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ABSTRACT

This study is aimed to determine the appropriate method for elaborating of
single cell detritus (SCD) from red seaweed (Gracilaria tenuistipitata) and
to assess the effects of SCD as feed on growth and survival of Artemia
franciscana- one filter feeder species. Three SCD products including SCD-
N, SCD-L, SCD-Y were elaborated with the process: Step 1) seaweed
powder was immersed in freshwater, shaked well during 2 hours; Step 2)
non-fermented and fermented with Lactobacillus acidophilus (SCD-L) or
yeast Saccharomyces cerevisiae (SCD-Y) for 72 h; Step 3) separated by
filtering through 50 um mesh size. The densities of SCD-N, SCD-L and
SCD-Y are 77.7 £ 4.7 x 10 165 + 10.0x10* and 301 + 30.6x10*
particles/mL, respectively. Artemia were fed by 7 feeding regimes, shrimp
feed was considered as the control diet, the others were 6 food regimes in
which shrimp feed was replaced by SCD-N, SCD-L, or SCD-Y, with
percentage of 50% and 100%. Results showed that diet with 100% SCD-Y
or a combination of 50% SCD and 50% shrimp food presented the
relatively high survival rate, good growth performance of Artemia, as well
as a positive influence on the maturity of A. franciscana.

TOM TAT

Nghién cieu dwoc thiee hién nham xdc dinh phwong phép thich hop dé thu
hoach té bao don (single cell detritus, SCD) tir rong cdu chi (Gracilaria
tenuistipitata) va danh gia anh hwéng cua viéc si dung SCD lam thirc an
dén sinh truong va ty 1é song ciia Artemia franciscana-mét doi twong dn
loc. Quy trinh thu hoach SCD gom 3 buéc nhw sau: Bude 1) bt rong bién
dirge ngdm va ldc trong nuwée ngot khodng 2 gio; Buée 2) tiong img véi
méi logi SCD ma céng doan tiép theo khdc nhau nhw sau: khéng dwoc lén
men (SCD-N), lén men voi Lactobacillus trong 72 gio (SCD-L), lén men
voi nam men trong 72 gio (SCD-Y); Budc 3) loc qua rdy co mdt hedi 50
um va bdo qudn ¢ 4°C. Két qua cho thay mdt @ cia SCD-N, SCD-L va
SCD-Y lan luot la: 77,7 x 10%; 165 x 10 va 301 x 10° hat/mL. Artemia
dirge nuéi voi 7 nghiém thire thire an, trong do, nghiém thirc doi chitng la
thire an tém sii s6 0, 6 nghiém thire con lai gom SCD-N, SCD-L va SCD-Y
Vi cde mike thay thé 100% va 50%. Két qud cho thdy khdu phan 100%
SCD-Y hodc két hop 50% SCD va 50% thirc dn tom sii dd dan dén sw ting
truedng tot, ty 1é song twong doi cao, ciing nhw anh hwéng tich cwe dén qud
trinh thanh thuc sinh san cua A. franciscana.

Trich dan: Ngo Thi Thu Thao va Nguyén Huynh Anh Huy, 2017. Nghién ctru thu hoach va sir dung SCD
(Single cell detritus) tr rong céu (Gracilaria tenuistipitata) 1am thire dn cho dong vat an loc. Tap
chi Khoa hoc Truong Pai hoc Can Tho. 49b: 91-99.
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1 GIOI THIEU

Tao la ngudn thirc dn khong thé thiéu trong san
xut gidng va nudi thuong phim céc loai dong vat
blen cac giai doan sinh truéng cua dong vat than
mém hai manh vo, giai doan au trang cua mot s0
loai giap xac va giai doan rat sém trong qué trinh
phat trién ciia mot sd loai ca. Tuy nhién, khong
phai tit ca cac loai tao déu thich hop cho cac loai
dong vat an lgc. Loai tdo phu hop phai dugc lua
chon dya trén cac ti€u chi la kha nang nudi sinh
khéi, kich thude té bao, kha ning tiéu hoa va gia tri
dinh dudng néi chung ddi véi dong vat an loc.
Coutteau (1996) cho ring trong thuc t& san xuét
gidng nhan tao cac dbi twong thuy san, viéc san
xut sinh khdi tio 13 mot qué trinh phuce tap, tén
kém va ket qua phy thudc rat nhiéu vao bién ~dong
clia cac yéu té moi truong, dac biét la thoi tiét. Do
d6, viée tim kiém mot nguon thirc an thay thé it ton
kém hon va giam thiéu cac giai doan san xuat phirc
tap, nhung van dam bao dugc cac tiéu chi vé dinh
dudng va kha nang hap thu ctia sinh vat 1a rat can
thiét.

