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ANH HUONG KET HQP CUA PO MAN VA VIEC BO SUNG
VI KHUAN Bacillus subtilis DEN SINH TRUONG VA SINH SAN
CUA Artemia franciscana

Ng6 Thi Thu Thao', Pham Thi Tuyét Ngan' va Nguyén Thi Bao Trang'

! Khoa Thity san, Truwong Pai hoc Can Tho

Théng tin chung: ABSTRACT

Ngay nhan: 15/12/2014 This study was conducted to evaluate the effects of salinity on the
Ngay chap nhén: 19/08/2015 development and the contributions of Bacillus subtilis on growth and
reproduction of Artemia franciscana Vinh Chau. Experiment was set up

Title: with 6 treatments and was run triplicates per each treatment with two
Combined effects of salinnity  factorial design, in which salinity (30, 70 and 90%) combined the
and Bacillus subtilis supplementation or without B. subtilis into Artemia culture medium.
supplementation on the Artemia were cultured at the density of 500 ind./L and were fed by
growth and reproduction of commercial feed No.0 for nursing tiger shrimp. After 15 days, Artemia
Artemia franciscana obtained highest survival rate (61.5%) at 90%0 with B. subtilis
supplementation. Artemia in this treatment also reached highest values in
Tir khoa: length (8.35 mm), mating rate (51.3%) and fecundity (45
Bacillus subtilis, dé man, offspring/female), these results was significant difference from other
Artemia franciscana, chiéu treatments (p<0.05). Our findings also showed that B. subtilis can survive,
dai, sirc sinh san develop and play a positive role in growth and reproduction of Artemia in
culture medium at the salinity of 90%o.
Keywords: . <
Bacillus subtilis, salinity, TOMTAT
Artemia franciscana, length, Nghién ctru dwoc thyuc hién nham danh gid anh huong cua do man dén sy
fecundity phat trién va tic dung cia vi khuan Bacillus subtilis dén sinh truong va

sinh san ciia Artemia franciscana dong Vinh Chéau. Thi nghiém gom 6
nghiém thirc, maoi nghiém thic lap lai 3 lan va dwoc bé tri theo 2 nhan t6
la dd man (30, 70 va 90%o) két hop véi bé sung hodc khéng bé sung B.
subtilis vao moi truong nudi Artemia. Artemia dwgc nudi voi mdt do
500con/L va cho an bang thirc dn tom sii s6 0. Sau 15 ngay nudi, ti 1é song
cia Artemia cao nhdt (61,5%) ¢ nghiém thirc 90%o c6 bo sung ché pham
sinh hoc chita vi khudn B. subtilis va ciing ¢ nghiém thirc nay thi chiéu dai
(8,35 mm), 1 l¢ bt cdp (51,3%) va sitc sinh san (45 phéi/con cdi) déu dat
cao nhat va khéc biét so voi cac nghiém thire khéc (p<0,03). Két qua thi
nghiém con cho thdy vi khudn B. subtilis c6 thé ton tai, phat trién, gép
phan cdi thién méi trieong nudi, sinh truéng va sinh san cia Artemia ¢ do
man 90%o.

1 GIOI THIEU trong thiy san (Wache & Laufer, 1997). Au tring
Artemia 13 loai thirc an khong thé thay thé trong
quéa trinh wong nudi 4u trung tom ca. Vi viy,
Artemia d3 va dang tro thanh mot trong nhitng doi

Artemia 12 ngudn thirc 4n c6 gia tri dinh dudng
cao, dong vai tro rat quan trong trong nganh nuoi
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tuong rat duoc quan tdm, mang lai lgi nhuan va
hiéu qua kinh t€ cho nguoi nuoi.

D6i v6i Artemia thi viée bd sung ché pham sinh
hoc (CPSH) da dem lai nhiéu hiéu qua tich cuyc,
nhiéu dong vi khuén duoc phéan lap va cé tac dung
tang nang suat nudi Artemia sinh khoi. Nhimg vi
khuan nay gitp Artemia khang lai vi khuan gay
bénh hodc trc ché su phét trién ciia vi khuan gay
bénh (Verschere et al., 1999; Gomez-Gil et
al.,1998 dugc trich dan b(’yi Pham Thi Tuyét Ngan,
2011). Nhém vi khuén Bacillus ciing gitip cai thién
sy phat trién cua au trung Artemia khang lai vi
khuan Vibrio alginolyticus (Abdelkarim et al.,
2010). V. alginolyticus 1a vi khuin giy bénh trén
cac di twong nude min bao gom ca, giap xac va
dong vat than mém (Balebona et al., 1998; Ben
kahla-Nakbi et al., 2006 va Luna-Gonzalez et al.,
2002). Trong mdt nghién cliru cua Rengpipat et al.
(1998), Artemia duge giau hoa bang Bacillus dong
S11 giup lam ting chidu dai va trong luong than
cua tdm su (Penaeus monodon). Trong hai tuan
nudi, ti 16 séng cia tom khac nhau dang ké giita
nhém c6 st dung Bacillus (89%) so véi dbi chimg
(85%). Bén canh d6, khi gy cam nhiém bdi vi
khuén Vibrio harveyi, tom & nghiém thirc co bd
sung Bacillus dat ti 18 séng cao hon (13%) so véi
dbi ching (4%).

