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Determination of conditions and alternative media to culture Bacillus spp.
in the production of bacterial preparation for wastewater treatment
Nguyen Thi Lam Doan
Abstract

With the aim of determining culture conditions and alternative media from cheap materials to replace the expensive
commercial medium Luria Bentani (LB) in the production of bacterial preparation for wastewater treatment, two
strains including NTB2.11 and NTB5.7 isolated from rice vermicelli wastewater in Phu Do village had some good
biological properties. The strain NTB2.11 was preliminarily identified belong to species Bacillus lichenliformis and
the strain NTB5.7 belong to Bacillus subtilis by API 50 CHB, Both strains were identified to develop well at 35°C,
NTB2.11 (pH 7, 36 h, ratio of the original cultivated bacteria 7%); NTB5.7 (pH 8, 48 h, ratio of the original cultivated
bacteria 5%). Alternative medium was soybean extract 20% for strain NTB2.11 and the alternative medium for
NTB5.7 was a mixed medium in a ratio of 1 : 1 (v/v) of soybean extract (20%) and potatoes extract (20%). In the
alternative media, cell density of NTB2.11 was 8.5 x 10'"°CFU/mL and of NTB5.7 was 1.9 x 10" CFU/mL, over 2 times
higher than that of commercial LB media, in which NTB2.11 had cell density of 2.9 x 10’ CFU/mL and NTB5.7 had
7.1 x 10° CFU/mL. The result showed that the strain NT2.11 had cell density of 38.2 x 10° CFU/mL, survival ratio
of 93.17% while the strain NTB5.7 had cell density of 5.6 x 10° CFU/mL, survival ratio of 88.89% after drying of
separately created preparations from each strain using kaolin carrier.
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THANH PHAN LOAI CUA LOP CHAN BUNG (Gastropoda)
O HE SINH THAI RUNG NGAP MAN CU LAO DUNG, TINH SOC TRANG
Nguyén Thi Kim Lién" Au Vin Héa',
Duong Van Ni? va Huynh Truong Giang'

TOM TAT

Nghién ctiu vé thanh phan loai ctia 16p chan bung & hé sinh thai riing ngdp man Cu Lao Dung dugc thuc hién ti
thang 9/2019 - 3/2020. Téng cdng c6 24 diém thu mau dugc chia thanh 8 nhém thiy vuc. Trong d6 ¢6 5 nhém thay
vic thudc vung ndi dong (VND) va 3 nhém thay vuc thudc riing ngap min (RNM) Cu Lao Dung. Két qua cho théy,
¢6 tdng cong 20 loai thudc 14 ho ctia 16p Gastropoda dugc ghi nhén. Thanh phén loai Gastropoda vao mua kho c6
xu hudng cao hon mua mua. Tai moéi diém thu mau, thanh phén loai va mat do Gastropoda bién dong lan lugt ti
1 - 81oai va 10 - 384 ca thé/m?. Mat do Gastropoda & VND cao hon viing RNM ca trong muia mua va mua kho. Mot
56 loai chiém uu thé & khu vic VND la Melanoides tuberculata, Sermyla riqueti (Thiaridae) va 8 RNM la Margarya
sp. (Viviparidae).

T khoa: Gastropoda, rting ngdp mdn, Clit Lao Dung, thanh phén loai

I. DAT VAN DE thanh phén loai va ciu truc cia quan xa Gastropoda.

Riing ngadp mdn Cu Lao Dung c6 hé sinh thai da
dang, dy cting la noi cu trd, noi sinh san cta nhiéu
giong loai dong thuc vat. Mot trong nhiing nhém
sinh vét thich nghi v6i hé sinh thai rting ngap méan
la Gastropoda. Su phén bd ctia chiing phu thudc vao
diéu kién moi truong nudc, ngudn thiic dn san co
cing nhu tinh chét nén day cua thuy vuc. Su thay
d6i cac yéu t6 moi trudng nhu dé médn va cac ham
lugng dinh dudng trong nudc c6 thé anh hudng dén

