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( -0* ,

/($(',"78$("$(9(:*!$;("$*-,*,13(&*!$,":,"3&!$:!&$<,=>$)!2-($("$-(&;313(&*!$(&$",$(?*-,::38&$
y en las propiedades físicas del agar de Gracilaria verrucosa  -(:!"(:*,;,$(&$/,&*,$@(-8&3:,$AB*"C&*3:!0$
.!"!123,D#$E"$ *-,*,13(&*!$,":,"3&!$)($ -(,"3F8$,$ *(1G(-,*7-,$(&*-($H5$I$HJ$ K.0$:!&$:!&:(&*-,:3!&()$;($
)!"7:38&$;($<,=>$L0$J0$M$I$65$N$AGO'D#$/($;(*(-13&8$("$-(&;313(&*!$;($",$(?*-,::38&$I$,"$,P,-$!2*(&3;!$
)($"($13;38$",$97(-F,$;($P("$I$",)$*(1G(-,*7-,)$;($97)38&$I$P("3Q:,:38&#$B7&R7($("$-(&;313(&*!$1C?31!$)($
!2*7'!$G,-,$7&,$:!&:(&*-,:38&$;("$65$N0$)($(&:!&*-,-!&$;39(-(&:3,)$)3P&3Q:,*3',)$(&$",)$G-!G3(;,;()$;("$
,P,-0$!2*(&3S&;!)($97(-F,$;($P("$1C?31,$:!&$)!"7:38&$L$N#$E"$,P,-T,P,-$!2*(&3;!$97($7*3"3F,;!$:!1!$2,)($
G,-,$,P,-$&7*-3*3'!$I$)($;(*(-13&8$)7$G-!;7:*3'3;,;$1(;3,&*($("$1S*!;!$(:!1S*-3:!$7*3"3F,&;!$4L$()G(:3()$
2,:*(-3,&,)0$;($ ",)$:7,"()$Salmonella Enteritidis, Salmonella UIGV317-371, Salmonella .V!"(-,)73) y 

Morganella morganii$&!$*7'3(-!&$7&,$-(:7G(-,:38&$),*3)9,:*!-3,$(&$("$1(;3!$G-7(2,$&3$(&$"!)$:!&*-!"()$
A,P,-()$ :!1(-:3,"()D#$ W!)$ -()7"*,;!)$ ;("$ X&;3:($ ;($ :-(:313(&*!$ -(",*3'!$ A%.YD$1!)*-,-!&$ R7($ ("$ ,P,-$
&7*-3*3'!$,$2,)($G. verrucosa tiene las mismas o mejores propiedades que los controles comerciales.

PALABRAS CLAVE: Agar, Gracilaria verrucosa, Productividad, Algas rojas.
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*-(,*1(&*$[(-($L0$J0$M$,&;$65$N$A[O'D0$[V3"($*(1G(-,*7-($[,)$1,3&*,3&(;$3&$*V($-,&P($!9$H5THJ$K.#$
UV($ ,P,-$ I3(";0$ P("$ )*-(&P*V0$1("*3&P$ ,&;$ P("3Q:,*3!&$ *(1G(-,*7-()$ [(-($ ;(*(-13&(;#$ B"*V!7PV$ *V($
1,?3171$I3(";$[,)$!2*,3&(;$[3*V$65$N$)!;371$VI;-!?3;($)!"7*3!&0$*V($1,?3171$P("$)*-(&P*V$[,)$
!2*,3&(;$,*$L$N#$UV($,P,-T,P,-$[,)$7)(;$,)$,$2,)($!9$&7*-3*3'($,P,-$9!-$4L$2,:*(-3,"$:7"*7-()$,&;$*V($
G-!;7:*3'3*I$[,)$1(,)7-(;$7)3&P$*V($(:!1(*-3:$1(*V!;#$\-!1$*V($2,:*(-3,"$)*-,3&)$*()*(;0$Salmonella 

Enteritidis, Salmonella UIGV317-371, Salmonella .V!"(-,)73)$,&;$Morganella morganii did not grow 

3&$*V($*()*$!-$:!11(-:3,"$1(;3,#$UV($1(,)7-()$!9$-(",*3'($P-![*V$3&;(?$)V![(;$*V,*$&7*-3*3'($,P,-$9-!1$
G. verrucosa$V,'($*V($),1($!-$2(**(-$G-!G(-*3()$*V,&$*V($:!11(-:3,"$!&()#

KEY WORDS: Agar, Gracilaria verrucosa, Productivity, Red algae.

+,#($&0""+K,

E"$,P,-$()$7&,$1(F:",$;($G!"3),:C-3;!)$!2*(&3;!)$;($,"P,)$-!],)$:!&!:3;,)$

:!1!$,P,-8Q*,)#$E)*C$:!1G7()*!$G!-$;!)$9-,::3!&()^$7&$G!"X1(-!$&(7*-!0$,P,-!),0$

;($ ,"*,$ 97(-F,$ ;($ P("$ I$ ,P,-!G(:*3&,0$ 7&$ G!"3),:C-3;!$ )7"9,*,;!$;($ 2,],$ 97(-F,$ ;($

P("$ A_,GV(0$6`HaD#$ $/($(?*-,($;($ ",)$G,-(;()$;($ ",)$,"P,)$YV!;!GVI*,$;("$PS&(-!$

Gelidium, Gracilaria, Pterocladia  y Gelidiella  A !-,)!$ ;($ b,3?)!0$ 6``JD#$ E)*($

:!1G7()*!$ ()$ 7*3"3F,;!$ :!1!$ 2,)($ ;($ )!"3;3Q:,:38&$ (&$ "!)$ 1(;3!)$ ;($ :7"*3'!$

(1G"(,;!)$(&$13:-!23!"!PX,0$,7&R7($*3(&($17:V,)$!*-,)$,G"3:,:3!&()$(&$",)$3&;7)*-3,)$

;($,"31(&*!)0$1S;3:,0$23!*(:&!"8P3:,$$I$9,-1,:S7*3:,$A\-(3"(Tc("(P-X&0$4554D#

E"$G-!:()!$;($!2*(&:38&$;($,P,-$:!&*(1G",$;39(-(&*()$(*,G,)0$;($",)$:7,"()$

("$G-(*-,*,13(&*!$,":,"3&!$I$("$1S*!;!$;($(?*-,::38&$*3(&(&$7&$G,G("$;(*(-13&,&*($

(&$",$:,"3;,;$;("$G-!;7:*!$!2*(&3;!#$E)*($G-(*-,*,13(&*!$!$:7,"R73(-$!*-!0$;(2($)(-$

adaptado a cada especie de alga, ya que factores como diversidad morfológica, ciclo 

;($'3;,0$()*,;!$Q)3!"8P3:!$;($",$()G(:3($;($,"P,$)("(::3!&,;,0$3&d7I(&$(&$",$:,"3;,;$

;("$,P,-$(?*-,X;!$A -3*!0$4555D#

/(Pe&$ ("$ G-!:(;313(&*!$ ()*,2"(:3;!$ G!-$ ",$ \,-1,:!G(,$ ;($ E)*,;!)$

f&3;!)$AUf/c.0$455gD$("$,P,-$;(2($P("3Q:,-$,$7&,$:!&:(&*-,:38&$;($6#J$N$(&$

7&$-,&P!$;($*(1G(-,*7-,$(&*-($L4$I$L`$h.$G,-,$9!-1,-$7&$P("$Q-1($I$-()3)*(&*(0$$

&!$)($;(2($97&;3-$,$7&,$*(1G(-,*7-,$3&9(-3!-$,G-!?31,;,$,$"!)$HJ$h.#$W,$:,"3;,;$

;("$,P,-$*3(&($R7($'(-$:!&$",$*(1G(-,*7-,$;($P("3Q:,:38&0$*(1G(-,*7-,$;($97)38&$I$

la resistencia de los geles, cuanto más fuerte es el agar menos cantidad necesita 

G,-,$ 9!-1,-$P("#$E"$,P,-$;($27(&,$:,"3;,;$)7("($ -()3)*3-$(&*-($a55$I$J55$P$:1-2 

;($97(-F,#$E"$,P,-$G7-!$23(&$(",2!-,;!$""(P,$,$"!)$J55$P$:1-2, mientras que uno 

3&9(-3!-$G!:,)$'(:()$)!2-(G,),$"!)$455$P$:1-2$A+:>7PV0$455LD#$Y(9(-(&*($,$",)$

G-!G3(;,;()$ 9X)3:,)$I$:!&*(&3;!)$;("$,P,-0$2C)3:,1(&*($;(G(&;(&$;($ ",$1,*(-3,$

G-31,$(1G"(,;,$APS&(-!)$I$()G(:3()D0$G-!:(;(&:3,$P(!P-CQ:,0$SG!:,$;($:!)(:V,0$

1,;7-(F$ ;("$ ,"P,0$ G,-C1(*-!)$ ,123(&*,"()$ I$ 1S*!;!$ ;($ (?*-,::38&$ A+,-3&V!T

Soriano y Bourret, 2003).
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W!)$ ,P,-()$ 2,:*(-3!"8P3:!)$ &!$ ;(2(&$ :!&*(&(-$ ("(1(&*!)$ R7($ G7(;,&$