Artemia 13 loai rong mubi song dugc trong
nuéce lg tir vai phan nghin d&én nuéc min bio hoa.
Tuy nhién, trong thuc té viéc nudi Artemia dé thu
sinh khéi hodc trimg bao xac thuong dugc tién
hanh & d6 min cao (80-120 %o) vi c6 thé han ché
cac nhom dich hai an moi hodc cac nhom sinh vat
an loc canh tranh thirc dn khac. Trong hé thong
nu01 Artemia, thic an cho loai giap xac nay chu
yéu dua vao viéc bén phan gy mau tao truc tlep
trong ao nudi hodc gian tiép tir ao bén phan. Gan
day, thirc an tom su va thie an chuyén biét duoc st
dung tryc tiép nham cung cap thirc an cho Artemia
nuoi tham canh. Bén canh tdo, thirc an cong nghiép
thi nhém vi khuan hiru ich trong d6 c¢6 Bacillus
cling 12 ngudn thic an thich hop trong ao nubi
Artemia do dic diém an loc khong chon loc cua
loai giap xdc nay. Hién nay, chua co nhiéu nghién
ciru vé su ton tai va phat trién cua vi khuan
Bacillus trong diéu kién do midn cao va danh gia
hiéu qua cta viéc bd sung ché phém sinh hoc vao
moi truong nudi Artemia. Nghién ctu nay dugc
thuc hién nham dénh gia anh huong két hop cua do
man va vi khuén Bacillus subtilis dn sinh trudng
va sinh san cua Artemia franciscana. Két qua thu
dugc s€ dong gop nhing co so bude dau vé viéc
tmg dung ché phdm sinh hoc trong nghé nudi
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Artemia, vo1 muc ti€u gop phan cai thién moi
trudng va nang suat Artemia.

2 PHUONG PHAP NGHIEN CUU

Artemia dugc nudi 6 cac d6 man 1a 30, 70 va 90
%o; mdi d0 min thi nghiém duoc bd sung hodc
khong bd sung vi khuén Bacillus subtilis (d6i
chung). Thi nghiém dwoc b tri 2 nhéan t6 gém 6
nghiém thirc va mdi nghiém thirc dugc lap lai 3 lan
(Bang 1).

Bang 1: Cach bd tri cic nghiém thirc thi nghi¢m

Vi khuin B. Cic d9 min thi nghiém (%o)
subtilis 30 70 90
Khong bé sung  NTI  NT3 NT5
B sung NT2 NT4 NT6

Artemia franciscana ép né sau 24 gio duge bd
tri vao cac keo thily tinh c6 thé tich 4 Lit voi mat
d6 1 500 con/Lit. Hé thong dén dwoc ldp dat, chiéu
sang va suc khi lién tuc, nhiét d6 duoc duy tri on
dinh 27°C trong qua trinh thi nghiém.

Hang ngay, Artemia duoc cho an 2 lan (7 gid
va 17 gi®) theo khau phan an tiéu chuan (Nguyén
Van Hoa, 1993). Thic an cong nghi¢p dang bot
min duoc rdy qua ludi 50 um sau d6 can khdi
luong va hoa tan vao thé tich nude bién twong tmg
¢6 d6 man giéng nhu cac nghiém thirc thi nghiém.
Trudce khi cho an, dung dich thic an dugc lic déu
va sir dung micropipet (thé tich 200-1000 ul) dé
liy thirc an da pha san cho vao keo nuéi Artemia.
Trong ngay diu tién cua thi nghiém, thirc dn duoc
cho an véi lidu lugng 0,42 mL/ngay; ngay thir 2
dén ngay 4 cho an 0,83 mL/ngdy. Luong thirc in
dugc tang 1én tir ngay 5 va 6 (1,25 mL/ngay) dén
ngay 10 (4 mL/ngay). Sau d6 dinh ky cach 2 ngay
thi ting 1 mL dén ngay nuéi thir 18 va 19 1a 8,5
mL/ngay. Ké tir ngay 20 tro di, liéu lugng cho an
mdi ngay 1a 10 mL.

