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ABSTRACT

Bioflocculants produced by microorganisms can flocculate and settle dispersed
organic particles so that they can be used for wastewater treatment and it is not
toxic to human and the environment. Fifty-five bioflocculant-producing
bacterial isolates were isolated from ten leacheate samples of five landfills from
Vinh Long, Can Tho and Hau Giang. Two isolates (P1.1 and P2.4) in 55
isolates had the highest flocculant rate and they were chosen to sequence
randomly by automatic sequencer. DNA sequencing were compared with Gen
Bank database of NCBI by BLAST N software. The results showed that P1.1
isolate was 99% of the identify with Klebsiella sp. NBRC 100048 and FJ577970
Klebsiella sp. T-6-1; P2.4 isolate was 98% of the identify with Enterobacter
sp.A2 andJN695719 Enterobacter sp. TX2 (2011). The optimal medium consists
of starch, YE, CaCl: for Pl.1 isolate; sucrose, NH«Cl, KxZHPO4+KH>POq for
P2.4 isolate with kaolin solution after 5 minutes at pH=4 (P1.1 isolate) and
pH=5 (P2.4 isolate) together with CaCl, 0.1% inoculant (bacterial liquid).
Applying these two isolates for landfill leachate treatment showed that
theyreduced the total solid suspension (TSS) and Chemical Oxygen Demand
(COD) by 12.09% and 19.84% (P1.1 isolate);12.4% and 21.89% (P2.4 isolate),
respectively.

TOM TAT

Chat két tu sinh hoc duoc san xudt tiv vi sinh vat, chung két bong va la’hg tu cac
chdt hitu co dé xir 1y nweGe thdi va khéng doc hai cho con ngueoi va méi trieong.
Nam muwoi lam dong vi khuan c6 kha nang tao chat két tu sinh hoc da dwoc
phan Idp tir 10 mdu meée vi rdc thu thap ¢ 5 bdi rdc cac tinh Vinh Long, Can
Tho va Hau Giang. Trong dé c6 hai dong vi khudn P1.1 va P2.4 tao chat két tu
sinh hoc protein c6 ti I¢ két tu cao va ching dwoc chon dé giai trinh tw va si
dung phan mém BLAST N so sanh trinh tw cdc dong vi khudn nay véi trinh tu
cac dong vi khudn cé trong ngan hang dir liéu NCBI, két qua cho thdy dong
PI.1 ¢6 ti 1é dong hinh véi dong Klebsiella sp. NBRC 100048 va FJ577970
Klebsiella sp. T-6-1 la 99%, dong P2.4 c6 ti 1¢ dong hinh véi dong
Enterobacter sp. A2 va JN695719 Enterobacter sp. TX2 (2011) la 98%. Moi
truong 16i wu cho dong P1.1 la tinh bot, yeast extract, CaClz cho ti lé két tu dén
88,58%; dong P2.4 la sucrose, NH:Cl, KxHPOs+KH>POy cho ti 1¢ két tu la
86,81% voi dung dich kaolin sau 5 phit dé ling ¢ pH=4 (dong P1.1) va pH=5
(dong P2.4), b6 sung CaCl> va 0,1% liéu lwgng dung dich chira vi khudn. Ung
dung hai dong vi khudn nay trong xir Iy nwée ri rac lam giam lwong TSS va
COD la 12,09% va 19,84% (dong P1.1); 12,4% va 21,89% (dong P2.4).
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1 GIOI THIEU

Két tu sinh hoc 13 san phdm cta hop chit cao
phan tir dugc hinh thanh trong qué trinh phét trién
cua vi sinh vat (Shih et al., 2001). Vi khuén san
xudt chit két tu sinh hoc 1a nhitng loai vi khuan c6
thé sir dung cac chat dinh dudng trong méi trudng
dé tong hop cac hop chat da phan tir trong té bao
dudi su hoat dong cua cac enzyme dac biét, sau do
chung c6 thé dwoc bai tiét ra ngoai va ton tai trong
mdi truong hodc trén bé mat vo té bao vi khuén,
cac hop chét nay c6 kha nang tao sy két tu voi cac
chat khac nhau va tao thanh mot khdi nhéy ling
xudng day.

