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ABSTRACT

This study was conducted to evaluate the effects of decreased salinity on the growth and
proximate compositions of red seaweeds. Two tropical red seaweeds, Gracilaria
tenuistipitata. and Kapaphycus alvarezii were cultivated in 50L-tanks with water level of
60 cm and aeration to distribute equally nutrients in the culture medium. Experiment was
designed with 6 treatments on 2 seaweed species and triplicates were run per treatment:
1/Cultivating seaweeds at salinity of 30%o during experiment; 2/Cultivating seaweed at
30%o and then decreasing to 20%o from second month; 3/Cultivating seaweed at 30%o,
decreasing to 20%o in second month and then to 10%o in the last month. Results showed
that water temperature, pH, NH;, NO, and NO; were not significant differences among
treatments (P>0.05). After 90 days of cultivation, biomass of G. tenuistipitata was
decreased in all treatments, especially at 20%o (81.1%) and 10%o (77.5%). Protein
content of G. tenuistipitata was decreased together with salinity, however lipid did not
changed and carbohydrates showed opposite strategy. Biomass of K. alvarezii decreased
when salinity decreased to 20%o but it increased at salinity of 10%o (2.5%) and 30%o
(14.3%). Protein content of K. alvarezii was not affected by salinity, however lipid and
carbohydrates increased when the salinity decreased gradually.
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TOM TAT

Thi nghiém duoc tién hanh nham danh gid anh huong cua viéc giam do man dén sinh
trudng va thanh phan sinh héa cia rong cdu (Gracillaria tenuistipitata) va rong sun
(Kapaphycus alvarezii). Hai lodi rong nay dwgc nudi trong cac bé thé tich 50 lit, muc
niede 60cm va cé bé tri suc khi dé rong tiép xiic déu véi chdt dinh dudng. Thi nghiém gom
co 6 nghiém thurc trén 2 dsi turong rong bién va mbi nghiém thirc bé tri 3 lan lap laila: 1)
Nuéi rong ¢ do man 30%o,; 2) Nudi rong o 30%o sau do giam do man va duy tri 20%o, 3)
Nuéi rong & 30%o sau dé giam dé méan va duy tri 10%o cho dén khi két thic thi nghiém.
Trong qua trinh thi nghiém cac Yéu t6 méi truong nhw nhiét @, pH, ham lwong NH,/NH3,
NO:; va NO;s trong cdac nhom nghiém thirc khong khac biét nhau (P>0,05). Sau 90 ngay
nudi, khéi lwong rong cdu giam ¢ tdt ca cac nghiém thire dic biét ¢ do man 20%o (81,1%)
va 10%o (77,5%). Khi @6 man giam lam cho ham luwong dam cua rong cdu giam, tuy nhién
chdt béo khéng thay doi va chat bot dwong c6 khuynh hwéng tang 1én. Két qua thi nghiém
ciing cho thdy khoi heong rong sun giam khi giam dé man dén 20%o trong khi ting lén &
10%o (2,5%) va 30%o (14,3%). Hamluwong dam cua rong sun khong bi anh huong cia viéc
gidm d¢ man, tuy nhién chdt béo va chat bét dwong cé khuynh hieéng tang khi rong sun
dwoc nuéi o do man giam thap

Tir khoa: rong cdu, rong sun, dp mgan, sinh truong, dinh dwong
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1 GIOI THIEU