Ché phim sinh hoc thwong mai ¢ thanh phan
chinh 13 Bacillus subtilis v6i mat 46 tir 107 — 10°
CFU/g. Liéu lugng ché pham sinh hoc b sung la
150 mg/L va b6 sung theo dinh ky 5 ngay/lan. Che
pham dugc hoa tan vao ting d6 man tuong ung,
dl{oc suc lfhi lién tuc trong 2 - 3 gi¢ sau do dong
thé tich bang nhau dé bo sung vao cac keo nudi
Artemia.

2.1.1 Cac chi tiéu theo doi

Chi tiéu vé méi truong

Cac yéu té moi truong nhu: pH, do kiém,

nitrite, ammonia dugc kiém tra sau mdi 5 ngay
bang phuong phap so mau (sir dung bd test SERA,
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san xuét tai Puc). Mat do vi khuén B. subtilis dugc
thu dinh ky vao ngay 1, 5, 10 va 15 trong qua trinh
nuoi ¢ cac nghiém thirc dugc bo sung.

Phuwong phap xic dinh mat do vi khuén
B. subtilis

Céac 6ng nghiém chta 9 ml nuéec mudi sinh 1y
(0,85%) duogc ti¢t trung ¢ 120°C trong 20 phut.
Thuc hién thao tac pha loang, sau khi pha loang
dén néng do thich hop miu duge dem i & 80°C
trong 20 phut roi ldy cic dng nghiém ra. Sau do
ding micropipete hut 100pL dung dich huyén phu
vi khuén cho vao cac dia chira méi truong chuyén
biét cho gidng Bacillus, ding que thiy tinh tan déu
dén khi mau kho va mdi d6 pha loang lap lai 3 lan.
Céc dia dugc dem u ¢ 28°C trong 24 - 48 gio, sau
d6 dem ra doc két qua. S6 khuan lac tong cong
dugc dém trén nhitng dia petri c6 s6 khuan lac >20
va <200. SO lugng vi khuan duoc tinh theo cong
thie:

Don vi hinh thanh khuén lac (CFU/mL) = sb
khuan lac x d¢ pha loang x 10

Chi tiéu ve sinh trwéng va sinh san cia
Artemia

_ Chiéu dai cua Artemia duge thu vao ngay nuoi
dau tién va cdc ngay 5, 10, 15 trong qua trinh thi
nghiém. Kich thudc duoc tinh tir’ dinh dau deén tan
cung cua dudi dudi kinh lap c6 gan trac vi thi kinh.
Tile song dugc xac dinh bang cach thu sb con con
song & moi keo vao ngay nuéi thir 5, 10, 15.

Ti 1€ song (%) = (s6 con thu dugc x 100)/s6
con bo tri

Chiéu dai cua Artemia khi tham gia sinh sn
duogc xac dinh bang cach thu 10 con duc va 10 con
cai ¢ ting nghiém thirc, sau d6 tién hanh do kich
thudc.

Ti 18 bat cip = (s cap/sd Artemia tha ban dau)
%100

Sau khi Artemia bat cap, bat 20-30 con
cai/nghiém thirc, md tai 4p cua timg con dé xéac
dinh phuong thtre sinh san va s6 phdi. Qué trinh
thu mau duoc tién hanh 3 1an lién tuc, moi 1an cach
nhau 3 ngay.

S6 phoi/con cai: sb trimg bao xic va con
Nauplius dugc sinh ra boi con cai.

2.1.2  Phwong phdp xit 1y 56 liéu

Str dung phin mém Excel dé tinh toan cac gia

120

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 39 (2015): 118-127

tri trung binh, d6 1éch chuén va phuong phap phan
tich ANOVA 2 nhén t6 trong chuong trinh SPSS
16.0 dé danh gia su khac biét giita cac gia tri trung
binh cua cc nghiém thirc véi kiém dinh Duncan &
d9 tin cay p<0,05.

3 KET QUA VA THAO LUAN
3.1 Bién ddng cac yéu td mdi truwomg
Nhiét 9, pH va do kiém

Nhiét d6 dugc duy tri 6 27°C, nhin chung &
nhiét d6 nay la thich hop cho Artemia. Nhiét d6 1a
mdt trong nhitng yéu t6 méi truong anh hudng truc
tiép dén sinh trudng va sinh san ctia Artemia. Theo
Nguyén Vin Hoa et al. (2005) thi nhiét do qua thap
(< 20°C) Artemia sé& sinh truéng chdm hodc chét rai
rac va nguoc lai nhiét 4§ qua cao (> 36°C) gy ra
hién tuong chét, c6 khi chét hang loat, giam
kha ning sinh san va quan thé phuc hdi rat cham.
Dbi voi Artemia franciscana dong Vinh Chau
chung c6 thé phat trién tot trong diéu kién nhiét do
tur 22-35°C.

pH trong cac nghiém thirc dao dong & khoang
8,2-8,3. Theo Browne et al. (1991) pH thich hop dé
4u trung Artemia phat trién tot la 7- 8,5. Theo
Nguyén Vin Hoa et al. (2007), Artemia Vinh Chau
phat trién tot trong diéu kién pH tir 7-9. Do do,
khoang pH trén phu hop cho Artemia trong qua
trinh thi nghiém.

