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PHAN LAP VA TUYEN CHON MOT SO CHUNG TAO SILIC
SKELETONEMA COSTATUM TU VUNG BIEN
THUA THIEN HUE PE LAM THUC AN NUOI TRONG
THUY SAN
Nguyén Thi Thu Lién*, Nguyén Hong Son, Hoang T4n Quang, Lé Thi Tuyét Nhan
Vién Céng nghé sinh hoc, Dai hoc Hué, Tinh L6 10, Phu Vang, Thtta Thién Hué, Viét Nam

Tém tat: Tao Skeletonema costatum 1a mdt trong cac loai tao silic dwoc st dung phd bién d€ lam thic &n cho
thuy san. Trong nghién cttu nay, 15 chung tao silic Skeletonema costatum da dwoc phan lap tai tinh
Thtta Thién Hué va duoc dwa vao nhan nuodi thanh céng trong moi treong nhan tao (mdi truong F/2,
diéu kién phong thi nghiém). C4c chuing tao ¢ kha nang sinh truong khé déng nhat. Mét s6 ching co tdc
d6 sinh treeéng cao la chung SKVT21, SKTA41, SKTA12 va nhém cac ching SKLC31, SKLC22 va SKCD22.
Trong diéu kién thi nghiém ban déau, cac chung tao phéan lap duoc cé ham lugng protein, lipid va
carbohydrate nam trong khoang trung binh d&i véi cac ching trong cing mot loai (ham lugng protein 12—
17 %, lipid 8,94-10,25 % va carbohydrate 3,8-8,09 % so véi tdng sinh khdi). Két qua phén tich sinh hoa ban
dau két hop véi khao sat tdc d6 sinh treong cho thdy mot s6 chung tao tiém néng d€ phat trién nghién ctru
tiép theo 1a SKTA12, SKTA13, SKVT21, SKLC22 va SKLC31.

T khoa: Skeletonema costatum, tao silic, thitec &n cho thiy san, Thira Thién Hué

1  Datvan dé

Tao don bao la thitc &n tuoi song ddc biét quan trong cho tat ca cac giai doan phat trién
cua ddng vat than mém hai manh vo (Bivalvia) nhw hau, vem, diép, so. Chung con la thiic &n
cho au trung ctia hau hét cic loai tom, ¢4, 6¢ va dong vat phu du. Da c6 hang tram loai tao duoc
thtt nghiém lam thttc &n, nhung cho téi nay chi khoang hai mwoi loai tdo don bao duoc stt dung
rong rai trong nudi trong thuy san [3]. Tinh wu viét ctia tdo don bao 1a khdng gay 6 nhiém moi
treong, cung cdp day du cac vitamin, chat khoang, vi luong, dac biét la chiing chita rat nhiéu
loai axit béo khong no. Tao don bao c¢6 téc dd tang trudng nhanh, cd kha nang thich tng voi

nhiing thay d6i moi truong nhu nhiét d6 va anh sang [6].

Tao silic la nhitng sinh vat don bao, c6 nhan that, thuwong séng ¢ nudc ngot, nudc bién va
trong dat am, chung chiém khoang 70 % vé s6 loai cling nhw luwong sinh vat phu du, nhét la ¢
bién. Tao silic la ngudn thitc an quan trong d6i voi cac loai thay san, nhat la doi véi giap xdc,
than mém ¢ giai doan au trung [4]. Tt nghién ciru dau tién vao nam 1940, Skeletonema costatum

va Chaetoceros sp. da duoc cho la thirc an khoi dau tién quyét cho du trung tom tir giai doan
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zoea dén giai doan post-larve. Do nhu cau thtrc dn cho du trung mot s6 loai hai san, cdng nghé
nudi tao silic rat phat trién ¢ nhiéu nudc trén thé gisi [14].