Viét Nam c6 khoang 1000 loai rong bién trong d6 c6 229 loai thudc nganh Rong
do Rhodophyta (Huynh Quang Nang and Nguyen Huu Dinh, 1998). Trong nganh
nay, 2 giéng rong duoc biét dén phd bién 1a rong cau (Gracillaria) va rong sun
(Kapaphycus). Rong cau duoc st dung lam nguyén liéu cho chiét xuét agar va
rong sun dugc st dung chiét xuat carrageenan trong cong nghiép ché bién thuc
phém. Ngoai ra cac loai rong nay con dugc stt dung lam thuc phém, thudc tri bénh
hodc phan bén ndéng nghiép. Nhitng nghién ciru trén thé gii va ¢ Viét Nam cho
thdy rong cdu va rong sun c6 kha ning nudi két hop nham cai thién chat luong
nude trong hé théng nuéi thiy san tham canh (Neori et al., 2000; Ngd Qudc Buu et
al., 2000; Neori et al, 2004; Matos et al., 2006). Tuy nhién, khi 4p dung nudi két
hop, rong bién ciing can phai dap tmg mot sb chi tiéu nhu dé trong, dé& cham soc
quan 1y, c6 kha ning sinh trudng nhanh va cé site chiu dung tét ddi véi cac bién
dong moi truong. Trong chu ky nudi tdm hodc ca mdi truong man-lg, d0 man
trong ao nudi ciing c6 sy bién dong giira cac thoi diém ciia vu nudi. Do d6 lya
chon dugc loai rong bién c6 kha nang thich Gng voi diéu kién giam d§ man va van
sinh trudng binh thuwong trong cac ao nudi thiy san la muc dich cua thi
nghiém nay.

2 VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Bo tri thi nghiém

Dé tai duge thyc hién tai B6 mon Hai San, Khoa Thuy San, Truong Pai Hoc Can
Tho. Rong cau (Gracillaria tenuistipitata) va rong sun (Kap]]ap]]ycus alvarezii)
thu tir Cam Ranh, tinh Khanh Hoa dugc nudi trong bé tron thé tich 50 lit (duong
kinh 0,8m) véi khdi lugng 200 g/bé. Muc nude duge duy tri tir 50-60cm va dinh
ky bon phan uré hang tuan (20 mg/L) dé duy tri dinh dudng cho rong nudi. Cin
day va tao tap duoc dinh ky vé sinh 2 tuan/lan. Luong nude that thoat dugc bd
sung dé duy tri mirc nuGe ban dau. Dinh ky kiém tra 7 ngay/lan dé theo doi sy ting
truong khoi lugng cuia rong bién.

Nudce bién ¢6 do mian tir 80-150%o duoc xur 1y Chlorine, suc khi manh trong 24-48
gi0, sau khi kiém tra va trung hoa lwong Chlorine du s& dugc pha thém nuéc ngot
dé dat do man 30%o va bom qua loc (5 um) vao bé nuodi. Trong nghiém thuc doi
ching d6 man duoc duy tri & 30%o trong sudt qué trinh thi nghiém, cac nghiém
thirc khac dugc giam 5%o mdi 2 tuan cho dén khi dat d6 mdn yéu cau 1a 20%o va
10%o0 & thang cudi cting ctia chu ky nudi.

2.2 Cac chi tiéu theo doi

Cac yeu to thary 1y nhu nhiét d6 va pH dwoc do 2 lan/ngay bang may do HANA.
Céc yéu t6 dinh du'orng nhu NH,'/NH;, NO,, NO; duogc xac dinh 7 ngay/lan bang
phuong phap so mau bang bo test Sera (Germany).

Sau 90 ngay nudi, 20g rong/bé dugc xay nhuyén va sdy kho & nhiét do 65°C trong
48 gid, dé xac dinh lugng nudc cua rong theo cong thire:

WC (%) =[1- DW/WW]*100. Trong do:
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WC: Ty 1& nudc (%); DW: Khdi luong rong sdy kho & 60°C sau 48h (g) va WW:
Khoi lugng rong tuoi (g).

Mau rong séy khé dugc phan tich cac thanh phﬁn sinh hoa nhu dam, chét béo, tro,
x0 thd va chat bot duong theo phuong phap AOAC (2000).

Sb liéu duoc phén tich bang phan mém Excell, cac so sanh khac biét cua trung
binh s0 liéu sit dung ANOVA trong chuong trinh thong ké SPSS & mirc ¥ nghia
P<0,05.