3&V323-$ ("$ :-(:313(&*!$ ;($ ",$ 2,:*(-3,0$ :!1!$ *-,F,)$ ;($ 1(*,"()0$ :,-2!V3;-,*!)$

)!"72"()0$$G-!*(X&,)$!$()G!-,)$2,:*(-3,&,)#$E"$,P,-$&!$;(2($3&*(-,:*7,-$:!&$&3&Pe&$

1,*(-3,"$R7($G7(;,$)(-$,;3:3!&,;!$:!1!$&7*-3(&*($G,-,$ ",$2,:*(-3,$2,]!$()*7;3!#$

E"$P("$;(2($)(-$ 97(-*($I$ *-,&)G,-(&*(#$ $W,$:!1G!)3:38&$R7X13:,$;($7&$1(;3!$;($

:7"*3'!$;(2($G-!'((-$"!)$-(R7(-313(&*!)$&7*-3:3!&,"()$2C)3:!)$G,-,$("$:-(:313(&*!$

;($13:-!!-P,&3)1!)i$("$1(;3!$;(2($:71G"3-$:!&$;!)$:,-,:*(-X)*3:,)$31G!-*,&*()0$

)7$G-!;7:*3'3;,;$I$)7$)("(:*3'3;,;#$W,$G-!;7:*3'3;,;0$)($-(Q(-($,$",$9!-17",:38&$

2C)3:,$;("$1(;3!$;($*,"$9!-1,$R7($9,'!-(F:,$("$:-(:313(&*!$;($13:-!!-P,&3)1!)$

con las características microscópicas y macroscópicas esperadas. Es una 

',-3,2"($;($ ()G(:3,"$ 3&*(-S)$ :7,&;!$ )($ *-,2,],$ (&$ ("$ ;(),--!""!$;($ ",$ G-!;7::38&$

de nuevos medios, ya que siempre se espera que los aportes nutricionales sean 

(R73"32-,;!)$ G,-,$ !2*(&(-$ ("$ :-(:313(&*!$ I$ ",$ G-!;7::38&$ ;($ "!)$1(*,2!"3*!)$ ;($

3&*(-S)#$ E"$ ,&C"3)3)$ (:!1S*-3:!$ ()*,2"(:($ ",$ (Q:3(&:3,$ :!&$ ",$ :7,"$ 7&$ 1(;3!$ ;($

:7"*3'!$ )3-'($ G,-,$ -(:7G(-,-$ 7&,$ :(G,0$ 1(;3,&*($ ",$ :!1G,-,:38&$ R7($ )($ -(,"3F,$

entre un microorganismo que crece (referente) y un microorganismo que no crece 

(interferente) (Mossel, 2003).

j(&(-,"1(&*($ ",)$ ()G(:3()$ ;($Gracilaria$ G-!;7:(&$ k,P,-!3;()l$ R7($ )!&$

,P,-()$;($2,],$:,"3;,;$;(23;!$,$",)$,"*,)$:!&:(&*-,:3!&()$;($)7"9,*!)#$/3&$(12,-P!0$

",)$G-!G3(;,;()$;($"!)$P("()$G-(G,-,;!)$:!&$,P,-()$(?*-,X;!)$;($Gracilaria pueden 

)(-$1(]!-,;!)$:!&$7&$*-,*,13(&*!$,":,"3&!i$()*($*-,*,13(&*!$:!&'3(-*($",$WTP,",:*!),T

gT)7"9,*!$ (&$ L0gT,&V3;-!TWTP,",:*!),0$ ("313&,&;!$ ("$ (?:()!$ ;($ )7"9,*!$ A\-(3"(T

c("(P-X&$I$Y!2"(;!0$6``MD#$

W,$ 9,-1,:!G(,$ (?3P($ ",$ '(-3Q:,:38&$ ;($ ",$ G-!;7:*3'3;,;$ ;($ 7&$ 1(;3!$

de cultivo descrita como promoción de crecimiento. Los centros de control y 

G-('(&:38&$;($(&9(-1(;,;()$*,123S&$(?3P(&$("$7)!$;($7&$1S*!;!$G,-,$'(-3Q:,-$",$

(Q:,:3,$;("$1(;3!$G-('3!$,"$7)!$Am!-&,:Z3$et al#0$455LD#$f&!$;($()*!)$1S*!;!)$()$",$

*S:&3:,$(:!1S*-3:,$;():-3*,$G!-$+!))("$et al. (1983) que implica la inoculación de 

G!2",:3!&()$;(Q&3;,)$;($7&$:7"*3'!$()G(:XQ:!$)!2-($7&$1(;3!$)8"3;!$Am!-&,:Z3$et al., 

2003).  Los parámetros para interpretar los resultados son el índice de crecimiento 

,2)!"7*!$A%.BD$R7($;(&!*,$("$e"*31!$)(:*!-$;($",$G",:,$(&$("$:7,"$V,$G-!;7:3;!$7&$

:-(:313(&*!$)3P&3Q:,*3'!$I$("$$X&;3:($;($:-(:313(&*!$-(",*3'!$A%.YD$R7($-(",:3!&,$"!)$

',"!-()$;($%.B$;("$1(;3!$,$(',"7,-$:!&$("$%.B$;("$1(;3!$:!&*-!"$A+!))("0$455LD#

$ E"$ !2](*3'!$ ;($ ()*($ *-,2,]!$ 97($ ;(*(-13&,-$ ",$ 3&d7(&:3,$ ;($ :7,*-!$

:!&:(&*-,:3!&()$;($V3;-8?3;!$;($)!;3!$)!2-($",)$G-!G3(;,;()$9X)3:,)$A97(-F,$;($P("0$

*(1G(-,*7-,$;($P("3Q:,:38&$I$*(1G(-,*7-,$;($97)38&D$;("$,P,-$!2*(&3;!$,$G,-*3-$;($

Gracilaria verrucosa. B;(1C)0$)($(',"78$",$:,"3;,;$;("$,P,-$!2*(&3;!$G!-$1(;3!$;("$

1S*!;!$(:!1S*-3:!$$I$)($:!1G,-8$:!&$,P,-()$:!1(-:3,"()#
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*)# (+)' -%2%*L#$&$-

MA7<%D7%7H9ED?:
La colecta del alga roja Gracilaria verrucosa (Hudson) Papenfuss (=G. 

caudata$ n#$ BP,-;VD$ AYV!;!GVI*,^$ j-,:3",-3,:(,(D$ )($ -(,"3F8$ (&$ ",$ 2,VX,$ ;($ \-,I$

o!13&P!$AG",I,$;($c7&*,$;($c3(;-,0$65h$J4p$<$I$MJh$5Hp$q$,G-!?#0$;(G,-*,1(&*!$

;("$B*"C&*3:!D0$.,-32($:!"!123,&!0$(&$("$1()$;($1,-F!$;($455J#$W,$G",I,$*3(&($",)$

siguientes características: parcialmente protegida de los vientos alisios por una 

2,--(-,$ &,*7-,"$ ;($ G(R7(r,)$ ;7&,)$ I$ 1,&P",-()$ ARhizophora mangle, Avicennia 

germinans, Conocarpus erectaDi$!"(,]($)7,'(0$G-!97&;3;,;$,G-!?31,;,$;($6#45$10$

9!&;!$,-(&!)!$($3&()*,2"(#

Las frondes de G. verrucosa$ 97(-!&$ -(:!"(:*,;,)$(&$ ",$G",I,$(?G7()*,$,"$

1,-$ ,23(-*!$ :!&$ !"(,]($ ;($ -!1G3(&*()#$ E"$ "(:V!$1,-3&!$ ()*C$ :!&)*3*73;!$ :(-:,$ ;($

la playa por arena y rocas pequeñas, y mar adentro por rocas grandes, con un 

;3C1(*-!$G-!1(;3!$;($L5$:10$(&$",$F!&,$(7"3*!-,"#$B""X$",)$-!:,)$()*C&$:723(-*,)$G!-$

,-(&,$!$R7(;,&$(?G7()*,)$)(Pe&$"!)$1!'313(&*!)$;("$1,-#$W!)$G(&,:V!)$;($,"P,)$

()*,2,&$)!2-($",)$-!:,)$)(13:723(-*,)$G!-$",$,-(&,$;7-,&*($",$1,-(,$2,],$(&$",$F!&,$

)7G-,"3*!-,"0$,""X$ ",)$-!:,)$:!&$G(&,:V!)$;($,"P,)0$R7(;,&$,"$,3-($ "32-(i$ *,123S&$)($

3&:"7I(-!&$,"P,)$723:,;,)$(&$",$F!&,$)72"3*!-,"$,$7&,$G-!97&;3;,;$;($M5$:1#$<!$)($

V3F!$)("(::38&$,"P7&,$G,-,$",$-(:!"(:*,0$)($;()G-(&;3(-!&$G(&,:V!)$P-,&;()$,$1,&!$

I$)($""(',-!&$,$",$:,2,r,$;($*-,2,]!0$G,-,$",$!G(-,:38&$;($3;(&*3Q:,:38&0$)(:,;!$I$7&,$

G-31(-,$)(G,-,:38&$;($!*-,)$,"P,)0$I$)7$G!)*(-3!-$(1G,R7($(&$2!"),)$;($G!"3(*3"(&!$

G,-,$)7$G-!:(),13(&*!$I$,&C"3)3)$(&$ !P!*C#$E&$("$",2!-,*!-3!$)($G-(V3;-,*8$:!&$,P7,$

;7":($ I$ )($ V3F!$ 7&,$ )(P7&;,$ I$ :73;,;!),$ )(G,-,:38&$ (&$ 2,&;(],)$ G!-:(",&3F,;,)$

2",&:,)0$;($!*-,)$,"P,)$'(-;()0$G,-;,)$I$ -!],)0$ 3&'(-*(2-,;!)$ A()G!&],)0$1!"7):!)0$

:-7)*C:(!)0$,):3;3,)D$I$,-(&,#$f&,$'(F$("313&,;,)$",)$31G7-(F,)0$)($)(:,-!&$,$g5$h.$