Mot s6 nghién ctiu cho thiy Gastropoda édn tdo, an
mun ba hiitu co va xac ba dong thuc vat, do d6 ching
6 vai tro quan trong trong chudi thiic an cta thay
vic (Kelaher et al., 2007; Nagelkerken et al., 2008).
Ngoai ra, Gastropoda con la nguén thuc phdm quan
trong cho ngudi dan dia phuong do ching c6 ham
lugng protein cao, chdt lugng thit ngon. Chung
cting c6 thé st dung lam sinh vat chi thi trong quan
trac chat lugng nude. Tuy nhién, cic nghién ctu vé

'Khoa Thuy San, Truong Dai hoc Can Tho

*Khoa Méi Trudng va Tai Nguyén Thién nhién, Truong Dai hoc Can Tho
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Gastropoda & hé sinh thai riing ngdp man con kha
it. Vivay, nghién ctiu nay dugc thuc hién nhdm muc
tiéu xdc dinh thanh phan loai va sy phan bd cta
dong vét day thudc 16p Gastropoda & hé sinh thai
riing ngdp man Cu Lao Dung, tinh Sé¢ Tring nhim
c6 bién phap quan ly, bao vé va khai thac nguén lgi
Gastropoda pht hgp trong ving.

I1. POI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Poi tugng nghién ciiu

bai tugng nghién ctiu chinh 1a thanh phan loai
ctia 16p chan bung & hé sinh thai riing ngdp mén cua
Cu Lao Dung thudc tinh Séc Tring.

2.2. Phuong phap nghién ctiu

Toéng cong c6 2 dgt thu mau, 1 dgt trong mua
mua (thang 9/2019) va 1 dgt trong mua kho (thang
3/2020). Tai mbi dgt nghién ctiu c6 24 diém thu mau
dugc chia lam 8 nhém thuy vuc (ky hiéu tii N1 dén
N8), méi nhom thay vuc duge thu lip lai 3 1an. Céc
nhom thuy vuc dugc thu mau theo mat cit ngang
cua riing ngap man (RNM) Cu Lao Dung va theo

huéng tii viing noi dong (VND) gom cac diém N1,
N2, N3, N4 va N5 ra dén RNM vung ven bién c6
cac diém N6, N7 va N8. Cac diém thu miu 6 VND
c6 khoang cach ti 6,5 - 9,5 km va & khu viic RNM
c6 khoang cach tui 3,5 - 5,0 km. Vi tri va toa do cac
diém thu mau dugc trinh bay ¢ bang 1 va hinh 1.

Thanh phan loai va mét d6 Gastropoda dugc thu
bang gau Petersen c6 dién tich miéng gau 0,03 m>
Tai méi diém thu, mau Gastropoda dugc thu téng
cong 10 gau va cho lan lugt qua sang day co6 kich
thudc mét ludi 0,5 mm. Mau sau khi thu dugc cho
vao chai nhya va ¢6 dinh bing formol véi nong do
ti 8 - 10%. Dinh danh thanh phan loai Gastropoda
bing phuong phdp hinh thdi dya theo cic tai liéu
phén loai da dugc cong bé. Mét do ctia Gastropoda
dugc xac dinh theo cong thtic: D = X/S (Trong do:
X la s6 cd thé dém dudc, S la dién tich thu madu,
S =n xd, véi nla s6 gau thu mau va d la dién tich
miéng gau). Xac dinh loai uu thé theo Moretti va
Callisto (2005), khi mat d6 tii 1 - 10 cd thé/m? +;
ti 11 - 100 cd thé/m?* ++ va mat do ti 101 cd
thé/m? trG 1én: +++.

