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NGHIEN CUU SU/ DUNG CHE PHAM NEO-POLYMICNA
XU 1Y MOI TRUGNG NUGC NuGI TOM CHAN TRANG

B Nguyén Quang Huy, Ngo Thi Oanh, Nguyén Thi Linh

I. PAT VAN DE

Nuoi trong thity san & nudc ta da phat
trién manh mé trong hon hai thap ky qua
v6i toe d6 tang truong vé san luong trung
binh hon 12%/ ndm, gop phan dua Viét
Nam thanh mdt trong 5 nuéc xuat khau
thity san hang dau trén thé giéi (Nguyén
Quang Huy, 2018). San pham thily san
Viét Nam da xuat khau trén 170 nuée va
ving lanh thd. Nam 2020, kim ngach
xuat khau thuy san dat 8,6 ti USD, san
lwong nudi thity san dat xap xi 4,56 triéu
tan v&i cac d6i tuwong nudi chu luc 1a
tom, cé tra, ca ro phi va nhuyén thé (Bo
Nong nghiép va Phat trién Nong thon,
2020). Tuy nhién, do mirc d6 nudi tham
canh ngay cang tang, nguy co bung phat
dich bénh va 6 nhiém méi trudng ngay
cang tram trong, anh hudong dén tinh bén
viing cua nghé nudi. Mat khac, viéc lam
dung khang sinh va hoa chat trong qua
trinh nudi ciing anh huong dén chat
lugng, an toan vé sinh thuc pham cua
hang thuy san, strc khde con nguoi va tac
dong lau dai dén hé sinh thai. Trude tinh
hinh @6, nhiéu tién b khoa hoc da dugc
ap dung trong nudi thuy san nhu cong
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nghé nudi tién tién (cong nghé bio-floc, semi-floc,
nudi nhiéu giai doan. ..) két hop vai sir dung ché pham
sinh hoc (probiotics). Trong do, sir dung cac ché pham
sinh hoc duoc 4p dung phd bién boi nhitng loi ich thiét
thuc né mang lai.

Ché phém sinh hoc chira mo6t hoac nhiéu loai vi
sinh vat hitu ich, dugc st dung rong rai trong nudi
thuiy san, dac bi¢t trong nudi tham canh céc loai nudi
thity san chu luc. Ché pham sinh hoc ding dé b sung
vao thirc an hodc vao moi truong nude, giup phan huy
chét hitu co trong ao, kim ham sy phat trién cua vi
khuan c6 hai, kich thich tiéu héa, ting cuong hé mién
dich cho dbi trong nudi, xir Iy cac khi doc (Ngo Van
Hai, 2015), qua d6 han ché viéc dung hoa chét xt ly
moi truong va thude phong tri bénh, han ché tbi da
muc do thay nudc. Hién nay, trén thi truong & Ngh¢
An c6 hang chuc loai ché pham sinh hoc ding trong
nudi trong thuy san dwoc san xuit trong nude hodc
nhap khau vé6i chét luong, gia ca kho kiém soat va
danh gia. Pay la nhirng thach thuc dang dat ra cho cac
nha quan 1y va nguoi dan nudi trong thity san.

Thyec hién dy 4n KH&CN cép tinh, Trung tam Ung
dung tién bo KH&CN Nghé An da tiép nhan cong
nghé tir Trung tim Phat trién khoa hoc va Doi méi
sang tao Hai Phong dé san xuat ché pham sinh hoc
Neo-Polymic.NA dung trong xu ly moéi truong nudi
thity san. Cac chung vi khuén trong ché pham nay gom
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Bacillus subtilis, B.licheniformis va B. mega-
terium, 13 ba chung vi khuan chu lyc trong
phan giai cac chit hitu co. Ché phim Neo-
Polymic con khd méi trén thi trudong trong
nudc noi chung va & Nghé An néi riéng. Cach
sir dung ché phdm vén can duoc nghién ctru
day dt hon. Hién nay, c6 hai cach sir dung ché
pham sinh hoc dé xir Iy méi trudng phd bién
13 0 ché pham véi co chit (thudng 13 ri mat)
trudce khi sit dung hodc bon truc tiép Vao ao,
tuy thudc vao timg loai ché pham cu thé.
Nghién ctru nay dugc thuc hién nham danh
gia va tdi wu hoa cach st dung ché pham Neo-
Polymic.