Chét két tu dwoc phan loai thanh ba nhém
chinh: chat két tu v6 co nhu aluminum sulfate
va polyaluminum chloride, chat két tu tong hop
hiru co nhu 1a din xuat cta polyacrylamide va
polyethyleneimine, chit két tu xay ra trong tu
nhién nhu: chitosan, sodium alginate va két tu sinh
hoc bai vi khuén (Zhi-qiang et al., 2007). Cac chat
két tu vo co va chit két tu téng hop hitu co c6 kha
nang gdy ung thu, tac dong manh dén than kinh, c6
thé gly ra 0 nhiém thtr cap trong qua trinh 4p dung
thuc té& va chung khé bi phan huy trong tuy nhién
(Yokoi et al., 1994). Gan day, két tu sinh hoc béi
vi sinh vt dugc nganh cong nghé sinh hoc moi
treong chil y boi vi chiing cé kha nang phan giai
sinh hoc va khong doc hai (Lu et al., 2005). Theo
Sheng et al. (2006) chat két tu sinh hoc c6 tic dong
nhanh chéng va an toan, khong doc hai cho con
ngudi va moi trudng. Chat két tu sinh hoc ¢6 nhiéu
loai nhung dwoc quan tdm nghién ctru nhiéu 1a
polysaccharide, protein va glycoprotein.

Trong xur 1y nudc thai, chét két tu sinh hoc tir
cac nguodn vi sinh vat duge sir dung dé xir 1y dung
dich thudc nhudm (Zang et al., 2002; Deng et al.,
2005), cac chat lo limg vo co (bentonite, dat sét,
Ca(OH),, aluminum oxide) (Levy ef al., 1992; Shih
et al., 2001; Yim et al, 2007), acid humic
(Zouboulis et al., 2004) va cac chat lo limg khéac
(Salehizadeh et al., 2000). Su két tu cac vat chit
nay gitp lam gidm céc chi tiéu nhu COD va mot
phﬁn d0 duc cta nudc thai trude khi nude thai
dugc xur ly bang phuong phap khac (Gong et al.,
2008). Trong nghién ctru nay, chung t6i trinh bay
két qua phan lap, hiéu qua két tu cua cac dong vi
khudn vira phan 1ap, t6i wvu hoa cic yéu t& anh
hudng dén hiéu qua két tu sinh hoc cua hai dong vi
khudn co ti 1& két tu cao (> 80%) va tng dung
chung trong xur ly nudc ri rac, dac biét lam giam
ham lugng COD va TSS trong thanh phan nudc
ri rac.
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2 PHUONG PHAP NGHIEN CUU

2.1 Vitliéu

- Nudc ri rac thu tir 05 ’bﬁi géc cua Hoa Phuq,
Tra On (tinh Vinh Long), Thét Not, Cé D6 (Thanh
pho Can Tho), Tan Long (tinh Hau Giang)

~— Moi truong phan 13p vi khuén san xuét chét
ket tu sinh hoc polysaccharide (Deng et al., 2002)
va moi treong phan 1ap vi khuan san xuat chat két
tu sinh hoc protein (Hazana ef al., 2008).
2.2 Phuong phap

2.2.1 Phdn ldp vi khudn san xudt chdt két tu
sinh hoc

Mudi mau nude ri rac dwgc pha loang tir 10? —
104 mdi d6 pha lodng hut 20 pl trai déu trén moi
truong thach, sau do u 2 — 3 ngay ¢ 30°C. Tach
rong tung khuén lac bang cach cay chuyen tlep
sang mdi truong thach vai lan, quan sat thay khuan
lac roi déu tién hanh cay chuyen sang Ong. K¢é tiép
kiém tra rong trén kinh hién vi, xem nhu mét dong
(isolate) riéng biét.

2.2.2 Kiémtra hiéu qua két tu sinh hoc cua
cdc dong vi khudn phan lgp

Mbi dong vi khuan duge nudi trong 50 ml moi
truong long trong binh tam giac 100 ml (moi
truong dung dé phan 1ap khong bd sung agar). Lic
trén may lac xoay vong ¢ téc do 150 vong/phiit.
Nubi trong 4 ngay & nhiét do phong cho vi khuén
phat trién san sinh chét két tu sinh hoc.