SCD (single cell detritus-dang t& bao don)
khong phai 13 té bao sdng ma 1a manh vun cua rong
bién dugc tach ra thanh dang cac t& bao don 1é.
Tuy theo loai rong bién, phuong phap thu hoach va
bao quan ma SCD s¢€ cé nhiing gia tri dinh dudng
dic trung khac nhau. Cac nghién ctru vé thu hoach
va st dung SCD da dugc tht nghiém trén Artemia
(Uchida, 1997), nghéu Ruditapes decussatus
(Camacho et al, 2004) va hau Crassostrea
belcheri (Tanyaros va Chuseingjaw, 2016) cho
thdy anh huong kha tich cuc dén sinh truong va ty
1¢ sdng cuia cac ddi tugng néu trén. Uchida (1997)
bd sung vi khudn Pseudoalteromonas espejiana
vao bdt rong Ulva va dat dugc mat do 10° hat/mL
sau 16 gio. Tac gia thu dugc két qua 1a thanh phén
dam trong thtrc an SCD d ting 1én 2 14n sau khi vi
khudn bam dinh va phat trién trén cac hat SCD va
co thé st dung lam thirc an cho Artemia tir giai
doan 4u tring. Camacho et al. (2004) uvong giong
nghéu Ruditapes_decussatus bang khau phan cho
in hoan toan bang SCD tir rong be Laminaria
saccharina (99% cac hat SCD c6 kich thude <20
pm) thi nghéu gidng ting truong khdi lwong va
chiéu dai dat twong (mg 54% va 68% khi so sanh
v6i khau phan tao tuoi. Cac két qua nghién ciru
trén cho thdy SCD c6 thé 1a mot giai phap dé thay
thé tao twoi trong qua trinh nuéi cac déi tuong thay
san c6 dic diém an loc (filter feeder). Nghién ctru
nay dugc thuc hién nhim danh gia két qua thu
hoach SCD tir rong cau chi (Gracilaria
tenuistipitata) bang 3 phuong phap khac nhau va
anh huong cia cac loai SCD nay dén ting trudng,
ty 1& sdng cua Artemia franciscana- mot loai giap
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xac ¢6 dac diém an loc khong chon lya céac hat thuc
an c6 kich thudc <50 pm. Néu SCD co thé thu
hoach tir mot sb loai rong bién & Viét Nam va ¢
anh huong tdt ddi véi sinh truéng, sinh san cua
Artemia thi loai thirc an nay c6 kha nang dugc st
dung trén cac ddi twong an loc khac, gop phan chi
dong thirc an trong qua trinh wong gidng hodc nudi
thuong pham thay vi phai phu thudc hoan toan vao
tao tuoi nhu trude day.

2 PHUONG PHAP NGHIEN CUU

2.1 Thinghi¢m 1: Kha ning thu sin phim
va chat lwgng SCD tir cac phwong phap thu
hoach khac nhau

SCD duogc thu hoach tir rong cau chi (mua tu
Nha Trang, Khanh Hoa) bang 3 phuong phap va
mdi loai san pham cua timg phuong phap s& dugc
dat tén SCD-N, SCD-L, SCD-Y:1) Nghi¢m thuc 1
(SCD-N): bot rong bién dugc ngdm va lic trong
nude ngot khoang 2 gid, sau do loc qua ray; 2)
Nghiém thirc 2 (SCD-L): bdt rong bién dugce ngdm
va lic trong nude ngot khoang 2 gid, 1én men voi
Lactobacillus acidophilus (san phiam thuong mai,
mat do 10° CFU/g), sau do loc qua ry; 3) Nghiém
thirc 3 (SCD-Y): bot rong bién duoc ngdm va lac
trong nudc ngot khoang 2 gid, 0 vdi nam men banh
mi (Saccharomyces cerevisiae), sau do6 loc qua ray.

Séan phém SCD-N duogc thu hoach dua trén k¥
thudt dugc mod ta boi Tanyaros and Chuseingjaw
(2016) theo thtr tu cac budc nhu sau:

Budée 1: Lay 100 gram rong cdu (dd siy kho)
cho vao may xay thanh bot nhuyén, sau do lugce
phin rong nay qua mét tim ray loc voi mét ludi
200 pm.

Buwére 2: Cho 0,5 g rong da xay & Bude 1 cung
v6i 250 mL nude cit vao mdi binh tam giac, sau dé
mau duoc lic véi tan s6 100 vong/phut trong 2 gid.

Buée 3: Loc dung dich bot rong qua mot tim
rdy voi mat ludi 50 pm; sau d6 phan dung dich qua
luéi loc duge bao quan ¢ 4°C cho céac thi nghiém
sau.

San phdm SCD-L va SCD-Y duwoc thu hoach
twong tw SCD-N ¢ Bude 1 va Bude 2. Nhung sau
Budc 2, nghiém thuc SCD-L duoc bd sung vi
khuan L. acidophilus & mat do 10° CFU/mL, day
binh chira hdn hop trén bang bong gon va 1 trong
72 gi¢ & nhiét do phong, sau do, SCD-L duoc loc
qua riy c6 kich thudc mat lugi 50 pm va bao quan
& 4°C. San pham SCD-Y duoc thu hoach tuong tw
SCD-L, nhung ndm men (Saccharomyces
cerevisiae) dugc bd sung voi mat do 106 té
bao/mL. Viéc bd sung vi khuén hodc nAm men vao
dé gitp qua trinh phan manh cua rong bién dién ra
nhanh va hi¢u qua hon, tao ra nhiéu hat SCD ¢6
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kich thudc nho <50 pm ma da s6 cac do6i twong in
loc ¢6 thé st dung duogc.

Danh gid kha nang thu hoach SCD

Mat d SCD dugc dém bing budng dém
Improved Neubauer (46 sau 0,1 mm va dién tich
0,0025 mm?) vao ngay 1 (véi SCD-N) va ngay 4,
7, 10, 14 (voi ca 3 loai SCD). Cong thirc xac dinh
mat d0 hat SCD la:

C=E><104
4

Trong do: C la mét 46 SCD (hat/mL), N la s6
hat dém dugc trong 4 6 16n & 4 goc budng dém.

Céac yéu t6 moi truong trong dung dich SCD
nhu gid tri pH, ham lugng TAN va N-NO» dugc
kiém tra vao ngay 1, 10 va 14 cia qua trinh thi
nghiém bang b test SERA (Puc).

