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TUYEN CHON CAC VI KHUAN PHAN GIAI PHOSPHATE
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Tom tit: Viéc nghién ciru va ting dung phdn bon vi sinh ¢é gid tri thue tién cao, véi wu diém 1a it ton kém trong
chi phi dau tw, dé dp dung trén cdc doi twong cdy trong. Vi vdy, ba chiing vi khudn PL1, PL2 va PL3 thuéc lodi
Bacillus pumzlus c6 kha nang phan glaz phosphate kho tan cao voi vong phan giai phosphate dat trén 34 mm da
dugc tuyen chon. Cdc chiing vi khudn nay cho thdy c¢é kha ndng sinh truéng va phdt trién tot trong moi truong s
dung nguon carbon ld saccharose va nguon nito (NH ) ZSO Bude dau thir nghzem cho thdy viéc bé sung vi khudn
phan giadi phosphate bé sung vao trong ddt trong cdc mau dat trong cdy rau mong toi gitip tang hiéu qua hdp thu
phophate ciia cdy trong. Tir d6 hita hen kha ndng vmg dung phdn bén vi sinh c6 chira cdc ching vi khudn nghién

cibu trong cdc trang trai nong nghiép ngodi thuec tién.

Tir khéa: vi khudn, phosphate khé tan, phén vi sinh, Bacillus

PAT VAN PE

Phospho (P) 1a chat dinh dudng can thiét cho
thyc vat dang thtr hai sau nito. N6 la mét trong
nhitng thanh phéan chinh cu tao nén té bao thuc
vat bao gdm axit nucleic, phospholipid, coenzyme,
dudng phosphoryl, nucleotide va phytate. Vi vay,
Photpho ¢6 vai trd quan trong trong nhiéu qua
trinh trao doi chét lién quan dén sinh trudng va
phat trién cta cdy. Viéc cung cap nguyén to niy
cho cay 1a can thiét dé thu dugc ning suat mua
mang t6i wu [6]. P ton tai trong d4t dudi dang hop
chat vo co va hop chat hitu co vai ti 1¢ thuong xap
xi 2/3 [7]. Trén thuc té, Phospho hitu co c6 thé
chuyén sang phosphate v6 co bdi qua trinh khoang
hoéa nhd vi sinh vét. Hop chat H,PO, la dang cay
trong d¢ hap thu nhat. Tuy nhién, trong thanh
phan dat ham luong ciia cac hop chit phospho
ndy la rat thip, khong on dinh va d& bién thanh
2 dang kho tan con lai. Nhitng dang kho tan nay
trong cac méi truong c6 pH thich hop s& chuyén
thanh dang dé tan. Trong qua trinh nay, vi sinh
vat dong vai trd quan trong [11]. Nhiéu vi khuan
nhu Bacillus megaterium, Bacillus mycoides,
Bacillus butyricus, Pseudomonas fluorescens, vi
khuan nitrat hoa, xa khuan c6 kha ning phan giai
Ca,(PO,), va bot apatit.’ Kha nang phan giai lan
vO co lién quan mat thiét toi sy san sinh axit cua
vi sinh vat. Qua trinh 1én men tao ra axit carbonic,
1 axit chu yéu thiic day qua trinh hoa tan P v6 co,
phuong trinh 1, [11].

Ca,(PO,), + H,CO, + H,0 — Ca(PO,),H,0
+Ca(HCO,), (1)

Xuat phat tir thyc t€ nudc ta c6 trir lugng P rét
16n. Chung ta da san xuit duge mot sb loai phan
hoa hoc ¢6 chat lugng t6t. Tuy nhién, viéc lam dung
phan héa hoc kéo theo nhidu nguy hai cho méi
truong, dat bi bac mau, can kiét chat dinh dudng.
Véi muc d6 st dung phan bon vo co va cac loai
thudc trir sdu hoa hoc, khong chi tac dong lam mat
d6 va thanh phan chung loai cua vi sinh vét dat
ngheo di ma kha nang hoat dong cta chung trong
dat cling giam di nhidu. Do do, str dung phan bén
visinh thay thé mot phan phan héa hoc 1a giai phap
tdt huéng t6i mot nén nong nghiép sach va bén
ving sinh thai [6]. Viéc sit dung phan bon vi sinh
tan dung duoc ngudn P co sin trong dét, ning cao
hiéu qua ctia ngudn P da bon, dap tmg mot phan nhu
cau cia P d6i v6i cdy trong. Thong qua hoat dong
cta vi sinh vat ma P ciing nhu cdc nguyén t6 khac
tOn tai trong d4t dugc chuyén bién tir dang kho hip
thy sang dé hép thu cho cay tréng [4].