;7-,&*($45$V#

E"$ -(:!&!:313(&*!$ ($ 3;(&*3Q:,:38&$ ;("$ ,"P,$ -!], Gracilaria verrucosa 

(Hudson) Papenfuss (=G. caudata$ n#$ BP,-;VD$ AYV!;!GVI*,^$ j-,:3",-3,:(,(D0$ )($

-(,"3F8$:!&$2,)($(&$:",'()$()G(:XQ:,)$:!1!$",$;($/:V&(**(-$A6`M6D$G,-,$",)$:!)*,)$

:!"!123,&,)#$ /($ V(-2!-3F,-!&$ I$ :!&)(-',-!&$ (](1G",-()$ R7($ )($ ;(G!)3*,-!&$ (&$

:!"(::38&$ ()G(:3,"3F,;,$ ;("$ %<@E+BY#$ o(),9!-*7&,;,1(&*(0$ "!)$ (](1G",-()$

:,-(:X,&$ ;($ ()*-7:*7-,)$ -(G-!;7:*3',)$ G!-$ (""!$ QP7-,&$ :!1!$ Gracilaria sp. No 

!2)*,&*(0$ ,&*($ ",$ (?G(-3(&:3,$ (&$ ("$ *-,2,]!$ :!&$ ,"P,)$ ;("$ C-(,$ $ ;($ :!"(:*,$ I$ )7$

7*3"3F,:38&$(&$*-,2,]!)$23!"8P3:!)0$Q)3!"8P3:!)$I$23!R7X13:!)0$&!$V,I$;7;,$R7($"!)$

frondes colectados corresponden a la especie. Recientemente se le considera como 

sinónima de G. caudata$n#$BP,-;V0$"!$:7,"$(?G"3:,$",$,&!*,:38&$3&:"73;,#
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#A<9<B?7@9:%<=8<=?@:
E"$*-,*,13(&*!$,":,"3&!$97($""(',;!$,$:,2!$(1G"(,&;!$:!&:(&*-,:3!&()$;($L0$

J0$M$I$65$N$AGO'D$;($<,=>#$/($V3;-,*,-!&$455$P$$;($G. verrucosa (peso seco) en 4000 

1W$;($:,;,$7&,$;($",)$)!"7:3!&()$;($<,=>0$;7-,&*($6g$V$,$*(1G(-,*7-,$,123(&*(#$

E)*,)$ )($1,&*7'3(-!&$;7-,&*($L$V$ (&$7&$2,r!$;($,P7,$,$H5THJ$ h.0$ :!&$,P3*,:38&$

A\-(3"(Tc("(P-X&$I$Y!2"(;!0$6``MD#

 N9A<88?O@%D7%<I<A
o()G7S)$ ;("$ *-,*,13(&*!$ ,":,"3&!0$ ",)$ ,"P,)$ 97(-!&$ ",',;,)$ :7,*-!$ '(:()$

:!&$ ,27&;,&*($ ,P7,$ $ G,-,$ ("313&,-$ ("$ (?:()!$ ;($<,=>#$c,-,$ ;3)13&73-$ ("$ G>$ )($

usaron diferentes concentraciones de ácido sulfúrico. En los tratamientos (3, 5, 

7 y 10 %) se empleó  1 mL de ácido 0.025 %, 2 mL de ácido 0.025, 2 mL de 

C:3;!$5#5aH$N$I$L$1W$;($C:3;!$5#5aH$N$A'O'D$(&$7&$'!"71(&$*!*,"$;($a555$1W$;($

agua, respectivamente, con agitación. Para eliminar el ácido, las muestras fueron 

",',;,)$:!&$,P7,0$R7(;,&;!$:!&$7&$G>$Q&,"$(&*-($g#L$,$g#g#$W,)$,"P,)$)($""(',-!&$

,$(27""3:38&$(&$g555$1W$;($,P7,$*(1G(-,*7-,$,123(&*(0$)($:!&P(",-!&$;7-,&*($4a$

V!-,)$I$)($;():!&P(",-!&$,$*(1G(-,*7-,$,123(&*($A+,-3&V!T/!-3,&!$I$ !7-(*0$455LD#$

\3&,"1(&*(0$("$(?*-,:*!$97($)(:,;!$,$J5$h.$(&$7&$V!-&!$;($:!&'(::38&0$;7-,&*($aH$V#$

De acuerdo con las características físicas y el rendimiento (g agar g alga seca-1) se 

)("(::3!&8$",$:!&:(&*-,:38&$;($<,=>$1C)$,;(:7,;,#$

&797AB?@<8?O@%D7%=<%8:@87@9A<8?O@%D7%<I<A%G%CA:C?7D<D7H%6PH?8<H
de G. verrucosa

Se preparó un gel de agar a diferentes concentraciones: 1.0, 1.5, 2.0, 

I$ 4#J$ N$ AGO'D0$ G,-,$ )("(::3!&,-$ ("$ ,P,-$ :!&$ 1(]!-$ 97(-F,$ ;($ P("3Q:,:38&#$ W,$

;(*(-13&,:38&$;($ ",)$ G-!G3(;,;()$ )($ -(,"3F8$ *,&*!$ (&$ ("$ ,P,-$ 2,)($G. verrucosa 

:!1!$(&$,P,-()$:!1(-:3,"()$1,-:,$/:V,-",7$I$=?!3;#$ $E"$,P,-$)(:!$)($1!"38$(&$

1!"3&!$;($,*-3:38&0$)($G-(G,-8$(&$,P7,$;()*3",;,$6#J$N$AGO'D$I$)($13;38$$",$97(-F,$

;($P("0$*(1G(-,*7-,)$;($97)38&$I$P("3Q:,:38&#$$c,-,$;(*(-13&,-$",$97(-F,$;($P("0$("$

,P,-$)($)3-'38$(&$G",:,)$;($:-3)*,"3F,:38&$,$7&,$,"*7-,$;($6$:1$I$)($;(]8$()*,23"3F,-$

4a$V!-,)$,$45$h.0$)($13;38$G!-$("$1S*!;!$;($Y![(-2,"$AB-13)(&$I$j,",*,)0$6`HMD#$

W,$*(1G(-,*7-,$;($P("3Q:,:38&$)($!2*7'!$'(-*3(&;!$65$1W$;($",$)!"7:38&$;($,P,-$

:,"3(&*($(&$7&$*72!$;($(&),I!0$("$:7,"$:!&*(&X,$7&,$G(-",$;($'3;-3!$;($65$11$;($

;3C1(*-!$Aa#`g$PD$(&$)7$3&*(-3!-0$("$*72!$)($P3-8$"(&*,1(&*($(&$7&$2,r!$;($,P7,$,$

*(1G(-,*7-,$,123(&*(0$",$*(1G(-,*7-,$;($P("3Q:,:38&$)($-(P3)*-8$:7,&;!$",$G(-",$;($

'3;-3!$:()8$)7$1!'313(&*!$:!&$7&$*(-181(*-!$;($():,",$655$h.$A\-(3"(Tc("(P-X&0$

2002). Para determinar la temperatura de fusión se vertieron 10 mL de agar en un 

*72!$;($(&),I!$I$)($;(]8$()*,23"3F,-$;7-,&*($4a$V!-,)$,$*(1G(-,*7-,$,123(&*(#$/($
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:!"!:8$7&,$G(-",$;($'3;-3!$(&$",$)7G(-Q:3($;("$P("$I$("$*72!$;($(&),I!$)($3&*-!;7]!$

(&$7&$2,r!$*(-1!)*,*,;!0$("(',&;!$",$*(1G(-,*7-,$"(&*,1(&*($;($J5$,$`J$h.#$W,$

*(1G(-,*7-,$;($97)38&$97($-(P3)*-,;,$:!&$7&$*(-181(*-!$;($():,",$655$h.$$(&$("$

1!1(&*!$ (&$ R7($ ",$ G(-",$ 3&3:3,$ )7$ -(:!--3;!$ ,$ *-,'S)$ ;("$ P("$ A\-(3"(Tc("(P-X&$ I$

Y!2"(;!0$6``Mi$j-,],"()$I$c!'(;,0$6``MD#

":@9A:=%D7%8<=?D<D%D7=%<I<A%:Q97@?D:%D7%G. verrucosa.$c,-,$'(-3Q:,-$R7($

("$ ,P,-$!2*(&3;!$;("$ ,"P,$G. verrucosa fuera completamente inerte y no aportara 

&7*-3(&*()$R7($9,'!-(:3(-,&$("$:-(:313(&*!$;($13:-!!-P,&3)1!)0$)($)(12-,-!&$*!;,)$

",)$ 2,:*(-3,)$ 7*3"3F,;,)$ (&$ ("$ ()*7;3!$ AU,2",$ 6D$ (&$ ,P,-$ R7($ &!$ :!&*(&X,$ &3&Pe&$

:!1G!&(&*($,;3:3!&,"$I$)($3&:72,-!&$;7-,&*($4a$V!-,)$,$LM$h.#$

*R9:D:%78:BR9A?8:
/A7C<A<8?O@% D7% <I<A% @E9A?9?F:J% Se siguió el procedimiento para la 

preparación de agar nutritivo según el PNT-ME-010. Los componentes fueron: 

triptona 10 g L-10$(?*-,:*!$;($:,-&($J$P$W-1, cloruro sódico 5 g L-1$$I$,P,-$2,:*(-3!"8P3:!$

