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ABSTRACT

This study was conducted to determine the suitable concentration of chitosan to
flocculate Chaetoceros sp. algae and to feed juvenile of blood cockle, Anadara
granosa. There were 2 experiments in this study, each experiment included 4
treatments and triplicates per each. In experiment 1, Chaetoceros sp. algae were
flocculated by difference concentrations of chitosan at 10, 40, 70, and 100 mg/L.
In experiment 2, blood cockle juveniles were fed flocculated algae with three
concentrations of chitosan at 40, 70, 100 mg/L and centrifugal algae was used as
control diet in 60 days. Results from experiment 1 showed that Chaetoceros sp.
algae were flocculated with chitosan from 40-100mg/L resulting in similar
Sflocculation efficiency (91-92%) after 7hours. Concentrations of chitosan
increasead from 10-100 mg/L resulted in total bacteria density decreased
(p<0.05) in flocculated algae. The ratio of intacted cells were not statistical
differences among treatments (p>0.05) after 14 days of preservation. In
experiment 2, the highest growth rate of blood cockles was observed in chitosan
flocculated algae at 40 mg/L after 60 days of culture and the results were similar
to those from centrifugal algae diet. Results from this study indicated that
Chaetoceros sp. algae were flocculated by chitosan at 40 mg/L being suitable for
rearing blood cockle juveniles.

TOM TAT

Nghlen ctbu nay dwoc thuc hién nham tim ra nong dé chitosan phii hop dé lang
tdo va sur dyng tao ling dé wong so huyet (Anadara granosa) giai doan giong.
Nghién ciru gom cd 2 thi nghiém, moi thi nghiém gom 4 nghiém thirc va moi
nghiém thirc dwoc lap lai 3 lan. T rong thi nghiém 1, tdo Chaetoceros sp. duwoc
lang voi 4 nong dé chitosan khac nhau la 10, 40, 70 va 100 mg/L, sau do tio
ling dwoc bao qudn & 4°C trong 14 ngay dé kiém tra ty 1é té bao nguyén ven va
sw phat trién ciia vi khudan. Trong thi nghiém 2, so huyét giong dwoc cho dn tdo
dd duwoc ling véi chitosan & cdc nong dg 40, 70, and 100 mg/L va tdo ly tam
diege siv dung nhw khdu phan déi chieng. Két qua tir thi nghiém 1 cho thdy tio
ling vdi chitosan tir 40- 100 mg/L cho két qua twong duong vé hiéu sudt ling
(91-92%) sau 7 gio. Khi nong dg chitosan tang tr 10 dén 100 mg/L thi mdt do vi
khudn tong giam xuong (p<0,05) trong tio ling sau 14 ngay bao quan. Ty 1¢ 1
bao tao con nguyén ven khong khac biét sau khi lang Voi cdc nong do chitosan
khac nhau (p>0,05). Trong thi nghiém 2, so huyét giong cé toc do tang trucng
cao nhadt khi cho an tdo lang véi chitosan 40 mg/L va twong dirong véi cho dn
tao ly tam. Két qua tir nghién ciru nay cho thdy tio Chaetoceros duoe ling voi
chitosan & nong dg 40 mg/L la thich hop lam thirc dan dé wong so huyét giong.

Trich dan: Ngoé Thj Thu Thao, 2016. Danh gia hiéu qué ling va chét lugng tdo Chaetoceros sp. dugc ling
véi cac nong do chitosan khac nhau. Tap chi Khoa hoc Truong DPai hoc Can Tho. 43b: 106-115.
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1 GIOI THIEU

Cho dén hién nay tao twoi van la thire an duoc
sir dung chu yéu trong cac trai san xuat glong dong
vét than mém tir _giai doan nudi vd dén wong 4u
trung va uong gidng. Tuy nhlen viéc duy tri sinh
khdi tio thuong xuyén dé cung cép day du, kip thoi
cho hoat dong cua trai san xuét gidng thudng kho
khan vi rt nhiéu Iy do nhu phy thudc vao thoi tiét,
trang thiét bi, dién tich trai va trinh do ky thuat.
San xuét sinh khéi tao va du trit dudi dang dam dac
v6i mat do t& bao cao s& giup chu dong cung cap
thirc n voi chét lugng dam bao va co thé giam gia
thanh cta san pham. C6 nhiéu phuong phap khac
nhau dé thu hoach tao sau khi nu6i sinh khéi nhu ly
tam, loc hodc ling nhung phuong phap ling tio
dugc quan tim nhiéu hon vi gia thanh thip hon va
khong can phai dau tu trang thiét bi ton kém nhu ly
tam hodc loc qua Iudi (Knuckey et al., 2006). Co
nhiéu loai hoa chat duoc sir dung dé ling tio dua
trén nguyén tic ion mang cuc duong s& twong tac
véi cac té bao tao lam cho chung két cum lai, nang
hon va s& chim xubng dudi, sau d6 tio ling s&
duogc siphon thu hoach. Cac loai hop chét ¢co chira
kim loai nhu NaOH, KOH, FeCl;, PAC
(polyaluminum chhoride) hodc Al(SO4)s thuong
dugc st dung dé lang tao va cho hiéu suét ling cao
>80%. Nhung tao ling c6 dic diém 1a két cum va
kho loai bo cac ion kim loai sau khi léng do d6 khi
cho an thi ham lugng céac ion kim loai cao cé thé
gdy doc hodc mat can bang ap suit thim thu cho
chc ddi twong nudi (Buelna ef al., 1990). Chitosan
gan day da dugc st dung dé ling tao hodc xir ly
nudc thai (Divakaran & Pillai, 2001). Trong thanh
phan cua chitosan khong chira cac ion kim loai gay
doc do @6 co thé an toan hon khi st dung tao lang
bang loai chit nay trong san xuét giéng cac ddi
tugng an loc. Nghién ciru nay dugc thuc hién nham
tim ra ndng do chitosan phi hop cho qua trinh ling
tao Chaetoceros dat hiéu qua va chat lwong cao
dong thoi danh gia kha nang s dung tio sau khi
ling lam thic an dé wong so huyét (Anadara
granosa) giai doan gidng.

