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TOM TAT

Nghién ctru nay nham lya chon phwong phap khtr trung thich hop dé tao vat liéu sach cho nudi cdy mé rong
sun Kappaphycus alvarezii. Thi nghiém dwoc tién hanh véi 3 loai chat gdm (1) dung dich natri hypochlorite 0,25%
trong thoi gian 5 giay, (2) hén hop khang sinh hdng Sigma & ndng d6 0,5%; 1% va 1,5% trong thdi gian 48 gi®, (3) dung
dich nano bac & cac ndng dd tir 100 dén 1.000ppm trong thei gian 5 phut. Két qua nghién ctru cho thdy phwong phap khir
tring méau cy t6t nhat la siv dung dung dich natri hypochlorite 0,25% trong thoi gian 5 gidy cho hiéu qué cao nhéat voi ty 1&
mau sach 86,67%, ty 1& md seo dat 94,44% va chét lwong mod seo tét. Viéc khi triing bang hén hop khang sinh va nano
bac déu cé xu hwéng chung khi ndng dé cang téng thi ty 1& mau sach cang cao nhwng ty 1é mau séng va ty 1é tao md
seo lai cang gidm. HAn hop khang sinh v&i ndng dd 1,5% cho ty 1& md seo dat thap nhét (41,11%) va dat cao nhét
(54,44%) & nbng d6 0,5%. V&i dung dich nano bac, ndng dd 1.000ppm cho ty Ié mé seo th&p nhat (45,56%), trong khi dd,
cong thirc 100ppm cé ty 1& md seo cao nhét, dat 71,11% nhwng ty 16 mau sach thap nhét, chi dat 12,22%.

T khoa: Kappaphycus alvarezii, khang sinh, md seo, nano bac, natri hypochlorite.

Selecting Suitable Disinfection Method
for Tissue Culture of Seaweed (Kappaphycus alvarezii)

ABSTRACT

This study evaluated the effective method of disinfecting the sample surfaces at varying concentrations of
bactericidal agents to produce axenic materials for Kappaphycus alvarezii micropropagation. The experiment was
conducted with 3 types of bactericidal agents including (1) sodium hypochlorite solution at concentration of 0.25% for
5 seconds, (2) pure Sigma antibiotics at concentrations of 0.5%, 1% and 1.5% for 48 hours, (3) nano silver solution at
concentrations from 100 to 1000 ppm for 5 minutes. The research results showed that using sodium hypochlorite
solution to prevent bacterial contamination in K. alvarezii was the best disinfection method. The samples treated by
sodium hypochlorite solution produced high rate of axenic explants (86.67%), highest rate of callus induction
(94.44%) and good callus quality. For treatment of pure antibiotics and nano silver solution, when the concentration
was higher, the axenic sample rate was higher but the survival rate and the callus induction rate were lower. The
antibiotics with a concentration of 1.5% gave lowest callus rate (41.11%) and highest (54.44%) at a concentration of
0.5%. The concentration of nano silver solution at 1000 ppm gave the lowest callus rate (45.56%), while the 100 ppm
formula had the highest callus rate (71.11%) but the lowest clean sample rate (only 12.22%).

Keywords: Kappaphycus alvarezii, antibiotics, callus, silver nano, natri hypochlorite.

y - R thty sinh, bdi vay ludn bi tic dong tidu cuc béi
1. DAT VAN DE cic yéu td mdi trudng nudec, dich hai va cac ky

Ciing gidng nhu thuc vat bac cao, tao vat sinh than rong (tdo bam, rong ky sinh, bo
lidu sach cho diu vao nudi cdy méd dugdec xem 12 nudc..). P& c6 thé tao vat liéu sach cho nghién
y&u t& quan trong, quyét dinh su thanh cong cia  ctiu, rong bién cin duge lya chon, lam sach va
toan bd qua trinh nudi cdy. Rong sun la thuc vat khii trung mot cach cdn than truée khi tién

1555



Lwa chon phuong phap khir tring thich hop trong nudi cdy mé rong sun Kappaphycus alvarezii

hanh quéa trinh nuéi ciy. Hon niia, rong bién
khéng c6 16p bao vé bé mét nhu & thuc vat bac
cao, dé bi tén thuong bdi héa chit nén viéc khi
tring cang tré nén khé khién (Polne-Fuller,
1988; Baweja & cs., 2009).