Chinh vi vdy, trong dé tai nay cc ching vi
sinh vat c6 kha nang phan giai phosphate kho tan
da dugc tuyén chon va nghién ciru cac dic diém
sinh ciing nhu diéu kién nudi cdy cua ching.
Budc dau danh gia tic dung cua cac chung vi
khuan phan giai phosphate di tuyén chon lén
cdy trong trong diéu kién phong thi nghiém.

PHUONG PHAP NGHIEN CUU
Poi twgng nghién ciru

Go6m 9 ching vi khuan phan giai phosphate
kho tan tir bd chung giéng cua Phong vi sinh
moi truong - Vién Cong ngh¢ Moi truong — Vién
Han 1am Khoa hoc va Cong ngh¢ Vi¢t Nam.
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MGoi truong nubi cay

Moi truong phéan gidi phosphate dugc dung
dé xac dinh kha nang chuyén héa phosphate &
dang kho tan thanh phosphate ¢ dang tan cua cac
ching vi khuan nghién ctru (/1): Cao thit: 1; Cao
men: 1; Ca,(PO,),: 5; NaCl: 0,2; MgSOa TH,O:
0,1; D — Glucose: 20; FeSO,, MnSO,: vét.

Moi truong MPA duoc sir dung dé hoat hoa
cac chung vi khuan nghién ctru (g/l): Cao thit:
3; NaCl: 5; Pepton: 5.

Phuong phap tuyén chon cic chiing vi
Khuin cé kha niing phan giai phosphate [8]

Tién hanh cdy chdm céc chung vi khuan trén
dia Pettri c6 chira mdi truong phan gidi phosphate.
Nuoi ¢ nhiét d6 30 °C trong 10 ngay sau d6 dem
quan sat vong phan giai dé tuyén chon chung cé
hoat tinh phan giai phosphate cao.

Pinh danh cac chiing vi khuén bing b kit
chudn sinh héa API (Analytical Profile Index)
50 CHB

Cac khuén lac vi khuan nuéi trén méi truong
MPA duoc tao huyén phu trong dng chira 10ml moi
truong API 50 CHB. Sau d6 phi mot 16p dau khoéng
(2-3 giot). Kit dugc u ¢ nhiét do t6i wu cho sy phat
trién ctia vi khuan dang dugc kiém tra. Trong sudt
qué trinh U cac phan tmg sinh hoa xay ra dan dén
lam thay doi tw dong mau sic trong cac ong. Sau
24h va 48h 14y kit 0 ra, doc két qua: mdi dng s& cho
két qua (+) hodc (-) hodc khéng chic chén (?) va ghi
lai trén bang két qua. Két qua tong hop 49 phan tmg
dugc ddi chiéu véi danh sach phan loai bang phan
mém do nha san xuét cung cap cho phép xac dinh
tén loai. Dya vao bang két qua va két hop véi phan
mém tra clru chung ta s€ dinh tén duogc vi khuan.

Phuwong phap xdc dinh phospho tong sb
trong dung dich [1]

Dich nubi cdy vi khuan phén giai phosphate kho
tan sau48h duoc ly tim thu dichndi dé xac dinh Ptong
s bang phuong phap so mau Vanadate - Molybdate.
Trong dung dich chira octhophosphate, dudi diéu
kién axit amonimolybdate phan {ing tao thanh axit
herteropoly va molybdophosphoric axit. Khi c6 mat
vanadium tao thanh axit vanadomolybdophosphoric
¢6 mau vang. Cuong do mau ti 1& voi ndng do
phosphate trong dung dich. Him luong P tong s6
trong mau dugc xac dinh thong qua phép do trén
may do UV- VIS va so sanh véi s do ctia dung dich
chuan & budc song A=410nm.
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Phwong phap phén tich P tong so trong
dat [10]

Str dung axit pecloric cung axit nitric hoa tan cac
hop chét P trong dét. Xéac dinh ham lugng P trong
dung dich bang phuong phap tric quang “mau
xanh molypden”. Trong moi truong axit cac dang
phosphate s& dugc chuyén vé dang octophosphate
va s€ phan tng tao phiic amoni molybdate c6 mau
xanh va do ¢ budc song 882 nm.