2 VAT LIEU VA PHUONG PHAP

2.1 Thi nghiém 1: Panh gia 4nh hwéng cia
cic ndng dd chitosan khac nhau dén hiéu qua
ling tdo va chét lwgng ciia tio ling

Thi nghiém gom c6 4 nghiém thirc nong do
chitosan str dung dé lang tao 1a 10, 40, 70 va 100
mg/L, mdi ndng d6 c¢6 3 lan lip lai. Tao gbc
Chaetoceros sp. dugc dat mua tor B moén Thuy
sinh hoc Ung dung, Khoa Thily san, nudi nhan
gidng bang moi trudng F/2 trong phong c6 may
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diéu hoa nhiét d6 & 26°C cho dén khi dat mat do tir
5-6 triéu t& bao/mL thi tién hanh thu hoach dé léng.
Str dung 12 binh thuy tinh da dugc rira sach, dong
vao mdi binh 5,0 lit tao Chaetoceros sp., can khbi
luong chitosan (50, 200, 350 va 500mg) twong ng
voi cac néng do thi nghiém (10, 40, 70 va 100
mg/L) va cho vao céc binh tio khudy déu cho dén
khi quan sat thdy cac té bao tao bat dau két cum.
Tién hanh liy miu tio & phdn cot nude bén trén
(cach miat nudc 5 cm) sau mdi gio tir lic bét dau
cho chitosan vao binh chua tao cho dén khi hiéu
suat ling dat > 90% ap dung cong thirc ciia Harith
et al. (2009):

Hiéu suét ling (%) = {(C’%Cf)} x100
1

Trong do6: Ci: mat do té bao trude khi cho chét
ling

Cr: mat d9 cia té bao sau khi ling

Sau khi dat hiéu suét lang > 90%, tao lang duéi
day binh s& duoc siphon thu hoach va cac thé tich
tao bang nhau dwoc trir trong cac dng Falcon 50
mL tuong tmg voi cac ndng do chitosan di sir
dung. Cac éng Falcon trit tio ling dwoc dit trong
ta lanh & 4°C trong 15 ngay dé theo ddi dién bién
chit luong cuia tao. Chét lugng tio trong qua trinh
bao quan dugc danh gia thong qua 2 chi tiéu la ty
16 té bao con nguyén ven (intact cells) va mat do vi
khudn tong cong. Mau tao ling dugc thu vao cac
ngay 1, 3, 6,9, 12 va 15 sau khi lang, pha loang
v6i nude bién sach & cung d6 médn dé dat mat do
phu hop va dém cac t& bao con nguyén ven bang
budng dém Improve Neubauer ¢ vét kinh x40
dudi kinh hién vi quang hoc hiéu Olympus. Té bao
tdo con nguyén ven dugc xac dinh la té bao con
day du vach va khong bi v& hodc bi bién dbi hinh
dang. Mat d6 vi khuan tong cong trong dung dich
tao ling duoc thu vao ngay 1, 7 va 14 cua qua trinh
bao quan va ap dung theo phuong phap cua
Baumann et al. (1980) theo trinh ty nhu sau:

Mau tao bao quan dwoc ldy ra dé ¢ nhiét do
phong sau d6 chuyén 1,0 mL tir 6ng Falcon dur trit
sang 6ng nghiém chira 9 mL nudc mudi sinh 1y da
dugc ti€t trung, tron déu bang may Vortex, lic nay
méu c¢6 d6 pha lodng 10 1an. Tir mau nay tiép tuc
chuyén 1 mL dung dich sang 6ng nghiém khac
chira 9 mL nude mudi sinh 1y dé thu duoc mau co
d6 pha loang 100 1an. Tiép tuc pha lodng cho dén
khi dat dugc dd pha lodng thich hop. Sau khi pha
lodng, mdi mau chon 3 do pha lodng khic nhau,
mdi d6 pha loing lip lai 2 lan. St dung
micropipette hut 100 pL dung dich tir dng nghiém
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cho vao cac dia moi truong TSA ri dung que tan
déu dén khi mau kho. Pem 1 & 28°C trong 24 gio.
Sau khi 1, kiém tra cic dia nudi cdy dé xac dinh
s6 khuin lac. Mat d6 vi khudn duge tinh theo
cong thue:

Mat d6 vi khuan (CFU/mL) =
trung binhxdd pha loangx10

s0 khuan lac

2.2 Thinghi¢m 2: Anh huéng cia viée cho
an tdo lang véi cac nong d§ chitosan khac nhau
dén ty 1€ song va sinh truwéng ciia so huyét giong

Bé tri thi nghiém

Sau khi két thic thi nghiém 1, néng d6 chitosan
10 mg/L. duoc loai trr dua trén Kkét qua vé thoi
gian, hiéu suét ling va chat lugng tiao bao quan
theo thoi gian. Thi nghiém 2 gdm c6 4 nghiém thirc
thirc an dugc st dung dé nudi so huyét giéng 1a tao
Chaetoceros sp. ly tam (d6i chimg) va tao dugc
ling v6i cac nong do chitosan 40, 70 va 100 mg/L
(tén goi tuong ung cua cac nghiém thuc la: tao-
chito40; tao-chito70 va tdo-chito100), mdi nghiém
thire c6 3 lap lai. SO huyét v6i khédi luong trung
binh 0,064-0,065 g va chiéu dai tir 6,45-6,47 mm
dugc nudi trong cac bé hinh chir nhat c6 thé tich
100 Lit (kich thudc bé 60x80 cm) véi mat do 100
con/m? véi nén day bun cat day khoang 5,0 cm va
d6 man dugc duy tri & mirc 20%o. Suc khi cung cép
Oxy va suc khi ddo nudc dugc van hanh lién tuc
trong bé nudi nham duy tri mirc d6 lo ling cua cac
té bao tao ling. Tao Chaetoceros sp. sau khi ly tim
hodc ling duoc cho an 2 ldn/ngay vao lic 8 gid
sang va 17 gio chiéu vi mat do cho an 1a 10.000
tb/mL (tinh trén thé tich nudc nudi so huyét) lién
tuc trong 60 ngay thi nghiém.