15 g L-1$A@,&;('(&&($I$E):!",0$4554D#

 /($ 7*3"3F,-!&$ 4L$ ()G(:3()$ 2,:*(-3,&,)$ AU,2",$ 6D$ G,-,$ "!)$ ,&C"3)3)$ ;($

G-!;7:*3'3;,;$ G!-$ ("$ 1S*!;!$ (:!1S*-3:!$ G-!'(&3(&*()$ ;($ ",$ .!"(::38&$ ;($

+3:-!!-P,&3)1!)$;("$o(G,-*,1(&*!$;($+3:-!23!"!PX,$;($$",$c!&*3Q:3,$f&3'(-)3;,;$

n,'(-3,&,0$ /(;($ $ !P!*C$ A.+o+TcfnD#$E"$1S*!;!$ )($ -(,"3F8$ G!-$ *-3G"3:,;!$G,-,$

cada uno de los 23 microorganismos y para cada uno de los medios incluidos en el 

()*7;3!0$7*3"3F,&;!$;!)$,P,-()$:!1(-:3,"()$:!1!$:!&*-!"()#$/($-(,"3F,-!&$:7-',)$;($

:-(:313(&*!$;($ "!)$13:-!!-P,&3)1!)$(&$()*7;3!$G,-,$!2*(&(-$)7$ 9,)($(?G!&(&:3,"0$

:!&$()*!$)($,)(P7-8$",$'3,23"3;,;$I$)($G,-*38$;($",$13)1,$:!&:(&*-,:38&$:("7",-$G,-,$

(',"7,-$("$,P,-$&7*-3*3'!$A.,";(-8&$I$@3"","!2!)0$455Li$\3(--!$I$=*C"!-,0$455Ji$c(;-!F, 

et al#0$455MD#$/($*!1,-!&$;!)$:,],)$;($G(*-3$:!&$("$1(;3!$G-7(2,$A,P,-$&7*-3*3'!$,$

2,)($ ;($G. verrucosaD$ I$ ;!)$ :!&$ :,;,$1(;3!$ :!1(-:3,"$ A/:V,-",7$ I$=?!3;D$ I$ )($

7*3"3F8$7&$13:-!!-P,&3)1!$-(9(-(&*($R7($:-(:($(&$("$1(;3!$G-7(2,$I$!*-!$3&*(-9(-(&*($

R7($ &!$ :-(:($ $ AY!2(-*)$ et al#0$ 4555D#$.!&$ ,),$ :,"32-,;,$ )($ )(12-,-!&$ 65$ sW  de 

"!)$13:-!!-P,&3)1!)$,$7&,$:!&:(&*-,:38&$;($L?658 :S"7",)$1W-1, según la escala de 

+:\,-",&;#$/($-(,"3F,-!&$",)$()*-X,)$)(Pe&$("$1S*!;!$(:!1S*-3:!$;():-3*!$G!-$+!))("$

A455LD#$ $f&$G,-C1(*-!$G,-,$ 3&*(-G-(*,-$ "!)$ -()7"*,;!)$()$("$ t&;3:($;($.-(:313(&*!$

B2)!"7*!$A%.BD0$("$:7,"$)($:,":7"8$G,-,$;(*(-13&,-$",$G-!;7:*3'3;,;$;($"!)$1(;3!)#$W,$

3&*(-G-(*,:38&$;($()*($X&;3:($)($97&;,1(&*,$(&$",$)3P73(&*($:",)3Q:,:38&^$ ,],1(&*($

G-!;7:*3'!$)3$)7$%.B$()$1(&!-$,$4#J0$1(;3,&,1(&*($G-!;7:*3'!$)3$)7$%.B$()*C$(&*-($

4#JT$a#5$I$,"*,1(&*($G-!;7:*3'!$)3$)7$%.B$()$1,I!-$,$a#5#$+(;3!)$:!&$%.B$1(&!-$,$

4#J$&!$;(2(&$7*3"3F,-)($A+3:V,&3($et al., 1992). 
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)@S=?H?H%7H9<DPH9?8:
W!)$ ;,*!)$ 97(-!&$ ,&,"3F,;!)$ G,-,$ &!-1,"3;,;$ :!&$ /V,G3-!Tq3"Z$ 7),&;!$

7&$,&C"3)3)$;($',-3,&F,$B<=@B$;($7&,$'X,$G,-,$;,*!)$:!&$;3)*-327:38&$&!-1,"$I$

B<=@B$;($7&,$'X,$m-7)Z,"$q,""3)$G,-,$;,*!)$R7($&!$*(&X,&$;3)*-327:38&$&!-1,"$

(&$ ("$ G-!P-,1,$/*,*3)*3?$ M#5$ G,-,$ ",)$ G-!G3(;,;()$ 9X)3:,)$ ;("$ ,P,-$ A97(-F,$ ;($ P("0$

*(1G(-,*7-,$;($P("3Q:,:38&$I$ *(1G(-,*7-,$;($ 97)38&D$I$ !&9(--!&3$ )($7)8$G,-,$ ",$

:!1G,-,:38&$;($1(;3,)$(&*-($"!)$*-,*,13(&*!)#$U,123S&$)($7)8$G-7(2,$;($G-!G!-:38&$$

;($7&,$I$;!)$17()*-,)$G,-,$("$,&C"3)3)$(:!1S*-3:!$:!&$("$G-!P-,1,$/*,*3)*3?$M#5#

( -0'#)&$-%

#A<9<B?7@9:%<=8<=?@:%G%CA:C?7D<D7H%6PH?8<H
Los resultados de la variación del rendimiento y sus propiedades físicas 

,$ ;39(-(&*()$ :!&:(&*-,:3!&()$ ;($<,=>$ (&$ ("$ G-!:()!$ ;($ G-!;7::38&$ ;($ ,P,-$ )($

17()*-,&$(&$ ",$U,2",$4#$/($(&:!&*-8$R7($ ",$ :!&)3)*(&:3,$1C)$ )8"3;,$;("$ ,P,-$ )($

"!P-8$ ,$ :!&:(&*-,:3!&()$ ;($ 6#J$ I$ 4#5$ N$ AGO'D$ (&$ *!;!)$ "!)$ *-,*,13(&*!)#$ c,-,$

1(]!-$ ,G-!'(:V,13(&*!$ ;("$ ,P,-$ )($ )("(::3!&8$ ",$ :!&:(&*-,:38&$ ;($ 6#J$N$ AGO'D$

:!&$ ",$ :7,"$ )($ -(,"3F,-!&$ ",)$ ;(1C)$ G-7(2,)#$ E)*!)$ -()7"*,;!)$ )!&$ :!1G,-,2"()$

con los agares comerciales que emplean la misma concentración (1.5 %). A 

1(;3;,$R7($)($,71(&*8$",$:!&:(&*-,:38&$;($<,=>$)($3&:-(1(&*8$("$-(&;313(&*!$

;("$ ,P,-$ AU,2",$ 4Di$ V72!$ ;39(-(&:3,)$ ()*,;X)*3:,1(&*($ )3P&3Q:,*3',)$ ;(&*-!$ "!)$

*-,*,13(&*!)$AGu5#5JD#$W,$U,2",$4$17()*-,$R7($("$1,I!-$-(&;313(&*!$97($!2*(&3;!$

:!&$<,=>$65$N$AGO'D#$W,$ 97(-F,$;($P("$;3)13&7I8$)3P&3Q:,*3',1(&*($ AGu5#5JD$

,$1(;3;,$R7($,71(&*8$",$:!&:(&*-,:38&$;($<,=>#$E"$1(]!-$-()7"*,;!$)($!2*7'!$

(&$("$*-,*,13(&*!$:!&$<,=>$L$N$AGO'D0$:!&$7&,$97(-F,$;($P("$;($44J#H$P$:1-2. La 

*(1G(-,*7-,$;($97)38&$97($)3P&3Q:,*3',1(&*($AGu5#5JD$1C)$2,],$G,-,$("$*-,*,13(&*!$

:!&$<,=>$J$N$AGO'D0$13(&*-,)$R7($"!)$ *-,*,13(&*!)$;("$M$N$AGO'D$I$65$N$AGO'D$

&!$ 97(-!&$ )3P&3Q:,*3',1(&*($ ;39(-(&*()$ AGv5#5JD#$ W!)$ ;,*!)$ ;($ *(1G(-,*7-,$ ;($

P("3Q:,:38&$&!$)($;3)*-327I(-!&$&!-1,"1(&*(0$G!-$"!$*,&*!$)($7*3"3F8$7&$B<=@B$&!$

G,-,1S*-3:!$:!&$("$R7($)($:!&:"7I8$R7($&!$V72!$;39(-(&:3,)$)3P&3Q:,*3',)$;(&*-!$

;($ "!)$ *-,*,13(&*!)$ AG$v$5#5J0$G-!1(;3!$L4#H$ K.D#$E"$1(]!-$ -()7"*,;!$ )($!2*7'!$

:!&$("$*-,*,13(&*!$:!&$<,=>$L$N$AGO'D0$)(Pe&$",$:!1G,-,:38&$;($1(;3,)#$E"$,P,-$

!2*(&3;!$2,]!$()*,)$:!&;3:3!&()$ 97($:!1G,-,;!$:!&$;!)$,P,-()$:!1(-:3,"()0$ ",)$

:,-,:*(-X)*3:,)$9X)3:,)$)($17()*-,&$(&$",$U,2",$L#

":@9A:=%D7%8<=?D<D%D7=%<I<A5<I<A%%G. verrucosaJ%<3&P7&,$;($",)$4L$2,:*(-3,)$
3&:"73;,)$(&$("$()*7;3!$:-(:3(-!&$(&$,P,-T,P,-$!2*(&3;!$,$G,-*3-$;($G. verrucosa, lo 

que demuestra que el agar no aportó ningún nutriente para el crecimiento de las 

2,:*(-3,)$()*7;3,;,)#$
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#<Q=<%TJ%E)G(:3()$2,:*(-3,&,)$(1G"(,;,)$I$"(:*7-,)$;("$ X&;3:($;($:-(:313(&*!$,2)!"7*!$A%.BD$($X&;3:($
;($:-(:313(&*!$-(",*3'!$A%.YD$;($13:-!!-P,&3)1!)$;($-(9(-(&:3,$:-(:3;!)$(&$,P,-$!2*(&3;!$,$G,-*3-$;($
Gracilaria verrucosa. Promedio de tres repeticiones. 

