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Abstract 
The study on application of 4 types of bio-organic fertilizers for tea variety TBU in Lam Dong province showed thai 
ihc bio-organic fertilizers had a positive effect on the chemical properties of tea cultivation soil, making incre.isc 
productivity, quality, resistance lo pesls and diseases and increase economic efficiency of tea production. In particular, 
NAS and RAS bio-fertilizers were two types of lea fertihzers that had the best efficiency: The lea yield reached 
17.58 tons/ha when applying RAS bio-organic fertihzer and increased by 15 13% compared to control; the yield 
reached 18.01 tons/ha, up 17.94% compared to the control when applying organic fertilizer NAS At the same time, 
these two types of fertilizers also increased tea quahty of the highest grade A and B among studied formulas (the ratio 
of grade A reached 30.0%, grade B reached 49.0% when applying NAS; the ratio of grade A was 29.5% and of grade B 
was 48.6% when applying RAS). The net profit was 74.785 million/ha when applying NAS bio-ferlilizers, an increase 
of 12.990 miUion/ha compared to control; the net profit was 71.130 million/ha when applying RAS bio-fertilizers, an 
increase of 9.335 million/ha compared to control. The research results also showed that there was almost no residue 
of Nitrate and heavy metals in tae products when using the bio-organic fertilizers. 
Keywords: biological organic fertilizer, tea yield, tea products, ensure safety 
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Nguyen Le Thanh Dal̂  va Nguyen Minh Chon^ 

TOM T A T 

Tif 24 mau dat va nUdc man thu d xa Sdc Sdn, Son Kien va Thd Sdn thudc vung duyen hai huyen Hdn Dal. tinh 
Kien Giang, da phdn lap vd nhdn dien dflpc 54 ddng vi khuan thupc chi Bacillus qua cae dac diem hinh thai va sinh 
hda. Ket hop ky thuat ly trich vdi he dung mdi methanol: chloroform (1 : 2 v/v) va quang pho hdp Ihu d bUdc sdng 
400 - 600 nm da phat hien d lat cac ddng vi khuan Bacillus phdn lap dupe deu ed khd nang sinh carotenoid. Qua phan 
tieh quang phd hap thu cho thay cac ddng vi khuan SK8-1, SS6-3 va TS6-3 cd khd nang sinh carotenoid cao nhat 
Irong cdc ddng vi khuan da phan lap. Ket qua gidi trinh tU 16S rRNA eho thay, doan gen giai trinh tU ddng SS6-3 cd 
dp tuong dong 100% vdi dong Bacillus inarisflavi IHBB 9971, ddng TS6-3 va ddng SK8-1 cd dp tUOng ddng 100% 
vdi ddng Bacillus infanlis BAB-2130. 

Tfl khoa: Bacillus, Bacillus inarisflavi. Bacillus infanlis, carotenoid 

L DAT VANDE dUdc quan ldm trong san xual cdng nghiep cd the 

Carotenoid tfl lau da dUdc sfl dung trong cdc dfldc long hdp bdi vi khuan Bacillus. Dieu ndy cho 
nganh dinh dUdng, y dfldc vd cdc ngdnh cdng thdy sdc to lu nhien tfl ngudn vi khuan cd khd nang 
nghi?p vdi vai Ird lam chat mdu thUc pham thay thay the lot cho cdc chal mau long hpp va cung td 
cho chat mdu tdng hdp. Mdt sd carotenoid hoat mdl lfla chpn day hfla hen cd the Ihay the chat mdu 
dpng nhu lien id vitamin A vd chat khang ox)' hda khdc dUde chiet xuat tfl cdc lodi thflc vat hay rau cu 
gop phan trong dieu trj benh d ngUdi nhU ung thU, qua bdi vi chung dfldc coi nhU la chat mau tfl nhien, 
tieu dfldng vd lim mach (Olles and Cagindi, 2008; khdng bi dnh hfldng bdi van de sdn xuat theo mua 
Alcaino el ai, 2016). Nhieu nghien cflu eho thay cac vd cho nang sual eao (Indra Arulselvi et ai, 2014) 
sdc to carotenoid cd mdu ndu, den, vang, cam. do Chinh vi vdy nghien cflu "Phan lap va tuyen chpn 
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TapchiKhoj-