Phwong phap phén tich phospho dé tiéu
trong dit (Phwong phap Olsen)

Phuong phéap nay dua trén nguyén ly hoa tan
cac dang hop chét P trong dit bang dung moi
la dung dich NaHCO, 0,5M (pH = 8,5) voi ti 1€
dat: dung moi = 1: 20 lic trong 30 phut Dung
moi natri carbonat (pH = 8,5) chu yéu hoa tan
dang FePO,; AIPO, va mét it Ca (PO ), . Xac
dinh ham luong P trong dung dich bang phu(mg
phap tric quang “mau xanh molypden” bing
quang phd ké ¢ budc song 882 nm.

Anh huéng ciia ngudn dinh dudng va diéu
kién nuéi cay lén sinh truwéng va kha nang
phéan giii phosphate cia vi khuan

Mot sd diéu kién vé ngudn dinh dudng (carbon,
nito) ciing nhu ndng do ciia chung duoc sir dung
dé nghién ciru sy anh huong cia cac yéu to do 1én
su sinh trudng va kha nang phan g1a1 phosphate
cua cac chung vi khuan. Cuy thé, ddi v6i ngudn
carbon vi khuan duoc nudi trong cac méi trudng
phan giai phosphate dang 16ng c6 chira cac ngudn
carbon khac nhau: glucose, saccharose, lactose,
manitol (ndng do 2%). Cac ngudn nito khac nhau
duoc sf{ dung nghién ctru (NH,),SO,, KNO,, uré
dugc bo sung vao moi truong dich nudi cay vi
khuéan phan giai phosphate khé tan véi ndng do
0,1%. Diéu kién nuéi cay: nudi lic & 150 vong/
phat, 30°C. Ldy miu & cac thoi diém: Oh va 48h
(d6i véi thi nghiém anh huong ciia ngudn nito);
Oh, 48h va 72h (ddi voi thi nghiém anh hudng
ctia ngudn carbon), ly tim thu dich ndi dé xac
dinh ham lugng P tong s trong dich nudi ciy
vi khudn bang phuong phap so mau Vanadate-
Molybdate 6 OD,

Panh gia anh hwéng cia vi khuin phan
giai phosphate khé tan 1én dit trong ciy
Déi tuong cay rau mong toi (giai doan cay 2 14)

dugc trong trén nén dat phu sa song Hong da thanh
trung. Mdi chau tuong tmg v6i mot cong thire thi



nghiém. M&i chdu c6 1 kg dét va duoc trong 10
cy trong d6. Thi nghiém 1ap lai 3 1an: mdi lan st
dung 1 chdu chira 10 cAy mong toi/1 cong thirc thi
nghi¢m. Thi nghi¢m dugc bd tri nhur trong Bang 1.

Mau dt & cac mau thi nghiém va ddi chimg
dugc thu tai cac thoi diém: 0 ngay va sau 20
ngay dé xac dinh ham luong P tong s6 va P dé
ti€u trong dat.

Bang 1. Panh gia anh hwéng cia vi khuin phin giai phosphate khé tan Ién dat va cdy trong

Cong thirc nghiém tﬁlﬁﬁ ?rlf;g dat Luong 11:/({3@;51?; Khuan |- g4 cay trong
gkeg) | Cay(PO),(®) | -y /g dét (céy)
Dbi chirng 4m 1 0 0 10
Dbi chimg duong 1 5 0 10
Cong thuc thi nghiém 1 1 5 5.107 10
Cong thuce thi nghiém 2 1 5 10.107 10
Cong thuc thi nghiém 3 1 5 15.107 10
Cong thuce thi nghiém 4 1 5 20.107 10
KET QUA VA THAO LUAN PL2, PL3 thudc loai Bacillus pumilus.

Tuyén chon chiing vi khuin phan giai
phosphate khé tan

Céc chung vi sinh vat khac nhau c6 kha nang
phan giai phosphate kho tan khong giéng nhau.
Vi vay, danh gid kha nang phan giai ctua tung
ching 1a rat can thiét. Kiém tra kha nang phan
giai phosphate kho tan ctia 9 chung vi sinh vat
cho két qua dugc trinh bay ¢ Bang 2 va Hinh 1.