Céac nghién ctiu trén thé gidi da tién hanh
khti trung mau thuc vat néi chung va rong bién
noéi riéng bing nhiéu phucng phap khac nhau
nhu xt 1y v6i hén hop khang sinh, dung dich
nano bac, natri hypochlorite, dung dich thuy
ngan... (Yokoya & cs., 1999; Reddy & cs., 2003;
Hurtado & Biter, 2007; Kumar & cs., 2007;
Hayashi & cs., 2008; Sulistiani & cs., 2012;
Pham Thi Mat & cs., 2015). Trong d6, chat khi
trung dude st dung phd bién 14 hén hgp khang
sinh, khang ndm. Tuy nhién, hiéu qua ctia méi
loai chat khi trung dude cac tac gia danh gia
khac nhau va st dung & néng do khac nhau.
Reddy & cs. (2003), Sulistiani & cs. (2012) da st
dung hén hop khang sinh véi néng do 3% trong
thoi gian 48 gio dé khié trung rong sun
K. alvarezii cho ty 1é mau sach cao. Kumar & cs.
(2007) da tién hanh thi nghiém kht trung 4
chiing rong sun bang hén hgp khang sinh & cac
néng dd 2, 3, 4, 5% trong thoi gian 24, 48, 72, 96
g16 cho thay xii 1y khang sinh 3-5% trong 48-72
gid cho hiéu qua cao. Trong khi d6, nghién ctiu
ctua Vién Nghién cttu Hai san cho thay nong d6
va thoi gian xt 1y bang hén hop khang sinh
cang cao, cho ty 1&6 mau sach cang cao nhung ty
1é sdng va ty 1é tao md seo cang thap. Viéc xt 1y
v6i hdn hop khang sinh nong d6 4,5% trong thoi
gian 48 gié cho ty 16 md seo dat thap nhat
(6,67%) va dat cao nhat (46,67%) & nong do
1,5%, thoi gian 12 gis. K&t qua nghién cttu cho
thay cong thiic t6t nhat 14 dung dich natri
hypochlorite néng d6 0,25% véi thoi gian 5 gidy
cho hiéu qua uu viét hon c& khang sinh. Tuy cho
ty 1é mau sach tuy khéng cao bang khang sinh,
van con hién tugng nhiém khudn nhung dung
dich natri hypochlorite cho ty 1& tao mo seo dat
trén 80% vdi chat lugng moé seo cao (Pham Thi
Mat & cs., 2015). Trong giai doan gan day, dung
dich nano bac dugc st dung rong rai trong viéc
kht trung thuc vat va rong bién bdi dic tinh
khang khuén, khang ndm, khang vi rdt hiéu
qua (Mo & cs., 2020). Nano bac c¢é dién tich bé
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mét 16n hon kim loai bac hang triéu lan, nho dé
gitip gia tang tiép xuc véi tdc nhan tap nhiém va
c6 kha ning tc ché pha huy té& bao tic thi.
Nghién ctiu cua Mo & cs. (2020) da cho thay
hiéu qua khi trung cta nano bac ¢ nong do
500ppm trén d61 tuong rong Kappaphycus
striatus véi ty 16 mau sach dat 100%, ty 1&é mau
song cao (80%) va ty 1& mo seo dat 54,4%.

Vi vay, nhim xac dinh phuong phap khti
trung thich hgp nhat cho nudi cdy mé rong sun
Viét Nam, nghién ctiu nay dudgc tién hanh thuc
hién trén 3 loai chat khi tring phd bién bao
gom hdn hop khang sinh, dung dich nano bac va
natri hypochlorite & cac néng d6 khac nhau dé
danh gia so sanh.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

MAau rong sun K. alvarezii dudc thu thap
vao thang 2/2021 tu vinh Cam Ranh, Khanh
Hoa va chuyén vé phong Nghién ctiu Céng nghé
Sinh hoc Bién, Vién Nghién cttu Hai san. Rong
dudc nudi thich nghi trong méi trudng nudc
bién, d6 man 30 + 1%o, c6 bd sung dinh dudng
nito, phospho (NH,Cl va KH,PO,) ¢ diéu kién
phong thi nghiém dudéi anh sang dén huynh
quang 35 pmol photon.m?s?, chu ky sang toi
L:D = 12:12, nhiét d6 25 + 1°C, suc khi lién tuc.

