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Application of some bio-organic fertilizers
for tea variety TB14 in Lam Dong province
Nguven Tha Thanh Mai. Nguyen Van Toan

Absiract
The study on application of 4 types of bio-organic fertilizers for tea variety TB141n Lam Dong province showed that
the bio-organic fertlizers had a positive eflect on the chemical properties of tea cultivation soil, making increase
pmduchvny,qua]i(y. resistance to pests and diseases and increase economic efficiency of tea production. In particulur,
NAS and RAS bio-fertilizers were two types of tea fertilizers that had the best efliciency: The tea yield reached
17.58 tons/ha when applying RAS bio-organic fertilizer and increased by 13 13% compared 10 control; the vield
reached 18.01 tons/ha, up 17.94% compared to the control when applying organic fertlizer NAS At the same time.
these 1wo types of fertilizers also increased tea quality 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-fertilizers, an increase
of 12.990 milliorvha compared 1o 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 safery
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PHAN LAP VA TUYEN CHON CAC DONG VI KHUAN Bacillus spp.
CO KHA NANG SINH TONG HQP CAROTENOID
& VUNG DUYEN HAI HUYEN HON PAT, TINH KIEN GIANG
Bing Héng Lam'?, Huynh Thj Hong Thu?,
Nguyén Lé Thanh Bat* va Nguyén Minh Chon?

TOM TAT

T 24 mdu dit va nude min thu & xi Séc Son, Son Kién va Thé San thude ving duyén hai huyén Hon B, tinh
Kién Giang, da phén lap va nhan dién duge 54 dong vi khudn thugc chi Bacillus qua cic dic diém hinh thdi va sinlh
hoa. Két hop ky thuit ly trich vé1 hé dung méi methanol: chloroform (1 : 2 v/v) va quang phé hap thu & budc song
400 - 600 nm da phat hién & tat cic dong vi khudn Bacillus phan lap duge déu cé kha nang sinh carotenoid. Qua phan
tich quang phé hap thu cho thiy cdc dong vi khudn SK8-1, $86-3 va TS6-3 c6 khi nang sinh carotenoid cao nhit
trong cic dong vi khuan da phan lap. Két qua giai trinh tu 165 rRNA cho thay, doan gen gidu trinh tf dong $56-3 c6
d¢ tuong déng 100% v&i ddng Bacillus marisflavi IHBB 9971, dong TSé-3 va dong SK8-1 ¢6 df tuang dong 100%
v6i dong Bacillus infantis BAB-2130.

Tir khoa: Bacillus, Bacilhes marisflavi, Bacillus mfantis, carotenoid

I. DAT VAN DE

Carolenoid tit ldu da dugc sit dung trong cac
nganh dinh dudng, y dugc va cic nganh cong
nghi¢p voi vai trd lam chat mau thyc phim thay
cho chit maw 6ng hop. Mot s6 carotenoid hoat
dong nhuf tién 15 vitamin A va chat khang oxy hoa
g6p phan trong diéu tri bénh ¢ nguoi nhu ung thy,
tiéu dudng va lim mach (Otes and Cagindi, 2008;
Alcaino et al., 2016). Nhiéu nghién ciu cho thiy cac
s 16 carotenoid 6 mau nau, den, vang, cam, do

dugc quan tam trong san xudt cong nghi¢p cé thé
dugc tdng hop boi vi khudn Bacillus. Diéu nay cho
thdy sic 8 ty nhién ti nguén vi khudn ¢6 kha ning
thay thé 16t cho cac chdt mau téng hop va cing la
mot Iya chon day hifa hen c6 thé thay thé cht mau
khic dudc chiét xudl tf cac loai thyc vat hay rau ¢
qua béi vi chiing dugc coi nhu la chat mau ty nhién,
khéng bi anh hudng bor vin dé sin xuit theo mua
va cho néng suit cao (Indra Arulselvi e al., 2014)
Chinh vi vay, nghién citu “Phan lap va tuyén chon

'Trtdng Dai hoe An Giang - Dai hoc Quéc gia Thanh phé Hé Chi Minh; * Truang Dai hoc Can The

85



cic dong vi khudn Bacillus spp co khd ning sinh
tdng hop carotenoid & viing duvén hai huyén Hon
bit, tinh Kién Giang” duge thuc hién vor mong
mudn tuvén chon duoc mot s8 dong Bacilius spp.
o tiém ning sinh Gng hap carotenoid cao tif moi
truong man. ¢o thé ung dung hi¢u qud trong nganh
cong nghiép thuc pham cing nhu trong ¢ic linh vuc
khac mang nhiéu v nghia thyc tién.