Bang 1. Vi tri va toa do cdc diém thu mau & Riing ngép man, Cu Lao Dung, tinh Séc Tring

Piém Dia diém N E Ky hiéu
1 An Thanh 1 9°44°48.2” 106°05°03.9”
2 An Thanh 1 9°45’03.4” 106°05'22.6” N1
3 An Thanh 1 9°45’17.3” 106°05'43.1”
4 An Thanh Tay 9°40°22.7” 106°06’57.9”
5 Bén do Rach Gia, An Thanh Tay 9°40°40.5” 106°08°03.2” N2
6 An Thanh Dong 9°41’50.2” 106°09°08.4”
7 Pai An 1 9°37°22.0” 106°09°22.5”
8 Pai An 1 9°37’57.9” 106°10°38.2” N3
9 An Thanh Déng 9°38°56.6” 106°11°56.3”
10 Pai An 1 9°34°34.4” 106°11°40.6”
11 Pai An 1 9°35’09.2” 106°12’36.3” N4
12 An Thanh 2 9°35’55.2” 106°13’56.2”
13 An Thanh Nam 9°30°48.7” 106°13’31.5”
14 An Thanh Nam 9°32°40.8” 106°15°22.8” N5
15 Riing ngép mén, An Thanh 3 9°34°31.17 106°17°29.4”
16 Riing ngap man, An Thanh Nam 9°33°23.4” 106°17°06.8”
17 Riing ngap man, An Thanh Nam 9°33°22.3” 106°17°16.4” N6
18 Riing ngdp man, An Thanh Nam 9°33°20.7” 106°17°25.8”
19 Riing ngép méan, An Thanh Nam 9°31°09.9” 106°15’54.3”
20 Riing ngép méan, An Thanh Nam 9°30°59.7” 106°16°02.4” N7
21 Riing ngap man, An Thanh Nam 9°30°47.7” 106°16°16.5”
22 Riing ngap man, An Thanh Nam 9°30°’10.5” 106°14°26.8”
23 Riing ngép méan, An Thanh Nam 9°29°59.2” 106°14°31.6” N8
24 Riing ngép méan, An Thanh Nam 9°29°29.9” 106°14°40.4”
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Hinh 1. Vj tri cdc di€ém thu mau & khu vic nghién ctu

Ngoai ra, yéu t6 nhu do mén cta cic diém thu
mau cling dugc ghi nhan. Chi s6 tich liy loai dugc
tinh todn va vé hinh bdng phan mém PRIMER 6.0.

2.3. Thoi gian va dia diém nghién ciiu
Nghién ctiu duge thuc hién trong thdi gian tu

thang 9/2019 dén 3/2020 tai rting ngap man Cu Lao
Dung (CLD), tinh Séc Trang.

II. KET QUA VA THAO LUAN
3.1. Thanh phan loai Gastropoda & riing ngip min
Cu Lao Dung, tinh Soc Tring

Két qué khao sat thanh phén loai Gastropoda da
tim thdy tong cong 20 loai thudc 14 ho phan b6 &
riing ngdp médn Cu Lao Dung (Bang 2).

Bang 2. Thanh phan loai Gastropoda ctia cac nhom thuy viic & riing ngdp man Cut Lao Dung

Théng 9/2019 Thang 3/2020
. ‘. VND RNM VND RNM
STT Tén loai
NI N2 N3 N4 N5 | N6 N7 N8 NI N2 N3 N4 N5 N6 N7 N8
Assiminea
1 . + + + + +
brevicula
2 Balcis frielei +
Cipangopaludina
3 . . +
chinnensis
Clea helena + + 4
5 | Dostia violacea + |+ o+ o+ + + 4+ o+ + o+ o+ o+
Echinolittorina
6 . +
sundaica
7 leopaludz‘na i . .
sumatensis
8 Indoplanorbis +
exustus
Iravadia
9 + +
subquadrata
10 Littoraria +
melanostoma
11  Margarya sp. + o+ ++ + + )+ |+ |+t
12 | Melampus lividus + + +
Melanoides
13 + + + o+
tuberculata T4+
14 | Nassa olivaceus +
15 Pm.'afossarulus .
striatulus
16 Poma.cea N . N
canaliculata
17 | Sermyla riqueti + o+ |t + N i
18 | Thiara scabra +
Tomlinia
19 . ++ o+ |+ + o+ o+ 4+
frausseni
20 | Tutufa bubo + + o+
Tong cong 2 5 4.6 6 .1 6 3 7 5 2 4 8 4 6 5