cae ddng vi khudn Bacillus spp co khd nang sinh 
tdng hdp carotenoid d \-flng duven hdi huyen Hdn 
Dat, linh Kien Giang" dupe ihUe hien voi mong 
mudn luyen chpn dupe mdt sd ddng Bacillus spp. 
cd tiem nang sinh tdng hpp carotenoid cao tu mdi 
trUdng man. cd the flng dung hieu qud trong ngdnh 
edng nghiep thue pham cung nhU trong cdc Hnh \Tic 
khac mang nhieu y nghia thUe tien. 

II. \AT Ll£U \ A PHUONG PHAP NGHIEN CUU 

2.1. Vat lieu nghien citu 

2.1.1. Mdu vat 

Mdu ddl vd mdu nUdc man thu dupc tai 3 xa Soe 
Sdn, Sdn Kien vd Thd Son d vimg duyen hdi huyen 
Hdn Dat, linh Kien Giang vdi vdi dd sau tii 2 - 5 em 
so vdi mat dat, mat nude, mdi mau thu khoang 
500 g/500 mL cho vdo tui nilon. chai vd triing vd 
ehuyen den phdng thi nghiem de phdn lap. Tdng 
sd mau thu Id 24 mau trong dd cd la 13 mau dat va 
11 mdu nUdc man. 

2.1.2. Hoa chdt 

- Cac hda chat pha mdi irudng phan lap va nudi 
cdy Vl khudn: mdi trfldng Sporulation iMedium Agar 
(SM.A) (Agaisse and Lereclus, 1994) vd mdi IrUdng 
Luria Bertani (LB) cua Himedia (.An Dp). 

- Cdc hda chat dung de ly tn'ch cdc hpp ehat 
carotenoid: Methanol vd Chloroform nguyen ehat 
ciia Merck (Dflc). 

2.2. PhUdng phap nghien ciifu 

2.2.1. Phdn lap vd nhdn dien mgt so dong Bacillus 
spp. CO khd ndng sinh tong hdp carotenoid 

Cdn 10 g ddt hoae hflt 10 mL nfldc hoa tan vdi 
90 niL nudc mudi sinh ly 0,9''D da khfl trung. Hdn 
hdp mau ndy dflpe gia nhiet d 6 5 ^ trong 1 gid, sau 
dd pha loang den ndng dp 10', 10", 10 ". Hut O.l mL 
dung dich mau d mdi ndng dd pha loang ea\ trai 
tren dia mdi trudng SMA va fl d nhiet dp 37''C trong 
72 gid. Chpn cic khuan lae ed mdu hdng. cam, vdng 
de tach rdng den khi dUde ddng thudn. Cdc ddng 
\-i khuan dUdc md la cac dde diem ve hinh thdi 
vd sinh hda de nhdn dien thudc ehi Bacillus dUa 
tren he thdng phdn loai eua Bergey's Mannual of 
Systermatie Bacteriology theo md ta bdi Khaneja va 
edng tac vien (2010). Cdc ddng vi khuan dupc phan 
lap sau klii tacli rdng dUde dat ten theo quy Udc la SS 
cho dia diem thu mau Id Sdc Sdn; SK cho dia diem 
thu mau la Sdn Kien va TS chd dia diem thu mdu la 
Tlid Son. Sd 1. 2. 3,... la sd thfl tfl cdc ddng vi khuan 
phdn lap dUde. 