Thu thép s6 liéu

Nhiét d6 nudc trong cac bé wong duogc do bang
nhiét ké thy ngan vao lic 7h sang va 14h chiéu.
Gia tri pH duoc x4c dinh hang tudn bing may do
pH (YSI 60). Ham luwong NH4+/NH3, NO, va d¢
kiém duoc xac dinh hang tudn béng bo test SERA
(san xut tai Dirc).

SO huyét dugc dinh ky thu mau sau mdi 15
ngay. Tat ca so nudi trong mdi bé dugc thu, sau do
rira sach bun dé tién hanh can khéi Iuong va do
chiéu dai ting ca thé dé tinh toc do tang truong. Sé
luong so con sdng trong m01 bé ciing ddng thoi
dugc dém dé xac dinh ty 1¢ séng.

Toéc do tang truong khdi luong tuwong ddi
(%/ngay) = [(Ln(W2) — Ln(W1))/t] x 100
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Téc d6 ting truong chidu dai twong ddi
(%/ngay) = [(Ln(L2) — Ln(L))/t] x 100

Trong d6 W, va L, 1a khoi lwong va chiéu dai
sO huyet lic ban dau; W> va L, 1a khoi lugng va
chiéu dai so huyét sau thoi gian nudi (t)

CTyle song (%) = (s6 so con séng/sd so tha ban
dau) x100

Thu miu mat d tao ngay trude khi cho an va
24h sau khi cho an dugc dinh ky thuc hién 5
ngay/lan trong qua trinh thi nghiém. Téc do loc tao
cua so0 (FR, Filtration Rate) trong qua trinh thi
nghiém theo cong thic:

FR (%) = 100 X (To-T24)/To

Trong d6: To: mat do tao ban dau (tb/mL) va
T24: mat d6 tao sau 24h cho an (tb/mL)

2.3 Phan tich va xir Iy s6 liéu

St dung phan mém Excel dé tinh cac gia tri
trung binh, d¢ 1éch chuén cua céc s6 liéu thu thap
duoc. Phan tich ANOVA mdt nhén td trong phﬁn
mém SPSS 16.0 v6i phép thr Duncan ¢ muc tin
cay p<0,05 dugc thyc hién dé so sanh sy khac biét
giita cc gia tri trung binh vé hiéu suat ling tao, ty
1¢ té bao tio nguyén ven va mat do vi khuan trong
tao lang cua thi ‘nghiém 1; cac yéu to moi truong,
toe do loc tao, toe do ting trudng va ty 18 song cua
s0 huyét trong thi nghiém 2.

3 KET QUA VA THAO LUAN

3.1 An,h hwéng cia ndng do chitosan dén
kha ning lang tao Chaetoceros sp. va chat lugng
ciia tdo lang trong qua trinh bao quin

3.2 Hiéu suit ling tio (%)

Trong 3 gio dau tién, hidu suit l'fmg dat cao
nhit & ndng do chitosan 100 mg/L (66+1,16%) va
cao hon c6 ¥ nghia (p<0,05) so voi nong do 10
mg/L (1243,30%). Hiéu suét ling tao ting lén khi
tang noéng do chitosan va thoi gian ling. Sau 7 gid
ling, két qua hiéu suét lang dat tir 88-92%, dat cao
hon (92%) & cic ndng d6 chitosan 70 mg/L va 100
mg/L, tuy nhién khong cé su khac biét gitra cac
nghiém thirc (p>0,05). Harith et al. (2009) nghién
ctru hiéu suét ling tio Chaetoceros calcitrans véi
cac chat lang khac nhau va thu duoc két qua 1a sir
dung NaOH hoiac KOH déu co thé dat hiu suét
lang >90%. Két qua ling tao bang chitosan trong
nghién ciru ndy ciing cho hiéu suit ling cao twong
duong so v&i cac hoa chat da dugc nghién ctru
trudc day. Do sy hién dién ciia 3 nhém mang churc
nang phan cuc (-OH, -NH», va C-0O-C) lam cho
chitosan c6 kha ning hip thu nuéc cao (Ma &
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Sahai, 2013). Chitosan dic biét c6 thé bién thanh
dang gel khi tuong tac vdi cac anion, tao ra dang
bong cin trong diéu kién pH trung tinh (Angadi et
al., 2011). Sy hién dién cia nhém amino lam cho
chitosan tr¢' thanh mot chit da dién cuc cation
(Miretzky & Cirelli, 2011) do do6 khi twong tac véi
céc té bao tao (mang ion 4m) thi chitosan tro thanh
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chit két ling tao rat hiéu qua. Haesman et al.
(2000) ling tao Chaetoceros calcitrans voi nong
dd chitosan 80 mg/L & pH 8.0 va thu duogc hiéu qua
lang 1a 80%. Nghién ctru cta Divakaran & Pillai
(2002) ciing cho thdy qua trinh ling tio dat higu
quéa nhanh hon khi ting nong d chitosan cao hon
40 mg/L.