3 KET QUA VA THAO LUAN

3.1 Ciac yéu t6 mdi truong

3.1.1 Nhiét gfé va pH i

Trong cac bé nudi rong cau, nhiét 6 budi sang & nghiém thic 30%0 tr 23,9—2?,5°C
trong lghi d6 & 2 nghi€ém thﬁc con V1ai tir 24,0-29,5°C. Nhiét do thap lac bét dﬁu va
tang dan tir ngay thtr 40 dén khi két thuc thi nghiém. Gia tri pH twong doi thap khi
bat dél{ thi qghiém va tang dan tir ngay 30 dat cao nhat 8,1 vao budi sang va 8,8
vao budi chiéu (Bang 1).

Bing 1: Bién dong pH va nhiét d trong cac bé nudi rong

Nghiém thirc
10%o 20%o 30%o

B¢ nudi rong cau
Nhiét do sang (°C) 26,5+ 1,3 26,5+ 1,3 26,5+ 1,4
Nhiét d6 chiéu (°C) 28,8+ 1,3 28,8+ 1,3 28,8+ 1,3
pH sang 7,8+0,3 7,8+0,3 7,8 0,3
pH chiéu 8,1+0,4 8,1 +0.,4 8,1+0,4

Bé nudi rong sun
Nhiét do sang (°C) 26,5+ 1,3 26,5+ 1,3 26,5+ 1,4
Nhiét d6 chiéu (°C) 28,8+ 1,3 28,8+ 1,3 28,8+ 1,3
pH sang 7,9+0,3 79+0,3 8,0+0,3
pH chiéu 8,1+02 82403 8,2+0,3

Nhiét do va pH trong cac bé nudi rong sun c6 dién bién tuong ty nhu bé nudi rong
cau tuy nhién gia tri pH vao budi sang va budi chiéu twrong ddi cao hon, dic biét &
céc bé 10%o. Dién tich tiép xuc vé6i dinh dudng va anh sang cua rong syn 16n hon
¢6 thé 1a nguyén nhan 1am cho qué trinh quang tong hop cta loai rong nay hiéu
qua hon va c6 tac dong nhét dinh dén pH méi trudng. Noi chung cac yéu t6 nhiét
dé va pH déu thuan loi cho su phat trién cua cac loai rong thi nghiém (Huynh
Quang Nang, 2005).

3.1.2 Cdc yéu t6 dinh dwéng

Trong cac bé rong ciu, ham lwgng NH,'/NH; bién dong va tuong ddi cao tur ngay
1 dén ngay 42. NH,"/NH; trong cac bé 10 %o déu thap hon cac nghiém thirc khac.
T ngay 49 tré di, ham 1uorng NH,/NH; & ca 3 nghiém thirc tuong duong nhau
(Hinh 1A). Ham luong NH," /NH; trong cac bé rong sun bién dong nhiéu hon so
Vi cac bé nudi rong ciu. Cac bé rong & nghiém thie 10 va 20 %o déu c6 ham
lwong NH,/NH; cao hon 30%.. O cac do man thap, sinh truéng cia rong cau va
rong sun kém di cho nén da dan dén viéc hap thu cic chat dinh dudng khong dat
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hiéu qua (Hinh 1B). Két qua cua thi nghiém nay gin twong duong véi két qua
nghién ciru cua Yang et al. (2005) thu dugc 1a ham luong NH,'/NH; giam 85,53%
va 69,45% trong bé nudi rong cau Gracilaria lemanneiformis sau 23 ngay va
40 ngay.
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Hinh 1: Bién dong ham luwgng NH,/NH; (mg/L) trong cac bé nuéi rong ciu (A) va rong sun (B)