Tir két qua trén cho thiy, cac ching vi sinh
vat cua Phong vi sinh moéi truong — Vién Cong
nghé Mbi truong déu co6 kha ning phan giai
phosphate kho tan. Tuy nhién, kha nang phan
giai cta cac ching 1a khac nhau. Trong s 9
chung cua Phong vi sinh moéi truong, chung toi
da Iya chon dugc 3 chung (PL1, PL2, PL3) vira
¢6 hoat tinh cao vira sinh truong tot dé nghién
ctru tiép phuc vu cho san xuat phan bon vi sinh.
Quan sat hinh dang té bao cua cac ching vi
khuén tuyén chon cho thay ca 3 chung vi khuan
déu c6 hinh que va déu la Gr*, ¢6 hinh thanh bao
tir, kich thude té bao tir 0.5-2 pm (Hinh 2)

Phén loai vi khuén bing Kit API 50 CHB

Két qua nghién ciru cac dic diém hinh thai
khuén lac, té bao va phan loai cac ching vi khuan
Gr két hop voi bo kit API 50 CHB so sanh voi
céc dic diém phén loai cac nhom vi khuan Gr
ctia Bergey’s cho thiy ca 3 chung vi khuan PL1,

Anh hwéng ciia ngudn carbon

Két qua tir Bang 3 nghién ctru anh hudng cua
ngudn carbon 1én sinh truéng cho théy, 3 ching
nghién ctiru déu c6 kha ning st dung duoc ca
4 ngudn carbon. Sau 48 h nudi cdy mat do té
bao déu dat 107 dén 108 CFU/ml. Tuy nhién, kha
nang sinh trudng cua cac chung khac nhau tuy
theo ngudn carbon trong moi trudng.

Bén canh, kha ning sinh truong dé danh
gia anh huong cia ngudn carbon dén kha niang
phan giai phosphate kho tan can théng qua két
qua phan tich lugng P hoa tan trong dich nuoi
cay (Hinh 3).

I§hé nang phﬁl"l giai Ca,(PO,), cua 3 chung vi
khuan trén 4 ngudn carbon, thtr tu hoat tinh cua
céc chiing trén cac ngudn carbon khac nhau nhu
sau: Glucose: PL3> PL2> PLI; Saccharose:
PLI1 > PL2> PL3; Lactose: PL1 > PL2 > PL3;
Manitol: PL1 > PL2 > PL3. Nhu viy, ngudn
carbon saccharose la thich hop cho qué trinh
nudi cdy vi khuan phan giai phosphate kho
tan. Két qua tuong tmg ciing dugc bao céo boi
Kapoor va cong su cho thiy ngudn carbon tbt
d6i v6i vi khuan phan giai phosphate la glucose,
galactose, saccharose va arabinose [5]. Vi vay,
nguén carbon la saccharose dugc lya chon sur
dung trong cac nghién ciru tiép theo.
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Béang 2. Puong kinh vong phén giai phosphate kho tan cia cac chiing vi sinh vat

A . X A 1A Kha nang | Dwong kinh vong

TT Tén chung Nguon phan lap sinh trwéng phin gidi (mm)
1 RLI Dét rung lua, thon Cam Bao, Xuén + 2
2 RL2 Cam, Hi¢p Hoa, Bac Giang + 6
3 RL3 ++ 10
4 RL4 + 7
5 CN 1 Dét chan ndi, tham thyc vat 1a cay 14 + 12
6 CN2 kim, Hoa Son, Hiép Hoa, Bac Giang ++ 20
7 PL1 DAt tr(‘A)ng ng6 Hoa Son, Hiép Hoa, Bic +++ 35
8 PL2 Giang - 34
9 PL3 +++ 37
Ghi chu:

+: sinh truéng yéu

+-++: sinh truong tot

PLI

Hinh 1. Vong phan giai phosphate khé tan ciia vi khuén

PLI

++: sinh truong trung binh

PL2

PL2

PL3

PL3

Hinh 2. Anh nhuém Gram cia 3 chiing vi khuin phén giai phosphate sau 24h nudi ciy