 ICA I C R

*?8A::AI<@?HB:H%
Agar base

UG. verrucosaV%
G.verrucosa%*7D?<W&-

)I<A%$N:?D%
*7D?<W&-

)I<A%-8;<A=<E%
*7D?<W&-

G.verrucosa/ 

$N:?D
G.verrucosa/  

-8;<A=<E

Escherichia coli 5 .00±0.0 5.00±0.20 3.60±0.0 1.00 1.30

.+o+TcfnT5Mg

Citrobacter freundii 4.60±0.31 4.7±0.12 4.40±0.50 0.97 1.04

.+o+TcfnT5aa

Proteus mirabilis 5 .00±0.0 5 .00±0.0 5 .00±0.0 1.0 1.00

.+o+TcfnT5Lg

Pseudomonas 
aeruginosa
.+o+TcfnTJJ

5 .00±0.0 5 .00±0.0 4.70±0.23 1.00 1.08

Salmonella enterica 

serovar Enteritidis
3.8±0.20 2.60±0.20 2.80±0.20 1.46 1.35

.+o+TcfnT55M

Salmonella enterica 

)(-!',-$UIGV3
4.5±0.10 4.4±0.20 4.80±0.20 1.02 0.93

.+o+TcfnT5aJ

Salmonella enterica 

)(-!',-$c,-,*IGV3$B
4.40±0.60 5.00±0.0 2.80±0.12 0.88 1.57

.+o+TcfnT55`

Salmonella enterica 

)(-!',-$c,-,*IGV3$ 
4.8±0.20 4.60±0.0 4.30±0.58 1.04 1.11

.+o+TcfnT5ML

Salmonella enterica 

)(-!',-$UIGV317-371
3.6±0.0 3.6±0.0 4±0.23 1.0 0.90

.+o+TcfnT55L

Salmonella enterica 

)(-!',-$.V!"(-,()73)
4.00±0.0 2.40±0.35 3.50±0.12 1.7 1.14

.+o+TcfnT5Ma

Shigella disenteriae 4.7±0.12 4.30±0.46 4.30±0.12 1.09 1.09

.+o+TcfnT565

JK.<3//#&L3M%3". 4.80±0.2 4.80±0.20 4.90±0.12 1.00 0.97

.+o+TcfnT55J

Enterobacter 
agglomerans 

4.90±0.12 5.00±0.0 4.40±0.40 0.98 1.1

.+o+TcfnT5L4

Klebsiella pneumoniae 4.80±0.20 4.70±0.12 3.60±0.0 1.02 1.33

.+o+TcfnT5`J

Morganella morganii 3.90±0.12 3.90±0.12 4.30±0.46 1.00 0.90

.+o+TcfnT5J4

Providencia stuartii 4.70±0.12 4.50±0.42 4.9±0.12 1.04 0.96

.+o+TcfnT5JL

Bordetella 
bronchiseptica 

4.1±0.12 3.90±0.12 3.00±0.4 1.05 1.36
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#<Q=<%XJ%E',"7,:38&$;($ ",)$G-!G3(;,;()$ 9X)3:,)$;("$,P,-$6#J$N$AGO'D0$!2*(&3;!$,$G,-*3-$;($ $Gracilaria 
verrucosa ;()G7S)$;($*-,*,13(&*!$:!&$;39(-(&*()$:!&:(&*-,:3!&()$;($<,=>0$;7-,&*($6g$V#$c-!1(;3!$;($
12 repeticiones. Las letras representan los grupos de Bonferroni.

/A:C?7D<D7H%6PH?8<H ":@87@9A<8?O@%,<$Y%Z%UC[FV
3 \ 7 T]

\7(-F,$;($P("3Q:,:38&
(g cm-2). Media±DS

225.8±18a 156.3±18.820: 167.1±16.712 143.3±24c

U(1G(-,*7-,$;($P("3Q:,:38&$
Ah.D#$+(;3,wo/

32.9±1.2 32.5±2.2 32.4±1.44 33.5±0.8

U(1G(-,*7-,$;($97)38&$Ah.D#$
Media±DS

71.9±1.5a 63.8±2.7c 67.3±1.42 67.5±2.52

Rendimiento %

(g agar g alga seca-1) 

Media±DS

4.3±0.2c 4.5±0.08c 9.7±0.162 10.5±0.24a

":@9?@E<8?O@%D7%#<Q=<%TJ%

 ICA I C R

*?8A::AI<@?HB:H%
Agar base

UG. verrucosaV%
G.verrucosa%*7D?<W&-

)I<A%$N:?D%
*7D?<W&-

)I<A%-8;<A=<E%
*7D?<W&-

G.verrucosa/ 

$N:?D
G.verrucosa/  

-8;<A=<E

.+o+TcfnT5L`

Staphylococcus aureus 4.6±0.2 4.90±0.12 4.90±0.12 0.94 0.94

.+o+TcfnT5H5

Staphylococcus 
epidermidis 

4.70±0.12 4.40±0.4 3.80±0.20 1.07 1.20

.+o+TcfnT5H6

Streptococcus 
pyogenes 

4.90±0.12 4.70±0.12 4.80±0.20 1.02 1.00

.+o+TcfnT5M`

Streptococcus mutans 4.40±0.20 3.80±0.20 3.90±0.20 1.16 1.13

.+o+TcfnT544

Enterococcus faecalis 4.90±0.23 4.90±0.12 4.90±0.23 1.00 1.00

.+o+TcfnT5J`

#<Q=<%^J%.,-,:*(-X)*3:,)$9X)3:,)$;($"!)$,P,-()$:!1(-:3,"()$I$,P,-$;($Gracilaria verrucosa con tratamiento 

,":,"3&!$L$N$AGO'D$;($<,=>#$c-!1(;3!$;($)(3)$-(G(*3:3!&()#$U/c^$U-,&)G,-(&*(#$

Origen de 

)I<A5)I<A
":@87@9J #J #J% !E7A_< CY )HC789:

%UZ%UC[FV 6EH?O@%U`"V I7=?a8<8?O@%U`"V %D7%I7=%UI%8B5XV W%]JX
*7D?<W&- *7D?<W&- *7D?<W&-

BP,-T=?!3; 1.5 84.4±0.53 33.3±0.49 578.3±2.9 7

BP,-T/:V,-",7 1.5 86.3±1 34.3±2.2 754±20.7 7 TSP

G. verrucosa 1.5 71.9±1.5 32.9±1.2 225±18 7.2  
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*R9:D:%78:BR9A?8:
c,-,$",$(',"7,:38&$;("$1(;3!$G-7(2,$)($7*3"3F8$("$1S*!;!$(:!1S*-3:!$I,$R7($

G7(;($()*,2"(:(-$",$(Q:3(&:3,$;($7&$1(;3!$;($:7"*3'!$G,-,$-(:7G(-,-$7&,$:(G,$A+!))("0$

455LD#$/($7*3"3F8$:!1!$13:-!!-P,&3)1!$3&*(-9(-(&*($Streptococcus pneumoniae, en el 

:7,"$"!)$',"!-()$;($%.B$($%.Y$97(-!&$;($50$R7($()$"!$()G(-,;!$;($()*($13:-!!-P,&3)1!0$

I,$R7($("$,P,-$&7*-3*3'!$&!$"($,G!-*,$"!)$)7Q:3(&*()$&7*-3(&*()$G,-,$)7$;(),--!""!#$o($

44$ 13:-!!-P,&3)1!)$ -(9(-(&*()0$ 6H$ 1!)*-,-!&$ %.B$ ,"*,1(&*($ G-!;7:*3'!)$ (&$ ,P,-$

&7*-3*3'!$2,)($G. verrucosa0$,$(?:(G:38&$;($Salmonella enterica serovar Enteritidis, 

S. enterica )(-!',-$ UIGV317-371, S. enterica )(-!',-$ .V!"(-,()73)$ I Morganella 

morganii$ R7($ )!&$ 2,:*(-3,)$ 1C)$ (?3P(&*()$ (&$ )7)$ -(R7(-313(&*!)$ &7*-3:3!&,"()$

AU,2",$4D#$B7&R7($&!$V72!$;39(-(&:3,)$)3P&3Q:,*3',)$(&*-($ "!)$ -()7"*,;!)$,"*,1(&*($

G-!;7:*3'!)$;("$,P,-$!2*(&3;!$,$G,-*3-$;($G. verrucosa  9-(&*($,"$,P,-$=?!3;$AGv$5#5JD$

y G. verrucosa 9-(&*($,"$,P,-$/:V,-",7$AGv$5#5JD0$("$,P,-$&7*-3*3'!$G-(G,-,;!$:!&$,P,-$

de G. verrucosa  permitió el crecimiento de un mayor número de microorganismos que 