II. PHUONG PHAP NGHIEN CUU

1. Phwrong phap sin xuét ché pham Neo-
Polymic.NA

Ché pham Neo-Polymic.NA duoc san xuit
tai Trai Nghién ctru thyc nghiém va dich vu
KH&CN, thudc Trung tim Ung dung tién bd
KH&CN Nghé An. Ba chung giéng vi khuan
dung dé san xuat ché pham gdm Bacillus
subtilis, B.licheniformis va B. megaterium
dugc bao quan trong ta lanh nhiét 4o 4-6°C.
Quy trinh san xuat ché pham Neo-Polymic
bao gdm cac budc: nhan gidng cip 1 tir cac
ching gidng san xuit (G1) trong cac binh
tam giac 100ml, nhan gidng cp 2 & cac binh
tam giac 1L va nhan gidng cip 3 trong ndi
1én men thé tich 300L (Hinh 1). Ti 18 tiép
gidng bang 10% mbi truong nudi cdy & mdi
lan nhan. Mbi truong MPA cai tién dugc sir
dung dé nhan gidng, gdm cac thanh phan:
Pepton, cao nim men, NaCl, MgS04.7H-0,
duoc pha vao nude RO va diéu chinh pH dat
7,2. Mbi truong duge khir tring trong ndi
hép véi thoi gian 30 phut, nhiét do 121°C
truéc khi sir dung. Thoi gian nhan gidng &
mdi cip 13 24 gid & nhiét d6 37°C. Lén men
riéng 1& cho ting ching vi khuan. Dich 1én
men cép 3 duoc tron déu véi cam gao voi ti
1¢ 1:3 bang may tron va u dong trong thoi
gian 24 gio. Nhiét d6 trong déng 0 c6 thé 1én
tGi 45°C. Ché pham ban thanh pham duoc
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sdy hodc phoi kho (& nhiét do 45-50°C) dé dat
d6 am 11% trude nghién min va dong goéi (Hinh
2). Ché pham duoc lay mau dé kiém tra mat do
vi sinh vat hiru ich sau khi san xuat. Mdi mé san
xudt tir 200-400kg.

2. Thi nghiém 1: Panh gia sinh khdi vi
khuin ¢ cac phwong phap i ché phim

Hai hinh thirc i ché pham Neo-Polymic.NA 1a
Ui suc khi hodc yém khi két hop véi c6 hoic khong
6 ri mat va mudi dé tao 5 cong thtrc u. Ché phém
u suc khi dugc thuc hién trong can nhya 20L, u
yém khi thyc hién trong can 10L. Nudc str dung
la nudc may dugce loc qua mang loc. Cac cong
thirc i ché pham nhu sau:

N1: 0,2kg ché pham + 10L nudc + i yém khi
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Hinh 1b. Nhan giéng cép 3

Ddc san [ ]

KH-CN Nghé An



N2: 0,2kg ché pham + 10L nudc + 0 suc khi

N3: 0,2kg ché pham + 0,1L ri mat + 10L nudc +
u suc khi;

N4: 0,2kg ché pham + 0,1L ri mat + 10L nu6c +
U yém khi;

N5: 0,2kg ché pham + 0,1L ri mat + 10L nu6c +
50g mudi + ¢ yém khi .

Sau 5 ngay 4 ¢ nhiét d6 phong (28-30°C), 1dy miu
U va nudi céy vi khudn trén dia thach dé xac dinh mat
d6 vi khuan trong timng cong thirc u. Phuong phap dém
khuén lac theo Nimrat et al. (2012). Cong thirc tinh s6
khuan lac trong ché pham kho hoic trong dich da u
nhu sau:

M=N/(V.10k)

V. 10%. Trong do:

N: S6 khuan lac dém dugc;

k: Hé s6 pha lodng;

M: S6 té bao vi khuan c6 trong 1g hodc 1mL mau
(CFU/g, hoac CFU/mL);

V: Thé tich dich pha lodng dugc cdy trén dia thach
(mL).

Kiém tra mat d6 vi khuan & dich cap 3, ché pham
Neo-Polymic.NA va cong thirc 0 dugc minh hoa &
Hinh 2.

3. Thi nghiém 2: Sir dung cic ché phim xir ly
moi trwong nuwdc ao tom

Nué6c ao nudi tom thé chéan tring tham canh (mat
d6 120 con/m?, giai doan 75 ngay nubi) c6 d6 man
20%o dugc st dung lam thi nghiém. Thi nghiém duogc
tién hanh trong cac can nhya 20L, mdi can chira 18L
nuéce, gdm 4 cong thirc:

Hinh 2a. Dich cap 3
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Hinh 2b. Ché pham
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CT1: Nuéc ao khong bo sung ché
pham, ddi chung;

CT2: Neo-Polymic.NA kho, sir dung
truc tiép, cho vao nudc ao 4g/18L;

CT3: Neo-Polymic.NA da u (mat do
vi khudn cao nhat & thi nghiém 1), bon
2% vi/v.