2.2 Thinghi¢m 2: Anh hwéng cia SCD dén
tang trudéng va ty 1€ song cia Artemia

2.2.1 BO tri thi nghiém

Artemia dugc cho an 7 loai thitc an khac nhau
(twong tmg v&i 7 nghiém thirc) va mdi nghiém thirc
lap lai 3 1an nhu sau: 1) Thirc dn tom su s6 0 (D6i
ching, F); 2) San pham SCD khéng 1én men (S -N);
3) San phim SCD 1én men v6i vi khuén
Lactobacillus (S-L); 4) San phdm SCD duoc bd
sung ndm men (S-Y); 5) 50% thirc dn tom su va
50% S-N (F+S-N); 6) 50% thirc an tom st va 50%
S-L (F+S-L); 7) 50% thirc an tom st va 50% S-Y
(F+S-Y).

2.2.2 Chuan bi thire an cho Artemia

San phdm SCD-N duoc thu hoach vao ngay diu
tién ngay sau khi qué trinh lic két thuc, dung dich
SCD-N dugc ly tdm va sdy kho & nhiét 46 60°C.
San pham SCD-L va SCD-Y dugc ly tdm va sdy
kho vao ngay tht 7 sau qua trinh @ voi vi khudn
hodc nAm men.

Tao Chaetoceros sp dugc nudi trong phong thi
nghiém, st dung dung dich Walne 1am ngudn dinh
dudng va co bo sung silicate cung véi vitamin
(FAO, 1996). Mat do tao duoc kiém tra bang
budng dém Improved Neubauer tir d6 1am co s& dé
tinh thé tich tio can dung trong khiu phan in cua
Artemia.

Thirc 3n tom su sb 0 (Cong ty Grobest) 1a loai
chira 40-42% dam, dugc ngam trong nudc man 30
%o khoang 15 phut truée khi loc qua ludi 50 pm dé
cho Artemia an.

2.2.3 Qua trinh nuoi Artemia thi nghiém

Tring Artemia duge ap nd v6i nude cd do man
30%o va ty 1€ 1 g tring/1 Lit nudc bién. Syc khi va
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chiéu sang duoc cung cép lién tuc trong qué trinh
4p tring (FAO, 1996). Sau 20-24 gid 4p trimg, sir
dung dng siphon thu 4u trung Artemia méi nd va
dém s6 lugng dé bé tri vao cac binh nudi.

Cho 1 lit nuéc nuodi vao mdi binh nhya (dung
tich 1,6 L), sau do tha Artemia v&i mat d6 100
con/L va syc khi lién tyc trong subt qué trinh nuoi.
Nuée bién st dung nuoi Artemia cd6 do man 30%o
(da dugc xur ly véi chlorine 30 ppm, suc khi manh
trong 3-5 ngay va loc qua tai ludi 5 pm trude khi
cho vao binh nuéi Artemia), suc khi va chiéu sang
dugc cung cdp lién tyc trong qua trinh nudi
Artemia thi nghiém. Artemia duoc cho an mdi ngay
2 1an lac 8 gio va 16 gio. Ngay thir nhat, Artemia &
tit ca cac nghiém thuc dugc cho an tao
Chaetoceros calcitrans v&i mat d6 50.000 té
bao/mL va tang 1én 100.000 tb/mL vao ngay tha 2.
Ké tir ngay thir 3, Artemia dugc cho an theo 7 loai
nghiém thirc an néu trén. Liéu luong thic an dugce
sir dung theo khdu phan an tiéu chuin cho 1 con
Artemia dugce tinh theo khéi lugng kho tir 0,0154
mg/con ngay thir nhat dén 0,2215 mg/con vao ngay
thd 14 coa qua trinh nudi (Nguyén Vin Hoa,
1993). Luong thtc dn dugc can, sau d6 hoa tan voi
nude ¢6 do man twong ung véi moi trudng nudi va
cho an bang micropipette. Viéc siphon rut cin va
thay nudc trong mdi keo nudi Artemia duoc thuc
hién vao cac ngay 3, 5, 8, 11, 13 cla qua trinh thi
nghiém.

2.2.4 Thu thdp s6 liéu vé cdc yéu t6 moi truong

Gia tri pH, ham lugng TAN va N-NO; trong
c4c binh thuy tinh nudi Artemia duoc kiém tra vao
cac ngay tht 1, 3, 7, 10, 14 bang cach st dung bd
test SERA (Puc). Nhiét do trong cac keo nudi
Artemia dugce kiém tra bang nhiét ké thuy ngan vao
lac 7h sang va 14h chidu hang ngay.

2.2.5 Thu thdp so liéu vé sinh trucng va ty 1é
song ciia Artemia

Chiéu dai Artemia: Thu mau 30 con 4u tring
Artemia méi né vao ngdy dau tién va ldy ngau
nhién 5 con/keo cia timg nghiém thirc dé do chiéu
dai vao ngay thtr 3, 7, 10 va 14 cta qua trinh nuoi.
Chiéu dai Artemia dugc tinh tir diu dén chac duéi,
va dugc do théng qua kinh lap co gin tric vi thi
kinh.

Ty 1é song cita Artemia dugc xac dinh vao
ngdy thir 14 cta qua trinh nu6i dya vao s6 con con
song & mdi keo theo cong thic:

N, x100
SR(Y%)=—2—"
1
Trong d6: N la s6 4u trung tha nudi ban dau;
N, 12 s6 con con sbng tinh & thoi diém thu mau.
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Ty 1¢ Artemia bit cip va con cii mang tring
dugc thu vao ngay 14 cua qua trinh thi nghiém va
dugc tinh theo cac cong thirc nhu sau:

s 1A W&p ax Cx2x100

Ty le bat C?.lpi TLBC(%) = T

Trong do: C 1a sO cdp Artemia, M 1a téng sb
con con song.
Ty 1€
TLMT (%) =

con cai

T x100

mang tring:

Trong do: T la sO con cai mang trimg, M la
téng sb con con sdng.