2.2.2. Khdo sdt khd ndng sinh tdng hdp carotenoid 
ta cdc ddng Bacillus spp. phdn lap dugc 

Thi nghiem dUdc thue hien dî a tren phfldng 
phdp cua Indra Arulselvi vd cpng tdc vicn (2014) cd 
hieu chinh cho phu hdp. Cdc ddng vi khuan phdn 
lap dUde nudi trong 100 mL mdi trUdng LB long vdi 
tj' le gidng la 2'?b (v/v), lac d tdc dp 200 rpm d 3 7 ^ 
trong 48 gid. Sinh khdi te bdo vi khuan dUpc thu 
bang each ly tam 6 ldc dp 5000 rpm trong 30 phiit 
(lay phan can). Cdn 0,2 g sinh khoi vi khuan, them 
vdo 6 mL dung mdi methanol: chloroform vdi ty 1? 
1 : 2 v/v, vprlex manh de hda tan deu sinh khoi vd 
ly trich sac td mau. Them 6 ml nUdc cat vd triing, 
vortex manh. Phan sac td mdu tan trong dung mdi 
dupe ly tam 12000 rpm trong 15 phut de thu dieh 
irieh carotenoid (phan sac td mdu trong dung mdi 
chloroform). Theo dd, 2 ml dich trich carotenoid eua 
moi ddng vi kliuan dUpc do dp hap thu cUc dai bang 
phUdng phdp quel bfldc sdng (Scanning absorption) 
trong khodng bfldc sdng tfl 400 - 600 nm bdng mdy 
Thermo UVl spectrophotometer. 

Hdm lupng carotenoid long sd dfldc xae dinh 
theo md td cua Liaaen-lensen va Jensen (1971) dUa 
tren bUde sdng hap thu cue dai eua mau dich trich 

e^D.v.f. 10/2500 

Trong dd. c Id hdm hi'dng carotenoid tong (mg); 
D la gid In OD lai budc sdng hdp thu cUc dai; v Id tong 
the tich (niLhfld do pha lodng; 2500 la he so hdp thu 
rieng ciia carotenoid: 10 Id he so qui doi ra mg. 

2.2.3. Dinh danh dong Bacillus spp. cd khd ndng 
sinh carotenoid cao thong qua gidi trinh tU gen 
16$ rRNA 

Ddng vi khuan Bacillus spp. cd khd ndng sinh 
carotenoid cao dfloe dinh danh bang phUdng phap 
giai trinh tfl doan gen 16S rRNA (Phan giai trinh tU 
dfldc thuc hien bdi Nam Khoa Biotek). Ket qud giai 
trinh lU dUdc so sdnh vdi dfl lieu tren ngan hang gen 
ciia NCBl thdng qua eong cu BLAST de xdc dinh 
ten khoa hoe den loai eac ddng vi khuan dUde tuyen 
chpn (Ramesh el al. 2017). 

2.2.4. PhUdngphdp thdng ke 

Dfl heu thu dUdc xfl ly bdng phdn mem Excel va 
XU ly thdng ke bang phdn mem SPSS. So lieu duoc 
tnnh bay Id gia tri trung binh ede lan lap ki Cac gid 
tri trung binh dUde kiem dinh bdng phep thfl Ducan 
de kiem tra sU khde biet. 

2.3. Thdi gian vd dia diem nghien cflu 

Nghien cflu dflpc thUe hien tfl tlidng l den thdne 9 
nam 2019 tai Vien Nghien cflu va Phat tnen Cdne 
nghe sinh hpc, Trfldng Dai hpc Cdn Tho 
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III. KET QUA VA THAO LUAN 

3,1. Phan lap vd nhan dien mpt sd ddng Bacillus 
spp. cd kha ndng sinh tong hdp carotenoid 

3.1.1. Phdn lap vi khudn 
Nam mfldi bon (54) ddng vi khuan da dUpc phan 

ldp tr^n mdi trfldng SMA Ifl 13 mau ddt va 11 mau 
nUde man trong long sd 24 mau thu dUde tai 3 xa Sdc 
Son, Sdn Kien va Tho Sdn d viing duyen hdi huyen 
Hdn Dat, tinh Kien Giang. Trong dd ed 24 ddng vi 
khuan dfldc phan lap Id dat (chiem 44,44%) vd ed 
30 ddng dUde phdn lap tfl nUde man (chiem 55.56%). 
Dieu nay chd thay cac ddng vi khuan phdn bd rdng 
rai trong ca mdi trUdng dat vd nUde man. 