CT4: Ché pham EM sau khi 0, bon
vao nudc voi ti 1€ 1% v/v.

Ché phdm EM dugc dung kha phd
bién trén thi truong ¢ dang dich long
(gdém céc chung vi khuan: Bacillus sub-
tilus, B. licheniformis va B.phantarum)
duoc 0 theo huéng dan ciia nha san xuét
(1 yém khi, ¢6 ri mat va mubi). Sau khi 0
5 ngay, ché pham EM c6 mat d6 vi khuan
dat mat d¢ 3,2x10'° CFU/ml. Mdi nghiém
thirc duoc 13p lai 2 1an. Panh gia hiéu qua
xir Iy nuée cta ché pham qua cac thong
s6 moi trudng nudce trude va sau 7 ngay,
gdm: pH, NH4*, NH3, H2S va nhu cau
oxy sinh hoc cua vi khuan dé phan huy
chat hitu co (BODs). BODs va NH* dugc
phén tich bing cac phuong phap theo
cc tidu chudn twong ung la TCVN
6001-1:2008 va TCVN 6179-1:1996.
NH; duoc do bang test kit Sera (Puc).
H.S do bang test kit ciia Vién Han 1am
Khoa hoc va Cong nghé Viét Nam. pH
do biang may do da chtc ning, hiéu
Multi-function-N135.

Hinh 2c. Mat db vi khuin & N3
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4. Xir 1y s6 liéu

S6 liéu duoc xur 1y bang phan mém
thdng ké SPSS 16.0. Cac chi sé danh gia
dugc thé hién 1a Gid tri trung binh + Do
léch chuan (SD). Str dung phan tich phuong
sai mot nhan té va kiém dinh Duncan dé
xac dinh sai khac gitra cac nghiém thtrc. Sai
khéc ¢ ¥ nghia thong ké khi P<0,05.

I1I. KET QUA VA THAO LUAN

1. Panh gia sinh khéi vi khuin & cic phwong
phap u

Bang phuong xac dinh mat d6 vi khuén trén dia
thach, dich 1én men cép 3 cia ché phém Neo-
Polymic dat 41x10'© CFU/ml. Ché pham Neo-
Polymic ¢6 ham luong vi khuan trung binh 1a
6,5x108 CFU/g. Mat d6 vi khuan tong s sau ¢ va
mure ting sinh khéi vi khuan so véi ban dau (0,2kg
ché pham) thé hién ¢ Bang 1.

Bang 1. Mat dd tong vi khuén va ting sinh khéi ché phim sau 5 ngay i

Cong thirc| Mat do vi khuan (10" CFU/ml) | So lan tang sinh khoi so véi ban dau
NI 7,5+0,14* 5769,2*
N2 10,9 £1,27° 8384,6°
N3 11,2 £0,77° 8615,4°
N4 8,0 £0.14* 6153,8
NS5 7,9 £0,56* 6076,9*

Ghi chii: N1 (khéng ri mdt, yém khi), N2 (khong ri mat, suc khi), N3 (+ ri mdt, suc khi), N4 (+
ri mdt, yém khi), N5 (+ ri mdt, muoi, yém khi). S6 liéu trong ciing mot cét ¢é ky hiéu mi khdc nhau
la sai khac nhau c¢é ¥ nghia thong ké (P<0,05).

Két qua nghién ctru cho thdy, sau 5 ngay
4, mat d6 vi khuan & cong thure u c6 suc khi,
c6 ri mat (N3) la 11,2x10'° CFU/ml, cao hon
nhung khong khac biét ¢6 y nghia thong ké
v6i cong thirc u suc khi, khong c6 ri mat (N2):
10,9x10' CFU/ml (P>0,05). Tuy nhién, mat
d6 vi khuén & ca hai nghiém thirc U ¢ suc khi

| coé ereAn Simm woc
PO IS Y M IC I INA'

Gidi phdipr sare viget ccdi o rmdi Lricdmrsg rweci thaty sdirn

(N2, N3) déu cao hon mat d6 vi khuén & cac cong
thirc u yém khi 1a N1, N4 va N5 (P<0,05). Mat do
vi khudn & cac cong thic 0 yém khi dao dong tir
7,5-8,0x10'° CFU/ml va khong c6 sy khac biét
(P>0,05) khi 1 c6 bo sung ri mat (N4) hay khong
bd sung ri mat (N1) hodc bd sung thém mudi (N5).
Sinh khéi vi khuan sau qué trinh u ting 1én so véi

Ché pham Neo-Polymic.NA
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ban dau (200g ché pham kho) tir 5769,2
1an 6 N1 dén 8615,4 1an & N3. Tuong tu
mat d6 vi khuén, s6 1an ting sinh khéi vi
khuan khi @ ¢ suc khi (N2 va N3) déu
cao hon céac cong thirc i yém khi (N1,
N4 va N5).

