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Photosynthetical responses of Gracilaria lemaneiformis to two antibiotics
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Abstract: The coastal environment pollution is becoming more serious with the development of industry. The extensive use
of antibiotics in aquaculture and increasing land-based input result in pollution of coastal waters, which may affect the
growth and physiology of marine macroalgae, the important primary producers in this area. They are distributed in the
intertidal and subtidal zones of the coastal area that are most populated. The red macroalga Gracilaria lemaneiformis ( Bory)
Weber-van Bosse, which has higher content and quality for agar production compared to other species in the Gracilaria
genera, is being commercially cultivated in China and used for agar production and foodstuff. As a result of the fast growth
rate, the plantings of G. lemaneiformis are very abroad in the alongshore of sea in South China. This paper investigates the
responses of growth, photosynthesis, respiration and biochemical components with exposure to different concentrations of two
common antibiotics ( chloramphenicol and benzylpenicillin sodium salt) in G. lemaneiformis, in order to evaluate the effects
of antibiotics on the physiology of cultivated seaweed species. Five different concentrations of antibiotics are adopted ( the
concentrations of chloramphenicol are as follow: 0, 10, 50, 100, 250mg/L, and those of benzylpenicillin sodium salt are
0, 10, 50, 250, 500, 1000mg/L). G. lemaneiformis was cultured under these different concentrations of the two
antibiotics for seven days. Then a variety of physiological and biochemical indicators were measured. The results showed
that the growth of G. lemaneiformis was negatively affected by both antibiotics. The relative growth rate of G. lemaneiformis

decreased with the increasing of antibiotics, with the sensitivity being more in chloramphenicol than benzylpenicillin sodium
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salt. In the treatments of chloramphenicol, photosynthesis, effective quantum efficiencies ( Yield ), phycobiliproteins
(including phycoerythrin and phycocyanin) , and the contents of soluble proteins were sharply reduced with the increasing
concentrations of chloramphenicol. However, respiration rates of G. lemaneiformis were increased with the chloramphenicol
treatment. The contents of pigments in G. lemaneiformis were not significantly affected by chloramphenicol. In the
treatments of benzylpenicillin sodium salt, both of photosynthesis and Yield were progressively decreased with the increasing
concentrations of benzylpenicillin sodium salt, whereas the contents of pigments exhibited the opposite trend. The contents
of phycobiliproteins and soluble proteins were not singificantly affected by the treatment of benzylpenicillin sodium salt. The
results suggested that reduced growth was mainly due to the reduced photosynthesis rates and reduced synthesis of proteins
in case of chloramphenicol, or could be ascribed to the increased respiration rates in case of benzylpenicillin sodium salt.
The different physiological and biochemical responses of G. lemaneiformis to chloramphenicol and benzylpenicillin sodium
salt resulted from different action mechanism of these two antibiotics. Chloramphenicol would mainly interfere the binding of
t-RNA and the 50S subunit, then block the formation of the new polypeptide chain, and finally inhibit protein synthesis.
However, benzylpenicillin sodium salt would play a very important role in interfering the synthesis of cell wall. Our results
suggested that chloramphenicol might be more suitable as a selection pressure in genetic engineering breeding, since G.

lemaneiformis was more sensitivity to chloramphenicol than benzylpenicillin sodium salt.

Key Words: Gracilaria lemaneiformis; chloramphenicol ; Benzylpenicillin sodium salt; photosynthesis; respiration
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JCE ., £ CXZ B RERDC IR =M (T VLR dlRE ), P ) v 20°C 1E B KT %, G HRGR B 100pwmol +m ~%s ™
JERM LDy 12:12(h) 82K 24h @S5 L A 7d, 7d 500 e 43 A AR AR K HDR OB BAET

http : //www. ecologica. cn



328 LA E = 31 %

FEIAE ] SR DOESE(Yield) 4R a KR MR HLLE A (R-PE) Al A H (R-PC) LAl i
Sy AL

1.2 ik

1.2.1 ARKRNE
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SR DT A B 5 PP 3 Y B i R 5 I P It 3 L g i o g/ NS ST RE P RS ZR SRR
1.2.3  MEREZOLMIE

B35 7d 2 J5 B e 208 PR #3056 A ( PAM-Water-EDF , Walz, Effeltrich , 8 ) #4700 E HOL RS 1
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Carotenoids(pg/mL) =7.6 x [ (A —Arg) —1.49 x (Agy = Asgy) ] (2)
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595nm AL BYMROGIE , FEHFRHE R 2t AT PR & 5 (mg g~ BEEE) o FHAR IS &R bR v 22
1.3 HdEmbr

