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Effects of Chlorine Dioxide on Contents of Chlorophyll a,
Proteins and DNA in Phaeocystis globosa

LIU Jie-sheng®, YANG Wei-dong, ZHANG Heng, WU Yan
(Department of Biotechnology, Jinan University, Guangzhou 510632, China)

Abstract: Following the low dose of chlorine dioxide (1.0.1.5.2.0.2.5 mg L") treatment of Phaeocystis globosa
for 96 h and the high dose (2.5.6.0.8.0.16.0 mg L") treatment for 60 min, the contents of chlorophyll a, proteins,
amino acids and DNA in cells were determined. Meanwhile, changes in cell morphology after 24 h treatment of
chlorine dioxide (0.5 mg L', 0.8 mg L') was observed by transmission electron microscope. Contents of
chlorophyll a, proteins and DNA in the treated P. globosa were lower than those in controls. In the present of
chlorine dioxide over 2.0 mg L, chlorophyll a, proteins, DNA in content and cysteine, tyrosine, lysine in relative
percentage remarkably decreased, whereas histidine, valine and phenylalanine in relative percentage increased.
The leakage rate of DNA was in the range of 13%-18% after treated with chlorine dioxide of 2.5-16.0 mg L™ for
3 min. We observed that the substance damaged the cell membranes, causing the leakage of cellular content. These
results suggested that chlorine dioxide might deform chlorophyll a and proteins in P. globosa by single molecular
diffusion, damage the cell membrane system by lipid peroxidation, and eventually led to the death of cells.
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SIS FHERFEAZ BRI NI SR (Phaeocystis globosa,
ST strain) B %/ K 2E/K AR AT R 424, 1997
7 AXARPER. B TEREN 20£1°C, o R
FE A 54 wmol m%*, JeWE L 4 12 h :12 h () LRH-
250-GS B TSR b issR. BwREHN
33%0ffI N THE/KACELI) 012 B TR 3.

12HERKa SEARSBONE

e B0 K HABR AR E M 200 m] (EEHE
1.18x10% cells L), #KSEIEESRKMA—E BRI =K
ERER. KFEH, SR EWRE S HN 1.0,
1.5, 2.0, 2.5 mg L', /£ 0. 24. 48, 72. 96 h; =7
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Chl a (mg L)=12.70D—2.690Dgss0

EARaBBAE I B RS 22 b,
TY92-T1 8 75 Y 40 R BB AL (WL 77 B B 2 AE R
RS BR A B )R G H B B R e & R E S
=18 G-250(Ultra Pure Grade, ¥ 455)vA M2 &
HESE, A4 &4 MiE H3 & 3 BSA(Biotechnology
Grade, L5 AR R BIbRHERI 2R . RS
BH mgL' ¥R

13 SXBRSEONE
B SO K I BRFEAETEEE 1 000 ml, fKSCE

ERMA— & B ZF TR, F AR EE
JE 4 2.0 mg L. fEH 24 h f5, 3 300 xg 550 20 min.
BEAREE 10ml BO0Ed, HAEBKLE,
3 300xg B0 20 min (3 K)o WEEMM'E 60°CHt
FETRIT W AR & B W& X H Waters 53808
FHEE, PICO.TAG & B/ HE. 78 38°C, Wik
1 ml min’', 254 nm K F 1T,

1.4 DNA 2 RHVE

LA/ A 1 iR DNA (Sigma) A #r i , 22 b5 #E B
g, BUREUS KA ERE AR 400 ml, K SLH 2
KA —E BN - FERR. F SR ARE
484 1.0.1.5.2.0.2.5 mg L. 1 0.24.48.72,
96 h fSHX 50 ml ¥ 3 300xg &0 20 min, & _LiE
o MMAFEMEK 15 ml, S BB R EERR
25 ml, iMA 50 ul 20 mg L' 2 A & K (Merck),37°C
7K 1 h, $5E ODy M DNA Frvf il 25 7 & 5 I FE
i IR I

1.5 405 DNA BH R E
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min/& , B 50 ml #EWAA S g L' FIBRACEER B4 ) .
10 min, 3 300 xg B> 15 min. Ml E_EiER ODy, 15,
M DNA HrE 225 2 #F 5 DNA & & BHHx o
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Fig. I Effects of chlorine dioxide on chlorophyll a content in Phaeocystis globosa
A.fILATEE Low dose; B. ## & High dose
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Fig. 2 Effect of chlorine dioxide on protein content in Phaeocystis globosa
A. {&5& Low dose; B. & 7§ High dose
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Table | Effects of chlorine dioxide on amino acid contents in Phaeocystis globosa

AR - XA Control SERA  Treated
Amino acids = = Content X & E (%) FHIE 5 B (%)
(mg (100g)™) Relative content Relative content
REHER Asp 2490.42 7.42 6.73(-9.29)
B M Glu 5244.20 15.63 14.25(-13.63)
5’8 Ser 2031.55 6.05 5.98(-1.16)
HE® Gly 2148.71 6.40 6.94(8.43)
#5 R His 408.79 122 1.76(44.26)
KRR Arg 2418.37 721 6.63(-8.04)
78 The 1903.20 5.67 6.00(5.82)
MR Ala 2916.85 8.69 8.79(1.15)
JR %A% Pro 2094.36 6.24 6.63(6.25)
BEERR Tyr 1352.03 4.03 2.5(-37.97)
HER Val 1772.30 5.28 5.47(35.98)
HEM Met 1009.78 3.01 3.16(4.98)
B ERE Cys 63.28 0.19 0.12(-38.44)
R ER e 131453 3.92 4.36(11.22)
HHER Leu 3106.55 9.26 10.67(15.23)
H A E R Phe 1780.02 5.31 6.46(21.66)
HiE AL Lye 1498.65 447 3.52(-21.26)

FESAMBERTRA G BANE, FEREMNANN % Datain bracket

means relative percentage changes in amino acids compared with controls.
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Fig. 3 Effects of chlorine dioxide on DNA in Phaeocystis globosa
A. {&7& Low dose; B. H7& High dose
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Fig. 4 Photographs (SEM) of Plaeacystis globosa
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