Nhu vay @ ché pham trong diéu kién
suc khi gitip gia ting mat do va sinh kh6i
vi khuan cao hon 0 yém khi. Diéu nay
cling pht hop vé6i dic diém sinh hoc cua
céc ching vi khuan c6 trong ché pham
Neo-Polymic. Cac chung vi khuan thudc
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loai Bacillus subtilis song hiéu khi khong bat budc,
con cac chung vi khuan thudc loai B.licheniformis 1a
ky khi khong bat budc. Trong khi d6 cac chung thudc
loai B.megaterium chu yéu song hiéu khi (Goswami
et al., 2018). Dich 0 ¢ cong thirc N3 c6 mat do vi
khuén cao nhat nén duoc lua chon dé sir dung trong
thi nghiém 2.

2. Panh gia kha nang xir ly méi truong cia cac
loai va hinh thirc sit dung ché phim

Nudc ao nudi tom chan tring tai thoi diém 1y mau
c6 céc chi tiéu BODs, NHs" va NH; lan luot 1a 12
mg/L, 3,14 mg/L va 0,15 mg/L (Bang 2).

Bang 2. Chit lwgng nuée xir Iy béi cac ché phdm va cach i khac nhau

Chi titu méi  [Nuwéc nudi tom Két qua xir Iy mdi trudng nwéc nudi tom
trudng ban dau CT1 CT2 CT3 CT4
pH 7,69 8,15 8,05 7,94 8,09
NH.* (mg/L) 3,14 2,85+0,23 [2,12+0,11°| 0,9+0,04° | 1,14+0,12¢
NH3 (mg/L) 0,15 0,27 £0,03* (10,13 £0,02°| 0,05+0,01¢ | 0,08+0,02¢
BOD;s (mg O»/L) 12,0 82403 | 35+05 | 3,9+04° 48+ 0,3°
HaS (mg/L) KPH KPH KPH KPH KPH

Ghi chii: CT1: d6i chimg sau 7 ngay, CT2: ché pham khé (ding truc tiép), CT3: ché pham
suc khi véi ri mdt, CT4: ché pham EM i ri mat. KPH: Khong phat hién. Cdc s6 liéu ¢ cing hang
V6i cdc s6 mii khdc nhau la sai khdc nhau c¢é y nghia thong ké (P<0,05).

Sau 7 ngay thi nghiém, cong thirc dbi
ching khong xir Iy ché pham vi sinh
(CT1) ¢6 ham lvgng BODs va NH4" giam
xudng lan luot 14 8,2 mg/L va 2,85 mg/L.
Tuy nhi€én ham luong khi ddc NH3 lai
tang lén tr 0,15-0,27 mg/L. Pong thoi
pH cua nudc cling tang Ién tu 7,69-8,15,
cao hon so véi pH cua nudc dugce xu ly
boi cac ché pham (7,94-8,05). Khi pH
cua nudc tang cling lam tang muc do
chuyén héa NHs* sang dang khi doc NH3,
gdy hai cho dong vat thuy san (Kater et
al., 2006). Chi tiéu BODs giam ¢ cong
thirc d6i chung cho thiy trong nudc ao
ban d4u c6 san vi sinh vat phan hity cht
hitu co nén c6 thé lam giam chi tiéu
BODj5. Tuy nhién qua trinh phén huy nay
cling lam tang pH va NHs.
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Dbi v6i 3 cong thire duge bod sung ché pham sinh
hoc (CT2, CT3, CT4), vi sinh hitu ich d3 cai thién chat
luwgng nudc 1o rét. Cac chi tiéu NH4*, NH3 va BODs
déu giam dang ké so v6i CT1, 1an luot 14 25,6-68,4%,
51,9-81,5% va 41,5-57% (tinh ra tr Bang 2, P<0,05).
Trong d6, chi s6 NHs* va NH; thdp nhat & cong thirc
CT3 (0,9 mg/L, 0,05 mg/L), tiép dén 1a CT4 (1,14
mg/L, 0,08 mg/L) va cao nhéat & CT2 (2,12 mg/L, 0,13
mg/L). Chi s6 BODs thap nhat & CT2 (3,5 mg/L),
khong khac biét voi CT3 (3,9 mg/L) nhung déu nho
hon so v&i CT4 (4,8 mg/L). Khong phat hi¢n khi H»S
& nudc dau vao vanude & cac cong thirc sau qua trinh
xtr 1y. Két qua thi nghiém nay cho thay sir dung ché
pham Neo-Polymic.NA 0 v&i ri mat c6 suc khi (CT3)
cho kha ning xur 1y NH; va NH.* tot hon so véi st
dung ché pham truc tiép (CT2) va ciing t6t hon EM.
Diéu nay co thé lién quan dén vi khuan trong ché
pham Neo-Polymic @ trong diéu kién suc khi ¢ ri mat
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da co thoi gian dugc hoat héa va c6 mat
dd cao & lidu 2% v/v so voi sit dung truc
tiép 4g ché pham kho. Ché pham Neo-
Polymic c¢6 dang bdt chura bao tir cac
chung vi khuan. Vi vay qua trinh 1, suc
khi s& gitip vi khuan c6 thoi gian hoat hoa
va tang sinh khdi nén sé tang hiéu qua
hon so v&i ding tryc tiép. Hidu qua xtr 1y
chat hitu co cua ché phim Neo-
Polymic.NA dung truc tiép (CT2) hoic
qua U suc khi v6i ri mat (CT3) co tac
dung xtr 1y chit hitu co tot hon ché pham
EM, thé hién qua chi s6 BOD:s thép hon.