IS HHE R H] Excel2003  Origin7. 0 Gt/ AT 80 B K G170 . ] One-way ANOVA B4 T-test
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Fig.1 Effects of different concentrations of benzylpenicillin sodium salt and chloramphenicol on the growth of Gracilaria lemaneiformis
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Fig. 2  Effects of different concentrations of chloramphenicol and Benzylpenicillin sodium salt on the rates of photosynthesis of

Gracilaria lemaneiformis
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Fig. 3 Effects of different concentrations of chloramphenicol and Benzylpenicillin sodium salt on the rates of respiration of

Gracilaria lemaneiformis
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Fig. 4 Effects of different concentrations of chloramphenicol and Benzylpenicillin sodium salt on the effective quantum efficiency ( Yield ) of

Gracilaria lemaneiformis
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Fig. 5  Effects of different concentrations of chloramphenicol and Benzylpenicillin sodium salt on the contents of pigments in

Gracilaria lemaneiformis
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Fig.6 Effects of different concentrations of chloramphenicol and Benzylpenicillin sodium salt on the contents of phycobiliproteins in

Gracilaria lemaneiformis
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Fig.7 Effects of different concentrations of chloramphenicol and Benzylpenicillin sodium salt on the contents of soluble proteins in

Gracilaria lemaneiformis
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A PRI, T RE PR 2, SR R MR, A A 1 sz B0 A R A A SR PR 3R R R
S A A5 R E A DG Y 2 1 Tl A RE RS S B 30, (75 W 1 R R ST T R, SR G R
R | P RE R B R T DM R e e R TR h i — A e b, S8 = TR IR 0 & i, i
ZA A0 A K, CAT JE K 4wt B & 55 K LI F5 F2 i ( Chloramphenicol acetyltransferase , CAT) {ili 4% J PRI AE 47 4
REEERPUE, F CAT ELISA (FHK S y5 SO ) J7 vk Al fay 8 1 E CAT BRI 3Rk, RS , HATE 7R
LAY T LI T BRI AR E RSK Y L Qin FRHE SVA0 B T YRS T CAT SRR S A BT 114,
St PIOMERF AR iR AR A5 B 1 B S R Bk nOAIOMEA: BRI | ZEAR T Sk R TR e R iC RO BIF S ad e v 2 IR AR
AT LA T AR R U Y R R S 2R A U T R SR R R AR IR T AR S
R R

X RE R AR LIRS AR E R R G B rh IR — RS R . SRR B
HERR G PALHL 7d X e A a0 T s AR KT 2R G SRR THE 2 21 (H20 & E R A
BOCHFRBCRIER G R G BRI T 2 BRI, M7 W R W R, A48 R o 5 P RO &
BEE 8 R G BRI T A Thm ka3 (A LT 8 (| B B A DL R T A B e A A PR 2 (R 3 1%
AR —E B A A IRAWBA W B2, W, F&HER G AR5 KR ] B FDG S
YEF SE RS NI A X 516 8 A (Fucus serratus ) "1 6AVE FHAIAE K [a) Rt 08 AH DG B9 BF 5
JE—EP MR o SIS N RS ENTHREIFRA T IRA KRR IR A K AZ B T (RS
M I AR A G, e TR TEAN IR S H T R G AN B AR rp | WS IR A T R KR E B R G
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AL T i i S T R, AT RE R ASRAE SN B A 26 AF T, T8 e Jin R A4 T g R 5 AL A (1 FE fiE
BTN IR TR A B2, T AT RES RAE KB TR, B2, WERMEER G W LA 45 Fh 4 2
RIS A9 A [R) 0T BE -5 P AR AE AR FIPLEA F DI R BCR . H AT BT 3R A SR 3R i i nl i 5 508 31
FEEES , BELWRS IR B 0/ T, T 9 A TR 1 M REMBE RN A 8315 508 MEESS &, DT (8 S 1) 1 mi sz
BEL, 4 B BTG 0 TR B2 R G A0 40 T A VR LB 40 20 B A I R 1) 5 1o B A 3R % A= ) ) S i o A7
FTRERT B R A U, RO R S BOR PR AR A T X AR WA g A B A5 s, (BB A 3R A er a3 2
FAEESCMA AR DUARGE PRI, A X S A R R LA R TR AT

PUAER AR PRI R K P IR AP R, AT RES /KR bt A2 285 0 Tk e, DT X 7K A Hp G A=
Yy He AR T SE A, 76 R TR X SR R B 2R G AR BE A TH s, T RE X R A5 19 A A A A 3R Ak
SO AR EARIGUAE RA S, X AR 0 A B Wi B 22 57 | IR ARS8 45 o s T B0 02 3R ) A
RONE , S P BT A 28X S 1 2 i 4 (4L B 22 AR 2 Kl
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