2.2. Phuong phap nghién citu

2.2.1. Bé'tri thi nghiém

Viéc nghién ctu lya chon phuong phap tao
vat liéu sach dua trén co sé bo tri thi nghiém so
sanh hiéu qua ctia ba phuong phap kht trung
bing dung dich natri hypochloride, hén hdp
khang sinh (nguyén chat hiang Sigma) va nano
bac & cac nong d6 khac nhau. Céng thiic dsi
chting khong st dung chat khi trung. Khi
triung bang hén hgp khang sinh dudc thuc hién
duya trén phudng phap ctia Reddy & cs. (2003):
Mau rong dudc cit thanh cic doan 5cm, ria véi
chat tdy rta (L6 hoi - Han Quéc) 6 nong d6 0,5%
trong 10 phit va ngdm trong dung dich provine
iodine (HD Pharma) 2% (0,5% w/v) 3 phuat. Sau
d6, mau rong dugce xti 1y v6i hdn hgp khang sinh,
st dung 3 néng d6 0,5%; 1,0% va 1,5% trong
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thoi gian 24 gid. Hon hgp khang sinh gom
Penicillin 1,0g; Streptomycin sulphate 2,0g;
Kanamycin 1,0g; Nystatin 25mg va Neomycin
200mg pha trong 100ml nudc cat.

D6i v6i cong thic khi trung bang natri
hypochlorite, cic buée dude tién hanh dua trén
két qua nghién ctiu lua chon t6t nhat cia Pham
Thi Mat (2017). MAu rong ciing duge xu 1y véi
chat tdy rta va dung dich provine iodine nhu
trén sau d6 khtt tring bang natri hypochloride
néng d6 0,25% trong thoi gian 5 gidy.

D6i véi cong thiic khii triing bang nano bac
(Sigma), thi nghiém dudc bd tri dya trén nghién
ctiu cia Mo & cs. (2020). Cu thé: mau rong dugc
cit thanh cac doan 5ecm va réa trong chat tdy
ria 1% véi thoi gian 10 phit. Sau d6, mau rong
duge xt ly v6i dung dich nano bac trong thdi
gian 5 phit véi cac noéng do ti 100ppm dén
1.000ppm, budc nhay 1a 100ppm.

Sau giai doan kht trung vat liéu, mau rong
dudc cdy trén méi trudng thach (1,5%) cé bé sung
PES (2%), nudi trong diéu kién nhiét do 25 + 1°C,
anh sang huynh quang 5pmol photon m2s™, chu
ky sang t61 L:D = 12:12. Thi nghiém dugc bd tri
mot cach ngau nhién, mdi cong thiic 30 mau véi
3 14an 1ap lai. Theo ddi mau 5 ngay mot 1an trong
thoi gian 60 ngay v6i cac chi tiéu gom ty 1é song,
ty 1& mau sach, ty 1& hinh thanh va chat lugng
mé seo. Mau sach 14 mau khong bi tap nhiém vi
sinh vat va thuc vat biéu sinh. Chat lugng mé
seo duge phan thanh 3 loai dua trén nghién ctu
cia Sulistiani & cs. (2012) va chinh stia theo
Pham Thi Mat (2017). M6 seo loai 1 1& loai t6t
nh4t, mé seo hinh thanh day, kin bé mat cét
hoac toan bo mau cdy. Mo seo loai 2 c6 chat
lugng trung binh, hinh thanh hon mét ntia bé
mét cit. M6 seo loai 3 ¢6 chét lugng thap nhat,
hinh thanh duéi mét ntia bé mét cit.

2.2.2. Xur Iy sé6 liéu

Thi nghiém gém 15 cong thiic, mdi cong thiic
c6 30 mau, 3 lan lap lai. S8 liéu dudc xu 1y trén
Microsoft Excel 2010 va phan mém IBM SPSS
Statistics 20 véi phén tich ANOVA, LSD, Tukey.

Ty 1&é mau sdng dugc tinh bang ty s6 gitia
tong mau séng trén téng mau cdy. Ty 1&é miu
sach dudc tinh bing ty s6 gitta tong mau séng vo
trung trén tong mau cdy. Ty 1é tao mé seo dudc

tinh béng ty s6 gifia mau hinh thanh mé seo
trén tong mau cay.

3. KET QUA NGHIEN cUU

3.1. Két qua nghién cttu aAnh hudng cua
diéu kién kht trung dén ty 1é song, ty 1é
mau sach va ty 1é tao mo seo

- Két qua nghién ciiu x4c dinh phuong phap
khii trung giéng rong gbc nguyén liéu lam mob
seo dudc trinh bay trong bang 1.