2.2.6 Phwong phdp phan tich va xit Iy s6 liéu

St dung phan mém Microsoft Excel dé tinh cac
gi4 tri trung binh va do 1éch chuin cua cac sb liéu
thu thap tr cdc nghiém thirc. Phuong phap phan
tich ANOVA mét nhén t6 trong phdn mém SPSS
22.0 duogc ap dung dé so sanh su khac biét gitta cac
gi4 tri trung binh ciia cac nghiém thic bang phép
thtr Duncan véi p<0,05.

3 KET QUA VA THAO LUAN

3.1 Kha ning thu hoach va chit lwong ciia
SCD

3.1.1 Cdc yéu té méi truong

Gia tri pH cuia dung dich SCD-N dat cao nhat
(6,67 = 0,29) vao ngay 7 va giam nhe vao ngay 14
(6,33 £ 0,14). Gia tri pH cua dung dich SCD-L va
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SCD-Y khéc nhau c6 y nghia (p<0,05) vao ngay 7,
twong duong nhau vao ngay 10 va ngay 14 (Bang
1). Gia tri pH giam lién tuc theo thoi gian ching té
c6 su 1én men lactic do hoat dong cta vi khuén va
nam men.

Bang 1: Bién dong gia tri pH trong cic loai
dung dich SCD

Ngay Nghi¢m thirc
thu miu SCD-N SCD-L SCD-Y
7 6,67 = 0,29 4,50 +0,00*° 5,00 + 0,0
10 6,67+0,29" 433+0,29* 4,50 +0,0°
14 6,33+0,14> 4,00+0,00*0 4,00+ 0,0

S6 lidu (TB+std) co chit cdi khdc nhau trong ciing mot
hang cho thay sw khac biét co y nghia (p<0,05)

Nghiém thitc SCD-N ¢6 ham lugng TAN cao
nhit vao ngay thir 10 (3,33 £ 0,29 mg/L) va giam
dang ké vao ngay thir 14 (1,0 £ 0,0 mg/L). Trong
khi d6, ham lugng TAN & SCD-L 1a thép nhét va
khong bién dong theo thoi gian. Ham lugng TAN
trong dung dich SCD-Y ¢ muc trung binh (1,0 £+
0,0 mg/L) va giam mot nira vao ngay thr 14 (Bang
2).

Ham luong N-NO;" ting dan theo thoi gian bao
quan SCD-N. Ngay thtr 10 cua qua trinh bdo quan,
SCD-N ¢6 ham lwong N-NO,™ cao nhat (1,0 £ 0,0
mg/L) va ting dang ké vao ngay thir 14 (2,67 +
0,29 mg/L). Ham luong NO, & hai nghiém thic
con lai rat thip va khong c6 sy khac biét giita
SCD-L va SCD-Y (p>0,05).

Bing 2: Bién dong ham lrgng TAN va NOy (mg/L) trong cic loai dung dich SCD

. TAN (mg/L) N-NO» (mg/L)
Nghi¢m thire Ngay 1 Ngay 10 Ngay 14 Ngayl  Ngay10 _ Ngay 14
SCD-N 1,0£0,0 33303  1,00£0,0° 0£0,0  1,0£0,0° 2,67+0,3"
SCD-L - 025£00°  025+0,0° - 00£0,0° 0,000,
SCD-Y - 1,00£0,0°  0,50+0,0° - 00+0,0°  0,03+0,I°

86 liéu (TB=std) c6 chif cdi khdc nhau trong ciing mét cét cho thdy sw khdc biét cé ¥ nghia (p<0,05)

3.1.2 Mt dé SCD (hat/mL)

Cac hat SCD-N va SCD-L 1a nhitng hat trong
suét, ¢6 mau xanh sang hodc mot $6 hat c6 mau do
va khong c6 hinh dang nhat dinh. Tuy khong du
diéu kién dé do kich thudc cac hat SCD nhung khi
quan sat dudi kinh hién vi cing d6 phong dai thi
cac hat SCD-Y c¢6 kich thudc nhé hon nhiéu lan so
v6i SCD-N va SCD-L, da phan ching c¢6 mau xanh
sang, hat nho hon té bao nam men chiém ty 1€ cao.
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Két qua cho thdy SCD-N c¢6 mat d6 cao nhét &
ngdy dau tién (776.667 + 46.926 hat/mL) va c6 xu
huéng giam dan theo thoi gian bao quan. Trong khi
d6, mat do SCD-L va SCD-Y tang dan trong 7
ngdy dau va giam dan trong 7 ngay cubi cia quéa
trinh thi nghiém (Bang 3). Cu thé, SCD-L va SCD-
Y déu dat mat do cao nhat ¢ ngay thir 7 cta quéa
trinh bao quan, 1an lugt & mirc 1.650.000+100.000
va 3.010.000+306.472 hat/mL.
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Hinh 1: Rong ciu khé (A), Dung dich SCD-Y dwéi kinh hién vi (B; 40x) va Bot SCD-Y sau khi sdy

kho (C)
Bang 3: Mat do SCD (hat/mL) trong cac nghiém thirc theo thoi gian bao quan
Nea Nghiém thirc
gay SCD-N SCD-L SCD-Y
1 776.667 +46.926 - -
4 696.667 +20.052? 833.333 + 80.364° 970.000 £ 82.614°
7 485.833 +36.429* 1.650.000 + 100.000° 3.010.000 + 306.472°
10 225.667 +43.662 935.000 + 85.440° 1.980.000 + 72.629°
14 132.500 + 18.875% 216.667 + 38.188° 1.128.333 + 180.716°

S6 lidu (TB+std) c¢6 chit cdi khdc nhau trong ciing mét hang cho thdy s khdc biét ¢é ¥ nghia (p<0,05)