Biang 1: Hiéu suit ling tao Chaetoceros sp (%) & cac ndng dd chitosan khac nhau

Thoi gian ling

Nong dé chitosan (mg/L)

(gid) 10 40 70 100
1 1243,30° 28+4,65" 31£1,23% 3742,46°
2 21+8,09° 35+4,03b 41£1,76 4342,43b
3 3447,11° 52+1,17° 64+1,72% 66+2,50°
4 5543,36° 64+2,79° 65+1,45° 68+1,40°
5 5346,65° 68+1,16 67+1,41° 69+1,14°
6 66+3,90° 73+1,38% 7543,66% 80+3,84¢
7 88+1,90° 91+1,15° 92+1,49° 92+1,14°

Nhitng gid tri trong ciing mot hang ¢ chir cdi khdc nhau thi khdc biét c6 ¥ nghia thong ké (p<0,05)

Chit lwgng cia tdo Chaetoceros sp. sau khi
lang

Ty 18 té bao tao con nguyén ven giam dan trong
qué trinh bao quan 14 ngay & 4°C, mic du két qua
cao nhét duogc ghi nhan ¢ néng d0 chitosan 70
mg/L (56%) nhung khong co6 sy khac biét gitta cac
nghiém thirc khac nhau (p>0,05). Ng6é Thi Thu
Thao (2015) ciing béo céo két qua twong dwong
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(52,7%) khi sir dung chitosan 40 mg/L dé ling tio
Chaetoceros va bao quan trong 14 ngay. Divakaran
& Pillai (2002) sir dung chitosan lam chét ling 3
loai tdo nudc ngot 1a Spirulina, Oscillatoria va
Chlorella va mot loai tdo nudc lo 1a Synechocystis
trong khoang pH tir 4-9. Cac tac gia ciing khang
dinh té bao tao sau khi ling bang chitosan con
nguyén ven va con song.

80

60

40
—4—T4ao0-chito10

20 Téao-chito70

Ty I¢ té bao nguyén ven (%)

——T4ao0-chito40

—=Tao-chito100

6 __ .,
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9 12 15

Hinh 1: Ty 1¢ té bao nguyén ven trong thoi gian bio quan (%)

Mac du khong c6 sy khac biét vé mat do vi
khuan tong trong tao ling & cac nong do chitosan
khéc nhau (p>0,05) & ngay thir 1 hoac tht 7 sau khi
thu hoach dé bao quan, nhung mat do vi khuan co
xu hudng cao hon xuét hién & néng d6 chitosan cao
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hon. Piéu nay c6 thé do kha ning két ling cua
chitosan x4y ra manh mé& hon ¢ néng d6 cao hon,
vi khuén da phat trién sin trong tao nudi theo thoi
gian va bi két lang nhidu hon cung véi tao & ndng
dd chitosan cao hon. Hughes et al. (1990) da tht
nghiém ding chitosan va cac chat ling khac dé két
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ling vi khudn. Céc tac gia thu dugc két qua 1a chi
¢6 chitosan mé&i co thé két ling vi khuan
Escherichia coli va Bacillus subtilis trong moi
truong nudi cdy dang long. Strand ef al. (2002) su
dung 3 dang chitosan khac nhau dé két ling 8 loai
vi khuan trong nuéc va két ‘qua nghién ciru cho
thdy hiéu qua két lang vi khuan phy thugc ndng do
chitosan. Khi néng do chitosan ting 1én thi higu
qua két léng vi khuin ting 1én va s& hap thu hau
hét vi khuan trong moi truong thi nghiém. Két qua
cho thay mat d6 vi khuén trong tao lang giam rat ro
& tuan thir 2 twong tmg voi cic ndng do chitosan
cao hon da dugc st dung (Bang 2). Chitosan duoc
sir dung trong céng nghiép thyc pham nhu chét bao
quan vi ¢6 hoat tinh khang khuin va vi sinh vét
tuong d6i manh (Dutta e al., 2009). O nghiém
thirc st dung 10 mg/L chitosan, mat do vi khuan
tong tr 6.575 CFU/mL tir ngay thir nhat giam
xudng con 3.930 CFU/mL vao ngay thir 14, trong
khi d6 gia tri nay giam rat rd tir 8.487 CFU/mL
xudng con 1.655 CFU/mL & nghiém thire sir dung
chitosan v&i ndng do 100 mg/L. Ty 1& té bao tao
nguyén ven giam dan bit dau tir ngay thir 3 cia qua
trinh bao quan cho théy viéc luu trir tdo voi méat do
cao (trong nghién ctru ndy mat do tao co dac sau
khi ling >20 triéu te bao/mL) c6 thé Ia nguyén
nhan 1am cho ty 1& té bao nguyén ven giam dan
theo thoi gian. Knuckney et al., 2006 nhan dinh
rang mat do tao du trit thap c6 thé giup cai thién
tudi tho cta tao sau qua trinh lang. Tredici et al.,

1996 cong bb rang mat dg tao du trir (6 4°C) 1a yéu
t6 anh huong rit rd dén kha séng cua cac t& bao
(kha nang van dong va hoat ddng quang hop).
Thém vao d6, dbi véi céc loai tao duge thu hoach
thong qua lang hodc ly tim thi cac t& bao con bi
pha hity trong qua trinh thu hoach va sau d6 mat di
chtrc nang hoat dong trao ddi chit. Chitosan ngoai
chirc nang léng tao con co tac dong tc ché vi
khuan phat trién tuy nhién nhitng nghién ctru tiép
theo vé cai thién chat luong tao ¢ dac va tudi tho
cua san pham tdo sau khi 1ang can duoc thuc hién
nhim tim ra cac diéu kién bao quan tao hodc nhing
chat bd sung gitip duy tri ty 18 sdng cao hon va chat
lwong téo tot hon trong thdi gian bao quan kéo dai.

Sau khi phan tich két qua ling tio va chét
lwong tio dugce ling véi cac ndng do chitosan khac
nhau thi ndng do chitosan 10 mg/L trong thi
nghiém 1 bi loai trir vi hiéu sut léng thép, thoi
gian lang tao kéo dai va mét do vi khuan cao da
lam giam chét lugng tio ling trong thoi gian bao
quan. Cac ndng do chitosan 40, 70 va 100 mg/L
duoc chon loc dé léng tao lam thirc an cho so huyét
gidng trong thi nghiém th 2 tiép theo.
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Bang 2: Mit d9 vi khuin téng trong thoi gian
bdo quan tio lang (CFU/mL)

Nong dd Thoi gian bdo quén tdo (ngay)

chitosan

(mg/L) 1 7 14
10 65754913 5087+643 3930+519¢
40 7175+1673 57374665 3231+£556
70 8100+1678 5475+1036 2720+434%
100 8487+1941 5650+£1283 1655+302°