Két qua nghién ciu cho th4y, phuong phap
khti trung c6 anh hudng rd rét dén ty 1&é miu
sdng, ty 16 mau sach va ty 1é tao md seo.

Ty 1&é séng: Khi trung biang dung dich
natri hypochlorite ciing nhu bang khang sinh
nguyén chat cho ty 16 mau séng cao, trong dé
kht trung bang dung dich natri hypochlorite &
noéng dd 0,25% cho ty 1é séng cao nhat dat 100%.
O cac ndng do khang sinh khac nhau tit 0,5 dén
1,5% déu cho ty 1é séng dat trén 96% va khong
c6 su khac biét c6 ¥ nghia thong ké. Mit khéc,
kht trung bing nano bac cho ty 1é mau séng
khac biét rd rét theo day nong do. Ty 1é mau
song ty 1& nghich v6i néng d6 nano bac. Nong do
nano bac xu ly cang cao, ty 1& miu séng cang
giam. Ty 1&é mau sdéng dat cao nhat 1a 98,89%
khi xti I é néng d6 nano bac 100ppm. Ngudc lai,
d cdng thiic st dung nano bac 1.000ppm, ty 1é&
séng thdp nhét, giam dang ké va chi con dat
58,89%. Nhin chung, & cac nghiém thtic khac
nhau, ty 1& s6ng cia mau cay rong sun la tuong
dé6i cao va khong khéc biét c6 y nghia théng ké
gifia cac phuong thtic kht trung mau. Tuy
nhién, diém khac biét dén tu cong thic thi
nghiém v6i ham lugng nano bac > 400ppm tré
lén lam suy giam sic sdng clia mau cady va giam
ty 1é song cia mau.

Trong 60 ngay nudi cdy, ty 1& séng ctia mau
rong § cic cong thiic thi nghiém cé su bién dong
rd rét theo thoi gian. Ty 1& mAiu séng c6 xu
huéng giam manh trong thoi gian 35 ngay dau
theo doi, sau d6 khong d6i hodc giam khong
dang ké. Khi trung bing nano bac véi nong d6
cang cao, ty 16 mAu séng giam cang nhanh. Tri
cong thiic déi chiing va céng thic st dung natri
hypochlorite, toan b mau déu séng trong suét
qua trinh nubi cay.
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Bang 1. K&t qua nghién citu anh huéng cua loai

va néng do chit khit trung vat liéu rong sun
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(S6'liéu trinh bay 1a gia tri trung binh + d6 léch chuén SD)

Chét khtr trung Nong do Ty lé sbng Ty lé mau sach Ty lé tao m6 seo
Déi ching - 100,00° £ 0 0 66,67+ 1,92
Natri hypochlorite 0,25 100,00° + 0 86,67° + 3,33 94,44% £ 1,92
Khang sinh (%) 0,5 98,89 + 1,92 43,33"+ 3,33 54,44% + 3,85

1,0 97,78° + 1,92 54,44° + 1,92 46,67° + 3,33
1,5 96,67 + 3,33 70,00° + 3,33 41,11°£ 3,85
Nano bac (ppm) 100 98,89° + 1,92 12,22'+ 1,92 71,11° £ 1,92
200 97,78% £ 1,92 20,00" + 1,92 67,78" + 1,92
300 95,56° + 1,92 36,67° £ 3,85 64,44°+ 1,92
400 91,11° + 1,92 50,00° + 1,92 62,22°+ 1,92
500 87,78 + 1,92 73,33+ 3,33 58,89 + 3,33
600 83,33° + 3,33° 76,67° + 1,92 55,56% + 1,92
700 77,78% +1,92% 75,56° + 1,92 52,22% + 3,85
800 73,33 + 3,33¢ 70,00° + 1,92 50,00 + 3,33
900 65,56° + 1,92° 63,33 + 1,92 47,78° + 1,92
1.000 58,89° + 1,92° 56,67° + 3,33 45,56° + 1,92