Kiém tra kha nang két tu ciia cac dong vi khuan
bang hdn hop gom 90 ml dung dich Kaolin (5 g/1),
10 ml dung dich CaCl, 1%, pH =7, 100 pl dich vi
khuan nudi c6 mat s6 >10° t& bao/ml (ti 1& 0,1%).
Hdn hop dugc khudy déu, dé ling 5 phut, sau do
liy phan trong & trén dem do OD & budc séng 550
nm. Mau d6i chung thyc hién twong tw nhung
khong ching vi khuan. Ty 1& két tu dugc tinh theo
cong thure:

ODgsi chimg — ODmiu

X 100%
OD i chimg

2.2.3 Nhan dién dong vi khudn tao két tu sinh
hoc cho hiéu qud cao bang phirong phdp
sinh hoc phan tir

Nhiing dong vi khuén co ti 1& két tu sinh hoc

cao dugc chon dé nhan dién béng cach thuc hién
cac phan tmg PCR dé xac dinh gen 16S rRNA vai
cip mdi 27F va 1492R (Kim et al., 2010); san
pham PCR s& dién di trén gel agarose 0,8% va phd
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dién di san phém PCR dugc chup hinh qua GelDoc cho hiéu qua két tu cao nhét. Ty 1€ két tu duoc tinh
v6i thang chuan 100 bp sau do chung dugc giai gidng nhu mé ta ¢ trén. P6 pH cua dung dich
trinh tu & cong ty MACROGEN (Han Qudc), két Kaolin duogc chinh trong khoang tir 3-9 bang HCI
qua trinh tu duoc so sanh véi dong vi khuin chuén va NaOH. Cac mudi KCI, NaCl, CaCl,, MgSO,,
& ngan hang dit liéu cua NCBI bang phin mém MnSOs4, FeCls, Alx(SO4); dugc s dung nhu ngudn
BLAST N dé nhén dién dong vi khuan duoc giai cation v&i néng do va liu 1u’0ng nhu CaClz Liéu
trinh tu gen 16S rRNA. Xay dung cdy pha h¢ cua luong dich vi khuan nuéi duge bo sung diéu chinh
ching bang phan mém MEGA 5.05 (Tamura ef al., tuong tmg véi céc ti 18 0,01, 0,02, 0,04, 0,06, 0,08

2011) vé6i phuong phap neighbor-joining dua trén va 0,1(%). Chuan bi moi truong nudi cdy vi khuan
1000 14n lap lai (bootstraps). v6i sy phbi hop ba ngudn carbon, nitrogen va

2.2.4 T6iuu héa cdc yéu t6 anh huong dén mubi khoang theo dung ti 1& cac thanh phin trong
hiéu qud két tu sinh hoc Bang 1, ta dugc 48 nghiém thtrc khac nhau vé moi

truong nudi vi khuan. Nuéi vi khuén trong ong
nghiém loai 10 ml & nhiét do phong, lic 160
vong/phut. Sau 4 ngay, kiém tra hiéu qua két ty
sinh hoc vi Kaolin.

Tién hanh khao sat anh huong cua pH mdi
truong, cac mudi kim loai bd sung, moi truong
nudi cdy, litu lwong vi khuan dén hiéu qua két tu
sinh hoc. Tir d6 xéac dinh dugc diéu kién thich hop
Bang 1: Cac ngudn carbon, nitrogen va mudi khoang ding dé nudi vi khuin

Nguon carbon Nguon nitrogen Nguon khoing
Glucose (1%) Acid Glutamate (5%) KCI (0.5%)
Sucrose (1%) Yeast extract (0.05%) FeCls (0.5%)
Tinh bot (1%) Urea (0.05%) CaCl; (0.5%)
(NH4)2S04 (0.05%) 0.2% K,;HPO4 + 0.5% KH,PO4
2.2.5 Ung dung vi khudn san xudt chat két tu 3.1 Két qua phan lap vi khuin
sinh hoc vao xir ly n‘u'éc ri rdc Tu 10 mau nudc ri rac phan lap dugc 55 dong
Ap dung cac Cjiéu kién thigh hop da tim duogc vi khuan, trong d6: 19 dong vi }(huén phan lap tr
cho dong vi khuan dugc tuyén chon dem xu ly moi truong polysaccharide (chiem 34,55%) va 36
nude ri rac quy mod phong thi nghiém (binh 5 lit). dong vi khuan tir phan 1ap tr méi truong protein
Qui trinh nhu sau: cho vao binh ¢6 thé tich 10 lit (chiém 65,45%).
chira 5 lit nudce ri rac, bo sung khoang kim loai, Pa sb cac dong vi khudn c6 dang khuin lac
dung dich vi khuan, diéu chinh pH theo cac gia tri tron, mau tring, c6 bé mit tron, nhdy va uét, chinh

téi,u'u da tim duoc; khuéy 200 vong/phut trong 2 d6 nhay va u6t lam khuan lac c6 dic diém khac
phut, (‘ie yén 30 phut. Lay phan trong do chi tiéu nhau nhu: khuén lac mé cao rin chic (Hinh 1A),
TSS va COD. khuén lac w6t nhidu va chay lan xung quanh (Hinh