3.1.2. Nhdn dien cdc dong vi khudn dd phdn lap 
thugc chi Bacillus 

\ e hinh thdi khuan lac: Khudn l;jc ciia 54 ddng 
VI khuan phdn lap sau 72 gid nudi cdy tren dia mdi 
IrUdng S.M.A cd mau vdng nhat, vdng, vang ddm. 
hdng, hdng nhat, cam nhat. Hinh dang khuan lac 
trdn hoac khdng trdn, be mat loi hoac phdng. bia 
nguyen hoae rang cUa. DUdng kinh khuan lac dao 
ddng til 1 - 6 mm. 

Ve hinh dang - kich thUdc le bao: Te bdo cua cdc 
ddng vi khuan deu ed hinh que vdi kich thfldc dao 
ddng (1,5 - 4) pm X (0,5-1) [im. 

(A) (B) (C) (D) 

Hinh 1. Hinh thai khuan lac (A) & (B) va Hinh dang - kieh thudc te bao (C) 8( (D) 
cua eac ddng \'i kliuan da phan lap 

Clu chii: (A): Khuan lac cd mdu hong, (B): Khudn lac cd mdu vdng ddm, (C): Te bdo hinh que - chieu ddi 2,5 fim. 
(D): Tebdo hinh que - chieu rdng t jAin. 

Ve cae dac diem sinh hda: 54 ddng vi khuan phdn 
lap dflpc deu la vi khuan Gram dUdng, ed kha nang 
di dpng, sinh npi bdo Ifl vd cho phdn dng eatalase 
dfldng linh. 

Cdc ddc die'm kiem tra ve hinh thai va sinh 
hda eiia cdc ddng \i kliuan da phdn lap gidng nhfl 
trong he thdng phan loai cua Bergey's Mannual of 

Systermatie Bacteriology theo md td eua Khaneja vd 
cpng tde \ien (2010) ve dae diem nhdn dien vi khuan 
thudc chi Bacillus. Do dd, cd the ket ludn rang cd 
54 ddng \i khuan dUpc phan lap tfl cac mau dat, mau 
nUde man thu dUpe d Sdc Sdn, Tho Sdn, Sdn Kien 
thupc viing duyen hai huyen Hdn Dat, tinh Kien 
Giang la thudc ehi Bacillus spp. 

,.' ..i.i,-

A . ••'•' 
(A) (B) (C) 

Hinh 2. Dac diem sinh hoa cua cac dong vi Ichuan da phan lap 

Ghi cini; (A); Grdm ditdng, (B); Co khd ndng di dong, (C); Sinh ndi bdo Ui, (D); Calalase dilOng linh. 



3.2. Kha nang sinh tdng hpp carotenoid tii" cac 
ddng Bacillus spp. phan lap dUdc 

Tdt cd 54 ddng vi khuain da phan lap d 3 xd Soe 
Son, Sdn Kien vd Thd Son d viing duyen hdi huyen 
Hdn Ddt, tinh Kien Giang dUde khdo sdt khd nang 
sinh carotenoid deu cho ket qua la ed khd nang sinh 
carotenoid. Vi dich trich carotenoid eua 54 ddng vi 
khuan nay deu ed dinh hap thu quang phd trong 
\Ting bfldc sdng 400 - 600 nm Id vimg bUde sdng ed 
sfl hien dien cfla nhdm carotenoid theo \'fl Thanh 
Thdo vd cdng tac vien (2011) (Bdng 1). 