112



Tap chi Khoa hoc va Cong nghé Néng nghiép Viét Nam - S6 02(123)/2021

Thanh phan loai Gastropoda ghi nhin dugc &
mua mua va mua kho 1an lugt 1a 16 loai va 20 loai.
Tong s6 loai Gastropoda xac dinh dugc & ving ndi
dong va khu vic RNM khong c6 su bién dong dang
ké gitta miia mua va mua kho. S6 loai ctia mdi ho bién
dong tii 1 - 3 loai, hau hét cac ho dugc tim thay chi
6 1 loai/ho, trong dé ho Thiaridae va Viviparidae c6
thanh phan loai cao hon so v6i cdc ho con lai, mdi ho
ghi nhén dugc 3 loai. Thanh phan loai Gastropoda
tim thdy & nghién ctiu nay tuong tu nhu nghién ctu
vé€ thanh phan loai Gastropoda va Bivalvia & riing
ngdp man & Myeik Areas, Taninthayi, Myanmar da
phat hién dugc 23 loai Gastropda thuoc 3 bo, 8 ho
va 14 giéng (Htwe and Oo, 2019). Tuy nhién, s6 loai
Gastropoda & hé sinh thai rting ngdp man ctia Lubuk
Kertang, huyén West Berandan, Langkat Regency,
tinh North Sumatera, Indonesia chi ghi nhan dugc
15 loai (Manullang et al., 2018). Ngoai ra, & riing
ngdp man Cin Gid cling da xac dinh dugc 15 loai
(Hong, 2004).

Hinh 2. Chia sé thanh phén loai gitia khu vuc
ndi dong va rting ngadp mdn Cu Lao Dung

S6 loai Gastropoda tai cac diém thu mau dao
dong tui 1 - 8 loai. Piém N6 c6 s6 loai thdp nhat, chi
tim thdy 1 loai ¢ khu vic RNM vao thang 9/2019
thudc ho Assimineidae (Assiminea brevicula). Piém
N5 c6 s6 loai cao nhdt (8 loai) vao mua kho, trong
do6 c6 2 loai 6¢ dinh chiém uu thé la Melanoides
tuberculata va Sermyla riqueti (Thiaridae). Két qua
ti bang 1 va hinh 2 cho théy, trong 20 loai dugc ghi
nhan & ving nghién ctu thi c6 3 loai phin b6 & ca
vung ndi dong va khu vic RNM nhu Margarya sp.,
Dostia violacea va Assiminea brevicula. Ngoai ra,
nghién ctiu ciing tim théy c6 4 loai Gastropoda phan
bé & vung ndi dong ca trong mua mua va mua kho
nhu Pomacea canaliculata, Filopaludina sumatensis,
Melanoides tuberculata, Iravadia subquadrata. Déy
la céc loai Gastropoda c6 su phén b6 rong va khong
bi anh hudng bdi tinh chit mua vu cing nhu sy
thay ddi diéu kién moi trudng nudc & khu vuc nay.

Riéng loai Echinolittorina sundaica chi xudt hién
& khu vic RNM vao mua mua, trong khi cac loai
Littoraria melanostoma va Nassa olivaceus chi ghi
nhan dugc vao mua khd. Két qua nay cho thay su
thay d6i d6 médn da lam anh hudng dén sy phan bd
cua Gastropoda, d6 man xdc dinh dugc & khu vuc
RNM vao mua mua tii 0,1 - 5,2%o va mua kho tu
16,9 - 18,6%o.

