118. 86 14: 00 25.35
15 : 00 264.72 15+ 00 38.21
16 : 00 254, 30 16 : 00 NT
18 : 00 376.91 18 : 00 25.58

M 2 0T LLE 3 B S A B S B A [ ot
HFHBRREEE N = RB A, Bk, WS HY KRR
HEEIN NEEMAETRBE. RIOIVBRERY
SEEBRAFRBAAMH R ATARBBRES DB R, T
SERENMAR  BR—EHREHN DR HTXR. &
SCHRERAT BT RE KBk BR BT BB IS 7 IR B REBRE R 41,
R XY .

R I RTHRAF B HIE B X RRETES IS
LR, NRIFALIEL  HY &N REBE S
5EMEREERAAR. XF o HIHIE KK KE
BMEAERBEMNCOLFE S A 19HE8A 20 H;
20014£ 8 A 25 H5 8 B 27 H).

MR ATTUFN  RRFBEIESRAHEY L

B2 B BR BT BB S 1 8978 SRR K, R R B9 1
Y1, RRETEEE AR R — YA RE KR E R
RBRBRETE N EZRRA, A— 2B BN RRE
HEHNENOA -3 EER —ERO AR M A8
BB N EBRRESR.
2.2 BERETERASM BRI E R Y

BRRR T B M0 5P BR R S F HCOy /CO, 41 M 5t
RHPHEL. MEYRRFENEENEE. s
B YR RENERAFEERE L. HEEX
5l GrRE MO B0 K P RKST & T B
FREG/NE R 43 BURS 43 — By A Z BE Mk (AZ) 34T
BIALH, 75 — Gy HE4T X R, 85T B R BT B 15 7 R
FIT A M SRR BT S .
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F 5 EBEFAMERE R IE P A0
FaSMERIE 1 (WAU/gFW)
Table 5 Activities of extracellular carbonic anhydrase
of Orychophragmus violaceus and Brassica

juncea in different time

BN MEH RAEMEN
(-A2) +AZ e pl

4 B 5 et (i

2 Measuring Extrace- Extrace- Extracellu'-

Species time llular CA llular CA lar CA acti-
activities activities vities and

(-AZ) (+AZ) proportion

EH¥ 8H20HS8:30 726.5 539, 1
Orycho 8 3 20 H 1630 254,2 171.
phragmus 93 2 H 8:50  653.2 490,
violaceus 93 2 H 8: 50 697.7 446,
98 2H8:5  164.1 143.

94 2H8:50 206.3 144.

98 2H14:30 1042 992.

94 2H14:30 975.3 627.
9H2H14:30 1646 1554

187.4(26%)
82.40(32%)
162, 60(25%)
251.40(36 %)
20, 60(13%)
62, 00(30%)
49.20(5%)
347.60(36%)
92.00(6%)

-~ 00 W LW O

9H2H14:30 884.6 228  656.60(74%)
Wm¥E 8HF20HS8:30 227.1 207.1  20.0(9%)
Brassica 8 3 20 H 14: 00 21.23 56. 77 -35. 54
juncea 8 A 20 H 16 : 30 0 8.1 -8.10
93 2H8:50  85.4 166.3 -80. 90
94 2H8:5  15.5 25.95 -10. 45

9 2H8:50 297.1 252.4  44.70(15%)
9H 2H8:50 86.7 12,71  73.99(85%)
9H2H14:30 104.5 107.1 -2.60

9 2H14:30 195.6  194.0  1.60(1%)
9B 2H14:30 376.9 346.7  30.20(8%)

HERSERATUEL, EEXMMERER
BRSNS EG, ER B K. RRAMEYBEHERBK.
fl—#EY, AR K EEREL, L ER/—HE kR —
AHE AR R ESIE I E R BB K, X 5 RREFE
FHHFEREX, BABRRABREAERE, £ R
HERETUN BEAFAEREMNER. RALAR
[ B ) KO AELBR B TR IR EF BB V5 D AR R, 55 4, BRIR BT
BXAREEEMEARNH FLLBEEF.HE
F YR KRB BREESEHRREEOE
71, B, BRI BT B I R K.

HEXNSRMEBE N EHERTHE,
BRIRETREAYFRSM BB IO 08 D B P E B K T k.
RSPHAREFHATE, —FEHE TR T E
BRBUEESE R 150 WAU/gFW B F, B 28
KB~ h T BRERET B BT 4 1k & I B2 7T 538 R
L B8 I, » T SR £ B5% TR T I AR 41 B 05 O /N, BEAE 50
WAU/gFW LT, T35 5 38 i) BR R T K6 Mu 41 B 37 39
E K 191. 2 WAU/gFW, 5 & Bt 7 35 3 656. 6
WAU/gFW, 55, WK 5 F R AE M, RREF

MM S MM S AMEXE. BEXAAR
70 1 B BRI BT B MU AP B, BRI MHE B 3E

R ERAEREL,
B UMk
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