[1. VAT LIEU VA PHUONG PHAP NGHIEN CUL
2.). Vatliéu nghién ciu
2,11 Méu vt

Miu dat va mau nudc min thu duge tai 3 xa Soc
Son, Son Kién vi Tha Son & vang duyén hii huyén
Hon Dat. tinh Kién Giang véi voi dg sau tif 2 - 3¢em
20 v6i mat dit. mat nuide. moi miu thu khoang
500 g/500 mL cho vao i nilon, chai vo tring va
chuyén dén phong thi nghiem d¢ phan J3p. Tong
s6 miv thy 13 24 mdu trong do ¢6 12 13 miu dat va
11 mau nude min.
2.1.2. Héa chat

- Cac hoa chat pha mor truéng phian lap va nua
cdy vi khuin: man truang Sporulation Medium Agar
(SMA) (Agaisse and Lerectus, 1994) vd mai trudng
Luria Bertam (LB) cia Himedia (An D).

- Ciac hoa chat ding dé ly trich cac hop chat
carotenoid: Methanol va Chloroform nguyén ¢hit
cva Merck (Duc).

2.2. Phuong phap nghién ciiu

.2.L. Phan lap va nhdin dién mot s6 dong Bacillus
spp. 6 kha néng sinh tong hop carotenoid

Cin 10 g dit hoac hur 10 mL nudc hoa tan voi
90 ml nudc muoi sinh Iy 0.9% da khi trang. Hon
hop mau nay duge gia nhiét 6 65°C trong 1 gid, sau
do pha lodng dén ndng do 10,1010 7. Hut 0.1 mL
dung dich miu & moi nong do pha loang cdy trii
trén dia moi trudng SMA va i 6 nhi¢rdo 37°C trong
72 gid. Chon cic khuan lac ¢6 mau hong, cam, vang
dé tach rong dén khi duge dong thuian. Cic dong
Y ¢ mo 13 cac dic diém vé hinh thai
va sinh hoa dé nhin dién thude chi Bacitlus dya
trén he thong phan loai coa Bergey’s Mannual of
Svstermatic Bacteriology theo ma ta boi Khaneja va
cong tac vien (2010). Cac dang vy khuin duge phan
lap sau khi tach rong duge dat 1én theo quy ugce 1a §$
cho dia digm thu mau 1 Soc Son: SK cho dia diém
thu midu 1 Son Kién va 1S cho dia diém thu mau la
Thé Son. 8o 10203 1a 56 thid wi cac dong vi khudn
phan 1ip duoe.

6

2.2.2. Khdo sdt khd nang sinh tong hop carotenoid
ni cac dong Bacillus spp. phéin lip dvioc

Thi nghiény duge thue hién dya trén phuong
phap cla Indra Arulselvi vi cdng tic vien (2014) ¢
hi¢u chinh cho phi hgp. Cac dong vi Khuan phin
lap dugc nuoi trong 100 mL maéi tridng LB long véi
v 1¢ giong ta 2% (v/v), lic & téc do 200 rpm 6 37°C
trong 48 gid. Sinh khoi té bao vi khuan duge thu
bang cach ly tam 6 t6¢ dé 5000 rpm trong 30 phut
(ldy phdn ciin). Can 0.2 g sinh khéi vi khuan, them
vao 6 mL dung moi methanol: chloroform véi ty I¢
1 : 2 v/v, vortex manh dé hoa tan déu sinh khdi va
Iy trich sic t6 mau. Thém 6 ml nudc cdt vo triing,
vortex manh. Phin sic t6 mdu tan trong dung moi
duge ly tim 12000 rpm trong 15 phit d¢ thu dich
trich carotenoid (phin sic t6 mau trong dung maéi
chioroform). Theo do. 2 ml dich trich carotenoid cba
méi dong vi khuan dugc do do hip thu cyc dai bing
phuong phip quél bude song (Scanning absorption)
trong khoang budc song tif 400 - 600 nm bing mdy
Thermo UV spectrophotometer.