3.1. Mét do Gastropoda ctia cac nhom thuy vuc &
rung ngap min Cu Lao Dung

Mat d6 ctia Gastropda co su bién dong rét 16n
gitia cac nhom thuy vuc (10 - 384 c4 thé/m? nhung
nhin chung mét d¢ ¢ khu vuc noi dong cao hon khu
viic RNM ca trong miia mua va mua kho (Bang 3).
O khu vuc noi dong vao muia mua, diém N5 c6 mét
dd cao nhit (354 c4 thé/m?) véi sy uvu thé cha loai
Sermyla riqueti (343 ca thé/m?, 97%) phéan b6 trong
diéu kién nén day c6 ham lugng vat chat hiiu co cao.
Ngoai ra, diém N2 va N7 ¢6 sy uu thé cua cic loai
Cipangopaludina chinnensis va Margarya sp. thudc
ho ¢ van (Viviparidae) v6i mét d6 tuong tng la
31 ca thé/m? va 46 ca thé/m” Day la cac gidng loai
thich nghi v6i méi trudng nudc c6 dd6 man thép.
Vao mua kho, mac dut ¢6 su gia ting do mdn so véi
mua mua nhung loai Sermyla riqueti van ¢ mat do
cao nhat (287 ca thé/m?) & di€ém N5, cho thdy day la
loai rong mudi cé thé phan bs & cac dd6 man khac
nhau. Ngoai ra, con c6 su xuit hién thém loai uu thé
Melanoides tuberculata & diém N3 v6i mat do khd cao
(381 ca thé/m?) chi thi méi trudng nude va nén day
thay vuc bi 6 nhiém kim loai ning (Karadede-Akin
and Unlu, 2007). Day laloai 6c nudc ngot, thich nghi
v6i moi truong nude giau dinh dudng, nhung cling
c6 thé dugc tim thdy & vung ctia song (Bolaji et al.,
2011). Nghién ctiu vé kha nang chiu dung d¢ min
ctia M. tuberculata trudng thanh, két qua cho thay
chung c6 thé ton tai & d6 mén ti 0 - 27%e, ti 1é séng
dat cao nhat1a 94% & d6 mdn 9%o sau 96 gid (Farani
etal.,2015). O khu vuc riing ngdp mén ven bién, méat
do Gastropoda dat khé thdp va bién dong ti 10 - 70
cd thé/m?va tlt 17 - 36 ca thé/m? tuong ing cho mua
mua va mua kho. Loai Margarya sp. (Viviparidae)
chiém ti 1é cao & diém N7 vao mua mua va mua kho
cho thdy déay ciing 1a loai rong mudi, cé thé ton tai
trong moi trudng nudc c6 do man tli 4,7 - 18,6%o.
Mat do Gastropoda ghi nhén dugc cao nhétla 31 ca
thé/m? & riing ngdp man Lubuk Kertang, huyén West
Berandan, Langkat Regency, tinh North Sumatera,
Indonesia (Manullang et al., 2018).
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Bang 3. Mt do dong vat day trung binh (ca thé/m?) & riing ngdp médn Cu Lao Dung

Mua mua Mua kho
STT Ho VND RNM VND RNM
NI N2 N3 N4 N5 N6 N7 N8 NI N2 N3 N4 N5 N6 N7 N8
1 | Eulimidae 1
2 Viviparidae 31 9 3 46 2 1 3 19 2 7 17 19
3 | Buccinidae 8 1 14
4 | Neritidae 6 1 1 6 2 2 9 21 8 1 4 2 1 4
5 | Thiaridae 3 343 381 2 310
6 | Ampullariidae 3 1 1
7 | Nassariidae 19 1 1 4 6 2
8  Bursidae 3 1
9  Planorbidae 1
10  Assimineidae 3 10 6 10 1
11  Littorinidae 1 2
12 | Bithyniidae 3
13 TIravadiidae 1 1
14  Ellobiidae 1 10 3
T(‘)’ng cong 13 33 | 13 16 354 10 | 70 19 42 13 384 32 328 17 36 28
ki gt nhan chu yéu anh hudng dén sy phin b cua
"/_',/;"' Gastropoda & hai khu vuc nghién ctu.
: S/ inen IV. KET LUAN
3 al ,:{/-"' Nghién ctu da tim thdy téng cong 20 loai
_,--";'J% Gastropoda & hé sinh thai riing ngdp man Cu Lao
[ Dung, tinh Séc Trang. Mét do ctia Gastropoda c6 su
i = h bién dong kha cao gitta cac diém thu mau cing nhu