Nhitng gid tri trong cung mot cot ¢6 chit cdi khdc nhau
thi khac biét co y nghia thong ké (p<0,05)

3.3 Anh huéng ciia tio ling dén toc d9 sinh
trudng va ty 1€ song ctia so0 huyét giong trong
qua trinh wong

3.3.1 Cdc yéu t6 méi trwong trong bé wong
s0 huyet

Nhiét d6 hang ngay bién dong tir 25 dén 39°C,
trong qua trinh wong so huyét giéng khong c6 su
khac biét vé nhiét do giltta cac nghiém thuec.
Nguyén Vin Man (2012) nghién ctru anh hudng
cua cac mirc nhiét @6 khac nhau dén sinh truéng va
ty 1& song cua so huyét va thu dugc két qua la &
nhiét do 28°C so huyét sinh trudng va dat ty 1¢
sdng cao hon so v6i 32°C hodc 34°C. Khoang bién
d6ng nhiét do 16n hodc mot vai ngay ning nong
(>35°C) trong qua trinh thi nghiém c6 thé da anh
huéng dén toc do loc tao cia so huyét va anh
huéng dén sinh truong cia ddi twong nghién ciru.
Duong Thi Hoang Oanh va ctv. (2013) khang dinh
nhiét do 1a mot trong nhing yéu t6 anh huong dén
tdc do loc tao cua so huyét.

Gia tri pH trung binh tir 8,35 — 8,43 va giita cac
nghi¢ém thitc khong co6 su khac biét nhau. Ham
lugng TAN trung binh tir 0,41-0,55 mg/L va NOy
nim trong khoang 0,45-0,63 mg/L. C6 thé thay két
qua ham lugng TAN va NOy ting dan theo liéu
luong chitosan sir dung ling tao, trong d6 ham
lugng cac dang dam hoa tan nay dat thép hon &
nghiém thirc cho an tao ly tim va cao nhat khi cho
an tao dugc ling voi chitosan 100 mg/L. Khi cho
sO huyét an, tao ly tdm c6 thé phan tan vao trong
mdi truong bé nudi dudi dang cac té bao don dé
dang hon do do6 gilt dugc trang thai lo ling trong
ot nude lau hon va so huyét co thé loc hidu qua
hon, trong khi d6 tao lang do két cum va ty trong
16n hon s& c¢6 xu hudéng chim xudng nhanh hon,
cung voi kich thuéc cum tdo 16n hon lam cho so
huyét khong thé loc dugc mot cach hiéu qua do do
s€ phan huy va tao ra cac chit dam duéi dang NH4*
va sau d6 1a NO,” 1am ting ham luong céc chét nay
trong cac bé nudi so. So huyét c6 co ché khép chit
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vo khi gdp cac diéu kién moi truong bét loi va ¢o
thé chiu dung ham luong NH,CI 1én dén 100 mg/L
trong vai ngady (Ngé Thi Thu Thao va Truong
Trong Nghia, 2001). Tuy nhién, do phai ddi pho
thuong xuyén véi ham lugng dam gay ddc cao

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 43 (2016): 106-115

trong qua trinh sir dung tao ling vdi chitosan
100 mg/L c6 thé s& anh hudng dén hoat dong trao
d6i chat va sinh truong cua so huyét trong nghiém
thirc nay.

Bang 3: Gia tri trung binh ciia cic yéu t6 méi trudong trong qua trinh wong so huyét

Nghiém thirc
Tao-LT Tao-chito40 Tao-chito70 Tao-chito100
pH 8,414+0,23? 8,4340,24% 8,42+0,242 8,3540,26?
TAN (mg/L) 0,43+0,19* 0,41+0,23? 0,44+0,242 0,55+0,18°
NO; (mg/L) 0,45+0,232 0,5140,432 0,5840,45% 0,6340,44°
Do kiém (mg CaCOs/L) 115+12,53% 119+12,18* 116+10,14* 118+11,312

Nhitng gid tri trong ciing mét hang c6 chit cdi khéc nhau thi khdc biét c6 y nghia thong ké (p<0,05)

Ghi chi: Tao-LT (tdo ly tam, déi chiing); Tdo-chito40 (tao léng bdng chitosan ¢ népg do 40 mg/L); Tao-chito70 (tdo
lang bang chitosan ¢ nong do 70 mg/L) va Tao-chito100 (tdo lang voi chitosan ¢ nong dé 100 mg/L)

Do kiém giita cic nghiém thirc khong c6 su
khac biét va nam trong khoang thich hop cho su
ton tai va sinh truong cua dong vat than mém ¢ vo
(115- 119 mg CaCOs/L). Theo Boyd (1998) thi d¢
kiém trong khoang tir 75-150 mg/L 1a phui hop cho
cac nhom dong vat thiy sinh.

3.3.2 Toc dd loc tio ciia so huyét (%)

Tbe @6 loc tao cua so huyét dat cao (p<0,05)
khi cho an tao ly tam (58,71%) va dat thap hon &
cac nghiém thie cho 4n tio ling bang chitosan véi
cac ham luong 40, 70 va 100 mg/L (tur 53,17 dén
58,71%). Trong 10 ngay dau cla qua trinh thi
nghiém, cac nghiém thtc cho an tao ling déu cé
tbe do loc théip hon hin so véi tao ly tdm, sau do
tde do loc cua so huyét & cac nghiém thirc nay tang
dan 1én theo thoi gian thi nghiém tuy nhién van
thip hon so véi tao ly tim (Bang 4). Tinh trang
tach roi va duy tri kha nang lo limg trong nude tot
hon cua tao ly tim co thé 1a mét trong nhimg 1y do
chinh 1am cho so huyét giéng c6 thé loc sach mot
cach hiéu qua tao ly tdm so vdi tao ling bang
chitosan v&i ndng do tir 40-100 mg/L. Ciing c¢6 kha
ning so huyét gidng chua quen véi chat chitosan
dugc dua vao méi trudng nudi theo tio ling va
phan tmg khép chiat vo khi phat hién chat nay trong
modi truong bé nudi. Theo Meglitsch & Schram
(1991) céc loai dong vat than mém hai manh vo
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déu co co quan cam nhén chat luong nudc
(osphradium) nim & gdc mang. Nhiém vu cia co
quan nay 1a kiém soat thanh phan hoa hoc cta nuéc
khi di vao xoang mang 4o, khi phat hién nhimg du
hiéu bat thuong trong méi truong nudc, chung s&
thong bao tin hiéu vé cac hach than kinh dé diéu
khién co khép vo va xoang mang 4o tam ngung
hoat dong do d6 qua trinh loc thirc dn khong dién
ra hodc dién ra mot cach han ché. Sau mot khoang
thoi gian nhét dinh khi phat hién chitosan khong
gdy hai cting v6i nhu cau dinh dudng can thiét cua
co thé thi phan ing mé vo va hoat dong cuia xoang
mang 40 ¢ thé dién ra mot cach binh thuong.