Do kiém trong nudc dao dong tir 142,4-160,2
mgCaCOs/L. Wurts va Durborow (1992) nhan dinh
mdi truong cd do kiém thip pH d& bi bién dong
hon so vé&i khi do kiém cao, do kiém cao thi kha
ning dém t6t gitp pH ao nudi it bién dong theo
ngay dém.

Ham lwong NH4* (mg/L)

Trong qué trinh nuéi thi ham lwong NH4™ & cac
nghiém thiic c6 bd sung vi khuan B. subtilis thap
hon so véi dbi chimng (Bang 2). Tac dung cai thién
mdi trudng ciia nhom vi khuan Bacillus di dwoc
chimg minh qua nhiéu nghién ctru khac nhau trén
cac doi tuong thily san. Pham Thi Tuyét Ngan va
Truong Qudc Phi (2010) thu dugc két qua 1a ham
luong TAN va NO, trong cc bé nudi tom su c6 bd
sung vi khuin Bacillus nam trong khoang cho
phép, nguoc lai trong cic bé khong bo sung vi
khudn Bacillus thi TAN, NO, déu & muc giy bat
lgi cho tom.
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Bing 2: Bién dong ham lwong NH,* trong 15 ngay thi nghi¢m (mg/L)

Cac d6 man thi nghiém (%)

Vi khuan Bacillus 30 70 90 Trung binh
Ngay 5
Khoéng bd sung 1,00+0,0082 1,25+0,35B2 1,00+0,0082 1,08+0,12B
B6 sung 0,7540,0042 0,75£0,0042 0,7340,0442 0,74+0,014
Trung binh 0,88+0,14 1,00+0,29 0,88+0,14
Ngay 10
Khong bd sung 1,50+0,0082 1,50+0,00B2 1,00+0,00B2 1,33+0,008
B sung 0,50+0,0042 0,50+0,0042 0,7540,0042 0,58+0,004
Trung binh 1,00+0,58 1,00+0,58 0,88+0,14
Ngay 15
Khong bd sung 1,00+0,00Bb 1,50+0,00B¢ 0,88+0,0082 1,13+0,068
B6 sung 0,50+0,0042 0,50+0,0042 0,50+0,0042 0,50+0,004
Trung binh 0,75+0,29 1,0040,58 0,69+0,24

86 liéu co chiF cdi in thiong khéc nhau trong cing mét hang cho thdy su khdc biét (p<0,05), sé liéu c6 chit in hoa khdc

nhau trong cing mét ¢ét cho thay sw khac biét (p<0,05)

Ham lwgng NO: (mg/L)

Két qua thi nghiém cho thiy ham luong NO,
giita cac nghiém thirc co6 bd sung vi khuén B.
subtilis va dbi ching khéc biét c6 y nghia théng ké
(p<0,05). O cac nghiém thirc co bd sung vi khuan
thi ham luong NO, tuong dbi 6n dinh trong quéa
trinh thi nghiém ¢ muc 0,5 mg/L, cac nghiém thirc
khong bd sung vi khuan thi ham luong NO, ¢6 bién
d6ng nhiéu hon (Bang 3). Theo Ngé Thi Thu Thao

va Ma Linh Tam (2013) bd sung ché phdm sinh
hoc B. subtilis vao nudi Artemia da gop phan lam
giam nitrite va ammonia. Cac loai men (enzymes)
cta vi khuan B. subtilus hoat dong rat hiéu qua
trong viéc phan huy protein, carbohydrate va lipid
c6 ngudn gdc dong vat hodc thuc vat thanh cac
dang c6 cau tric don gian hon, dé& dugc cac dbi
tugng vi sinh vat khac hodc cac dbi tugng an loc
trong thily vuc hip thu hon (Sonnenschein et al.,
1993).