Ty 16 mau sach: Ty 1& miu sach ty 1&
thuan véi néng @6 chat khi trung, cd vé khang
sinh 1an cong thtc nano bac. Néng do6 nano bac
cang tang thi mau cang it bi nhidm. O cong thic
xti 1§ bing nano bac v6i nong d6 100ppm, ty 1é
mau sach dat thap nhat 14 12,22%. Khi xt 1y véi
néng dd nano bac tit 500 ppm dén 700ppm, ty 1é
mau sach cao, dat trén 70% va khéng c6 su khac
biét c6 ¥ nghia théng k& (P >0,05). Ty 1&¢ mau
sach tang khi xt 1y bing nano bac véi néng do
ting to 100ppm dén 400ppm, ngudc lai &
ngudng nong do ti 700ppm trd l1én, ty 1& mau
sach giam. Diéu nay c6 thé giai thich 14 do néng
do nano bac cang cao cho hiéu qua diét khuédn
cang cao nhung doéng thdi tac dong dén mau cay
cang lén dan dén ty 1é séng giam di kéo theo ty
1é miu sach ciing bi gidm theo. Tuong tu nhu
cong thiic khti trung bang nano bac, ty 1& nhiém
ciing giam khi néng d6 hdén hgp khang sinh
tang. Ty 1& mau sach tiang tu 43,33% lén 70%
khi néng d6 hén hgp khang sinh st dung ting
tit 0,5% lén 1,5%. Coéng thiic xi Iy bang dung
dich natri hypochlorite cho ty 16 mau sach cao
nhat, dat 86,67%, cao hon so véi ca ba cong thitc

1558

st dung hén hop khang sinh va cac cong thic st
dung nano bac.

Trong 60 ngay nudi cdy, ty 1& mau sach & cac
cong thtic thi nghiém ciing c6 su bién déng rd rét
theo thoi gian. Tuong tu vé ty 1& song, ty 1& mau
sach c6 xu huéng giam manh trong thdi gian 30
ngay dau theo doi, sau d6 giam khéng dang ké.
Tuy nhién, kht tring bang nano bac v6i nong do
cang cao, ty 16 miu sach giam cang it, ngugc lai,
néng d6 nano bac cang thap, ty 16 mau sach giam
cang nhanh. Xu huéng nay tuong ty khi khu
triung bang hén hgp khang sinh.

Ty 1é tao mé seo: St dung cac chat khu
trung khac nhau cho hiéu qua rd rét trong viéc
cam ting tao md seo. Ty 1& mo seo cao nhat dat
94,44% khi xtt Iy mau bang dung dich natri
hypochlorite 0,25% (16 d6i chting). Trong khi
dé, st dung hén hgp khang sinh va nano bac &
cac nong do6 khac nhau cho ty 16 mo seo dao
dong tit 40% dén 70%. O ca hai loai chat khit
tring nay, ty 1& cam ting md seo déu c6 xu
huéng giam khi néng d6 tang. Ty 1&é md seo
cting c¢6 su khac biét ro6 rét gitia cac cong thic
v6i chat khit tring, néng d6 khac nhau. Viéc xt
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1y v6i hén hop khang sinh néng d6 1,5% cho ty
1&¢ mo6 seo dat thdp nhat (41,11%) va dat cao
nhat (54,44%) 6 nong dd 0,5%. V6i dung dich
nano bac, néng d¢ 1.000ppm cho ty 1& mo seo
thdp nhat (45,56%). Trong khi d6, cong thic
100ppm c6 ty 1& md seo cao nhat, dat 71,11%.
Trong 60 ngay nudi cay, ty 1é tao mo seo &
cac cong thic thi nghiém cling c6 su bién déng
rd rét theo thdi gian. Ty 1& tao md seo c6 xu

100 - =—x

huéng ting nhanh trong thdi gian 30 ngay dau
theo doi, sau d6 ting khong dang ké. O cong
thiic  khu
hypochlorite, mau rong c6 kha ning tao mé seo
nhanh, 6 ngay thi 10 ty 1é m6 seo da dat 86,67%
va dat cao nhit 6 ngay thu 20 (94,44%). Khi
trung bing nano bac cho ty 1&é mé seo cao nhat
vao khoang thdi gian 40-45 ngay nudi cdy, dat
tu 45,56 dén 71,11%.
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Ghi chi: (A): Coéng thiic doi chiing va cong thiic khi trung bang natri hypochlorite, khdng sinh; (B): Céng thiic

khit triing bang nano bac.

Hinh 1. Ty 1&¢ s6ng ctia mau rong trong thdoi gian 60 ngay nudi cay
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Ghi chi: (A): Coéng thiic doi chiing va cong thiic khi trung bang natri hypochlorite, khdng sinh; (B): Céng thiic

khit triing bang nano bac.