Ham lugng NO, trong cac bé nudi rong ciu ting dot ngdt vao ngay thir 7 va giam
dan theo thoi gian. Tur khi bat dau thi nghiém dén ngay 35, ham luong NO,™ trong
cac bé 10%o deu thdp hon so v&i 20 hodc 30%0 (Hinh 2A). Tuy nhién tir ngay 49
tro di, NO,™ & tit ca cac nghiém thirc twong ‘duong nhau. Cac bé nudi rong sun
cling c6 ham lugng NO, cao va bién dong dén ngay 42, dic biét la cac bé 30%o.
Tir ngay 63 tr& di, NO,” & tat ca cac nghiém thire déu giam va twong duong nhau
(Hinh 2B). Ly do ham lugng NO, ™ giam theo thoi gian & tat ca cac nghiém thirc 1a
viéc giam bot phan vo co bon vao bé nudi dong thoi ciing c6 thé do rong sun va
rong cdu c6 kha niang hip thu chat dinh dudng trong bé nudi phuc vu cho sinh
truong. Nghién ctru ciia cia Huynh Quang Ning ef al. (2005) cho thdy rong sun c6
kha ning hap thu 80% cac chit dinh dudng trong méi trudng nudc sau 10 ngay &
mat d6 rong nudi tir 500-700g/m”.
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Hinh 2: Bién dong ham lwgng NO,™ (mg/L) trong cac bé nudi rong ciu (A) va rong sun (B)

Trong cac bé rong cau, ham lugng NO5™ cao & ngay thir 7 va giam dan theo thoi
gian. O nghiém thirc 20%o, ham luong NOs thap ¢ giai doan dau (ngdy 1-49)
nhung tir ngay 49-90 ham luong NO; trong cac bé 10%o thap hon 2 nghiém thirc
con lai (Hinh 3A). Ham lugng NO5™ trong cac bé rong sun bién dong nhiéu hon.
Huynh Quang Ning ef al. (2005) khao sat nén day 4o co tha rong sun (600g/m?)
cho thay ham lugng NO5™ con lai 10-20% sau 45-50 ngay nudi. Nghiém thirc 20%o
¢6 NOj” luon cao hon 2 nghiém thuc khac do rong sun trong nghiém thirc nay bi
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bénh thdi nhiin, sinh khdi giam va két qua 1a viéc hap thu chat dinh dudng ciing
giam theo (Hinh 3B).
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Hinh 3: Bién dong ham lwong NO; (mg/L) trong cac bé nudi rong ciu (A) va rong sun (B)

Trong cac yéu t6 khao sat, ham lugng NH,/NH;, NO, va NO;5™ & cac bé nudi rong
sun ludn bién dong hon cic bé nudi rong cau. Pidu d6 ching t6 rong sun c6 thé
thich nghi v&i méi trudng wu dudng va to ra hiéu qua hon trong viéc hap thu cac
chét nay phuc vu cho qua trinh sinh truéng. Bang 2 cho thiy két qua phan tich
trung binh cac yéu t6 dinh dudng trong cic nghiém thirc khong ¢ su khac biét
thong ké (P>0,05) ngoai trir NO;™ twong dbi cao trong cac bé nudi rong sun.

Bing 2: Trung binh cac yéu t6 dinh duéng trong cic nghiém thirc (mg/L)

NH4 +/NH3 NOz_ NOS-
Rong cau
10%o 0,22 +0,10° 0,88 + 0,88" 11,36 +9,30°
20%o 0,23+0,11° 1,20 + 1,20° 10,41 + 7,68
30%o 0,25 + 0,13 1,23 +1,34* 11,60 + 9,37
Rong sun
10%o 0,29+0,16° 1,31 +1,45° 14,38 + 14,51°
20%o 0,25+0,18° 1,09 + 1,30 17,85 +17,31°
30%o 0,25+0,18" 1,02 +1,31% 16,23 + 16,63

Cic ky tw gidng nhau trong ciing mét cét biéu thi khéng khdc biét thong ké (P>0,05)
3.2 Sinh truéng cia rong