Mat @6 SCD-N ¢ thi nghiém nay cao hon mirc
33,7 + 7,0x10* hat/mL dugc cong bd boi Tanyaros
va Chuseingjaw (2016). Tuy ty 1¢ khdi luong bot
rong va thé tich nudc 1a nhu nhau (0,2% w/v)
nhung c¢6 su khac biét vé mat d6 SCD so véi
nghién ctru nay vi ludi 50 pm duogc st dung dé thu
SCD-N. Tanyaros va Chuseingjaw (2016) gitr SCD
trong dung dich nudc bién c6 d6 man 30%o nham
han ché qua trinh phan hity. Nguoc lai trong nghién
ctru nay, SCD-N duoc bao quan trong nudc cit &
nhiét do 4°C va diéu nay c6 thé din dén sy phat
trién cta vi khuan 1am cho mat 36 SCD-N giam rat
o theo thoi gian.

Mat d¢ SCD-L va SCD-Y trong nghién clru nay
thip hon so voi mirc 3x10® hat/mL (kich thudc hat
tir 2-20 wm) ma Camacho e al. (2004) di cong bd.
Su khac biét nay do bot rong bién ma cac tac gia sir
dung véi ty 18 khdi lugng/thé tich (w/v) 1a 10%,
trong khi ty 1¢ w/v cua SCD-L va SCD-Y la 0,2%.
Bén canh d6, cac tac gia da tao ra SCD tu 3 giai
doan la hydrat hoa va xtr 1y acid, xr Iy vdi enzyme
(endoglucanase va cellulase) va phan hiy bdi mot
s6 nhém vi khuan (P. espejiana, Vibrio sp.). San
phim SCD-L va SCD-Y trong nghién ciru nay chi
duoc tao ra tr qua trinh 1én men cua vi khuén
Lactobacillus hodc ndim men S. cerevisiae sau khi
qué trinh lic két thuc, do d6 qua trinh phan manh
¢ thé da bi han ché va két qua lam cho mat do
SCD dat thap hon.

Mat d6 SCD trong nghién ctiru cua Uchida va
Murata (2002) 1a 5,8x107 hat/mL dugc tao tr 5,0%
bot rong bién Undaria, 3,5% NaCl, 0,5% enzyme
cellulase, 10° t& bao vi khudn Lactobacillus brevis,
5,3x10° t& bao nAm men Debaryomyces hansenii,
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1,2x107 t& bao ndm men Candida sp. va dugc 1 6
ngay ¢ nhiét 6 20°C. Két qua nay cao hon han mat
d0 cta 3 loai SCD-N, SCD-L va SCD-Y dat duogc
vao ngay thr 7 ciia qua trinh 1én men tuong ung la
485.833, 1.650.000 va 3.010.000 hat/mL. C6 thé 1a
do hoat dong ciia enzyme cellulase va cac vi sinh
vét bd sung di tac dong manh va cho két qud mat
do SCD dat cao hon. Tuy nhién, néu xét vé kha
nang tng dung thue té thi phuong phap cua Uchida
va Murata (2002) kha phirc tap va doi hoi rat nhiéu
thanh phan nguyén liéu tham gia vao qua trinh
phan méanh dé tao san phim SCD.

Xac dinh phwong phdp thich hop dé thu hoach
SCD

SCD-N c¢6 mat d§ cao nhit vao ngay dau tién
va giam dan theo thoi gian do sy phan hity té bao.
Ham luong NO,™ tir muc 0,0 mg/L di ting dan
trong qua trinh bao quan. Do d6, SCD-N nén dugc
thu hoach ngay sau khi qua trinh lic két thic bang
cach ly tim va sdy kho & nhiét do 60°C, sau d6 bao
quan ¢ nhiét d6 4°C. Mat do hat trong cac nghiém
thirc SCD-L va SCD-Y dat cao nhat vao ngay tht 7
cua qua trinh bao quan, do d6 SCD-L va SCD-Y
can duoc thu hoach va bao quan dé su dung lam
thirc in cho cac ddi turong thity san in loc vao ngay
thir 7. Cach thu hoach va bao quan nay giip san
pham dam bao duy tri chat lugng, khong nhiém tap
va khong anh huéng dén méi truong nudi khi cho
an dudi dang dung dich.

Theo két qua thu dugc, 1 g bot SCD-N kho
thanh phim duoc tao ra tir 52 g bot rong cau va 26
lit nudc. Trong khi d6, dé c6 duge 1 g bot SCD-L
khé thanh pham can c6 39 g bot rong cau, 19,5 g
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men vi sinh Lactobacillus acidophilus (10° CFU/g)
va 19,5 lit nude. Dang cha y 1a 1 g bot SCD-Y khod
thanh pham chi can 3,5 g bot rong cau, 1,75 g men
banh mi (13,0x10° CFU/g) va 1,75 lit nuge. Nhu
vay, viéc thu hoach SCD-Y gitp cho viéc tiét ki€ém
nguyén liéu mot cach hiéu qua hon.

3.2 énh hwdng ciia SCD dén ting truéng
va ty 1€ song ctia Artemia

3.2.1 Bién ddng ciia cdc yéu t6 méi truong

Nhiét do va pH

Trong 14 ngay thi nghiém, nhiét ¢ trung binh
lac 7 gio va 14 gio lan luot 1a 25,7 + 0,47°C va
30,4 + 1,94°C véi mic chénh 1éch trung binh trong
mot ngay 1a 4,68°C. Gia tri pH trong 7 ngay du &
tat ca cac nghiém thirc déu 6n dinh, dao dong trong
khoang 8,7-9,0. Vao ngay thr 14, pH & cac nghiém
thirc déu giam dao dong tir 8,0-8,5 va khong khac
biét c6 y nghia (»p>0,05). Theo Nguyén Vian Hoa va
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ctv.,, (2007) thi A. franciscana (Vinh Chau) phat
trién tot trong didu kién pH tir 7-9 va nhiét do tur
22-35°C, nhu vay nhiét d6 va pH moi truong nudi
trong qua trinh thi nghiém khéng anh huong dén su
phat trién cta Artemia.