Bang 3: Bién dong ham lwong Nitrite trong 15 ngay thi nghiém (mg/L)

Cac do méan thi nghiém (%o)

Vi khuan Bacillus 30 70 920 Trung binh
Ngay 5
Khoéng bd sung 0,88+0,188Bs 1,25+0,358b 1,00+0,008¢ 1,04+0,268
B6 sung 0,5040,0042 0,50+0,0042 0,50+0,0042 0,50+0,004
Trung binh 0,69+0,09 1,2540,18 0,75+0,28
Ngay 10
Khoéng bod sung 1,5+0,008° 1,00+0,00B2 1,00+0,0082 1,17+0,008
B6 sung 0,5040,0042 0,5040,0042 0,50+0,0042 0,50+0,004
Trung binh 1,00+0,58 0,75+0,28 0,75+0,28
Ngay 15
Khoéng bd sung 1,00+0,008° 1,50+0,008¢ 0,75+0,00B2 1,08+0,00B
B6 sung 0,6340,184b 0,50+0,0042 0,50+0,0042 0,54+0,06*
Trung binh 0,81+0,09 1,00+0,58 0,63+0,09

86 ligu ¢ chiF cdi in thuong khdc nhau trong ciing mét hdng cho thdy sw khdc biét (p<0,05). 86 liéu ¢6 chit in hoa khdc

nhau trong cing mot ¢ét cho thay sw khdc biét (p<0,05)
Bién dong mat d§ vi khuin B. subtilis trong
thi nghiém
Miat d6 vi khuan B. subtilis & cac nghiém
thitc b6 sung CPSH dao dong tir 1,1x10° - 9x10°

CFU/mL. Trong cing diéu kién duoc bd sung
CPSH thi mat do vi khuan B. subtilis & d6 mdn 30
va 70%o cao hon so v&i 90%o (p<0,05). O 30%o,
thoi gian thich tmg ctia B. subtilis twong ddi nhanh
hon, mét do vi khuan B. subtilis 6n dinh qua cac
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lan thu mau va thoi gian ton tai lau hon & d6 man
70 hodc 90%o (Hinh 1). Pd Manh Hao et al. (2014)
nghién ctru anh hudng cta cac d6 man 0, 10, 20 va
30%o dén hoat lyc nitrat hoa cua 3 ching vi khuén
nitrat hoa tai khu vygc nudi thuy san ven bién huyén
Tién Lang va Cat Hai, Hai Phong. Két qua thu
dugc cho thay ching P113018 ¢o hoat Iyc 6xy hoa
ammon va nitrite cao tai d6 man 20-30%o (84%
sau 4 ngay), tuy nhién khi d6 man tdng 1én 30%o0
hodc giam xudng 0%o thi hiéu qua loai bé6 ammon
ctia ching vi khuan nay chi dat tir 34-50%. Ngoai
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yéu t& d6 man anh huong dén mat do vi khuan B.
subtilis thi mot nguyén nhan khac c6 thé do su xuét
hién va sinh truong cua Artemia trong moi trrong
nudi. Artemia 1a ddi tugng an loc khong chon loc,
thie dn cua Artemia c6 thé 1a tao, vi khuan, mun ba
hitu co voi kich thude <50 pm (Sorgeloos et al.,
1980). Sinh truong va ty 18 sdng cua Artemia dat
cao hon ¢ 6 min cao hon, do dé nhu cau loc thirc
an phuc vu sinh truéng s€ cao hon, mat do vi
khuén Bacillus giam xudng thap trong cac d6 min
70 va 90%o cling cé thé do hoat dong loc thuc an
cua Artemia cao hon ¢ cac nghiém thirc nay.

10000
030%o
_ 80007 Ho0, —
E
W 90%o0
3 6000 -
('8
Q
¥ 4000
&
=
2000 -
NEEN
1 5

10 15
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Hinh 1: Bién dong mat dd vi khuin B. subtilis trong cic nghiém thirc dwoe bo sung CPSH

Ty 1¢ song, sinh truéng va sinh sin cia
Artemia
Sau 15 ngay nudi, khi két hop d6 man 90%o va

¢6 bd sung vi khuén thi Artemia dat ty 1¢ song cao
nhét (65,11%) trong khi d6 ty 1¢ song dat thip nhat

(40,44%) & nghiém thirc 30%o khong bd sung vi
khuan (Bang 4). Trong cing d6 man thi viéc bd
sung B. subtilis 1am cho Artemia dat ty 1& sdng cao
hon va khac biét c6 y nghia (p<0,05) so voi khong
bd sung vi khuén.

Bang 4: Ty 1¢ song ciia Artemia & cac dd min va bd sung vi khuin B. subtilis twong vmg

Cac d6 man thi nghiém (%)

. kh R B .
Vi khuan Bacillus 30

70 20 Trung binh

Ngay 5

Khéng bé sung

71,91+33,4342

78,174+35,2240

83,89+18,214¢

77,99+28,954

B0 sung 81,83+33,4388 83,33+40,285° 86,78+25,58%¢  83,98+33,09°
Trung binh 76,87+33,43 80,75+37,75 85,33+£21,90

Ngay 10
Khéng bo sung 51,33+28,7042 61,55+36,404° 63,56+£23,104  58,81+29,404
B6 sung 63,56+23,1088 62,67+28,7042 71,33+£52,608° 65,85+34,808
Trung binh 57,45+£25,90 62,11+£32,60 67,45+37,80