Rong céu duge tha nudi voi khdi lwong ban dau 1a 200g/bé va khdi lwong giam
dan theo thoi gian (Hinh 4). Sau 60 ngay nuéi, khéi lugng rong cau & 30%o tuy
giam (65,6g) nhung van duy tri cao hon so vdi 20%o (41,6g) va 10%o (39,6g).
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Hinh 4: Bién déng khdi lrong (g) rong ciu theo thoi gian thi nghiém
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Ty 1& hao hut khéi luong rong cau theo thoi gian duge trinh bay trong Bang 3. Sau
90 ngay nudi, rong cdu ¢ do man 30%o co ty 18 giam khéi lugng it nhat (67, 3%), ké
dén & 10%o (77,5%) va & 20%o (81,1%). Trong qué trinh nudi, rong cau rat d& bi
nhiém tap boi cac loai tao lam dang soi. Nhom tao nay phét trién dan dén viéc
canh tranh dinh dudng ddng thoi chiing c6 kha nang tiét ra chit doc trc ché sy sinh
truong clia rong cau nudi. Mot 1y do khac nira 1a rong cau doi hoi gia thé (da, soi,
cat cing) dé cb dinh tan trong qué trinh sinh truong va phat trién. Trong khi thuc
hién thi nghiém gi4 thé da khong dugc cung cp ddy du cho rong cau do d6 co thé
han ché sinh truéng cua loai rong nay. Friedlander & Zelikovitch (1984) nghién
clru sinh trudng va ning suit phycocolloid cua cac loai rong d6 Gracilaria sp.,
Pterocladia capillacea, Hypnea musciformis, va Hypnea cornuta trong diéu kién
nudi ngoai ty nhién da thu duoc két qua 1a tc do sinh trudng cia rong twrong quan
véi nhiét d§ va cuong do anh sang. Cac tac gia cling nhan théy cac loai rong nudi
bam trén gia thé c6 ning sudt (g/m?) cao hon so vé&i nhitng loai dugce nudi theo
hinh thite tha ndi.

Bing3: Ty 1& hao hut khdi hrong rong ciu sau 90 ngay nubi (%)

Nghiém thirc dd mén

10%o 20%o 30%o
Trung binh 77,5 £11,6* 81,1 + 10,0° 67,3 + 6,4°
Khoang bién dong 65,0 - 87,9 70,3 - 90,1 62,3 - 74,5

Nhitng chir cdi giong nhau trong ciing mét hang cho thdy khéng c6 suw khdc biét thong ké (p>0,05).
Nguoc lai voi rong cau, khdi lugng rong sun ting trong thang dau thi nghiém & ca
3 d0 man khac nhau (Hinh 5). T ngay 30 dén 90, sau khi giam dan d¢ man, khoi
lwong rong sun chi giam & cac bé 20% (158,6g) trong khi d6 van duy tri & cac do
man 10%o (210,0g) va 30 %o (228,3g).
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Hinh 5: Bién dong khdi lrgng (g) rong sun theo thoi gian thi nghiém

Khac v6i rong cau, ty 18 ting khdi lvong dugce quan sat trong cic bé nudi rong sun
(Bang 4). Ngoai trir rong sun & nghiém thirc 20%o ¢6 biéu hién giam sinh truong va
giam khéi lugng theo thoi gian do bi bénh thdi nhiin. Rong sun nuéi & dé man 30%,
hoic giam dan dén 10%, déu sinh truong va tang khdi lugng sau 90 ngay nudi. So
sanh vdi rong céu trong cung thi nghiém cho thdy rong sun c6 kha ning chiu dung
t6t hon rong cau G. tenuistipitata khi dugc nudi trong diéu kién d6 man giam dan
theo thoi gian.
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Bing 4: Ty 1¢ ting khdi lrgng rong sun sau 90 ngay nudi (%)

Nghiém thirc d§ mén

10%o 20%o 30%o
Trung binh 2,5+25,0 20,7 + 42,3 143 +9,8
Khoang bién dong 20,4 - 29,1 67,4 -15,1 4,0-23,5