"!)$:!&*-!"()$:!1(-:3,"()#$U!;!)$"!)$',"!-()$;($%.Y$;($"!)$13:-!!-P,&3)1!)$-(9(-(&*()$

97(-!&$1,I!-()$!$3P7,"()$,$5#`0$"!$R7($)3P&3Q:,$R7($("$1(;3!$;($G-7(2,$G(-13*($7&,$

-(:7G(-,:38&$;($13:-!!P,&3)1!)$3P7,"$!$1,I!-$R7($"!)$,P,-()$:!1(-:3,"()$AU,2",$4D#$

W,$G-!G!-:38&$;($:(G,)$:!&$-()7"*,;!)$;($%.Y$v$6$G,-,$("$,P,-$&7*-3*3'!$2,)($;($G. 

verrucosa 97($1(&!-$($3P7,"$,"$H5$N$:!&$-()G(:*!$,"$,P,-$!?!3;$AGv$5#5JD$:!&$7&$%.$

`J$N$A5#J`Mg6T5#`aMHaD0$"!$R7($)3P&3Q:,$R7($("$1(;3!$;($G-7(2,$-(:7G(-,-X,$(&*-($("$

J`$,"$`a$N$;($",)$:(G,)$:7"*3',;,)$:!&$-()G(:*!$,"$1(;3!$&7*-3*3'!$:!&$,P,-$!?!3;#$W,$

G-!G!-:38&$;($:(G,)$:!&$-()7"*,;!)$;($%.Y$v$6$G,-,$("$,P,-$&7*-3*3'!$2,)($G. verrucosa 

)!&$1(&!-()$($3P7,"()$,"$H5$N$:!&$-()G(:*!$,"$:!&*-!"$4$AGv$5#5JD$:!&$7&$%.$`J$N$

A5#J6HaaT5#`Lg65D0$"!$R7($)3P&3Q:,$R7($("$1(;3!$G-7(2,$-(:7G(-,-X,$(&*-($("$J6$,"$`L$

N$;($",)$:(G,)$:7"*3',;,)$$:!&$-()G(:*!$,"$1(;3!$&7*-3*3'!$:!&$,P,-$/:V,-",7#

&+-"0-+K,

W,$:,"3;,;$;("$,P,-$:!&$-()G(:*!$,$",$97(-F,$;($P("$()$',-3,2"($;(G(&;3(&;!$

de la especie de Gracilaria0$;($",$()*,:38&$;($-(:!"(::38&$I$G!-$"!$*,&*!$&!$(?3)*($

7&$1S*!;!$()*C&;,-$;($G-!:(),13(&*!$G,-,$*!;,)$",)$()G(:3()0$G!-$()*!$()$&(:(),-3!$

27):,-$("$G-!:()!$1C)$,;(:7,;!$G,-,$!2*(&(-$7&$,P,-$:!&$:,-,:*(-X)*3:,)$8G*31,)#$$

Freile-Pelegrín y Murano (2005) estudiaron tres especies de Gracilaria para la 

G-!;7::38&$ ;($ ,P,-$ I$ (&:!&*-,-!&$ ;39(-(&:3,)$ (&$ ",)$ G-!G3(;,;()$ Q)3:!R7X13:,)$

:!&Q-1,&;!$",$V(*(-!P(&(3;,;$;($"!)$G!"X1(-!)$;($,P,-$(&$()*($PS&(-!#

@(-P,-,TY!;,-*($ et al. (2010) compararon las propiedades físicas y el 

rendimiento de G. vermiculophylla con y sin tratamiento alcalino 7 %, teniendo en 

:7(&*,$",)$()*,:3!&()#$E&$:7,&*!$,"$-(&;313(&*!$,Q-1,-!&$R7($(&$*!;,)$",)$()*,:3!&()$



Instituto de Investigaciones Marinas y Costeras - INVEMAR 85

)($ !2*7'!$1C)$ ,P,-$ :7,&;!$&!$ )($ V3F!$ *-,*,13(&*!$ ,":,"3&!#$B;3:3!&,"1(&*(0$ $ (&$

'(-,&!$)3&$*-,*,13(&*!$,":,"3&!$)($!2*7'!$",$1,I!-$97(-F,$;($P("0$:!&*-,-3!$,$!*!r!$($

3&'3(-&!$R7($97($&(:(),-3!$()*($*-,*,13(&*!$G,-,$1(]!-,-$",$97(-F,$;($P("#$

\-(3"(Tc("(P-X&$I$Y!2"(;!$A6``MD$()*7;3,-!&$",$ 3&d7(&:3,$;("$ *-,*,13(&*!$

,":,"3&!$(&$,P,-$!2*(&3;!$;($Gracilaria cornea, a concentraciones de 0.5, 1, 3 y 

J$N$;($<,=>#$=2)(-',-!&$ R7($ ",$ 97(-F,$ ;($ P("$ ',-3,2,$ (&*-($ 66H$ ,$ 6JJ$ P$ :1-2 

G,-,$",$:!&:(&*-,:38&$1C)$2,],$I$,71(&*,2,$$V,)*,$',"!-()$(&*-($6g`aT6MJH$P$:1-2 

G,-,$ J$N$;($<,=>i$ ()*($ :!1G!-*,13(&*!$ "!$ -(",:3!&,-!&$ :!&$ ",$ ;3)13&7:38&$ ;($

3!&()$ )7"9,*!$I$ ("$ ,71(&*!$;($ ",$ :!&:(&*-,:38&$;($L0gT,&V3;-!TP,",:*!),#$E&$ ()*($

*-,2,]!$)($,71(&*8$("$G!-:(&*,]($;($<,=>$,$M$I$65$N$G,-,$1(]!-,-$",$97(-F,$;($P("0$

G(-!$;3)13&7I8$,"$$,71(&*,-$",$:!&:(&*-,:38&$;($<,=>#$$E)*!$&!$:!3&:3;($:!&$"!)$

resultados de Sasikumar et al#$A6``MD0$R73(&()$!2*7'3(-!&$"!)$',"!-()$1C)$("(',;!)$

;($ 97(-F,$ ;($ P("$ :7,&;!$ ",)$ ,"P,)$Gracilaria blodgettii y G. verrucosa, fueron 

*-,*,;,)$:!&$<,=>$g<#$W!)$-()7"*,;!)$!2*(&3;!)$G,-,$G. verrucosa mostraron que 

",$97(-F,$;($P("$)($3&:-(1(&*8$!:V!$'(:()$AaLa$P$:1-2) con respecto al control (56 g 

cm-2D$I$("$-(&;313(&*!$)($-(;7]!$(&$7&$gJ$N$A;($4a$,$H#`$ND#$/3&$(12,-P!0$ -,):V$

et al#$A6`HLD$)(r,",&$R7($:!&:(&*-,:3!&()$;($<,=>$1,I!-()$,"$a$N$I$*(1G(-,*7-,)$

altas aparentemente provocan una depolimeración y serían capaces de degradar 

G!"3),:C-3;!)$ R7($ 3&:"7)!$ :!&*(&P,&$ L0g$ ,&V3;-!P,",:*!),#$ W!$ ,&*(-3!-$ G!;-X,$

(?G"3:,-$ "!)$ -()7"*,;!)$ !2*(&3;!)$ (&$ ()*($ *-,2,]!$ :!1!$ )($17()*-,$ (&$ ",$U,2",$ 40$

;!&;($",$97(-F,$;($P("$;3)13&7I($,"$,71(&*,-$",$:!&:(&*-,:38&$;($<,=>#

E&$ :7,&*!$ ,$ ",)$ G-!G3(;,;()$ 9X)3:,)$ ;(*(-13&,;,)$ )($ :!&Q-1,$ ",$

V(*(-!P(&(3;,;$;($ "!)$G!"X1(-!)$;($,P,-$(&$("$PS&(-!$Gracilaria. La temperatura 

G-!1(;3!$ ;($ P("3Q:,:38&$ ;($Gracilaria puede variar de acuerdo con la especie. 

Así, para G. cornea$ 97($LL#HTaL#5$ K.$ A\-(3"(Tc("(P-X&$I$Y!2"(;!0$ 6``MD0$ G,-,$G. 

cervicornis$97($LgTLM$h.0$G,-,$G. blodgetti$97($a4TaJ$K.0$$G,-,$G. crassissima fue 

J5$ K.$ A\-(3"(Tc("(P-X&$ I$+7-,&!0$ 455JD0$ G,-,$G. vermiculophylla  fue 36.5-39.6 

h.$AB-'3F7T>3P7(-,$et al., 2008) y para G. verrucosa ()*7'!$(&*-($L4#a$I$LL#J$K.0$

:71G"3(&;!$:!&$"!)$()*C&;,-()$;($",$9,-1,:!G(,$;($E)*,;!)$f&3;!)$AL4TL`$h.D#$

En cuanto a la temperatura de fusión de los agares de Gracilaria sp., la 

3&d7(&:3,$;("$*-,*,13(&*!$,":,"3&!$()$;39(-(&*($;($,:7(-;!$:!&$",$()G(:3(#$E&$("$:,)!$;($

G. vermiculophylla0$(&$,P,-$!2*(&3;!$;($,"P,$)3&$*-,*,13(&*!$,":,"3&!$",$*(1G(-,*7-,$;($

97)38&$()*7'!$(&*-($gg$I$MM$h.0$:!1G,-,;!$:!&$`a$h.$!2*(&3;,$;()G7S)$;("$*-,*,13(&*!$

,":,"3&!$A@(-P,-,TY!;,-*($et al#0$4565Di$)3&$(12,-P!0$(&$("$:,)!$;($G. cervicornis  se 