Ngay 15
Khéng bd sung 40,44+23,094 59,11+23,094° 61,56+23,094°  53,70+23,094
Bo sung 61,11+23,0988 61,78+23,0982 65,10 £23,09%°  62,67+23,098
Trung binh 50,78423,09 60,44423,09 63,33+23,09

S6 liéu co chiF cdi in thiong khdc nhau trong ciing mét hang cho thdy su khdc biét (p<0,05). S6 liéu c6 chir in hoa khéc

nhau trong cing mot ¢ét cho thay sw khac biét (p<0,05)
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Két qua vé ty 1é song trong nghién ctru nay cao
hon so vé6i két qua nghién ctru ciia Ngd Thi Thu
Théo va Mé Linh Tam (2013) trén cung dbi tuong
Artemia franciscana: cc nghiém thirc c6 bd sung
ché pham sinh hoc chira Bacillus dat ty 1& song
47,5 dén 57,5% sau 15 ngay nudi. Bén canh do, &
cac nghiém thirc khong bo sung vi khuén thi ty 18
song & 90%o cao hon rat & (p<0,05) so véi 30 va
70%o. Két qua nay phu hop véi nhan dinh coa
Sorgeloos et al. (1980): Artemia 13 loai rong mubi,
hién dién & nhitng thiy vuc c6 d6 man 5 — 300%o,
phat trién t6t & 36 man 65 — 150%o. Nhiing so liéu
thu duoc cho théy ca?2 yéu t6 dd6 man va viéc bd
sung vi khuan B. subtilus da c6 hiéu qua ning cao
ty 18 séng cua Artemia trong diéu kién thi nghiém.

Chiéu dai cta Artemia bit dau co su khac biét
giita cac nghiém thirc (p<0,05) ké tir ngay nudi thir
5 (Bang 5). Sau 15 ngay nudi, trong cic nghiém
thirc khéng bd sung vi khuan B. subtilis thi chiéu
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dai ciia Artemia cao nhat & 90%o (7,31£0,13 mm)
va thip nhat & 30%o (6,32+0,15 mm). O cung do
man thi chidu dai cia Artemia & nhimng nghiém
thirc ¢6 bd sung khudn B. subtilis 16n hon rat 1d
(p<0,05) so véi khong bd sung. Két qua cho thay
rang, sinh truéng cua Artemia ting dan trong
khoang d6 man tir 30, 70 dén 90%o. Thém vao do
viéc két hop bo sung ché pham sinh hoc ¢6 chira vi
khuén B. subtilis vao moi trudng nudi Artemia da
cho két qua tét hon vé ting truéng chiéu dai cua
d6i trong nay. Ngd Thi Thu Thao va Ma Linh Tam
(2013) ciing thu dugc két qua 1a viéc bd sung vi
khuan B. subtilis vao mdi truong nudi (30%0) di
lam cho Artemia ting truéng chiéu dai nhanh hon.
Céc tac gia thu dugc két qua vao ngay 15, &
nghiém thirc khong bd sung CPSH thi Artemia chi
¢6 chiéu dai 5,25 mm trong khi d6 & nghiém thic
bd sung CPSH + glucose thi Artemia c6 thé dat
7,47 mm.

Bang 5: Chiéu dai (mm) clia Arfemia trong qua trinh nudi

Cac do méin thi nghiém (%)

Vi khuén Bacillus 30 70 90 Trung binh

Ngay 1
Khong bod sung 0,51£0,0342 0,50+0,0142 0,50+ 0,0148 0,51+0,024
B6 sung 0,50+0,0142 0,51£0,0142 0,50+0,0142 0,51+0,024
Trung binh 0,51+0,02 0,51+0,02 0,50+0,01

Ngay 5
Khong bod sung 1,51£0,1142 1,7740,14b 2,19 +0,134¢ 1,82+0,114
B6 sung 2,51 +0,13B2 2,81+0,13Bb 3,36 +0,18B¢ 2,89+0,158
Trung binh 2,01+0,12 2,29+0,12 2,87+0,15

Ngay 10
Khong bd sung 4,11£0,1142 5,28+0,124° 6,72+0,124¢ 5,22+0,124
B6 sung 6,58+0,12B8 7,09+0,148° 7,61£0,17B¢ 7,09+0,148
Trung binh 5,35+0,12 6,19+0,13 6,94 £0,14

Ngay 15
Khéng bb sung 6,3240,1542 7,12+0,174° 7,3120,134¢ 6,92+0,154
B6 sung 7,430,182 7,83+0,11B° 8,35+0,128¢ 7,870,118
Trung binh 6,88+0,13 7,8+0,14 7,83 £0,13