3 KET QUA VA THAO LUAN 1C), dang que ngan, kich thuée tir 0,8 x1,25 pm
) (Hinh 1C).

Hinh 1: Pic diém mgt sé6 dang khuin lac ciia vi khuin va hinh dang vi khuin chup & kinh hién vi di¢n
tir quét véi dd phong dai 7.500 1an

3.2 Hiéu qua két tu ciia cac dong vi khuén truong polysaccharide rit thap (<50%) trong khi dé
phén lap cac dong vi khuan phéan 1ap tir moi truong protein
c6 dong P1.1 co ti 1¢ két tu cao nhét (85,81%) roi
dén dong P2.4 (84,24%) va hai dong P1.1 va P2.4
nay dwoc chon dé tdi wu hoa cac diéu kién thich
hop cho hiéu qua két ty cao nhét (Hinh 2).

Két qua ghi nhan trong 55 dong vi khuan da
phan 1ap, ¢6 15 dong co ti 18 két ty > 50% (chiém
27,27%), 40 dong co ty 16 két tu < 50% (chiém ti 1&
72,73%). Cac dong vi khuan cé ti 16 két tu moi
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P1.1 P2.4 P5.1 P2.5 P5.2 P3.2 P7.3 P9.2 P3.5 P42 Ps9.2 P23 Ps73 P1.2
dong vi khuan
Hinh 2: Muoi lim dong vi khuén c6 ti 18 két tu (%) 16n hon 50%
3.3 Nhén di¢n vi khuin dong P1.1 va P2.4 Klebsiella sp. NBRC 100048 va FJ577970
bang phuong phap sinh hoc phéan ti Klebsiella sp. T-6-1 mtic d6 99% va dong P2.4

tuong ddng ¢ muc 98% véi dong JX021670
Enterobacter sp. A2 va dong JN695719
Enterobacter sp. TX2 (2011) dugc xac dinh trén
cay pha hé (Hinh 4) chia thanh 2 nhanh r0 rét.

Tét ca 2 dong vi khuan déu dwoc nhan dién &
bang 1500 bp trén phd dién di cia PCR-16S rRNA
duoc nhan 1én tr DNA cua ching (hinh 3) va dugc
x4c dinh dong P1.1 dong hinh véi AB681138

M 1 2 3 4 5 6 7

—
C—_—
1000bp —> !
—
| r—

-Edlz-ﬂl'--ﬁ_-: G e, S TR P B W et

Hinh 3: Pho dién di ciia sin pham PCR dwgc nhan 1én tir DNA ciia hai dong vi khuéin P1.1 va P2.4
Ghi chit: M:thang chudn 100bp, 1,2,3: dong P1.1, 4,5,6: dong P2.4, 7: déi chitng dm

N
| P11 .
100|AB681138_K|ebsiella_sp,_NBRC_100048 Nhanh 1
FJ577970 Klebsiella_sp._T-6-1 N
P24 )
Nhanh 2
uJXU21670_Enterobacter_sp._A2 >
731 JN695719_Enterobacter_sp._TX2_(2011)
J

05

Hinh 4: Cay pha hé trinh bay mdi quan hé giita cic dong vi khuin san xuit chét két tu sinh hoc c6

nguon goc protein dua trén trinh tu 16S rRNA (phuwong phap neighbor-joining) véi 1000 lap lai
(bootstrap)
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3.4 Toi wu héa cac yéu t6 anh hwéng dén hi¢u
qua két tu ciia hai dong vi khuan P1.1 va P2.4