Ham luong carotenoid tong s6 duge xdc dinh
theo mo ta caa Linaen-Jensen va Jensen (1971) dya
trén bude séng hip thy cuc dai cia méu dich trich

¢ = D.v.£.10/2500

Trong do. ¢ la ham higng carotenoid 18ng (mg);
D la gid tre OD tai budc séng hap thu cuc dai; v 1 téng
thé tich (mL); [ 1 do pha loang; 2500 la hé s6 hdp thu
riéng cua carolenoid: 10 14 hé $6 qui doi ra mg.

2.2.3. Dinh danh déng Bacillus spp. c6 khd ndng
sinh carotenoid cao théng qua gidi trinh tu gen
168 rRNA ‘

Dong vi khuan Bacillus spp. c6 kha ning sinh
carotenoid cao duoc dinh danh bang phuang phap
gidi trinh 1 doan gen 16S rRNA (Phan gidi trinh w
duoc thyc hién bar Nam Khoa Biotek). Két qua giai
trinh wf dudc so sanh vai di liéu trén ngan hang gen
cla NCBI théng qua cong cu BLAST dé xdc dinh
ten khoa hoc dén loai cac dong vi khuin dugc lu&'é'n
chon (Ramesh et al, 2017) )

2.2.4. Pluiong phdp thiong ké

Dit lie:n thu dudc xii 1y bang phin mém Excel va
xu ly théng ké bang phin mém SPSS, s li¢u duge
trinh bay 1a gid tri trung binh cac lan lap lai. Cac g.ié
lr%lrt{ng binh dugc kiém dinh bang phép thit Ducan
dé kiém tra sy khac biét.
2.3. Thai gian va dia diém nghién cuy

Nghién cttu duge thue hién it thang | dén thing 9
ndm 2019 tai Vién Nghién ciu va ph, i

: ) Lirién o
nghé sinh hoc, Truong Dai hoe Cin ‘[l s
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111, KET QUA VA THAO LUAN
3.1. Phan lap vd nhan dién mét s6 dong Bacillus
spp. c6 kha ning sinh téng hop carotenoid

3.1.1. Phan lgp vi khudn

Nam muoi bén (54) dong vi khuén da duge phan
lap trén méi trudng SMA tif 13 mdu dét va 11 mau
nudc man trong tong s6 24 mau thu duec ai 3 xa Séc
Son, San Kién va Thé Son & ving duyén hai huyén
Hon Dat, tinh Kién Giang. Trong d6 c6 24 dong vi
khuin dugc phan lap tif dat (chiém 44,44%) va <o
30 dong dugc phan lp tif nude man (chiém 55,56%).
Diéu nay cho thdy cac ddng vi khudn phan bs rong
rai trong ¢ moi trudng dat va nudc min.

3.1.2. Nhan dign cic dong vi khudn dia phan lip
thuéc chi Bacillus

V€ hinh thii kbhudn fac: Khudn lae cia 34 dong
vi khudn phan lap sau 72 w16 nudi cay trén dia moi
trudng SMA <6 mau ving nhat. ving, vang dim.
héng, héng nhat, cam nhat. Hinh dang Khudn ke
tron hodc khong tron. bé mat 161 hodc phing. bia
nguyén hodc rang cua. Dudng kinh khuin lye dao
déng tir 1 - 6 mm.

V¢ hinh dang - kich thude té bao: Té bio caa cic
dong vi khuin déu ¢é hinh que véi kich thude dao
dong (1.5 - 4) pm = (0.5-1) um.

© (D)

Hinh 1. Hinh thdi khudn lac (A) & (B) va Hinh dang - kich thugc 1€ bao (C) & (D)
ctia cdc dong vi khuin di phan lap

Ght chii: (A): Khudn lac €8 maw hong, (B): Khudn lac ¢6 mau vang dim, (C): Té bao hinh que - chiéu dai 2,5 pm,

(D): TE bao hinh que - chicu rong 1 jm.

Ve céc dijc di¢m sinh héa: 54 dong vi khuan phan
lap duge déu la vi khusn Gram dudng, c6 khi nang
di dgng, sinh ndi bao tir va cho phan ng catalase
ducng tinh,

Cic dic diém kiém tra vé hinh thai va sinh
héa clia cde dong vi khudn da phan [ap giéng nhu
trong h¢ théng phan loai ciia Bergey's Mannual of

Systermatic Bacteriology theo mo ta cha Khaneja va
cong tac vien (2010) vé dic diém nhan dién vi khuin
thude chi Bacithis. Do do, co thé két luan ring c6
54 dong vi khudn duge phan ap tit cac mbu dét, mau
nudc man thu duge d Séc San, Thé San, Son Kién
thudc viing duyén hai huyen Hon Dadt, tinh Kién
Giang la thudc chi Bacillus spp.