86 liéu c6 chit cdi in thuong khdc nhau trong ciing mét hang cho thdy sw khdc biét (p<0,05). 86 liéu c6 chit in hoa khdc

nhau trong cing mot ¢ét cho thay sw khdc biét (p<0,05)

Trong cac nghiém thitc 70 va 90%o c6 bd sung
CPSH, chiéu dai ciia Artemia khac biét rat 1o so
v6i khong bd sung CPSH, bén canh anh hudng cia
d6 man thi c6 thé thiy anh huong tich cyuc cua vi
khudn Bacillus trong viéc cai thién méi truong, hd
trg hé tiéu héa hoic tang ham lugng chét dinh
dudng cho Artemia. Trong diéu kién d6 min cao
(70 - 90%o0) céc anh hudng tich cuc ndy van the
hién rd ching t6 vi khuén B. subtilis van co thé ton
tai va phat trién ¢ cic d6 mdn cao hon nudc bién
thong thuong.
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Vao ngay nudi thir 12, Artemia bat dau co hién
tuong bit cip (Hinh 2). Cac nghiém thirc 70 va
90%o ké ca bd sung va khong bd sung vi khuén
B. subtilis thi Artemia bat cip som nhat trong khi
d6 nghiém thirc 30%0 khong bd sung vi khuén
B. subtilis thi bat cip cham nhét (ngay 15). Sau 18
ngdy nudi, Artemia c6 ti 1& bat cip cao nhat cac
nghiém thic 90%o, dac biét nghiém thirc 90%o co
bd sung vi khuin B. subtilis cho ti 1& bit cip cao
nhét (54,3%).
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Hinh 2: Ti I¢ bit cip ciia Artemia trong thoi gian thi nghiém

¢6 bd sung vi khuan B. subtilis (p<0,05) diéu do6
ching t6 d6 man cao (90%o) va viéc bd sung vi
khuan B. subtilis &3 gép phan thuc day ting truong
cia Artemia ddng thoi thuc ddy qué trinh thanh
thuc sinh san (Bang 6 va Bang 7)

Chiéu dai cua Artemia khi bit cip sinh san 16n
nhit ¢ nghiém thirc 90%o c6 bd sung vi khuan B.
subtilis. Trong cac dot thu mdu, chidu dai cua
Artemia cai da sb tuan theo xu hudng 1a cao hon &
dd man cao (p<0,05) va cao hon ¢ cac nghiém thic
Bang 6: Chiéu dai con cai (mm) khi tham gia sinh sin qua cic dot thu méiu

Cac do méin thi nghiém (%.)

Vi khuén B. subtilis

30 70 90 Trung binh
Pot 1
Khéng bd sung 6,81+0,08"° 6,330,097 6,91+ 0,09 6,68+0,09"
B sung 7,77+ 0,095 8,010,095 8,44+0,085¢ 8,07+0,098
Trung binh 7,29+0,09 7,17+0,09 7,67+0,09
Dot 2
Khéng bd sung 7,99+0,084¢ 7,57+0,10% 7,77+0,10"® 7,82+0,127
Bb sung 8,81+0,105° 8,760,095 9,13+0,118¢ 8,90+0,108
Trung binh 8,4+0,09 8,17+0,09 8,45 +0,11
Dot 3
Khéng bd sung 8,70+0,097¢ 8,18+0,10A 8,44+0,08"° 8,440,017
B sung 9,5140,08" 9,47+0,09% 10,1440,16"° 9,7140,11"
Trung binh 9,11+0,08 8,83+0,10 9,29 +0,12

S6 lidu 6 chit cdi in thuong khac nhau trong ciing mot hang cho thdy s khdc biét (p<0,05). 86 liéu c¢é chit in hoa khdc
nhau trong cung mot cét cho thay sw khac biét (p<0,05)

Bang 7: Chiéu dai con dwe (mm) khi tham gia sinh sén qua cac dot thu miu

Cac dd min thi nghiém (%.)

Vi khuén B. subtilis

30 70 90 Trung binh

Dot 1
Khéng bo sung 5,710,084 5,48+0,094 6,20+ 0,094° 5,80+0,09%
Bo sung 6,81+ 0,085 6,82+0,095 7,5840,085° 7,07+0,09®
Trung binh 6,26+0,08 6,15+0,09 6,89+0,09

Dot 2
Khong bd sung 6,7340,07% 6,76+0,10% 6,800,107 6,76+0,09*
B0 sung 7,63+0,10% 7,7440,108° 8,1440,10B¢ 7,8440,108
Trung binh 7,18+0,09 7,25+0,10 7,47+0,10

bot 3
Khéng bo sung 7,42+0,08% 7,5120,094° 7,700,094 7,5440,094
B sung 8,43+0,085° 8,54+0,085° 9,13+0,10% 8,70+0,09"
Trung binh 7,93+0,08 8,03+0,08 8,42+0,10