Bang I. Ham lUOng carotenoid tdng sd cua dich trich 
carotenoid tfl mdt sd ddng Bacillus spp. da phan lap 

Budc sdng Hdm lUOng 
STT Ten ddng hap thu carotenoid 

I cUc dai (nm) tdng so (^g/mL) 

1 SK8-1 502 3,397'±0,026 

2 SS6-3 458 2,921''± 0,030 

3 TS6-3 500 2.552'±0,025 

4 SK9-1 499 1,940̂  + 0,033 

^_ TS5-1 _ _^170 1.831'±0,024 

Clu chu: So lieu velidin liidng carotenoid tdng sd (pg/mL) 
td gid tri trung binh cua 3 ldn lap lai Cdc gid tri trong 
ciing mdl col, neu cd mdu tii theo sau giong nhau Ihi khdc 
biel khong cd y nghia thong ke d miic S"" qua phep thd 
Ducan ± dd lech chudn (SD). 

Tfl ket qua trinh bdy d Bang 1 cho thdy djeh trich 
carotenoid ciia ddng SK8-1 cd mau hdng, ed ham 
Ifldng carotenoid tdng sd eao nhdt (3,397' ± 0,026) d 
bfldc sdng hap thu cUe dai Id 502 nm vd khdc biel ed 
)• nghia thdng ke d mflc 5% so vdi tat cd eae ddng cdn 
lai. Dieh trich carotenoid ddng TS6-3 cung ed mau 
hong, cd ham lUdng carotenoid tong so cao thfl ba 
(2,552- ± 0,025) d bfldc sdng hap thu cflc dai Id 500 nm 
vd khac biet cd y nghia thdng ke d mflc 5% so vdi 
dich trich carotenoid ddng SK9-1 cd mdu hdng nhat 
(ham lUdng carotenoid tdng so Id 1,940'̂  ± 0,033) d 
budc sdng hdp thu cUc dai la 499 nm. 

Dieh trich carotenoid ddng SS6-3 ed mdu vdng 
dam. cd hdm IflOng carotenoid tdng sd cao thu hai 
(2,921'' ± 0,030) d bfldc sdng hdp thu cue dai Id 458 
nm va khdc biel ed y nghia thdng ke d mflc 5% so vdi 
cac ddng cdn lai. 

Dieh trich carotenoid ddng TS5-1 mdu cam nhat, 
cd ham Iflong carotenoid tdng sd Id I,83U ± 0,024 
d bfldc sdng hap thu cflc dai Id 470 nm vd khdc biet 
cd y nghia thdng ke d muc 5"o so vdi tat cd ede ddng 
cdn lai. 

Ket qud tren bUde dau cho thay sU hien dien 
eua mdt sd loai carotenoid d cac ddng vi khuan 

Bacillus spp. phdn lap dfldc Dich trich carotenoid 
eua cae ddng khdc nhau co bUde song cUc dai khde 
nhau Id do ehfla cdc loai carotenoid khac nhau, moi 
loai carotenoid khac nhau se hap ciic dai khdc nhau 
d moi budc sdng khde nhau. Theo Briton vd cpng 
tac vien (2004), 3'4' - Didehydro-|j-^-Carotene 
cd dp hap thu cue dai d cAc budc sdng 467, 501 va 
537 nm Irdng dung mdi Chlororoform. Kel qud ndy 
eung tUdng tu vdi kel qua nghien edu cua Khaneja 
vd edng tdc vien (2010), trong dd sac td vang, cam vd 
hdng ed dp hap thu eUc dai lan lUdl d bUdc sdng 455. 
467 va 492 nm. 