Thira Thién Hué c6 khoang 23.500 ha mat nudc dam pha, duwong bo bién dai 126 km véi
cac con cat ven bién chay doc theo bo bién, dién tich vung cat tréng ven bién wdc tinh hon
20.000 ha tap trung ¢ 5 huyén ven bién; d6 la mot tiém nang 16n d€ phat trién khai thac va nudi
trong thuy san nudc lo va nwde mén. Cac déi twong dugc nuodi trong rong rai va mang lai hiéu
qua kinh t& cao nhu tom su (Penaeus monodon), cua xanh (Scylla cerrata)... & pha Tam Giang; vem
xanh (Perna viridis)... & ddm Lang Co6 [13]. Viéc tao ra ngudn giéng c6 stc song cao lién quan
dén nhiéu nhan t6 ma tredc hét la viéc sit dung thite an ¢ chat lwgng tot, dac biét la thic &n
cho au trung. Trong nghién cttu nay, chiung t6i tién hanh phan lap cac chiung tao Skeletonema
costatum tir moi treong nude vung ven bién Thira Thién Hué va budc dau xac dinh thanh phan
dinh dudng thiét yéu trong sinh khdi ctia cac chung tao silic phan 1ap dugc d€ tuyén chon ra cac

ching t6i wu lam nguyén liéu cho viéc san xudt thirc 4n nuoi trong thuy san.

2 Dadi twong va phuwong phap

21 Daitugng

D6i teong nghién ctru la cac chung tao silic Skeletonema costatum phan 1ap tai cac vung
ven bién Thira Thién Hué.
2.2 Pia diém thu miu

Mau tao silic pht1 du 6 cac ving ven bo bién Thira Thién Hué gom 4 dia diém chinh:

Vung ven bién Thudn An (thi trdn Thuan An, huyén Pha Vang), Vinh Thanh (x& Vinh
Thanh, huyén Phu Vang), Canh Duong (xa Vinh Loc, huyén Phui Loc) va Lang Co (thi trdn Lang
C6, huyén Pht Loc) (Hinh 1).

THUA THIEN QU

PHONG DIEN

HUONG TRA

A LUOL

NAM DONG 5
PA NANG

P, 3

Hinh 1. Ban d% c4c dia diém thu mau tai vung ven bién Thtra Thién Hué&
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2.3  Thoi gian thu mau

Thoi gian thu mau la tir thang 1/2017 dén thang 12/1017 va dwoc chia thanh 4 dot: dot 1
(thdng 3/2017), dot 2 (thdng 6/2017), dot 3 (thang 9/2017) va dot 4 (thang 12/2017).

2.4  Phuwong phap

Ldy mdu: Mau tao phtt du dugc thu bang lwdi vét sinh vat phit du (phytoplankton) c6
chiéu rong 20 cm, chiéu dai 50 cm véi kich thudc mat lwdi 5 um. Dung ludi vét phytoplankton
thu mau cho vao binh 500 mL va bao quan noi thodng mat c6 anh sang. Mau tao phu du sau d6
duoc bao quan 6 25 °C tai phong thi nghiém b mén Cong nghé t€ bao thuwc vat — Vién Cong
nghé sinh hoc va phan lap ngay trong ngay.

Phdn lgp: Mau tao dwgc phéan 1ap bing phuong phap “Tach t& bao”. Tach ting t& bao
riéng 1é hay tung soi va chuyén vao moéi truong nudi ciy vo trung.

Phiin tich xdc dinh loai: Phan loai dwa vao phuwong phép so sanh hinh thai theo hé thong
phan loai ctia Lee (1989) [11].

Nudi cdy: Moi treong nudi cay la F/2 [8] ¢o cai tién. Thé tich dich nudi cdy la 100 mL. Mat
d% tao ban dau khoang 7x106-8x10¢ t& bao/mL. Chiéu sang bang dén huynh quang véi chu ky
chiéu sang la 12 gid sang: 12 gio t&i. Nhiét dd duoc diéu chinh trong khoang 22-25°C bang may
diéu hoa nhiét do.

Xac dinh mat d¢ té€ bao

Mat dd t& bao duogc xac dinh bang phuong phép dém té bao bang budng dém Sedgewick
Rafter c¢6 dung tich 1 mL véi 1000 6 dm. Mau dugc dém dudi kinh hién vi quang hoc véi do
phong dai 10 Tan va 20 lan [1].

Mat d6 t& bao dwoc xac dinh béng cong thuc (1)

€.1000
AD.F

Mat d6 t&€ bao (t& bao/mL) = 1)

trong d6 C la s6 luong t€ bao dém duoc; A la dién tich cta mdi 6; D 1a chiéu cao mdi 6 (1 mm);
Fla s6 luong 6 dugc dém
Cac phuong phap héa sinh

Protein theo dwgc tach chiét theo phwong phap ctia Barbarino va Louren [1]. Dinh lugong
protein bang phuong phép Bradford [10]. Xac dinh ham lwong lipid bang phuong phéap Soxhlet
voi hé dung modi Chloroform:Methanol 2:1 (v/v) [10, 12]. Xac dinh ham lwong carbohydrate
bang phuong phap Dubois [5].
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Xw ly s6 lidu

Két qua thi nghiém duogc xtt ly bang Excel 2007 va phan tich Duncan's test bang phan
meém SAS (p <0,05).