S4 lidu vé tde do loc cua so huyét luén c6 su
bién dong trong qua trinh wong, c6 thé do anh
huéng cta nhiét do va chat lugng tao bao quan
trong qua trinh thi nghiém. Vao nhing thoi diém
nang néng lién tuc, nhiét do trong cac bé nu6i kha
cao, c6 khi cao >35°C c6 kha niang lam giam téc do
loc tao cua sd huyét trong tit ca cac nghiém thirc
thi nghiém. Duong Thi Hoang Oanh va ctv. (2013)
danh gia anh huong cua nhiét do, mat do tao va
loai tao dén tdc dd loc cua so huyét (Anadara
granosa) va thay rang khi nhiét d6 va mat do tao
ting 1én s& dan dén toc o loc tao tang 1én ¢ loai
hai manh vo nay.
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Bing 4: Toc d9 loc tio ciia so huyét gidng trong qua trinh thi nghiém (%)
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Ngay nudi Téao-LT Téao-chito40 Tao-chito70 Téao-chito100
1 72,87+0,93° 34,03+0,25% 34,50+4,092 30,67+2,842

5 74,60+2,54° 37,57+0,322 40,03+0,812 37,77+1,46*

10 43,5343,26° 42,53+0,872 42,83+0,95° 41,5042,09%

15 62,83+1,592 63,27+0,67% 61,67+1,66* 61,93+1,46*

20 52,30+2,192 49,20+2,492 51,332,012 49,67+1,78%

25 52,83+0,86* 52,97+1,112 52,00+0,792 52,30+1,712

30 60,90+2,122 62,67+1,022 62,40+1,992 60,10+0,352

35 52,83+0,86* 52,97+1,112 52,00+0,792 52,30+1,712

40 57,23+1,26* 57,87+0,322 58,50+0,532 57,80+0,302

45 63,27+1,172 65,07+3,76% 63,63+£2,57% 62,30+0,822

50 62,10+0,802 61,17£1,152 61,771,912 61,370,912

55 63,77+0,35% 63,232,042 63,03+£2,372 60,87+0,842

60 63,27+1,172 65,07+3,76% 63,63+2,57% 62,30+0,822
Trung binh 58,71+1,60° 54,55+1,432 54,42+1,652 53,17+1,332

Nhitng gid tri trong ciing mét hang c6 chir cdi khéc nhau thi khdc biét c6 y nghia thong ké (p<0,05)

Ghi chi: Tao-LT (tdo ly tam, déi chiing); Tdo-chito40 (tao léng bdng chitosan ¢ népg do 40 mg/L); Tao-chito70 (tdo
lang bang chitosan ¢ nong do 70 mg/L) va Tao-chitol00 (tdo lang vdi chitosan ¢ nong dé 100 mg/L)

3.3.3 Ty Ié song ciia so huyét (%)

Trong 15 ngay dau tién, ty 18 sdng ciia so huyét
déu giam 6 tat ca cac nghiém thirc thi nghiém c6
thé do thao tac khi bé tri thi nghiém va tac dong co
hoc khi can, do miu 1am anh huéng dén sic khoe
va ty 1¢ sdng cua so. Sau thoi gian nay, ty 1é séng
cua so huyét duy tri 6n dinh trong qué trinh wong
(Bang 5). Két qua sau 60 ngay thi nghiém, ty 1¢
song ctia so huyét bién dong tir 97% dén 98% va
khong c6 su khac bi¢t gitta cidc nghi€ém thuc

(p>0,05). Két qua nay ciing cho thdy rang tao ling
v6i cac ndng do chitosan khac nhau khi duoc sir
dung lam thirc an da khong anh hudng dén kha
ning song cua so huyét gidng. Ngb6 Thi Thu Thao
(2015) str dung tao ly tam, tao lang v&i chitosan,
lang v6i NaOH va PAC (polyaluminum chhoride)
dé uong so huyét trong 60 ngay. Két qua cho thiy
tao lang bang cac loai chit khac nhau khéng anh
hudng dén ti 16 sdng caa so huyét, 100% so con
song trong cac nghiém thirc sau 60 ngy wong.

Bang 5: Bién dong ty 1¢ séng ciia so huyét trong qua trinh thi nghiém (%)

Ngay nuoi Nghiém thirc
Tao-LT Tao-chito40 Tao-chito70 Tao-chito100
1 100 100 100 100
15 99,3+1,2 97,3+1,2 99,3+1,2 98,7+2.3
30 99,3+1,2 97,3+1,2 99,3+1,2 98,723
45 99,3+1,2 97,3+1,2 99,3+1,2 98,723
60 98,7+1,2 97,3+1,2 98,7+1,2 98,0 £2,0

Nhitng gid tri trong cing mét hang khdc biét khéng c6 y nghia théng ké (p>0,05)
Ghi chii: Tao-LT (tdo ly tam, doi chitng); Tao-chito40 (tdo ling bang chitosan & nong dj 40 mg/L); Tao-chito70 (tio
lang bang chitosan o nong do 70 mg/L) va Tao-chitol00 (tdo lang voi chitosan ¢ nong dé 100 mg/L)