Ham luong TAN va NOy

Ham luong TAN trong 3 ngay dau khong co su
khac bi¢t gilra cac nghiém thac (p>0,05). Su khac
biét xuat hién tir ngay 7 dén ngay thir 14 cia qua
trinh thi nghiém, trong d6 nghi¢m thuc F+SCD-Y
luén ¢6 ham luong TAN cao nhit va cac nghiém
thirc con lai c6 ham lugng TAN dat thap hon
(Bang 4). Mac du vao ngay 10 va 14, nghiém thirc
F+SCD-Y ¢6 ham lugng TAN > 3,0 mg/L nhung
Artemia van phat trién binh thuong. Su bién dong
khong theo quy luat cia TAN c6 thé do viéc thay
nudc vao cac ngay 3, 5, 8, 11 va 13 cua qua trinh
thi nghiém.

Bang 4: Ham lwgng TAN (mg/L) trong cac nghiém thirc nudi Artemia

N Ngay
STT Nghiém thirc 1 3 7 10 14
1 F (PC) 0,25+0,0 0,38+0,18* 1,00 + 0,0¢ 1,38+0,18° 1,63+0,18°
2  SCD-N 0,25+0,0 0,50 = 0,0* 0,50 £ 0,0° 0,50 +£0,00* 0,25+ 0,00
3 SCD-L 0,25+0,0 0,50 = 0,0* 0,50 £ 0,0° 0,50 +0,00* 0,25+ 0,00
4 SCD-Y 0,25+0,0 0,50 +0,0* 0,75 + 0,0 1,38+0,18° 1,38+0,18°
5  F+SCD-N 0,25+0,0 0,50 = 0,0* 0,88 + 0,18 1,38+0,18° 1,38+0,18°
6  F+SCD-L 0,25+0,0 0,50 = 0,0* 0,63 +0,18% 1,25+0,35>  1,63+0,18°
7  F+SCD-Y 0,25+0,0 0,50 + 0,0* 1,63 £0,18¢ 3,00+ 0,00°  3,13+0,18°

86 ligu (TB=std) c6 chif cdi khdc nhau trong ciing mét cét cho thdy si khéc biét ¢é ¥ nghia (p<0,05)

Trong 7 ngay dau cua thi nghiém, ham luong
N-NO; cta cac nghiém thirc khong cé su khac biét
(»>0,05). Tr ngay thtr 10, ham lugng N-NO; ting
cao trong tit ca cic nghiém thirc, ngoai trir nghiém

thirc cho an SCD-N (Bang 5). Hau hét cac nghiém
thirc ¢6 ham lugng N-NO,™ dat mrc an toan (< 0,3
mg/L). Piéu nay c6 thé do viéc siphon thay nudc
vao ngay 3, 5, 8, 11 va 13.

Bang 5: Bién dgng ham lugng N-NO;" (mg/L) trong cic nghiém thirc nudi Artemia

in , Ngay
STT Nghiém thirc I 3 = 10 14
1 F (BO) 0+0,0 0=+0,0 0,03 0,042 0,50 £ 0,00° 0,63 +£0,18¢
2 SCD-N 0+0,0 0=+0,0 0,00 +0,00* 0,00 £+ 0,00? 0,00 +0,00*
3 SCD-L 0+0,0 0=+0,0 0,03 0,042 0,03 £ 0,04 0,00 +0,00*
4 SCD-Y 0+0,0 0=+0,0 0,00 +0,00* 0,05 £ 0,00% 0,05 +0,00*
5 F+SCD-N 0+0,0 0=+0,0 0,05+0,072 0,08 £ 0,04 0,00 +0,00*
6 F+SCD-L 0+0,0 0=+0,0 0,00 +0,00* 0,05+ 0,07% 0,00 +0,00*
7 F+SCD-Y 0+0,0 0=+0,0 0,03 +£0,042 0,10 £ 0,00° 0,25 £ 0,00°

S6 lidu (TB+std) ¢6 chit cdi khdc nhau trong cing mét et cho thdy sy khdc biét ¢é ¥ nghia (p<0,05)

3.2.2 Chiéu dai, ty 1é song va sinh sdan ciia
Artemia

Chiéu dai ciia Artemia
Luc méi né, 4u trang nauplii ¢6 chiéu dai trung
binh khoang 0,46+0,05 mm. Trong 2 ngay dau nudi
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bang tao Chaetoceros sp., Artemia & cac nghiém
thirc phat trién binh thudng va chiéu dai khong ¢
su khac biét (p>0,05). Chiéu dai cua Artemia &
ngay thtr 3 dao dong tir 1,81 = 0,07 dén 1,89 + 0,06
mm (Bang 6).
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Chiéu dai Artemia c6 su khac biét gilia cac
nghiém thtrc (p<0,05) ké tir ngay thtr 7 tro di va
cling tir giai doan nay, chidu dai Artemia & nghiém
thitrc SCD-N va SCD-L khong khac biét (p>0,05)
va ludn thdp nhét trong cc nghiém thirc.Vao ngay
thir 7, chiéu dai Artemia & nghiém thirc SCD-Y va
F+SCD-N dat trung binh tir 3,06 + 0,13 mm dén
3,08 £ 0,14 mm. Artemia thugc cac nghi¢ém thuc
gdém dbi ching, F+SCD-L, F+SCD-Y c¢6 chiéu dai
cao nhat, dao dong tr 3,14 = 0,14 mm dén 3,19 +
0,61 mm. Vao ngay tht 10, chiéu dai Artemia cao
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nhit thudc nghiém thirc d6i chimg (6,0 £ 0,55 mm)
thip hon gia tri 8,55 + 0,32 mm ma Nguyén Thi
Kim Phuong va Nguyén Vian Hoa (2013) da nghién
ctru nudi Artemia véi 100% thirc an tom sa s 0.
Chiéu dai Artemia & nghiém thirc F+SCD-L twong
dbi cao hon so véi cac nghiém thirc con lai (5,28 +
0,57 mm). Ciing theo nghién ctru trén, chiéu dai
Artemia duge nudi bang 100% Chaetoceros vio
ngay thir 10 1 7,54 £ 0,48 mm cao hon chiéu dai
cua Artemia trong nghién curu nay.