3.3 Thanh phin sinh héa

Phan tich thanh phan sinh hoa ciia rong cau cho thdy ham lugng chit dam giam tir
17,2% dén 15,6% khi giam d6 man mai truong nudi tir 30%o xudng 10%o (Bang 5)
va khéac biét ndy c6 y nghia théng ké (P<0,05). Ham lugng chat bot duong co
khuynh huéng ngugc lai: cao hon khi giam d6 min dén 10%o (46,9%) hodc 20%o
(41,0%) nhung thip hon khi duy tri d6 man & 30%o (38,8%). Cac thanh phan khac
cua rong cau nhu chit béo, tro va xo thd khong khac biét nhau khi nuéi & d¢ mén
30%o hodc giam xudng 10%o (P>0.05).

Nguoc lai véi rong cau, cic thanh phan chat béo, tro va xo thd trong rong sun
twong quan rd rang hon voi viéc giam d§ man moi truong nudi (Bang 5). Diéu
dang quan tdm 1a ham luong chat béo cua rong sun tang gap 3 lan (tir 0,5% lén
1,5%) khi giam d¢ man tir 30%o xubng 10%o (p<0,05). Him luong dam trong rong
sun khong khac biét nhau khi giit nguyén hoac giam d60 man moéi truong nudi
(P>0,05). Ham luong chét bot dudng cua rong sun ciing khong khac biét khi giam
d6 man (P>0,05) nhung c¢6 khuynh huéng tuwong quan nghich véi d6 min gidng
nhu rong cau nuoi trong cung thi nghiém.
Két qua & Bang 5 ciing cho thay rong cau c6 ham luong dam (15,6-17,2%) 16n gip
2 1an rong sun (6,5-7,6%). Marinho-Soriana et al. (2005) phan tich ham luong dam
cua rong cau Gracilaria cervicornis 1én dén 23,05 + 3,04%. Cac tac gid c¢6 nhan
dinh rang thanh phan sinh hoa cta rong bién ddi theo diéu kién méi trudng.

Biang 5: Thanh phén sinh héa ciia rong ciu va rong sun sau khi thu hoach

Thanh phin sinh héa tinh theo trong lrong khé (%)

Pam Chiit béo Bot duwong Tro Xo tho

Rong cau

10%eo 15,6 0,26 1,6 £0,10° 46,9 £2,23" 30,6 +2.44* 53 40,47

20%bo 17,2 40,25 1,6 £0,47°  41,0+2.80"  34,7+2.92*°  5540,17°

30%o 17,240,07° 1,840,72*°  38,840,19° 36,3 +1,03* 5,9 £0,62°
Rong sun

10%o 734040  1,540,12°  43,2+0,09° 43,1 40,03° 4,9 +0,31°

20%o 6,540,18" 1,0 +0,10°  38,2+2,96" 50,2 +2,66® 4,1 £0,02

30%o 7,6 40,11°  0,540,16° 37,0+0,57*° 51,1 +0,84° 3,8 +0,32°

Phan tich theo doi twong rong thi nghiém. Cdc chit cdi giong nhau trong ciing mét cét cho thdy khéng cé sw khdc biét
thong ké (P>0,05).

4 KET LUAN PE XUAT

Rong sun c6 thé thich ung va sinh truéng 6n dinh & d6 man 30%. hodc giam dan
xuong 10%o tur thang thr nhat dén thur 3 cta chu ky nubi.
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Ham lugng chit dam va chit bot dudng cia rong sun khong thay ddi nhiéu, tuy
nhién ham lugng chat béo giam khi rong dugc nudi trong dicu kién gidm do man
theo thoi gian.

Ham luong chat béo cta rong cdu khong thay doi. Tuy nhién, ham lwong chat dam
tang va chat bot duong gidm khi do mdn moi trudng nudi gidm theo thoi gian.
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