(A) (B}

© (D)

Hinh 2. Dac diém sinh hoa cua cic dang vi khudn di phan lap
Ghi chii: (A): Gram dudng, (B): Co khd nang di dong, (C): Sinht néi bao tii, (D): Catalase didong tinh.
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R Kha nang sinh téng hop carotenoid tii cac
dong Bacillus spp. phan lap dugc

Tét cd 54 dong vi khudn da phan lip ¢ 3 xd Soc
San, Son Kién va Thé Son & vang duyén hai huyvén
Hon Dat tinh Kien Giang duoc khio sat kha nang
sinh carotenoid déu cho két qua la ¢é khi nang sinh
carotenoid. V1 dich trich caratenoid ciia 54 dong vi
khudn nay déu ¢6 dinh hap thu quang phd trong
vung budc song 400 - 600 nm la viing budc song <6
sif hién dién cia nhom carotenoid theo \i Thanh
Thao va cong tac vién (2011) (Bang 1).

Bang 1. Ham luong carotenoid 16ng s6 coa dich trich
carotenoid th mat s6 dong Bacillus spp. da phan lap
Budc song Ham lugng
hip thu carotenoid
cuc dai (nm) t6ng sé (pg/mL)

STT Téndong

SKs-1

. 502 3,397 + 0,026
2 5863 458 2.921" 0,030
3 TS6 500 2,352 £ 0,025
4 SK9-1 499 1.940% = 0,033
S TS 470 1831 % 0,024

Ghi chiti: $6 liére v ham litgng carotenoid tong 56 (jig/mL)
la yia tri trung binh cin 3 lin lap lai. Cdc g tri trong
cling mot cgt, né co mdu ng theo sau giong nhau thi khdc
bict khing ¢é y nghia théng ké & inie 5% qua phép thit
Duican £ do léch elunin (SD).

TU két qui trinh bay 6 Bang 1 cho théy dich trich
carotenoid cia dong SK8-1 ¢4 mau héng, ¢o ham
huong carotenoid 6ng s6 cao nhit (3,397 £ 0,026) ¢
biige song hap thu cue dai 13 502 nm va khic bié
v nghia thdng ke ¢ miic 5% so vai 1t ¢a cic dong con
lai. Dich trich carotenoid dong 156-3 cong co mau
hong, ¢o ham lugng carotenoid 13ng $6 cao thi ba
(&N £0,025) 6 bude song hap thu aue dai la 500 nm
va khde biét ¢o y nghia théng ké 6 muic 5% so voi
dich trich caratenoid dong SK9-1 ¢6 mau héing nhat
(ham luong carotenoid 10ng s6 13 1.940% + 0,033) &
buide song hap thu cue dai 1a 499 nm.

co

Dich trich carotenoid dong SS6-3 ¢6 mau vang
dam. ¢6 ham higng carotenoid 16ng 56 cao thi hai
(2.921% + 0,030) & bude song hap thu cuye dai la 158
nm va khic biét co y nghia thong ké 0 muc 5% so vai
cac dong cén lai.

Dich trich carotenoid dong TS3-1 mau cam nhat,
<6 ham luong carotenoid tong s6 1a 1.831° + 0,024
& bude song hip thu cye dai la 470 nm va khac biét
co v nghia thang ké 0 mic 3 so véi tdt ¢a cée dong
con lai

Kér qua tren bude dau cho thay sy hién di¢n
cla mot sd loai carotenoid ¢ cac dong vi khuan

Bacillus spp. phin lip dugc. Dich trich hu'ul.cnm‘d
clia cac dong khic nhau co byde song cuc dai kh'(‘lt'
nhau 14 do chita cac loai carotenoid khae nhau, mou
loai carotenoid khac nhau sé hap e dai khac nhau
& mdi budc song khac nhau. Theo Briton va cong
téc vién (2004), 34" - Didehydro-p-¥-Carotene
co do hap thu cuc dai & cic bude séng 467. 501 va
337 nm trong dung méi Chiororoform. Keét qui nay
cing tong Wi vi két qua nghién cin clia Khaneja
va cong tic vién (2010). trong do s8¢ 16 vang, cam vi
héng ¢d dé hap thu e dai lin lugt & budc séng 455,
467 vi 492 nn,