Bang 6: Chiéu dai ciia Artemia (mm) trong cac nghiém thirc theo thoi gian nuéi

o Ngay
STT Nghiém thirc 3 7 10 14
1 F (BC) 1,81+0,072 3,19+0,61° 6,00 £ 0,554 6,60 £ 0,70%
2 SCD-N 1,82 £ 0,082 2,76 +0,28? 3,89 +£0,222 6,11 +£0,26*
3 SCD-L 1,81 +0,082 2,78 +0,47° 3,89 +£0,422 6,12+0,312
4 SCD-Y 1,84 £ 0,092 3,06 £ 0,13 4,28 £0,75% 7,13 £0,62%
5 F+SCD-N 1,89 +0,06* 3,08 +£0,14% 4,33 £0,43% 7,63 £0,75%
6 F+SCD-L 1,81 +0,082 3,14+0,14° 5,28 £0,57¢ 8,03 +0,70¢
7 F+SCD-Y 1,85+0,112 3,16+£0,11° 4,44 +0,39° 6,98 +£0,33°

S6 liéu (TB=std) c6 chiF cdi khdc nhau trong ciing mot cét cho thdy su khéc biét ¢é ¥ nghia (p<0,05)

Vao ngay tha 14, chidu dai cua Artemia 6
nghiém thirc F+SCD-L 1a 8,03 + 0,70 mm, dat cao
nhét trong cac nghiém thirc con lai. Trong nghién
ctru ctia Nguyén Thi Kim Phuong va Nguyén Vin
Hoa (2013), chiéu dai Artemia dugc nudi véi 50%
thirc an tom va 50% tao Chaetoceros vao ngay thi
10 1a 8,82 + 0,71 mm, cao hon két qua cda thi
nghiém nay. Artemia & nghiém thirc d6i chimg da
tang truong cham lai tir ngay thir 10 trg di va chiéu
dai dat twong d6i thap vao cudi qua trinh thi
nghiém khi so sanh véi cac nghiém thuc khac cé
thé do ham luwong NO; trong nghiém thuc d6i
ching cao hon cic nghiém thirc con lai va vuot
mirc an toan nén cé thé di gy doc va e ché kha
nang 16t xac cua Artemia. Mat khéc ciing c6 thé do
khau phan SCD-N khéng dap tng day di nhu cu
dinh dudng khi Artemia gan dat dén giai doan
truong thanh., Chiéu dai Artemia dat kha cao &
nghiém thirc SCD-Y (7,13 £ 0,62 mm) va F+SCD-
N (7,63 + 0,75 mm). Nhu vay c6 thé thdy véi khau
phan 100% SCD-Y hoic két hop SCD véi thirc an
tom s theo ty 1& 50:50 vé khéi lugng dd mang dén
su ting truong tot cho Artemia.

Ty I¢ song (%)

Két qua Bang 7 cho thdy Artemia duoc nudi véi
thirc an két hop gita SCD-Y va thtre an tom su dat
ty 16 sdng cao nhat (72,0 + 5,0%), nhung Artemia
cho an SCD-N c¢6 ty 1& song thdp nhat (49,0 +
10,0%). Artemia & nghiém thitc SCD-Y co6 ty I¢
song dat mirc trung binh so véi cic nghiém thirc
con lai (67,0 + 4,0%). Két qua cta thi nghiém thu
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hoach SCD cho théy, dé c6 duge 1,0 g SCD-Y kho
thanh pham thi chi can 3,5 g bt rong cau va 1,75 g
men. Trong khi khéi luong bot rong can co dé thu
1,0 g SCD-N va SCD-L lan luot 1a 52,0 va 39,0 g.
Van dé dugc dit ra la nam men hay manh vun té
bao rong bién di quyét dinh gia tri dinh dudng cta
san phdm SCD-Y khi st dung lam thirc &n cho
Artemia. Theo nghién ctu ctua Coutteau et al.
(1990), ty 1& séng cua Artemia khi dugc nudi véi
ndm men (S. cerevisiae) vao ngdy thir 8 cua qua
trinh thi nghiém 13 29,4 £ 7,5%, ty 1& nay c6 thé lén
dén 66,7 + 9,5% khi Artemia dugc nuéi véi ndm
men d tach bo vach té bao, cac tic gia cling nhan
dinh Artemia gap kho khan trong viéc ti€u hoa nam
men song con nguyén véch té bao. Trong nghién
ctru thue hién thu hoach SCD, ndm men song duogc
bd sung dé 1én men bot rong bién tao ra san pham
SCD-Y, do do6 ¢6 thé khang dinh vai tr0 cia manh
vun té bao rong bién 14 nhéan t6 quan trong hon gop
phin quyét dinh gia tri dinh dudng cta san phim
nay. Trong nghién ctru cua Gémez et al. (1999), ty
16 sébng cua Artemia dugc nudi bang tao
Chaetoceros vao ngay thir 10 1a 67,4%. Ty 1¢ nay
Xap xi véi ty 18 sdng cua Artemia dugc nudi voi
khau phan két hop giita SCD va thirc an tom si,
hoac 100% thirc an tom su hoac 100% SCD-Y (tir
67-68%). Nhu vay, tir cac két qua nghién ciru nay
cd thé nhan dinh viéc cho Artemia an SCD 1 véi
ndm men hodc khau phan két hop giita SCD va
thirc an tom st da dan dén viéc nang cao ty 1¢ séng
cua Artemia.
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Bang 7: Ty 1¢ song, bt cip va con cai mang trirng ciia Artemia sau 14 ngay nudi