3.3.4 Kich thuéc cia so huyét trong qud trinh
thi nghiém

S6 liéu Bang 6 cho thiy chiu dai cua so huyét
trong cac nghiém thirc dwoc cho an tao ling bang
chitosan thap hon so véi cho an tao ly tim trong 30
ngay dau tién clia qua trinh vong. Dén ngay 60 cua
thi nghiém, sd dwoc cho 4n tao lang véi chitosan 40
mg/L ¢6 chidu dai 8,32 mm twong duong véi cho
an tao ly tim (8,36 mm). S6 liéu vé khi lwong so
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huyét ciing cho thiy khuynh huéng twong tw, sd
huyét cho an tao ly tim va tao ling véi chitosan 40
mg/L c6 khdi lugng twong duong nhau (0,141
g/con). Két qua nghién ctru ciia Ng6 Thi Thu Thao
(2015) cho thdy sau 60 ngay thi nghiém so gidng
dat khéi luong 16n nhét khi cho an tao Chaetoceros
sp. léng béng chitosan (0,282 g) va 16n hon so voi
khéi luong s6 duge cho an tao ly tam (0,197 g).
Ngudn goc O glong, chit lugng tao va didu kién
wong gidng ¢6 thé 1a nhitng nguyén nhan din dén
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két qua khéc nhau gitra cac nghién ctru. Tuy nhién,
cac két qua déu cho thay uong so huyét gidng bang
tao ling vai chitosan 40 mg/L sau 60 ngay thi khdi
luong va chidu dai cua so twong duong hodc cao
hon so véi cho an tao ly tdm. Pay la mdt hudng
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moi trong g dung chitosan dé ling va bao quan
tao lam thirc an cho qué trinh wong gidng khong
chi so6 huyét ma c6 thé mo rong dén cac ddi twong
dong vat than mém an loc khéc.

Bang 6: Chiéu dai va khoi lwong ciia so huyét trong qua trinh thi nghi¢m

Thaoi gian thi nghiém (ngay)

Nghiém thic

1 15 30 45 60
Chiéu dai (mm)
Tao- LT 6,5120,06° 8,13+0,05" 8,24+0,03° 8,3440,14¢ 8,3620,08°
Tao-chito40 6,57+0,07° 7,7040,032 7,970,020 8,26+0,19% 8,32+0,17b
Tao-chito70 6,4620,19° 7,69+0,032 7,95+0,05" 8,07+0,05% 8,120,122
Tao-chito100 6,54+0,08° 7,6840,112 7,8240,112 7,98+0,06 8,01+0,08?
Khéi luong (g)
Tao- LT 0,063+0,002*  0,123+0,006*  0,133+0,007°  0,139+0,008"  0,141+0,005"

Tao-chito40
Tao-chito70
Tao-chito100

0,065£0,002°
0,064:£0,002°
0,063::0,000°

0,104:£0,002°
0,103£0,005°
0,106+£0,004°

0,1170,002°
0,114+0,006*
0,114+0,005°

0,135+0,008%
0,126+0,004%
0,1250,004°

0,141£0,007
0,132:£0,006%
0,1270,002°

Nhitng gid tri trong ciing mot cét ¢6 chir cdi khdc nhau thi khdc biét c6 ¥ nghia thong ké (p<0,05)

Ghi chii: Tao-LT (tdo ly tam, doi chimg); Tio-chito40 (tdo ldng béng chitosan ¢ nong d 40mg/L); Tao-chito70 (tdo
lang bang chitosan o nong do 70 mg/L) va Tdo-chitol00 (tdo lang bang chitosan ¢ nong dé 100 mg/L)

3.3.5 Tocds tang truong vé chiéu dai va khoi
lwong cia so huyét

Téc do tang truong chidu dai va khoi lugng
tuong ddi cua so huyét khi cho an tao ling véi
chitosan & cac liéu lugng khac nhau déu thip hon
s0 v6i cho an tao ly tim trong 30 ngay dau cua qua
trinh wong (Bang 7). Tu ngay 45-60 cua thi
nghiém, toc d¢ ting truong cua so huyét trong cac
nghiém thirc cho 4n tio ling véi chitosan 40 hoic
70 mg/L tuong dwong vdi cho an tao ly tam. Két
qua vé tbc do loc tao thap c6 thé 1a mot trong
nhimg nguyén nhén lam cho sinh truéng cua so
huyét trong cic nghiém thirc an tio ling cham hon
s0 v6i tao ly tim trong 30 ngay dau tién. Tc do
loc tao thap co thé do tao sau khi ling co twong tac
dién tich s& két cum tao kich thuéc 16n hon va khdi
luong nang hon, mic du cé suc khi ddo nudc dé
duy tri tao lo ling trong bé wong so huyét nhung
tao lang s& c6 khuynh huéng chim xudng nhanh
hon so vdi tao ly tm (dang té bao riéng 1¢). Sau do
do qué trinh két lang, tao lang voi chitosan ¢ kha
ning tré thanh gia thé cho cac nhom vi khuan phat
trién va ning cao gia tri dinh dudng cua loai thirc

an nay két qua da cai thién dang ké téc do ting
truong cia sO huyét gidng. Ngé Thi Thu Thao
(2015) thu dugc két qua 1a so huyét (khdi lugng va
chiéu dai ban dau la 0,07g va 7,12 mm cho an tdo
Chaetoceros sp. lang v6i chitosan & ndng do 40
mg/L dat téc do ting truong khéi lwong (2,32
%/ngay), chiéu dai (0,57 %/ngay) va chi sb do béo
(20,77%) cao hon so véi an tao ly tam, tao lang voi
NaOH hoic PAC. Két qua nghién ctru nay cho thay
chitosan v&i ndng do 40 mg/L c6 thé duoc sir dung
nhu chét ling tao Chaetoceros sp. dé sir dung lam
thirc an trong qua trinh wong gidng cac loai dong
vat than mém hai manh vé an loc nhu nghéu, so
huyét hodc hau. Tuy nhién, do dic diém két cum va
ling xubng ddy nhanh hon so véi tao ly tdm hodc
tao twoi binh thuong nén trong cic nghién ciru tiép
theo ciing can xem xét kha niang tich két cum tao
dé s dung cho cac dbi tugng an loc khac céd dac
diém phan bd lo ling trong cot nuéc nhu Artemia,
giap xac chan chéo, giap xac rau nganh hoac luan
trang nhim mé rong pham vi tmg dung trong nudi
thirc an tu nhién phuc vu san xuit giéng thiy san.
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Bang 7: Toc d§ ting truwéng twong ddi vé chidu dai va khdi lwgng ciia so huyét trong qua trinh thi

nghiém (%/ngay)
- . Thaoi gian thi nghiém

Nghi¢m thire Ngay 1-15 Ngay 15-30 Ngay 30-45 Ngay 45-60
Tdc do tang trudng chiéu dai twong ddi (%/ngiy)