Chung vi khuan Bacillus spp d3 duoc
sir dung rong rii trong cac ché pham sinh
hoc. Két qua cua nhiéu nghién ciru trudc
cho thay, cac chung vi khudn nay c6 kha
nang cai thién chat luong nudc nudi thuy
san, kich thich tang trudng tom, h¢ mién
dich va trc ché vi khuan c6 hai (Kuebu-
tornye et al., 2019; Khademzade et al.,
2020). Nguyén Tién Long (2018) dung
ché pham sinh hoc don dong Bacillus
subtilis & xt Iy nuGc ao nudi tom tham
canh cho thdy kha xir 1y cac chi tiéu moi
truong nhu NH4*, PO4*, NO2, NOs,
BOD:s trén 63,0 %. Két qua thi nghiém
cua chung t61 vo1 ba chung Bacillus spp
trong ché pham sinh Neo-Polymic.NA (¢
dang 0 yém khi hodc dang kho) da cai
thién duoc chit luong nudc nuodi tom nho
kha ning phén giai chat hiru co va xt Iy
khi doc. Céac chi sé BODs (3,5-3,9 mg/L)
va NH;(0,05-0,13 mg/L) sau mot tun xu
Iy déu & trong pham vi an toan trong nudi
tdom chan trang (Khademzade et al.,
2020). Két qua cua nghién clru nay sé
g6p phan gitp chung toi hoan thién quy
trinh st dung ché pham Neo-Polymic
trong xu ly moi truong nudi thuy san.
Hién nay, ché phdm Neo-Polymic.NA
dang trong qua trinh danh gia hi¢u qua st
dung & cac mo hinh nudi tom chén tring,
tom su va ca r6 phi & Nghé An.
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IV. KET LUAN

Céc hinh thirc i ché pham Neo-Polymic khac nhau
anh huong dén mat d6 va muc do tang sinh khdi vi
khuan. Mat d6 vi khuan & cach t ¢6 suc khi ¢ ri mat
(11,2x10" CFU/mL) hoac khong ¢6 ri mat (10,9x10'°
CFU/mL) déu cho mat do vi khuan cao hon so véi u
yém khi c6 hoac khong c6 ri mat hoac mudi (7,5-
8,0x10'°CFU/mL) sau thoi gian u 5 ngay. Str dung ché
pham Neo-Polymic @ v6i ri mat c¢6 suc khi cho kha
nang xtr Iy NH; va NH,* tét hon so véi sir dung ché
pham tryc tiép (khong qua @) va ché pham EM. St
dung ché pham Neo-Polymic truc tiép co tac dung xtr
ly NH; tuwong duong véi EM nhung hi¢u qua hon trong
xtt Iy chat hiru co, thé hién qua chi s BODs thap hon.

Nhu vay ché pham Neo-Polymic ¢ thé st dung
theo hai hinh thirc u hodc bon tryc tiép. Khi mudn xtr
Iy khi ¢6c NH; hiéu qud, nén chuan bi & ché pham
trude khi bon vao ao nu6i./.
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