Dbi v6i dong P1.1: Ngudn carbon, nitrogen va
khoang v6 co tdi uu ding dé nudi vi khuén cho ti 16 & 6 R ——
két tu cao nhat (82,4%) la tinh bot, yeast va CaCl, X 90, \
(Bang 2); pH t6i wu 1a 4 (93,96%) (Hinh 5); mudi 75,0
kim loai bo sung cho ti 18 két tu cao nhat 1a CaCl . \
(90,08%) (Hinh 6). Dbi vai dong P2.4: Nguon
carbon, nitrogen va khoang vé co t6i vu dung dé e
nudi vi khuén cho ti 18 két tu cao nhit (81,28%) la 1 4
sucrose, NH4Cl va Ko,HPO4 + KHoPO4 (Bang 2);
pH t6i uu 1a 5 (90,57%) (Hinh 5); mubi kim loai bo Hinh 5: Anh hwéng ciia pH dén hiéu qua két tu
sung cho ti 18 két tu cao nhat 1a NaCl (93,60%) ciia 2 dong vi khuén P1.1 va P2.4
(Hinh 6) chi sau 30 phut.

Bang 2: Anh huéng cia ngudn carbon, nitrogen va khoang vd co dén khi ning két tu sinh hoc ciia hai
dong vi khuan P1.1 va P24

Nguon nitrogen

Dong gl?ll)?)lrln Glutamate Yeast Ure NH4Cl Ngudn khoang vé co
(%) (0,05%)  (0,05%) (0,05%)
71,95 47,42 54,26 26,21 KCI(0,5%)
36,89 51,34 39,88 10,19 FeCls (0,5%)
G(hlf/f)’)se 52,57 48,24 49,00 18,92 CaCl, (0,5%)
K2HPO,4 (0,5%) +
35,70 32,70 58,66 27,42 Kﬁzpojgo,z%g
37,70 50,24 40,58 53,04 KCI(0,5%)
P1.1 32,63 44,96 21,52 40,53  FeCl; (0,5%)
LSD  Sucrose 49,13 72,73 66,74 54,80 CaCl, (0,5%)
(5%) (1% KoHPO, (0,5%) +
4,14 52,47 44,65 57,96 5623 KHLPOL (025%)
61,63 64,30 75,03 52,51 KCI(0,5%)
Tin bt 47,00 56,98 61,02 39,93 FeCl; (0,5%)
0% 70,89 82,40 58,57 77,92 CaCl, éo,(s(;%))(y)
K2HPO,4 (0,5%) +
48,61 62,68 44,82 6545 LH PO (02%)
58,48 43,1 4241 12,63 KCI(0,5%)
Glucose 41,79 40,1 48,03 12,99 FeCls (0,5%)
(1% 42,98 5231 44,73 22,81 CaCly (0,(5%)
K2HPO, (0,5%) +
36,68 38,66 56,48 2358 KiLPO. (0’2%3
49,44 47,36 46,58 41,59 KCI(0,5%)
Egg Suerose 29,89 438 48,58 32,61 FeCls (0,5%)
5% (%) 80,86 76,7 52,60 57,84 Eagg éo,(soo/(;)(y)
2 4 (0,5%) +
3,95 67,79 42,58 64,17 81,28 i po. (0.2%)
57,90 62,73 78,42 77,08 KCI(0,5%)
Tinh bot 59,01 49,32 60,89 75,31  FeCls (0,5%)
%) 64,05 69,62 77,70 78,93 CaCl, éo,(s(;m(y
K2HPO, (0,5%) +
63,65 62,95 78,73 7889 i po. (0’2%3
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Hinh 6: Anh hwéng cia 50
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qua két tu cta 2 dong vi
khuan P1.1 va P2.4
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Trong Bang 2 trinh bay su t6 hop cac ngudn
dinh dudng (carbon, nito, khoang) dé co ti 16 két tu
cao nhit nhu dong P1.1 véi 1% tinh bot, 0,05%
yeast extract, 0,5% CaCl, cho ti 1¢ két tu cao nhat
(82,4%) tuong tu dong P2.4 1a 1% sucrose, 0,05%
NH4C1, K;HPO, (0,5%) + KH2PO4 (0,2%) cho ti 1€
két tu cao nhét 14 81,28%.

3.5 Ung dung 2 dong vi khuén P1.1 va P2.4
vao trong xir ly nuée ri rac

Két qua xir Iy nudc ri réc cho thay ca hai dong
P1.1 va P2.4 1am giam ham lugng TSS khong khac
biét (12,09% vdéi dong P1.1 va 12,4% véi dong
P2.4); Dong P2.4 lam giam lugng COD tét hon
dong P1.1 (21,89% so vé6i 19,84%); Khi phdi hop
ca hai dong lai thi hiéu qua xu Iy luong TSS tot
hon (giam 26,37%)(Bang 3).