Bing 3. Anh huéng ciia ngudn carbon Ién sinh truéng ciia vi khuin tuyén chon

T Ching | Thoi gian Mat do vi khuén (CFU/ml) trong méi trwong co ngu(‘”)n carbon khac nhau
vi khuén | nudi cay (h) Glucose Saccharose Lactose Manitol
Oh 2,3 x10* 5,6 x 10* 4,1x 10 3,8x 10%
1 PL1 48h 3,7x 108 4,1x 108 4,6 x 108 4,1x 107
72h 9,4x 107 3,5x 108 3,5x 107 4.4 x 107
Oh 1,8 x10* 1,0 x 10* 3,0x 10* 1,2 x 10*
2 PL2 48h 3,5x 108 9,4x 107 4,6 x 107 1,14 x 108
72h 1,18 x 108 8,3x 107 1,49 x 108 2,7x 108
PL3 Oh 1,2 x10* 1,5x 10* 5,0x 104 4,5x 10*
3 48h 5,9x 108 5,7x 108 9,6 x 107 1,59 x 108
72h 4,9 x 107 5,8x 107 8,0x 107 39x 107
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Hinh 3. Anh huéng ciia cac ngudn carbon dén kha niing phan giai Ca,(PO,), cia vi khuin
tuyén chon

Anh hwéng ciia ngudn nito cho mat d6 cao nhat trén méi truong cd ngudn
nito 1a (NH,),SO ] mz_i,t dd cuc ‘dai khoang 10®
- 10° pFU/pll. Tiép dén 1a ngudn KNO, va uré
va thap nhat & moi truong khong bo sung nito
(Hinh 4).

Cung v6i ngudn carbon, nito 14 ngudn dinh
dudng khong thé thiéu va c6 anh hudng rat 1on
dén sinh truong va phat trién cia vi sinh vat.
Trong nghién ctru nay, cac chung vi khuan déu

1.00E+10

1.00E+09

1.00E+08
.00E+07 A
.00E+06 -
-1.00E+05 1
1.00E+04 - T T
URE

(NH4)2504 KNO3 Khéng bé

BPLIEPL2OPL3 sung Nito

6 (CFU/m(

Mat d

Hinh 4. Anh huéng ciia ngudn nito' dén kha ning sinh truéng cia vi khuin phan giai
phosphate khé tan tuyén chon
Bén canh kha ning sinh truong, nguon nito Cu thé, nong d6 P hoa tan cta 3 chung déu
khac nhau ciing anh huong dén kha ning phan  dat cao nhat khi ngudn nito (NH 2,50, dugc s
gidi Ca,(PO,), ctia 3 chung vi khuan (Bang 4).  dung. Gia tri ham luong dat lan lugt 140,20;
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139,32; 142,22mg/L lan luot twong tmg voi
chung PLI, PL2 va PL3. Mudi (NH,),SO,
trong moi truong nudi cay s€ phan ly ra ion
NH,", la dapg co chét dé sur dung cho cac vi
sinh vat. Poi véi uré, cac vi sinh vat phai co
enzyme urease phan giai uré thi moéi st dung
dugc co chit nay. Do vy khong phai vi sinh

vat néo cling cé kha nang st dung uré nhu
ngudn cung cip nito [2]. Diéu d6 phu horp
v6i béo céo cia mot s6 nghién ctru cho thiy
Pseudomonas striata c6 kha nang st dung uré,
asparagin, (NH,),SO, KNO,, Ca(NO,), cho su
phan giai phosphate, nhung S. occidentalis chi
str dung NH,* dé phan giai phosphate [3,9].

Bang 4. Anh hwéng ciia nguon nito 1én phan giai Ca (PO,), cia vi khuin tuyén chon

T Chiing Ham lwgng P hoa tan (mg/l) trong méi truedmg c6 ngudn nito khac nhau
vikhuan | Khéng b sung N (NH,) SO, KNO, Uré
PL1 105,13 140,20 132,43 129,56
2 PL2 104,54 139,32 123,70 116,00
PL3 109,25 142,22 129,87 122,27
Bang 5. Su thay ddi ham lwong P trong dit trong cdy mong toi
Cong thitcthi | TongP | TongP | TongP |Pdétiéu| Lwong Pdé | Luwong P dé
nghiém (ngay 0) |(ngay 20)| chuyén (ngay0) | tiéu con lai tiéu cay hap
1) ?2) héa dwoc “) trong dat thu dwoc (6)
i (€)) (ngay 20) (5) | [6 = (3+4) - 5]
Doi chirng 4am 1920 1590 330 860 640 550
Doi chiing duong 2900 2480 420 1031 769 682
Cong — thie — thi) 594 2360 540 1031 634 937
nghiém 1
Cong  thie —thi)  H950 | 2030 870 1031 592 1309
nghi¢m 2
Cong  thic  thil Ho59 | 1750 1150 1031 1243 938
nghiém 3
Cong —thue —thi) Hg5 | 1635 1265 1031 1589 707
nghiém 4