Tao-LT 1,48+0,10° 0,78+0,04° 0,55+0,03° 0,41+0,01°
Tao-chito40 1,06+0,09* 0,64+0,04* 0,510,032 0,39+0,02%°
Tao-chito70 1,160,192 0,69+0,09* 0,49+0,06% 0,38+0,07%
Téo-chito100 1,07+0,04* 0,60+0,03* 0,44+0,012 0,34+0,01°
Tdc d6 ting trudong khdi luong twong ddi (Ye/ngdy)

Tao-LT 4,43+0,16° 2,48+0,09° 1,75+0,09° 1,34+0,03¢
Tao-chito40 3,13+0,30° 1,94+0,142 1,61+0,06% 1,29+0,07°
Tao-chito70 3,19+0,25° 1,92+0,12° 1,52+0,06 1,21+0,07
Tao-chito100 3,43+0,26* 1,97+0,12° 1,52+0,07* 1,17+0,02°

Nhitng gid tri trong cing mét cot ¢é chit cdi khdc nhau thi khéc biét c6 y nghia théng ké (p<0,05)

Trong nghién ctru ndy, tao ling vdi cic ndng do
chitosan khac nhau (10, 40, 70 va 100mg/L) déu c6
ty 1¢ té bao nguyén ven giam theo thoi gian bao
quan 14 ngay, nhu vay viéc nghién ctru luu trir tao
sau khi 1ang dé dat ty 1¢ nguyén ven (ty 1¢ song) tot
hon ciing can luu y de dam bao chat lugng tao ludn
duoc duy tri t6t va on dinh trong sudt qua trinh
wong gidng. Két qua vé téc do ting truong cua so
huyét trong thi nghiém nay thip hon rit 15 so véi
két qua ma Ngo Thi Thu Thao (2015) thu dwoc khi
sit dung tao Chaetoceros sp. ling véi chitosan 40
mg/L hoic tao ly tdm trén cung ddi twong so huyét
gidng véi kich thude ban dau gan nhu twong dwong
va thoi gian nudi déu thuc hién trong 60 ngay.
Diéu kién bé nudi véi cot nude thip hon trong
nghién ctru nay da 1am cho bién d§ bién dong nhiét
16n hon c6 thé 1a mot trong nhitng nguyén nhan
anh huong dén kha ning loc va tiéu héa tao, dong
thoi so huyét phai chi phdi nang lugng cho diéu
hoa trao doi chat lam cho tdc do ting truong ¢ tat
ca cac nghiém thire thi nghlem déu dat thap. Ngudn
gdc va tinh trang con gidng ciing 1a mot trong
nhitng nguyén nhan lam anh huong dén két qua thi
nghiém. Viéc kéo dai thoi gian thuan hoa (nudi tap
trung trong bé voi mat do cao) va bd tri lap lai
nhiéu lan c6 thé da lam cho so huyét gidng trong
thi nghiém nay gép cang thang ve sinh ly (stress) tir
lac bt ddu bd tri, do d6 toc do ting truong vé
chiéu dai va khdi lwong thap hon so v6i nghién ciru
ctia Ngo Thi Thu Thao (2015). So huyét tir giai
doan giéng dén truéng thanh c6 thé loc cac loai
thtre an 14 vi khudn, mun b3 hiru co va tao c6 kich
thude tir 10-100 pm. Trong thi nghiém nay, ngudn
tao cung cap chu yéu la Chaetoceros sp. co thé da
khong dap ung du nhu cau dinh dudng cho so
huyét trong qua trinh thi nghiém, do d6 téc do tang
truong cua sO & cac nghiém thirc cho @n tao ling
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chitosan khong thé hién rd su khac biét theo thoi
gian. Véi khéu phin da dang hon vé cac loai tao
cho in, két qua vé toc do tang truong cua so huyét
trong thi nghiém nay ¢ kha ning duoc cai thién tot
hon. Tuy nhién, két qua nghién ciru nay ciing cho
thiy kha niang Gng dung cia chitosan trong thu
hoach tdo va st dung tdo sau khi thu hoach lam
thirc n cho cac ddi twong dong vat than mém an
loc, gitip chu dong duy tri ngudn thirc an trong thuc
hién céac thi nghiém nghién ctu co ban hodc ting
dung trong nudi v4 thanh thuc hodc wong gidng
trong céc trai san xuét gidng nhén tao.

4 KET LUAN VA BPE XUAT
4.1 Kétluan

Tao Chaetoceros sp dugc ling voi chitosan &
cac nong do 70 va 100 mg/L dat hiu suét ling
(>90%), ty 1¢ té bao nguyén ven cao va mat d¢ vi
khuén thép trong qua trinh bao quan 14 ngay sau
thu hoach.

So huyét dwoc cho an tio Chaetoceros 1ang véi
chitosan & ndng d6 40 mg/L dat toc do ting truong
chiéu dai va khoi luong tuong dwong véi tio ly tim
va cao hon so véi cac ndng do 70 hodc 100 mg/L.

4.2 D& xuit

Danh gia anh huong cia chitosan dén kha ning
lang céc loai tdo khac lam thirc an cho cac doi
tuong thuy san &n loc.
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