!2)(-',$R7($",$*(1G(-,*7-,$;($97)38&$;("$,P,-$;("$,"P,$)3&$*-,*,13(&*!$97($;($gM$h.$I$

)($,9(:*8$G!-$("$ *-,*,13(&*!$,":,"3&!$;3)13&7I(&;!$(&*-($JaTJM$h.$ A\-(3"(Tc("(P-X&$I$

Murano, 2005).  Para G. cornea$)($!2*7'!$7&,$*(1G(-,*7-,$(&*-($Mg#4$I$`g#M$h.0$:7,&;!$

)($,71(&*8$",$:!&:(&*-,:38&$;($<,=>$;($5#J$,$J$N$A\-(3"(Tc("(P-X&$I$Y!2"(;!0$6``MD#$
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E"$,P,-$(?*-,X;!$;($G. verrucosa presentó una temperatura de fusión menor que la de 

"!)$,P,-()$:!1(-:3,"()0$()*!$G7(;($;(2(-)($,$",$;39(-(&:3,$(&:!&*-,;,$(&$",)$97(-F,)$;($

P("3Q:,:38&0$I,$R7($(?3)*($7&,$-(",:38&$;3-(:*,$:!&$",$97(-F,$;($P("$A\-(3"(Tc("(P-X&$I$

Y!2"(;!0$6``MDi$,;(1C)$G!-R7($",$1,I!-X,$;($,P,-()$:!1(-:3,"()$(1G"(,&$7&,$1(F:",$

;($G!"3),:C-3;!)$(?*-,X;!)$;($,"P,)$-!],)$:!1!$Gelidium sp., Gracilaria sp.,  Pterocladia 

sp., Acanthopeltis sp.  y Ahnfeltia sp.  (Bridson, 1998) y no a partir de una sola alga como 

()$("$:,)!$;($()*($$*-,2,]!#$

Aunque el agar G. verrucosa$ &!$ *3(&($ ",$13)1,$ 97(-F,$;($P("$ R7($ ",$ ;($

"!)$ :!1(-:3,"()0$ S)*($1!)*-8$ ",$ (",)*3:3;,;$ )7Q:3(&*($ ,$ 7&,$ :!&:(&*-,:38&$ ;($ 6#J$

N$ AGO'D0$ G,-,$ -()3)*3-$ ("$ G()!$ ;("$ ,),$ 2,:*(-3!"8P3:,$ ;7-,&*($ ",$ )3(12-,#$B;(1C)0$

",$ G-!;7:*3'3;,;$ ;("$ 1(;3!$ :!&$ ,P,-$ 2,)($G. verrucosa$ G,-,$ *!;,)$ ",)$ 2,:*(-3,)$

()*7;3,;,)0$ ,--!]8$ 7&$ ',"!-$ ;($ %.B$1,I!-$ !$ 3P7,"$ ,$ L#g0$ 3&;3:,&;!$R7($ ("$1(;3!$

()$ ,G*!$ G,-,$ ("$ :-(:313(&*!$ ;($ 2,:*(-3,)0$ I$ ',"($ -(),"*,-$ R7($ ",$1,I!-X,$ ;($ ()*!)$

13:-!!-P,&3)1!)$)!&$;($31G!-*,&:3,$(&$),"7;$Ge2"3:,#$E)*!$&!$)($;3!$:!&$"!)$,P,-()$

:!1(-:3,"()0$;!&;($)($G-()(&*,-!&$:,)!)$:!&$',"!-()$;($%.B$2,]!)0$:!1!$S. enterica 

)(-!',-$ c,-,*IGV3$B$ A%.B$ 4#HMD$ I$ S. enterica )(-!',-$ E&*(-3*3;3)$ A%.B$ 4#HD$ G,-,$

/:V,-",7$I$S. enterica )(-!',-$E&*(-3*3;3)$A%.B$4#gD$I$Salmonella enterica serovar 

.V!"(-,()73)$A%.B$4#aD$G,-,$=?!3;#$$

E"$1S*!;!$(:!1S*-3:!$V,$)3;!$7),;!$G,-,$("$13)1!$G-!G8)3*!$(&$("$()*7;3!$

;($@3"","!2!)$et al#$A455MD0$;!&;($"!)$-()7"*,;!)$!2*(&3;!)$1(;3,&*($()*($1S*!;!0$

G(-13*3(-!&$(',"7,-$"!)$1(;3!)$(",2!-,;!)$:!&$,P,-$;($G. cylindrica y G. mammillaris 

y compararlos con los medios preparados con agares comerciales. Los valores de 

%.B$($ %.Y$G(-13*3(-!&$ :",)3Q:,-$ "!)$1(;3!)$ (&$G-!;7:*3'3;,;$2,],$1(;3,$!$ ,"*,0$

;!&;($)($!2)(-',-!&$-()7"*,;!)$2,],1(&*($G-!;7:*3'!)$(&$;!)$:!&*-!"()$:!1(-:3,"()$

G,-,$ ,"P7&,)$ 2,:*(-3,)$ :!1!$ Salmonella UIGV317-371& N& JK.<3//#& L3M%3". que 

G-()(&*,-!&$G-!;7:*3'3;,;$1(;3,$:!&$("$,P,-$2,)($G. mammillaris. 

c!-$"!$,&*(-3!-0$)($'($",$ 31G!-*,&:3,$;($(',"7,-$ "!)$,P,-()$G!-$("$1S*!;!$

(:!1S*-3:!0$I,$R7($",$G-!;7:*3'3;,;$;($,"P7&!)$13:-!!-P,&3)1!)$G7(;($)(-$,9(:*,;,$

G!-$",$:!1G!)3:38&$;("$,P,-0$;(23;!$,$",$G-()(&:3,$;($)7)*,&:3,)$R7($G7(;,&$3&V323-$

("$:-(:313(&*!#$B;3:3!&,"1(&*(0$)(Pe&$",$&!-1,$%/=$6M54J$"!)$1(;3!)$7),;!)$(&$

"!)$",2!-,*!-3!)$;(2(&$*(&(-$7&,$,G-!G3,;,$G-!;7:*3'3;,;0$)("(:*3'3;,;$I$&3'("()$;($

()*(-3"3F,:38&$I$",$9,-1,:!G(,$;($E)*,;!)$f&3;!)$*,123S&$(?3P($",$'(-3Q:,:38&$;($",$

G-!;7:*3'3;,;$;($1(;3!)0$;():-3*,$:!1!$kG-!1!:38&$;($:-(:313(&*!l#$$

)4()& "+*+ ,#$-

W!)$ ,7*!-()$ ,P-,;(:(&$ ,$ ",$ @3:(--(:*!-,$ B:,;S13:,$ ;($ ",$ c!&*3Q:3,$

f&3'(-)3;,;$n,'(-3,&,$G!-$)7$,G!I!$Q&,&:3(-!$G,-,$",$(",2!-,:38&$;($()*($ *-,2,]!$
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(Proyecto N° 000668), a la Fundación para la Promoción de la Investigación y la 

U(:&!"!PX,$;("$ ,&:!$;($",$Y(Ge2"3:,$I$,$B"2(-*!$B:!)*,$G!-$)7)$',"3!)!)$,G!-*()$

en la revisión de este artículo.

.+.'+$4()!3)%

B-13)(&0$Y#$I$+#$j,",*,)#$6`HM#$c-!;7:*3!&0$G-!G(-*3()$,&;$7)()$!9$,P,-#$6TLH#$E&^$+:>7PV0$o#$n#$AE;#D#$

c-!;7:*3!&$,&;$7*3"3F,*3!&$!9$G-!;7:*)$9-!1$:!11(-:3,"$)(,[((;)#$\B=$\3)V(-3()$U(:V&3:,"$c,G(-0$

Roma. 194 p.

B-'3F7T>3P7(-,0$ o#$ W0$ _#$ E#$ Y!;-XP7(FT+!&*()3&!)0$ n#$ %#$ +7-3""!Tx"',-(F0$ +#$ +7r!FT=:V!,$ I$ j#$

>(-&C&;(FT.,-1!&,#$ 455H#$ E99(:*$ !9$ ,"Z,"3T*-(,*1(&*$ *31($ ,&;$ (?*-,:*3!&$ *31($ !&$ ,P,-$ 9-!1$

Gracilaria vermiculophylla#$n#$BGG"#$cVI:!"#0$45^$J6JTJ6`#

 !-,)!$;($b,3?)!0$B#$W#$6``J#$f*3"3F,:38&$;($,"P,)$1,-3&,)#$6JTJJ#$E&^$\(--,-3!0$+#$I$E#$/,-$ AE;)#D#$

+,:-!,"P,)$ ;($ 3&*(-S)$ (:!&813:!#$ E;3*!-3,"$ ;($ ",$ f&3'(-)3;,;$ <,:3!&,"$ ;($ W,$ c",*,0$ Y(;$ ;($

E;3*!-3,"()$f&3'(-)3*,-3,)0$W,$c",*,0$B-P(&*3&,#$4`g$G#

 -,):V0$o#0$.#$.V7,V$I$W#$+("*!&#$6`HL#$UV($,P,-$ *IG($G!"I),::V,-3;($ 9-!1$ *V($ -(;$ ,"P,$Gracilaria 

secundata#$.,-2!VI;-,*($Y()(,-:V0$66J^$6`6T6`H#

 -3;)!&0$E#$_#$A.!1G3",;!-D#$6``H#$c(G*!&()0$VI;-!"I),*()0$,P,-)$,&;$:!&)*3*7(&*)#$UV($=?!3;$+,&7,"#$$

=:*,',$(;3:38&0$=?!3;$W*;0$ ,)3&P)*!Z(0$Y(3&!$f&3;!#$LM6$G#

 -3*!0$W#$4555#$%&d7(&:3,$;("$*-,*,13(&*!$,":,"3&!$)!2-($("$,P,-$;($Gracilariopsis tenuifrons$Aj-,:3",-3,"()^$

YV!;!GVI*,D#$ !"#$%&)*#$=:(,&#$@(&(F7(",0$L`$A6HL4D^$gMTM5#

.,";(-8&0$o#$I$B#$@3"","!2!)#$455L#$o(*(-13&,:38&$;($",$G-!;7:*3'3;,;$;($,P,-$2,:*(-3!"8P3:!$!2*(&3;!$

a partir de algas (Gracilaria mammillarisD$:!&$;39(-(&*()$()G(:3()$2,:*(-3,&,)#$U-,2,]!$;($P-,;!$

 ,:*(-3!"!PX,0$c!&*#$f&3'#$n,'(-3,&,0$ !P!*C#$HL$G#

\3(--!0$ n#$ I$j#$=*,"!-,#$ 455J#$o(*(-13&,:38&$ ;($ ",$ G-!;7:*3'3;,;$ ;($ ,P,-$ 2,)($Gracilaria cylindrica. 