T 20 mau nudc thai duwoc thu & tinh Tién
Giang, chiing t6i phan lap dwoc 53 dong vi khuan
san xuét chit két tu sinh hoc trong do tuyén chon
va nhéan dién dugc 2 dong vi khuin Cronobacter
sakazakii T2a (c6 ngudn gbc tr méi truong
polysaccharide) va dong Cronobacter sakazakii
P11b (c6 ngudn gde tir moi truong protein) va ca

Phén A: Khoa hoc Tu nhién,
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hai déu c¢6 kha ning xtr li nude thai tinh bot, lam
giam 95,85% COD va 66,5% TSS va nudc thai
protein 1a 90,43% COD va 50% TSS sau 30 phut
dé ling so v6i dbi chimg (Cao Ngoc Diép et al.
2010). Bui Thé Vinh et al. (2010) phén lap, tuyén
chon hai dong vi khuan Enterobacter aerogenes
P11 va P14 tir chit thai nha may sita va trai chan
nuodi bo stra, hai dong cé kha nang xu ly nudc thai
stta va nudc ri rac trong d6 lam giam ham luong
TSS va COD lén dén 43,6% va 39%; 63,9% va
67% theo thtr tw sau 30 phat dé ling; két qua cia
chung t6i ciing nhan thay hai dong vi khuin tao
chit két tu sinh hoc Enterobacter sp. P2.4 (ngudn
gdc protein) ciing c6 kha ning lam giam 21,9%
COD va 12,4% TSS cua nudc ri rac trong cung
thoi gian, s& di ¢o sy khac biét gilta cac dong vi
khuén c6 ti 16 giam lwong COD va TSS & cac loai
nudc thai khac nhau 1a vi & nudc thai tinh bot
(xwong san xuat bun) chi cé tinh bot 1a chat lo ling
tao nén nudc thai duc nén hi€u qua vi khuan tao
chit két tu sinh hoc lam giam lwong TSS va COD
cao so voi 2 loai nude thai con lai, chira nhiéu tap
chat hon va cac két qua nay gép phan vao xu ly
chung nudc ri rac.

Bang 3: Két qua xir Iy nuwére ri rac ciia 2 dong vi khuin P1.1 va P2.4

P1.1 P24 P1.1+P24
Chi tiéu Trwée  Sau Til¢ Trudce Sau Tilé Truéc Sau Tilé
xitly xirly gidm (%) xily xily gidm (%) xily xirly gidm (%)
o e 1270 1018 1984 1270 992 2189 1270 1028 19,06
TSS, mg/lit 637 560 12,09 637 558 12,40 637 469 26,37
4 KET LUAN P24 vé6i JX021670 Enterobacter sp. A2 va

— Hai dong vi khuan P1.1 va P2.4 phan lap tir
nudc ri rac cho ti 16 két tu voi dung dich kaolin bd
sung CaCl, 1an luot 1a 85,81% va 84,24% va hai
dong P1.1 ¢6 ti 1& dong hinh gen 16S rDNA lan
luot v6i AB681138 Klebsiella sp. NBRC 100048
va FJ577970 Klebsiella sp. T-6-1 (99%) va dong
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IN695719 Enterobacter sp. TX2 (2011)(98%).

—  Céc diéu kién t6i vu cho hiéu qua két tu cao
nhit gdm: pH 4 (dong P1.1), pH 5 (dong P2.4); ion
khoéang bé sung 12 0,5% CaCl, (dong P1.1) va 0,5%
NaCl (dong P2.4); ngudn carbon, nitrogen va
khoang v6 co cho moi truong nudi ciy lan luot 1a
1% tinh bot, 0,05% yeast extract va 0,055 CaCl,



Tap chi Khoa hoc Truong Pai hoc Can Tho

(dong P1.1) va 1% sucrose, 0,05% NH4Cl va 0,5%
KoHPO4 + 0,2% KH,PO4.

LOI CAM TA

D¢ tai duge thyc hign véi suw hd tro kinh
phi cua S¢ Khoa hoc va Cong nghé¢ Thanh pho
Can Tho.
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