3 K&t qua va thao luan

3.1 Phan lap cac chung tao Skeletonema costatum tix vung ven bién Thira Thién Hué

Tt hon 60 mau tao silic phti du thu duoc tir cdc diém thu mau viing ven bién Thira Thién
Hué, chung t6i da tién hanh phan lap va nudi cdy trén moi treong F/2. Két qua da phan lap
dwoc hon 30 ching tao va duy tri dwoc 15 chung tao silic Skeletonema costatum vao trong
moi treong nudi cady nhan tao. Danh sach cac chung va nguon gdc cua chung dugc trinh bay ¢

Bang 1.

Phin logi: Nganh tao silic-Bacillariophyta, Lop Coscinodiscophyceae, Phan 1ép
Thalassiosirophycidae, B Thalassiosirales, Ho Skeletonemataceae Lebour 1930, Chi Skeletonema
Greville 1865, Loai Skeletonema costatum Cleve 1878 [11].

MG ta loai: T€ bao cb dang hinh tru hodc gan hinh cau. Mit vé t&€ bao thuong 16i. Cac t&
bao ndi nhau bang cac gai xung quanh mép mit vé tao thanh chudi dang soi. Cac gai thuong
manh, thing hogc d6i khi xoan nhe. Khoang cach néi giita 2 t&€ bao thuong 1én hon chiéu cao
t&€ bao. T€ bao c6 duong kinh 8-15 um, cao 4-12 um (Hinh 2).

Dic trung hinh théi ctia 15 chting tao phan 1ap dugc tém tat trong Bang 1. Cac chting tao
nghién cttu déu mang dic diém chung ctia loai. S§ lwong t& bao trong chudi dao dong trong
khoang 10-40 t& bao trong mot chudi. Khoang cach gifta cac t& bao ciing dao dong dai ngan
khac nhau tuy chung. Puong kinh t€ bao dinh dudng dao ddng trong khoang 5-22 um, rong
nhét la chung SKTA32, 20-22 um, hep nhét la ching SKTA22, 5-7 um. Chiéu cao cua cac t&€ bao
ciing bién déng va dao déng trong khoang 3-23 um. Noi chat trong t€ bao phan bd déu hodc
tap trung vé phia vach t&€ bao. Nhin chung, mac du cung moét loai nhung hinh thai cua cac
chung tao phan 1ap duwoc cé su bién dong nhigu. Mot s8 nghién ctru cho réng & tao silic, cac yéu
t0 ngoai canh nhu nhiét 46, quang ky, dinh dudng... va ca yéu t6 noi tai nhu té¢c d6 phan bao c6
thé anh huéng dén hinh dang t& bao va trang théi két chudi ctia t& bao [15].

Phin bo: Pha Tam Giang — Cau Hai, dam Lang C6 tinh Thtra Thién Hué& [11].
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Hinh 2. Hinh théi ctia 15 chung tao Skeletonema costatum phén 1ap dugce tie vung ven bién
tinh Thita Thién Hué&

Bang 1. Dic trung hinh thai va phan b8 ctia cac chiing tao Skeletonema costatum phan 1ap
tlr viing ven bién Thira Thién Hué