3.3. Dinh danh cac dong Bacillus spp. cd kha nang 
sinh carotenoid cao bang phUdng phap sinh hpc 
phan tijf 

Ba ddng SK8-1 (mdu hong), SS6-3 (mdu vdng 
dam) vd TS6-3 (mdu hong) Id 3 dong vi khua'n 
Bacillus spp. cd khd nang sinh carotendid eao nhal 
vd dai dien cho 3 xa Sdn Kien, Sdc Sdn vd Tho Sdn 
dUdc chdn de dinh danh. Kel qua dinh danh bdng 
giai trinh tU doan gen I6S rRNA va so sanh vdi 
cae trinh tU gen trong ngdn hang gen tren NCBI 
cho ihay ddng SS6-3 cd dp tfldng ddng 100% vdi 
Bacillus marisflavi IHBB 9971, ddng SK8-I va 
TS6-3 cd dd tUdng ddng 100% vdi Bacillus infantis 
BAB-2130. Ket hdp ede dac diem hinh thdi vd smh 
hda d tren vdi ket qua cua trinh tfl gen 16S rRNA eua 
cdc ddng SS6-3, SK8-1 va TS6-3, cd the ket ludn rang 
SS6-3 la Bacillus marisflavi, SK8-1 vd TS6-3 la 
Bacillus infantis. Bdi vi, kel qua ndy tfldng tfl vdi kel 
qud md ta ve Bacillus marisflavi cua Yoon va cpng 
ldc vien (2003) va Bacillus infantis cua Ko vd cdng 
tdc vien (2006). Ngodi ra, qua trinh sinh long lidp 
sdc td vang da dfldc tim thay d Bacillus marisflavi 
bdi Bui Minh Giao Long vd cdng lae vien (2010) vd 
Bacillus infantis sdn xual sac td hdng cung dUpc xac 
dinh bdi Vu Thanh Thao vd cdng tac vien (2011) vd 
Le Minh Tri va cdng tdc vien (2011). 

IV. KET LUAN VA DE NGHI 

4.1. Ket luan 

Tfl 24 mau dat va nfldc man thu d 3 xa Sdc Sdn 
Sdn Kien va Thd Sdn thudc vimg duyen hai huyen 
Hon Dat, linh Kien Giang da phdn ldp dUoc 54 
dong VI khuan Bacillus spp. c6 kha nang ldng hdp 
cardlenoid tren mdi trUdng SMA. ' 

Ket qud khdd sdt khd nang sinh carotenoid cho 
thdy 54 ddng Bacillus spp. da phdn lap dupc deu 
CO khd nang sinh carotenoid. Tmng do, ba do 
SK8-1 (mdu hdng), SS6-3 (mdu vang ddm) vd TSd"! 
(mau hdng) cd hdm lUpng carotenoid tdng so sî  h 
ra cao nhat. 
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Ddng SS6-3 cd dp tfldng d d n g 100% vdi Bacillus 

marisflavi IHBB 9971, ddng TS6-3 vd ddng SK8-1 cd 

dp tuong ddng 100% vdi Bacillus infantis BAB-2130 

di/a tren phan tich t r inh tfl 16S rRNA. 

4.2. De nghi 

Khdo sdt kha nang khang oxy hda va m d l sd 

hoat tinh sinh hoc khdc cua dich trich carotenoid 

til eae ddng Bacillus spp. cd khd nang sinh tdng h d p 

carotenoid cao nhfl SK8-1, SS6-3 vd TS6-3 . 
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Isolation and selection of carotenoid-biosynthesis Bacillus spp. 
from the Coastal zone of Hon Dat district, Kien Giang province 

Bang Hong Lam, Huynh Thi Hong Thu, 
Nguyen Le Thanh Dat, Nguyen Minh Chon 

Abstract 

Fifty-four strains Bacillus bacteria were isolated and identified by the morphology and biochemistry characteristics 

from 24 soi! and saltwater samples collected in Soc Son, Son Kien, and Tho Son Commune from the Coastal ?,one of 

Hon Dal District. The extracts which were extracted by methanol: chloroform (1: 2 v/v) were measured absorption 

al wavelengths of 400 - 600 nm. The result showed that all strains were able to synthesize carolenoids; among them, 

SKS-l, SS6-3, and TS6-3 strains had the highest abilit)' of carotenoids-biosynthesis. Bacterial identification by 

sequencing die I6S rRNA gene displayed that there was 100% similarity between the 16S rRNA gene of SS6-3 and 

Bacillus marisflavi IHBB 9971. Likewise, the 16S rRNA gene of TS6-3 and SK8-I showed 100% similarity with 

Bacillus infanlis BAB-2130. 
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