STT Nghiém thirc Ty 18 song (%) Ty 18 bit cip (%) Ty 1é con cai mang trirng (%)
1 F (bC) 67,0 = 4,0 0,0+ 0,0? 0,0 £0,0?
2 SCD-N 49,0 + 10,07 0,0+ 0,0? 0,0 £0,0?
3 SCD-L 54,0 + 8,0% 1,31 £2,26% 0,0 £0,0?
4 SCD-Y 67,0 = 4,0 10,88 +2,97° 2,45 +1,59°
5 F+SCD-N 67,0 = 6,0 7,74 + 4,03° 1,42 +1,39%
6 F+SCD-L 68,0 = 9,0 10,32 + 0,69° 2,99 +0,41°
7 F+SCD-Y 72,0 +£5,0° 6,94 + 1,50° 2,07 + 0,85

S6 lidu (TB+std) ¢6 chit cdi khdc nhau trong cing mét cot cho thdy sy khdc biét ¢é ¥ nghia (p<0,05)

Ty 1é bdt cap (%)

Khi cho an SCD-Y, Artemia c6 hién tugng bét
cap sém nhat vao ngay thi 13 cia qua trinh thi
nghiém, ty 18 bét cip cua Artemia & cac nghiém
thirc ddi chimg, SCD-N va SCD-L rat thép trong
khi ty 1€ nay dat cao hon ¢ cac nghiém thire SCD-
Y; F+SCD-N; F+SCD-L va F+SCD-Y véi cc két
qué 1an luot 14 10,9; 7,74; 10,3 va 6,94%. Ty 1¢ bat
cap cua Artemia trong nghién ciu nay dat tuong
dbi thap hon so véi két qua 37,6 + 0,14% trong
nghién ctru ctia Ngo Thi Thu Thao va Nguyén Thi
Ngoan (2014) khi cac tic gida nudi Artemia voi
khau phan 13 taio Chaetoceros tuy nhién van cho
thiy kha ning SCD dwgc Artemia st dung lam
thitc an phuc vu cho sinh truong va qua trinh sinh
san.

Ty I¢é con cdi mang trung (%)

Ty 1€ con cai mang tring dugc ghi nhén & cac
nghi¢m thuc SCD-Y va cac nghiém thuc cho an
SCD+thirc an tom st véi két qua dao dong tir 1,42
+ 1,39% dén 2,99 + 0,41%, cac nghiém thic con
lai khong c6 con cai mang tring. Nhu vy, thirc an
100% SCD-Y va su két hop giita SCD véi thirc an
tom su theo ty 18 50:50 vé khéi lwong di anh
huéng t6t dén kha nang sinh san cua A. franciscana
trong nghién ctru nay. Uchida ez al. (1997) bd sung
vi khudn P. espejiana vao bot rong Ulva va dat
duwoc mat @6 SCD 1a 10 hat/mL sau 16 gid 1én
men. Tac gia thu dugc két qua 1a thanh phan dam
trong thirc an SCD da ting 1én 2 lan sau khi vi
khuan bam dinh va phat trién trén cac hat SCD do
d6 da gop phan thiic day ting truong clia au tring
Artemia khi st dung lam thirc dn. Két qua phan
tich thanh phan sinh héa cia SCD tir rong cdu
(Gracillaria  tenuistipitata) va  rong bun
(Enteromorpha sp) sau khi @ véi nim men
Saccharomyces cerevisiae (10° tb/mL) déu cho
thdy thanh phan dam ting 1én khoang 5% so véi
bot rong kho nguyén liéu (Tin va Thao, 2016).
Nghién ctru nay khong phén tich thanh phan sinh
hoa cua cac loai SCD khéc nhau, tuy nhién viée thu
hoach SCD bang cich U bot rong véi nim men
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Saccharomyces cerevisiae ¢6 thé di phan manh
rong tdt hon, tao diéu kién cho ndm men va vi
khuan phat trién, gia tang kha ning tiéu hoa va ham
luong chat dinh dudng khi st dung lam thirc an
cho Artemia. Két qua nay ciing htra hen kha ning
tng dung SCD lam thic an trén cac dbi twong
dong vat than mém an loc & giai doan uong gidng
va nudi vo.

4 KET LUAN VA PE XUAT
4.1 Kétluan

SCD tir rong cau dugc i ndm men S. cerevisiae
c6 mat do hat cao nhét va qua trinh thu hoach san
pham SCD nay dat hiéu qua cao hon so véi sir
dung vi khuan Lactobacillus.

Khéu phan 100% SCD dwoc 1 véi ndm men .
cerevisiae hoic két hop SCD véi thic an tom st sb
0 voi ty 18 50:50 vé khdi lugng cho két qua tbt vé
ty 16 sdng va kha nang sinh san cta Artemia.

4.2

Thyc hién céc dénh gid vé kich thudc hat SCD,
thanh phan dinh dudng ciing nhu cac phuong phap
thu hoach va bao quan SCD hiéu qua hon.
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