U-,2,]!$;($P-,;!$ ,:*(-3!"!PX,0$c!&*#$f&3'#$n,'(-3,&,0$ !P!*C#$J6$G#

\-(3"(Tc("(P-X&0$_#$4554#$E9(:*!$;("$*-,*,13(&*!$;($!):7-3;,;$I$),"3&3;,;$(&$("$-(&;313(&*!$I$:,"3;,;$;("$

agar de Gracilaria cornea AYV!;!GVI:(,(D#$$.3(&:#$+,-#0$4H$ALD^$4H`T4`g#$

\-(3"(Tc("(P-X&0$ _#$ I$ E#$ +7-,&!#$ 455J#$ BP,-)$ 9-!1$ *V-(($ )G(:3()$ !9$Gracilaria$ AYV!;!GVI*,D$ 9-!1$

_7:,*C&$c(&3&)7",#$ 3!-()#$U(:V&!"#0$`g^$4`JTL54#

\-(3"(Tc("(P-X&0$_#$I$$o#$Y!2"(;!#$6``M#$%&d7(&:($!9$,"Z,"3$*-(,*1(&*$!&$,P,-$9-!1$Gracilaria cornea 

9-!1$_7:,*C&0$+S?3:!#$n#$BGG"#$cVI:!"#0$`^$JLLTJL`#$

j-,],"()0$B#$I$W#$c!'(;,#$6``M#$B27&;,&:3,0$()*,;!)$-(G-!;7:*3'!)$I$,"P7&!)$G,-C1(*-!)$R7X13:!)$;($",)$

macroalgas Gracilaria mammillaris y J,/.3".#&6/.!,"A.*$(&$.,-*,P(&,$;($%&;3,)0$.,-32($:!"!123,&!#$

U()3)$ 3!"#$+,-#0$f&3'#$n!-P($U,;(!$W!F,&!0$ !P!*C#$`H$G#

m!-&,:Z30$n#0$n#$j7-*"(-0$b#$_,&$I$+#$.!!G(-#$455L#$E',"7,*3!&$!9$)('(-,"$1!;3Q:,*3!&)$!9$,&$(:!1(*-3:$

*(:V&3R7($9!-$,))())1(&*$!9$1(;3,$G(-9!-1,&:(#$n#$\!!;$c-!*#0$gg$A`D^$6M4MT6ML4#

+:>7PV0$o#$455L#$B$P73;($*!$*V($)(,[((;$3&;7)*-I#$\!!;$,&;$BP-3:7"*7-($=-P,&3F,*3!&$!9$*V($f&3*(;$

<,*3!&)#$\B=$\3)V#$U(:V#$c,G(-0$aa60$Y!1,#$65J$G#

+,-3&V!T/!-3,&!0$E#$I$E#$ !7--(*#$455L#$E99(:*)$!9$)(,)!&$!&$*V($I3(";$,&;$R7,"3*I$!9$,P,-$9-!1$Gracilaria 

)G(:3()$Aj-,:3",-3,:(,(0$YV!;!GVI*,D#$ 3!-()#$U(:V&#0$`5^$L4`TLLL#
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+3:V,&3(0$/#$B#$Y!;-XP7(F0$E#$W,-,$I$B#$ -3FF3!&#$6``4#$.!1G,-,:38&$;($*-()$1(;3!)$(1G"(,;!)$G,-,$

:!&*-!"$;($:,"3;,;$;($1(;3!)$;($:7"*3'!$)8"3;!)#$B:*,$ 3!R#$."X&#$W,*3&!,1#0$4g$ALD^$L66TL6M#

+!))("0$ o#$ B#$ 455L#$+3:-!23!"!PX,$ ;($ "!)$ ,"31(&*!)#$ /(P7&;,$ (;3:38&0$ E;3*!-3,"$ B:-323,0$ b,-,P!F,0$

España. 703 p. 

+!))("0$o#$B#0$+#$U-(()0$B#$ !&,*)0$+#$W3P*(&2(-P$I$+#$q(-;"(-#$6`HL#$y7,"3*I$,))7-(&:($!9$)("(:*3'($

:7"*7-($1(;3,$9!-$2,:*(-3,0$1!7";)$,&;$I(,)*^$,&$,**(1G*$,*$)*,&;,-;3F,*3!&$,*$*V($3&*(-&,*3!&,"$"('("#$

J. Appl. Bacteriol., 54: 313-327.

c(;-!F,0$B#0$ #$y7('(;!$I$B#$+,*3F#$455M#$+,&7,"$;($",2!-,*!-3!$;($G-!:()!)$23!*(:&!"8P3:!)#$.!"(::38&$

;($BG7&*()0$E;3*!-3,"$c!&*3Q:3,$f&3'(-)3;,;$n,'(-3,&,0$ !P!*C#$`6$G#

Y!2(-*)0$o#0$q#$>!!G(-$I$+#$j-((&[!!;#$4555J%+3:-!23!"!PX,$G-C:*3:,$;($"!)$,"31(&*!)^$1S*!;!)$G,-,$

("$(?,1(&$;($13:-!!-P,&3)1!)$;($"!)$,"31(&*!)$;($3&*(-S)$G,-,$",$),"7;$Ge2"3:,#$E;3*!-3,"$B:-323,#$

b,-,P!F,0$E)G,r,#$4Mg$G#

/,)3Z71,-0$.#0$@#$Y,!$I$Y#$Y(&P,),1I#$6``M#$E99(:*$!9$,"Z,"3$*-(,*1(&*$!9$-(;$,"P,($Gracilaria blodgettii 

and Gracilaria verrucosa AYV!;!GVI*,D$!&$,P,-$R7,"3*I#$$%&;3,&$n#$+,-#$/:3#0 26 (2): 191-194. 

/:V&(**(-0$Y#$6`M6#$.",'()$G,-,$",)$,"P,)$-!],)$;("$.,-32($:!"!123,&!#$f&3'(-)3;,;$<,:3!&,"$;($.!"!123,0$

\,:7"*,;$;($.3(&:3,)0$o(G,-*,1(&*!$;($ 3!"!PX,#$/(-3($;($.",'()$G,-,$B"P,)$+,-3&,)$;($.!"!123,#$

 !P!*C$o#$E#$+31(!P-,Q,;!#

Uf/c.#$455g#$f/c$4`$<\$4a#$UV($f&3*(;$/*,*()$cV,-1,:!G(3,"$.!&'(&*3!&0$U!-!&*!#$LJL`$G#

@,&;('(&&(0$.#$B#$I$+#$E):!",#$4554#$+S*!;!)$;($,&C"3)3)$13:-!23!"8P3:!)$;($"!)$,"31(&*!)#$E;3:3!&()$

oX,F$;($/,&*!)0$+,;-3;#$6g4$G#

@(-P,-,TY!;,-*(0 +#$B0$j#$>(-&C&;(FT.,-1!&,0$_#$E#$Y!;-XP7(FT+!&*()3&!)0$o#$W#$B-'3F7T>3P7(-,0$

Y#$Y3!)1(&,TY!;-XP7(F$I$n#$%#$+7-3""!Tx"',-(F#$4565#$/(,)!&,"$',-3,*3!&$!9$,P,-$9-!1$Gracilaria 

vermiculophylla,$(99(:*$!9$,"Z,"3$*-(,*1(&*$*31(0$,&;$)*,23"3*I$!9$3*)$.!",P,-#$n#$BGG"#$cVI:!"#0$44$

(6): 753-759.

@3"","!2!)0$B#0$W#$.,";(-8&0$.#$\3P7(-!,0$n#$\3(--!0$j#$=*C"!-,0$Y#$x"',-(FTW(8&0$ #$y7('(;!T>3;,"P!0$

+#$+(-:,;!TY(I()0$$+#$>7(-*,)T@,"(-!$I$B#$U-()G,",:3!)TY,&P("#$455M#$E',"7,:38&$G!-$1S*!;!$

(:!1S*-3:!$;($,P,-$!2*(&3;!$;($,"P,)$-!],)$:!"!123,&,)#$f&3'#$/:3#0$64^$JMTgJ#$

_,GV(0$q#$6`Ha#$c-!G(-*3()$!9$Gracilaria$,P,-)#$>I;-!23!"!P3,0$66gO66M^$6M6T6Hg#
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