Hinh 2. Ty 1& mau sach trong thdi gian 60 ngay nuéi cay

3.2. Két qua nghién cttu anh hudéng cua
diéu kién khit trung dén chat lugng mé seo

Chat lugng md seo c6 su khac biét ro rét
gifia cic cong thic thi nghiém (Bang 2). Trong
d6, khti tring bing dung dich natri hypochlorite
va nano bac (400-600ppm) cho chat lugng mo
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seo tot, ty 1& mo seo loai 1 dat trén 50%. Khu
tring bing khang sinh cho chét lugng mé seo
thap hon, cht yéu 12 md seo loai 2, ty 1& mo seo
loai 1 chi dat 28-32%. Cong thtic khi trung
bing nano bac 6 ndéng d6 cang cao (trén
700ppm) thi chat lugng mé seo cang giam, ty 1é
mo seo loai 3 chi€m cao nhat (65,93%).
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Ghi chii: (A):Céng thiic déi chitng va cong thic khi tring bang natri hypochlorite, khang sinh; (B): Céng thiic
khit tring bang nano bac.

Hinh 3. Ty 1é tao mé seo ciia mAu rong trong thdi gian 60 ngay nudi cdy

(A) 8)

Ghi chu: (A): M6 seo soi ¢ hai ddu mét cdt, (B): M6 seo sgi 6 toan bé bé miit.

Hinh 4. M6 seo loai 1 trong nudi cAy mé rong sun (sau 60 ngay nudi cay)
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Bang 2. K&t qua chat lugng mé seo & cac cong thiic khit trung
(S6'liéu trinh bay 1a gia tri trung binh + d6 léch chuén SD (n = 3))

Chét lwvgng méd seo

Chét khir trung Néng do
Loai 1 Loai 2 Loai 3
Déi chirng 0 9,33+ 1,26 23,14° £ 2,48 67,53° £ 6,33
Natri hypochlorite 0,25% 56,53% + 4,53 32,92°+1,35 10,55 + 3,33
Khang sinh 0,5% 28,24° + 2,47 42,75° + 3,78 29,02° + 9,51
1% 33,27°+ 1,54 40,46°+ 1,3 26,26 + 8,33
1,5% 27,04° £ 7,14 37,30°° + 9,49 35,66°+ 7,57
Nano bac 100 ppm 45,319+ 2,51 23,52°+52 31,17 £ 6,55
200 ppm 42,62° + 548 27,86° + 2,58 29,52° + 0,82
300 ppm 48,25% + 5,43 30,96% + 4,37 20,79° + 5,66
400 ppm 57,12° + 4,66 32,16 + 5,36 10,727 + 1,53
500 ppm 56,64° + 5,05 26,36% + 6,07 16,99° + 1,13
600 ppm 52,08 + 4,66 22,06% + 9,18 25,86™ + 8,51
700 ppm 44,58° + 5,05 25,69 + 7,32 29,72° + 6,79
800 ppm 24,37° + 2,68 33,57+ 7,73 42,06 + 8,36
900 ppm 16,35° + 4,42 18,73 + 8,54 64,92° + 12,96
1000 ppm 14,47° + 6,87 19,60° + 4,67 65,93° + 7,69

Nhu vay, t su so sanh, phan tich trén cho
thay, cong thtc khi trung tot nhat 1a dung dich
natri hypochlorite 0,25% trong thdi gian 5 gidy véi
ty 1é séng dat 100%, ty 1é mau sach 86,67%, ty 1é
md seo dat 94,44% va md seo loai tot 56,53%.