Hinh
. " v Té  Khoiang PDPuong  Chiéu O
Chung Nguoén dan‘g te bio: chch® kinhe caod Noi chat
bao
Oval hay AN A
SKIAL-  wénAn  hinhtra 1231 dai 1520  10-1¢ L nanbddéutrong
S1 .. té€bao
dai
SKTAL-  ppjanan TRV 00 40 i 9-11 911  14pfrungovich
S2 ngan té bao
SKTAZL- pianAn  Trudai 1220 Hep 9-10 2023 lapungovdch
S3 té bao
SKIAZ - ppianan  THOREW ) o8 Gai 57 7-11  1aptrung G vich
-54 dai, nho t€ bao
SKTA31 Thun An Hinh cau o0 3 Hep 10.0-10.5 711 Phan b?, d\eu trong
-S5 hay ellip té€’bao
SKTA32 Thuén An H“mhv tru 10-21 dai 20-22 7.8 Phan bg dfeu trong
-S6 ngan té bao
SKTA41 Oval h Hep Tép trung 6 vach
ThuanAn & Y 10-31  hoic 12-14 7-13 ap frung o vac
-S7 tru ngan dai t€ bao
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Hinh . 5
. " e Té Khoang Duong Chiéu N
Chung Nguon dan‘g te bios cach® Kinhe caod Noi chat
bao
SKVT11 Vinh Oval hay .. Phan bg déu trong
" 15-2 11-12 —11 N
- S8 Thanh hinh cau 2 dai 8 té bao
SKVT21 Vinh .. Phan b6 déu trong
_ 59 Thanh Oval 16-30 dai 9-11 4-10 & bao
SKVT31 Vinh . " .. Phan bg déu trong
10 Thanh Hinh cau 16-30 dai 7-8 6-12 & bao
Hinh tru
KCD11 anh . i Ta b vach
SKC Can nginva 1540  dai 7-8 6-9 ap trung o vac
-S11 Duong R té bao
nhé
SKCD22 Canh Hm}b tru 15-40 Hep 45 5 7 Tap trling‘ & vach
-S512 Duong ngan t€ bao
SKLC11 Ling Co Hm}z tru 10-25 Hep 10-11 36 Phan b(i d‘eu trong
- 513 ngan té bao
KLC22 " .. Ta b vach
SKLC LingCé  Hinhciu 2040  dai 8-9 5-7 ap trung o vac
-S14 té€ bao
KLC31 Hinh Ta b vach
SKLE3L 1 ing €6 MUY 5040 Hep 8-10 5-9 ap trung o vac
-S15 ngan t€ bao

a: 58 lwong t& bao trong chudi; b: khoang cach ndi gitta hai t& bao trong chudi; < duong kinh t& bao tinh

bang pm; ¢ chiéu cao ctia t& bao tinh bang um; ©: noi chat bén trong t& bao dinh dudng

3.2 Duong cong sinh tredng cta cac chung tdo nghién cttu khi nudi trong méi treong F/2

Viéc xac dinh duong cong sinh truong duoc tién hanh ngay sau khi cac chung tao dugc
phan 1ap. D€ xac dinh duwong cong sinh trudng, cac chung nghién cttu da dwgc nuoi cay trong
mdi treong F/2 ¢ cac binh dung tich 500 mL chita 200 mL m6i trueong dinh dudng véi mat do
cay chuyén la 1/10 (v/v). Mat do t€ bao duoc xac dinh sau 0, 2, 4, 6,..., 14, 16 ngay nudi cdy.
Puong cong sinh truong duoc vé ra dwa vao su bién ddng mat do t€ bao sau mét thoi gian nudi

.
cay.

Két qua nghién ctu thu duoc cho thdy médc du véi mic do tiép giong nhu nhau,
sinh treong va phat trién ¢ cuing mot diéu kién nudi cdy, nhung mat do t€ bao cua cac chung
khac nhau ¢ cac thoi gian nudi cady nhw nhau la rdt khac nhau (Hinh 3A va 3B). So sanh su
sinh treong cta cac chung tao nghién ctru ching t6i nhan thay:

— Cac ching tao phan lap duoc déu sinh treong va phat trién tot trong moéi treong F/2.
Mat do té€ bao téng cham trong 4-6 ngay dau nudi cay va sau do6 tang nhanh, dat mat d6 cuc dai

trong khoang tit ngay 8 dén ngay 12.

— Mat do cuc dai dao dong tir 6,07x105 tb/mL dén 10,06x105 tb/mL; cao nhat la chung S6,
dat cuc dai 0 ngay nuoi thit 11 va méat d6 10,06x105 tb/mL; thap nhét la chung S10, dat cuc dai &
ngay thtt 10 va mat d6 6,07x10° tb/mL.
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— Céc chung tiém nang sinh tredng tot la S1, S6 va S8

——S1 —i—S2 —#—S3

S4 —2¢=S5 —@—S6 —+t—S7

9.0a 237
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B

Hinh 3. Su sinh tredng ctia cac ching tao nghién cttu khi nu6i trong moi treong F/2. A: cac chung
51,2,3,4,5,6,7; B: cac chung S8,9,10,11,12,13,14,15