Panh gia anh hwong cia vi khuin phan
giai phosphate khé tan 1én dit trong cdy ciy
mong toi

Sau khi bd tri thi nghiém tién hanh 1dy mau
& 0 ngay va sau 20 ngay dé tién hanh phan tich
P tong sb va P dé tiéu. Két qua phan tich duogc
thé hién ¢ Bang 5.

Két qua & Bang 5 cho thdy ¢ cong thuc ddi
chung am (khong bd sung Ca (PO) va dich
nu01 cay vi khuan) ham luong P dé tiéu cay
trong héap thu thap nhit (dat 550 mg/kg). O cac
thi nghiém con lai, lugng P d& tiéu ma cay trong
hép thy dugc cao hon so v6i ddi ching am.
Luong P d& tiéu ma cay trong hip thu dugc ¢
céc thi nghiém 1 dén 4 1an luot nhu sau: 682,
937, 1309, 938, 707 mg/kg. Dleu nay chung
t6 sau khi bd sung dich nudi cdy vi khuan vao
trong dat trong cay, phosphate kho tan da duoc
phan giai thanh phosphate dé tan dudi dang axit
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phosphoric va mudi d& tan cia nd. Cac dang
phosphate d& tan nay s& dugc cay trong hap thu
dé kién tao nén sinh khdi cho cay. Do dé, trong
d4at mat di mot lugng phosphate dé tao sinh khéi
cho cay trong nén sau 20 ngay ham luong P tong
s6 giam dan ¢ cac thi nghiém.

KET LUAN

Tir cac két qua nghién ctru trén ching toi da
tuyén chon dugc 3 ching vi khuan ¢ kha ning
phan giai phosphate kho tan cao nhat 1a PL1, PL2
va PL3 tir bd chung gidng vi sinh vat cta phong
cho cac nghién ciru tiép theo. Dua trén két qua st
dung kit API S0CHB két hop vé6i khoa phan loai
ctia Bergey’s 3 chung vi khuan PL1, PL2, PL3
duoc dinh loai thudc loai Bacillus pumilus. Céac
thong s thich hop cho kha ning sinh truong va
phan giai phosphate kho tan ctia 3 ching vi khuan
tuyén chon: Chung PLI: Saccharose (1%) -
(NH,),S0O, (0,2%), Chung PL2: Saccharose (3%)



- (NH,),SO, (0,2%), Chung PL3: Saccharose
(2%) - (NH, ) SO, (0 2%) 10. Pong thoi ket qua
phan tich P tong so va P dé tiéu trong cac mau dat [6].
trong cdy rau mong toi cho thdy lugng vi khuan
phan gidi phosphate b6 sung vao trong dat 107
CFU/g la thich hop.

Loi cam on: Chung t6i cam on...
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SELECTION OF PHOSPHATE SOLUBILIZING BACTERIA FOR
MICROBIAL FERTILIZERS PRODUCTION

Lé Thi Thu Huyén
Sonla College

Abstrast: The study and application of microbiological fertilizers have high practical value

for being cost-effective and easy to use. Three strains of

bacteria PLI1, PL2 and PL3 belonging to

Bacillus pumilus species with high ability of solubilizing phosphate substance are selected in the
research. These strains of bacteria grow well in the medium supplying saccharose as a carbon
source and (NH4)2SO4 as a nitrogen source. Initially, the experiment shows that the addition of
phosphate solubilizing bacteria improves the efficiency of phosphate uptake of Malabar spinach
crops. The utilization of these strains for microbial fertilizer production can be a promising

approach to enhance crop productivity.

Keywords: bacteria, insoluble phosphate, microbiological fertilizers, Bacillus

Ngay nhén bai: 11/05/2021. Ngay nhan dang: 31/05/2021.

Lién lac: Lé Thi Thu Huyén; e-mail: huyencaodangsl@gmail.com

119