3.3. Dinh danh cic dong Bacillus spp. c6 kha ning
sinh carotenoid cao bing phuong phap sinh hoc
phan tr

Ba dong SK8-1 (mau héng), $$6-3 (wau vang
dam) va TS6-3 (mau héng) la 3 dong vi khuan
Bacillus spp. ¢6 kha nang sinh carotenoid cao nhat
va daj dién ¢ho 3 xa Son Kién, Soc Son va Thé Son
duge chon dé dinh danh. Két qua dinh danh béng
giai trinh wf doan gen 16S rRNA va so sanh véi
céc trinh 1y gen trong ngan hang gen trén NCBI
cho thdy dong $S6-3 c6 do wong déng 100% véi
Bacillus marisflavi IHBB 9971, dong SK8-1 va
TS6-3 c6 do tuong dong 100% vdi Bacillus infantis
BAB-2130. Két hgp cic dac diém hinh thai va simh
héa & trén v6i két qua cia trinh tif gen 165 rRNA clia
cac dong SS6-3, SK8-1 va TS6-3, ¢6 thé két luan ring
SS6-3 Ya Bacillus marisflavi, SK8-1 va TS6-3 la
Bacillus infantis. BGi vi, két qua nay tiang tu véi két
qua mé t vé Bacillus mnarisflavi ciia Yoon va cong
tdc vien (2003) va Bacillus infantis cha Ko va cong
tic vién (2006). Ngoai ra, qui trinh sinh tdng hop
sdc 16 vang da dugc tim thiy & Bacillus marisflavi
bai Bui Minh Giao Long va cong tac vien (2010) va
Bacillus infantis san xudt sic 18 hong ciing dugc xdc
dinh b&i Vi Thanh Thao va cong tac vien (2011) va
Lé Minh Tri va cong tic vien (2011 ).

IV. KET LUAN VA DE NGHI
4.1. Két luan

Ti 24 mdu dat va nude man thu & 3 x3 Séc Son,
Son Kién va Thé Son thuac vung duyén hai huyén
Hon Dat, tinh Kién Giang da phan lap duoc 54
dong vi khuan Bacillus Spp. ¢6 kha n&n.g tong hap
carotenoid trén moi trudang SMA,

Két qué khao st kha nang sinh, carotenoid cho
thdy 54 dong Bacillus spp. da phan lap dygc déu
<0 kha nang sinh carotenoid. “Trony du, ba don
SK8-1 (mau hdng). $56-3 (mau vang dim, a 'ry,,?
(mau héng) ¢6 ham lugng carotenoid 1o 56 sin}
ra cao nha. "
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Dong $56-3 c6 do tuong déng 100% vai Bacillus
marisflavi IHBB 9971, dong TS6-3 va dong SK8-1 ¢6
46 tdong déng 100% vi Bacillus infantis BAB-2130
dyia trén phan tich trinh i 165 rRNA.

4.2. Dé nghi

Khio sat kha ning khdng oxy héa va mot sé
hoat tinh sinh hoc khic cia dich trich carotenoid
1 cac dong Bacillus spp. ¢6 khid nang sinh t6ng hop
carotenoid cao nhu SK8-1, $56-3 va 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

Abstract

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

Fifty-four strains Bacillus bacteria were isolated and identified by the morphology and biochemistry characteristics
from 24 soil and saltwater samples collected in Soc Son, Son Kien, and Tho Son Commune from the Coastal zone of
Hon Dat District. The extracts which were extracted by methanol: chloroform (1: 2 v/v) were measured absorption
at wavelengths of 400 - 600 nm. The result showed that all strains were able to synthesize carotenoids; among them,
SK8-1. §56-3, and TS6-3 sirains had the highest ability of carotenoids-biosynthesis. Bacterial identification by
sequencing the 168 rRNA gene displayed that there was 100% similarity between the 168 rRNA gene of $56-3 and
Bacillus marisflavi IHBB 997). Likewise, the 165 rRNA gene of TS6-3 and SK8-1 showed 100% similarity with
Baciltus infantis BAB-2]30.

Keywords: Bacillus, Bacillus marisflavi, Bacillus infantis, carotenoid
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