3.3  Xac dinh mt s6 thanh phin dinh dudng trong sinh khéi cua cic chung tio
Skeletonema costatum nghién ctitu

Thuee t€ chi mét s6 lwgng khong 16n cac chung vi tdo duoc nudi cay thanh cong trong cac
trai giong dwa trén thuc tién can nhic vé tinh sén c6 ctia chung, dé& nudi trong, dic trung sinh ly
ctia t& bao, thanh phan dinh dudng, kha ning tiéu héa va sy vang mat ctia cac doc t& hodc chat
kich thich sinh trudéng khac [7]. Do d6, ngoai tiéu chi 1a sinh trudong t6t, mot s chi tiéu
dinh dudng nhu ham lwgng protein, lipid va carbohydrate ciing 1a nhiing thong s& tham khao
dung d€ lya chon cac ching tao dung lam thitc an nudi trong thiy san. Trong nghién ctru nay,
cac chung tao sau khi phan lap dwgc tién hanh nudi sinh khéi d€ phan tich mét sd chi tiéu
dinh dudng.

Ham lwong protein

Trong cung diéu kién, cac chung khac nhau ké ca cac chung c6 cung mot nguon gdc thi

ham luong protein trong sinh khoi cting khéng giong nhau (Hinh 4). Ham luong protein trong
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cac chung nghién cttu dao dong tir 4,75 % (6 chung S10) dén 17,55 % (¢ chung S1) tong sinh
khdi kho. Ham luong protein trong sinh khdi tao cling khong phu thudc vao nguén gdc ching.
Cac chung tiém nang duwoc lua chon gom S1, S2, S4, S5, S9, S14 va S15 c6 ham luwgng protein
dao dong trong khoang 12-17 % (Hinh 4).

20

18

12.28

Ham lwg'ng protein tong sd (%)

51 52 53 54 55 56 57 S8 59 510 511 S12 S13 514 515

Chung

Hinh 4. Ham lugng protein trong sinh khéi kho cac chung tao nghién ctru
Ham lwong lipid

Mic du dwgc nuodi trong cung diéu kién, cac chung khac nhau thi c6 ham lwong lipid
trong sinh khéi khong gidng nhau (Hinh 5). C4c ching trong ciing mdt ngudn gdc thu mau
ciing khong giong nhau vé ham lwong lipid. Ham lwgng lipid trong cac chung nghién cttu dao
dong tr 2,91 % (chung S4) dén 10,83 % (chung S1) tdng sinh khoi. Cac chung tiém nang dugc
lwa chon gom S1, S2, S13 va S15 voi ham luwong lipid trong khoang 8,94-10,25 %.

12

10.25

Ham lurgng lipid tdng 6 (%)

S1 s2 S3 sa S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15
Chung

Hinh 5. Ham lugng lipid trong sinh kh&i kho céc chung tao nghién ctru
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Ham lwong carbohydrate

Céc chung c6 ham luong carbohydrate trong sinh khdi cling khong giong nhau, dao dong
trong khoang ttr 3,8 % (chting S7) dén 8,09 % (chting S10) (Hinh 6).

Ham lwgng carbohydrate (%)

S1 S2 S3 sS4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 N
Chung

Hinh 6. Ham lwong carbohydrate trong sinh khéi khé cac chiing tao nghién cttu
Vi tdo dong vai tro quan trong trong nudi trong thuy san nhu la mot phuong tién dé lam
giau dong vat phu du dé€ lam thiic &n cho 4u trung tom ca va mot s6 nhém dong vat thuy san
khac. Nhu cau thiic an cua cac loai dong vat an tao phu thudc vao thanh phan sinh hod cua cac
loai tdo. Do vay ma viéc xac dinh thanh phan sinh hod la viéc lam can thiét d€ chon lua cac loai
vi tdo vdi muc dich dung lam thitc dn. Ham luong lipid, protein va carbohydrate ctia cac loai
vi tdo la mot trong nhiing 1y do chinh d€ lwa chon nhitng loai d€ dung vao muc dich lam ngu6n

thitc an cho nuoi trong thuy san.