Hinh 3. Chi s6 uu thé tich lay ctia cac loai
thu¢c Gastropoda § RNM Cli Lao Dung

Chi s6 uu thé tich liy loai ctia Gastropoda dugc
thé hién & hinh 3. Két qua cho thdy chi s6 uu thé tich
lay loai vao thang 9/2019 (VND-T9 va RNM-T9) va
thang 3/2020 (VND-T3 va RNM-T3) c6 su khac biét
gitia khu vic VND va RNM ven bién. Cu thé ¢ khu
vic VND-T9 va VND-T3 thi quin xa Gastropoda
phat trién c¢6 tinh 6n dinh khong cao véi chi s6 uu
thé tich Ity ctia 2 loai d4u tién déu chiém khoang
87% tong mat d6 ctia Gastropoda. Céc loai chiém uu
thé & khu vuc VND 1a Sermyla riqueti, Melanoides
tuberculata va Filopaludina sumatensis. Trong khi d6
6 RNM-T9 va RNM-T?3 thi chi s6 uu thé tich lay ctia
2 loai dau tién chiém khoang 67 - 73%. Cac loai c6
mat do cao nhu Margarya sp., Assiminea brevicula.
Diéu nay cho thiy sy phan bo ctia Gastropoda & khu
viic RNM ven bién c¢6 tinh 6n dinh cao hon so véi
vung ndi dong. Su khac biét vé do mdn la nguyén
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gitia viing n6i dong va riing ngdp man ven bién. Su
gia taing d0 mén vao mua kho da lam anh hudng dén
su phan b6 cua Gastropoda. Nhin chung, tinh da
dang thanh phén loai Gastropoda & khu vuic nghién
ctiu kha thap nén cin dugc bao ton nhim duy tri su
can bang hé sinh théi trong thuy vuc.
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Species composition of Gastropods in mangrove ecosystem
of Cu Lao Dung, Soc Trang province
Nguyen Thi Kim Lien, Au Van Hoa,
Huynh Truong Giang and Duong Van Ni
Abstract

Study on the composition of Gastropods class in the mangrove ecosystem of Cu Lao Dung was conducted from
September, 2019 to March, 2020. Total of 24 sampling locations in the research area were divided into 8 waterbody
groups. In which, 8 groups (sites) belonged to the inner area and others were coastal mangrove of Cu Lao Dung. The
results showed that a total of 20 species belonging to 14 families of Gastropods were found. Species composition of
Gastropods in the dry season had higher tend than that in the rainy season. At each sampling site, species composition
and abundance of Gastropods varied from 1 - 8 species and 10 - 384 ind/m?, respectively. Gastropods abundance
in the inner zone was higher than in mangrove both in the rainy and dry season. Some dominant species were
recorded in this study including Melanoides tuberculata, Sermyla riqueti (Thiaridae) in the inner area and Margarya
sp. (Viviparidae) in the mangrove of Cu Lao Dung.

Keywords: Gastropods, mangrove, Cu Lao Dung, species composition
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HIEN TRANG VA GIAI PHAP UNG DUNG CONG NGHE
TRUY XUAT NGUON GOC TRONG SAN XUAT
VA KINH DOANH CUA CAC HOP TAC XA NONG NGHIEP
binh Quang Hiéu!, Lé Anh Hoang? Nguyén Dinh Tinh?,
Vit Duong Quynh’, Bui Thi Phuong Loan!, Phan Hitu Thanh',
Nguyén Thi Oanh!, Dao Thi Thu Hang', Ping Anh Minh',
Nguyén Mai Chi', TrAn Thi TAm', D6 Thi Thay',
Nguyén Thanh Canh', Pham Quang Ha'?

TOM TAT
Két qua diéu tra 50 hop tac xa nong nghiép (HTX) thudc céc loai hinh san xudt, kinh doanh khac nhau trén cac

vung sinh thdi nong nghiép ctia cd nudc cho thdy su da dang cao vé quy mo hoat dong san xuét va kinh doanh. Nhém
HTX lta gao c6 quy mo6 bd mdy va dién tich dét dai san xudt 16n nhat (trung binh mét HTX san xudt lua gao c6

'Vién Moi truong Nong nghiép; *Hop tac xa Nong nghiép S6
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