4. THAO LUAN

Két qua nghién ctu cho thidy nong dd nano
bac cang téng thi ty 16 mau sach cang cao, tuy
nhién ty 1& mau sdng va ty 1& cam ting tao mo
seo cang giam. Vé6i dung dich nano bac, néng do
1.000ppm cho ty 1& mé seo thap nhat (45,56%),
trong khi d6, cong thtic 100ppm c6 ty 1& m6 seo cao
nhat, dat 71,11% nhung ty 1& mau sach thap
nhit, chi dat 12,22%. Coéng thiic sii dung nano
bac t6t nhat 14 néng d6 500ppm cho ty 1& mau
song 1a 87,78%, ty 1é mau sach dat 73,33% va ty
18 tao mo seo 1a 58,89%. Khii trung v6i nano bac
d néng dd 400-600ppm cho ké&t qua tao mo seo
loai 1 nhiéu hon so véi &6 cac noéng do
100-300ppm va 700-1.000ppm. Diéu nay cb thé
dugc gidi thich 13 ndéng do nano bac thap
(100-300ppm) cho ty 1& mau sach thap, rong bi
nhiém vi khuén nhiéu nén anh hudng téi stc
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song va kha ning tao md seo. Ngude lai, khu
trung v6i néng do6 nano bac cao (700-1.000ppm)
cho ty 1&é mau sach cao nhung rong bi tac déng
manh hon din dén stic séng kém hon kéo theo
ty 1& sdng va chat lugng mo seo cling kém hon.
Két qua nghién ctiu ciing tuong tu két qua
bao céo cia Mo & cs. (2020) trén d6i tugng rong
bép st Kappaphycus striatus khi trung bang
nano bac. Xt Iy bing nano bac & khoang nong d6
500-1.000ppm gitp loai bé 100% nhiém vi khuén,
trong khi phuong phap xt 1y ¢ khoang néng do
100-400ppm khéng hiéu qua véi ty 1& nhiém
chi€ém 50,0-93,3%. Tuy nhién, é khoang noéng do
thap, ty 1é mau song cao dat 80,0-98,9% va duy tri
mau sic tu nhién. Nguge lai, 6 nong d6 cao
(1.000ppm), mAiu rong cé ty 1& séng thap (70%) va
d& bi chét trang. Viéc xt 1y & néng d6 500ppm cho
két qua t6i uu véi ty 16 mau sdng dat 80%, ty 1é
mau sach 100% va ty 1& hinh thanh mo6 seo dat cao
nhat 54,4%. Nano bac duge chting minh 12 ¢6 ty 1&
loai bo vi sinh vat cao vi c6 kha niang xam nhap
nhanh chéng vao té& bao, tiéu diét vi sinh vat giy
bénh rong bién bing cach can thiép vao qua trinh
sao chép DNA cta vi khuén (Lansdown, 2006;
Navarro & cs., 2008; Nasser & Sepideh, 2013).
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Tuong tu nhu phuong phap kht tring béng dung
dich Natri hypochlorite, phuong phap khi trung
béng nano bac cling cho hiéu qua vé mat thoi
gian, trong khi khti tring bang khang sinh can it
nhat 1-3 ngay (Reddy & cs., 2003) va tham chi c6
thé kéo dai téi 7 ngay (Baweja & cs., 2009).

Két qua thi nghiém chi ra réng hén hdp
khang sinh néng d6 thap (0,5-1,5%) khéong cb
hiéu qua cao trong tao vat liéu sach, hiéu qua
chi dat 43,33% dén 70% mau sach. Rat nhiéu
nghién ctiu st dung hén hgp khang sinh dé khi
tring rong da dudc bao céo trén thé gidi véi két
qua tuong tu. Ty 1é nay trong nghién ctu cia
Sulistiani & cs. (2012) dat 64,5% mau sach.
Trong nghién ciiu ctia Pham Thi Mat & cs.
(2015), cling st dung hén hgp khang sinh nay
v6i néng do cang cao trong thoi gian cang dai, ty
lé mAu sach cang cao nhung ty 1& mé seo cang
thap. Rong dude xii 1y khang sinh 4,5% trong 48

gid cho hiéu qua tao mau sach cao nhat (trén
95,83%), trai lai ty 1&6 mo seo tao thanh thap, chi
dat 20,83%. V6i néng do khang sinh thap (1,5%)
4 ca 3 miic thoi gian (12, 24, 48 gid) déu cho ty 1é
mau sach thap, thap nhat chi dat 29,17%. Tuy
nhién, Vit Thi Mo & Reddy (2016) da tién hanh
khi trung rong sun K. alvarezii bang 0,5-1%
hén hop khang sinh trong thdi gian 24 gis lai
thu dudc 95-98% mau v6 khudn. Reddy & cs.
(2003) lai sti dung néng do cao hon (2%) trong
thoi gian 3 ngay, két qua thu dude 90 -95% mau
sach va trén 80% mau cam tng hinh thanh mo
seo. Theo nghién ctiu cia Kumar & cs. (2007)
tién hanh thi nghiém khi trung trén 4 ching
rong bang hén hop khang sinh cho thay viéc xt
ly khang sinh 3-5% trong 48-72 gid cho ty 1é
mau sach cao, dat 60% doi véi Gracilaria
corticata, Sargassum tenerrimum, Turbinaria
conoides va 10% dé6i v6i Hypnea musciformis.