S6 liéu co chiF cdi in thiong khdc nhau trong cing mgt hang cho thay sw khdc biét (p<0,05), s6 liéu c6 chit in hoa khdc
nhau trong cung mot cot cho thay su khac biét (p<0,05)
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Tong sb phdi Artemia dat cao nhit & nghiém
thirc 90%o c6 bd sung vi khuan B. subtilis va co su
khac biét (p<0,05) gitra cac nghiém thirc (Bang 8).
Trong cung d6 man thi viée b6 sung ché phim
chira vi khuin B. subtilis ciing cho két qua cao hon
(p<0,05) so v6i nghiém thirc d6i chimg. Két qua
cho thiy rang viéc bd sung ché phim sinh hoc chira
vi khuén B. subtilis da gitip nang cao strc sinh san
cua Artemia trong diéu kién d6 man tang dan tr 30
dén 90%o.. Pham Thi Tuyét Ngan va Tran Swong
Ngoc (2014) nghién ciru bd sung cac loai CPSH ¢
chta vi khuan Bacillus trong qua trinh nubi
Artemia. Céc tac gia cling thu duoc két qua 1a khi
bd sung CPSH thi s6 ph6i ma Artemia sinh san cao
hon so véi ddi chimg. Vi khuan Bacillus khi dwgc
bd sung vao méi trudng nudi, cé kha niang sir dung
cac hat thirc an lam gia thé cho qué trinh phat trién.
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Khi Artemia lgc céac hat thitc an c6 mang vi khuén
dd dwoc bd sung thém ngudn dinh dudng cho quéa
trinh sinh trudng va sinh san. Thém vao d6, ban
than vi khuén ciing chira cac loai enzyme thuc day
quéa trinh tiéu hoa t6t hon thong qua quéa trinh
chuyén hoa thanh phan thirc n thanh dang dé hap
thu hon. Ziaei-Nejad et al. (2006) da nghién cou
anh huéng cua viéc bo sung CPSH chira vi khuan
Bacillus dén hoat dong cua cac enzyme trong hé
titu hoa cia tom thé An DO Fenneropenaeus
indicus & cac giai doan Nauplius (1-2) dén Zoea 3;
Mysis 1 dén PL14 va PL30 dén PL120. Trong hau
hét cac nghiém thirc, cac hoat tinh chuyén biét cla
men amylase, téng protease, va lipase trong hé tiéu
hoa ciia tom co bo sung CPSH cao hon ¢ ¥ nghia
thdng ké (p<0,05) so v&i dbi ching.

Bang 8: Trung binh s6 phdi Artemia tham gia sinh sin qua cac dot thu miu (sb phdi/con cai/lan dé)

Cac d6 man thi nghiém (%o)

Vi khuin B. subtilis

30 70 90 Trung binh
Dot 1
Khong bd sung 25,6343,8248 28,00+7,534b 29,3349,494¢ 27,66+6,954
B6 sung 28,37+8,3582 34,50+10,458> 34,9345,33Bb 32,60+8,048
Trung binh 27,43£6,08 31,25+8,99 32,13+£9,97
Dot 2
Khong bd sung 22,43+12,2548 27,67+6,4940 29,37+2,164¢ 26,49+6,974
B6 sung 27,70+5,43B2 31,13+2,398b 36,43+4,48B¢ 31,75+4,108
Trung binh 25,06+8,84 29,40+4,44 32,90+3,32
Dot 3
Khoéng bo sung 22,65+12,5748 31,97+3,064° 34,38+4,094° 30,84+6,034
B6 sung 32,30+8,5088 35,0345,148b 43,87+3,805¢ 37,74+4,948
Trung binh 28,58+10,17 33,98+3,45 40,32+4,84

S6 lidu 6 chit cdi in thuong khdc nhau trong cing mét hang cho thdy sw khdc biét (p<0,05), s6 lidu c6 chit in hoa khéc

nhau trong ciing mét cot cho thdy su khdc biét (p<0,05)

4 KET LUAN VA DE XUAT
4.1 Kétluan

Vi khudn B. subtilis c6 thé ton tai va phat trién
& d6 man 90%o.

Cung voi do man phu hop, viéc bd sung vi
khudn B. subtilis vao moi trudng nudi Artemia da
c6 tac dong t6t dén sinh trudng va sinh san cua déi
tuong nay.

4.2 D& xuit

Céan thyuc hién thém cac thi nghiém vé su tac
dong cua vi khuan Bacillus subtilis dén sy sinh
trudng va sinh san cia Artemia & 46 méan cao, dong
thoi nén mo rong quy mé thi nghiém dé tim hiéu
kha ning g dung trong thuc té.
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