Mic du c6 su khac biét dang ké vé thanh phan ctia cac 16p va loai vi tao, protein luén la
thanh phan hitu co chinh, sau d6 la lipid va carbohydrate. Ham luong protein, lipid va
carbohydrate ctia cac loai vi tao lan luot 1a 12-35 %, 7,2-23 % va 4,6-23 % theo khoi lwong kho.
Vi tao silic Skeletonema costatum dwoc biét c6 ham luong dinh dudng phut hop doi véi mot sd
loai du trung thuy san véi gia tri protein, lipid va carbohydrate Ian lwot 1a 25 %, 10 % va 4,6 %
[2]. M4t nghién cttu xac dinh ham lwong dinh duéng cta tdo Skeletonema costatum phan lap tir
viing ven bo Tay Nam An Db ciing cho thdy thanh phan dinh dudng bao gom protein 12,12 %;
lipid 1,56 % va carbohydrate 5,94 % trong lwong kho [9]. Trong nghién cttu nay, ham luong cac
chat trong sinh khéi cac chung vi tao bién dong nhiéu. Mot sd ching thé hién chat luong kém
v6i thanh phan sinh hoa dat dudi ngudng trung binh. Mot sd chung dat nguwdng trung binh
nhw S1, 52, 59, S14 va S15, v6i muitc protein va lipid dao ddng trong khoang 12-17,5 %;
7-10,8 % sinh khoi kho. Nhu vay, mot s6 chung phén lap duoc ¢6 ham luong dinh dudng dat
ngudng trung binh ctia loai.
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4  Kétluan

Trong nghién cttu nay, 15 chuing tao silic Skeletonema costatum da dwoc phan lap tr vung
nghién cttu va dugc dwa vao nhan nudi thanh cong trong moi trieong nhan tao (moi treong F/2,
diéu kién phong thi nghiém). Cac chung tao Skeletonem costatum phan lap tx vung bién ven bo
Thita Thién Hu€ c6 kha ning sinh trudéng kha dong nhat. Mot s6 chung cd téc do sinh trudng
cao (xét vé mat do sinh treong cuc dai) dugce ké dén d6 la chung SKVT21, SKTA41, SKTA12 va
nhém cac chung SKLC31, SKLC22 va SKCD22.

Trong diéu kién thi nghiém ban dau, cdc chiing tao phéan lap duoc ¢6 ham luong protein,
lipid va carbohydrate duoc xéc dinh ndm trong khoang trung binh d6i véi cdc chung trong
cung mot loai. Vi vay, can c¢6 nghién cttu tdi wu hod diéu kién nudi cdy d€ ting cuong chat
luong sinh khdi. Dya vao két qua phén tich sinh hod ban dau, két hop véi khao sat tdc d6 sinh
truong, chung toi da chon ra duwoc mot s6 chung tao tiém nang dé phat trién nghién ctu tiép
theo, d6 1a SKTA12, SKTA13, SKVT21, SKLC22 va SKLC31.

Loi cam on

bay la két qua cua dé tai khoa hoc va cdng nghé cap tinh duoc ngan sach nha nudce tinh
Thira Thién Hué€ dau tu (tén dé tai “Nghién citu quy trinh sin xudt sinh khoi tdo silic Skeletonema
costatum tai Thia Thién Hué”, ma s6 TTH.2016-KC.05).
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ISOLATION AND SELECTION OF SOME Skeletonema costatum
STRAINS FROM THUA THIEN HUE COASTAL ZONE FOR
AQUACULTURAL FEED

Nguyen Thi Thu Lien*, Nguyen Hong Son, Hoang Tan Quang, Le Thi Tuyet Nhan
HU - Institute of Biotechnology, Road 10, Phu Vang, Thua Thien Hue, Vietnam

Abstract: Skeletonema costatum is one of the most common diatoms used for aquacultural feed.
In this study, 15 Skeletonema costatum species were isolated from Thua Thien Hue province and
successfully cultured in an artificial medium (F/2 medium, laboratory conditions). The growth
rate was relatively similar. The strains with high growth rates were 59 (SKVT21), S7 (SKTA41),
S1 (SKTA12), S15 (SKLC31), S14 (SKLC22) and S12 (SKCD22). Under initial experimental
conditions, the protein, lipid and carbohydrate content was acceptable — in the medium range of
the strains of the same species. Based on the results of the initial biochemical and growth

analysis, the potential strains, namely S1, S2, 59, 514, and S15 were chosen for further studies.

Keywords: Skeletonema costatum, diatom, aquacultural feed, Thua Thien Hue
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