()

(4)

(6)

Chii thich: (1): Natri hypochlorite 0,256% - 5 gidy; (2): Khang sinh 1% - 24 gio; (3): Nano bac 200ppm;  (4):
Khang sinh 0,6% - 24 gio; (5): Nano bac 100ppm: (6): Nano bac 400ppm.

Hinh 5. Mau cidy é mot s6 cong thitc khit trung khac nhau
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St dung néng d6 khang sinh cao (5%) trong thoi
gian dai (72-96 gio) din dén mau bi héng bé
mait va chét dan trong qua trinh nudi.

Tuy chua c6 nhiéu nghién ctu xt Iy mau
rong v6i natri hypochlorite nhung cac bao cao
cling cho thay hiéu qua khi trung cua né. Theo
Liu & Gordon (1987) va Bradley & cs. (1988) lai
nhén manh rang chit khit tring nay khéng phu
hop véi rong do c6 thé sé gay chét miu. Tuy
nhién, ciing nhu két qua nghién ctéu thuc tién ti
dé tai, mot sd nghién cttu da cho thay vai tro
cua natri hypochlorite trong khii trung vat liéu
rong bién. Theo nghién ctu cia Liu & Bernard
(1992), xti 1y véi natri hypochlorite 1% hoéc 2%
trong 15 phut trén Laminaria digitata va 10
phit trén rong d6 da lam giam lugng 16n vi
khudn. Nghién ctu cia Yokoya & Handro
(2002) va Yokoya & cs. (2004) ciing cho thay
hiéu qua kht trung hiéu qué Solieria filiformis,
Gracilaria tenuistipitata va Gracilaria perplexa
bang Natri hypochlorite néng d¢ 0,5% trong thoi
gian 10 gidy. Mac du c6 hiéu qua trong tao vat
lidu sach khong cao nhu khti tring bang khang
sinh nhung kht trang bing natri hypochlorite it
tac dong dén stc song cia mau va cho ty 1& hinh
thanh moé seo cao. Trong khi dé, viéc st dung
khang sinh cho ty 16 mau sach cao hon nhung
rong c6 thé bi nhat mau va kha niang cam tng
mé seo kém hon. Piéu nay c6 thé 1a do khang
sinh tic ché su téng hop DNA, RNA va céc hé
thong khac ctua té& bao, do d6 khong nhiing tiéu
diét vi khuéin ma con tic dong tiéu cuc dén miu
cdy (Liu & Bernard, 1992). Hon niia, rong bién
khong c6 16p bao vé bé mét nén cac mo té& bao dé
bi tén thuong bdi héa chit khi trung (Polne-
Fuller, 1988; Baweja & cs., 2009).

5. KET LUAN VA KIEN NGHI

Viéc khti tring bang hén hgp khang sinh va
nano bac déu c6 xu huéng chung khi noéng do
cang tang thi ty 16 mau sach cang cao nhung ty
1é mau so6ng va ty 1é tao md seo cang giam. Hén
hop khang sinh vé6i néng dd 1,5% cho ty 1&é mo seo
dat thap nhat (41,11%) va dat cao nhat (54,44%) &
noéng d6 0,5%. Vi dung dich nano bac, néng do
1.000ppm cho ty 1& mo6 seo thap nhat (45,56%),
trong khi d6, cong thtic 100ppm c6 ty 1& m6 seo cao
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nhat, dat 71,11% nhung ty 1é mau sach thap
nhat, chi dat 12,22%. Céng thiic st dung nano
bac t6t nhat 14 néong d6 500 ppm cho ty 1&¢ mau
sdng 1a 87,78%, ty 1é mau sach dat 73,33% va ty
1é tao mo6 seo la 58,89%.

Phuong phap khi trung thich hdp nhat
trong nudi cdy md rong sun K. alvarezii 1a st
dung dung dich natri hypochlorite 0,25% trong
thoi gian 5 gidy cho ty 1&é mau sach 86,67%, ty 1é
mo seo cao dat 94,44% va chat lugng mo seo tot
dat 56,53%. Phuong phap khi trung nay khong
nhiing cho hiéu qua cao ma con tiét kiém thoi
gian va chi phi, vi vay c6 thé nghién ctu ap
dung trén cac d6i tugng rong tuong tu khac.
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