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PHAN LAP VA TUYEN CHON CAC DONG VI KHUAN Bacillus spp.
CO KHA NANG SINH TONG HQP CAROTENOID
O VUNG DUYEN HAI HUYEN HON PAT, TINH KIEN GIANG

Bing Hong Lam®?, Huynh Thi Hong Thu?,
Nguyén Lé Thanh Dat?va Nguyén Minh Chon?

TOM TAT

Tir 24 mau dat va nude man thu & xa Séc Son, Son Kién va Tho Son thude viing duyén hai huyén Hon Dat, tinh
Kién Giang, di phan 1ap va nhan dién dugc 54 dong vi khuan thudc chi Bacillus qua cac dic diém hinh thai va sinh
hoa. Két hop ky thuat ly trich v6i hé dung méi methanol: chloroform (1 : 2 v/v) va quang phd hép thu & budc song
400 - 600 nm da phét hién ¢ tit cac dong vi khuan Bacillus phan lap duoc déu c6 kha ning sinh carotenoid. Qua phén
tich quang pho hép thu cho thay cac dong vi khuan SK8-1, SS6-3 va TS6-3 c6 kha ning sinh carotenoid cao nht
trong cac dong vi khudn d3 phan 1ap. Két qua giai trinh ty 16S rRNA cho thiy, doan gen giai trinh tu dong SS6-3 ¢o
d6 tuong ddng 100% v6i dong Bacillus marisflavi IHBB 9971, dong TS6-3 va dong SK8-1 c6 do twong dong 100%

véi dong Bacillus infantis BAB-2130.

Tw khoa: Bacillus, Bacillus marisflavi, Bacillus infantis, carotenoid

|. PAT VANDE

Carotenoid tu lau da dugc st dung trong cac
nganh dinh dudng, y dugc va cac nganh cong
nghiép voi vai tro 1am chat mau thyc pham thay
cho chit mau téng hop. Mot s6 carotenoid hoat
dong nhu tién té vitamin A va chat khang oxy hoa
gop phan trong diéu tri bénh ¢ nguoi nhu ung thu,
tiéu dudng va tim mach (Otles and Cagindi, 2008;
Alcaino etal., 2016). Nhiéu nghién ciru cho thiy cac
sdc to carotenoid c6 mau nau, den, vang, cam, do

dugc quan tim trong san xuat cong nghiép co thé
dugc téng hop bai vi khuan Bacillus. Diéu nay cho
thdy séc t6 tu nhién tir ngudn vi khuin c¢6 kha ning
thay thé tot cho cac chat mau téng hop va ciing la
mot Iya chon ddy hira hen c6 thé thay thé chat mau
khéc duoc chiét xuét tir cac loai thuc vat hay rau cu
qua bai vi chiing dugc coi nhu 1a chdt mau tu nhién,
khong bi anh huong boi van dé san xuat theo mua
va cho ning suit cao (Indra Arulselvi et al., 2014).
Chinh vi véy, nghién ciru “Phan 1ap va tuyén chon
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cac dong vi khuan Bacillus spp. c6 kha ning sinh
tong hop carotenoid ¢ vung duyén hai huyén Hon
Pit, tinh Kién Giang” dugc thyc hién vdi mong
muén tuyén chon duoc mot sé dong Bacillus spp.
c6 tiém ning sinh tong hop carotenoid cao tir moi
trudng man, cd thé u'ng dung hiéu qua trong nganh
cdng nghiép thuc pham ciing nhu trong cac linh vuc
khac mang nhiéu y nghia thuc tién.

I1. VATLIEU VAPHUONG PHAPNGHIEN CUU
2.1. Vitliéu nghién ctru
2.1.1. Méu vt

MaAu d4t va mau nude man thu duoc tai 3 xa Soc
Son, Son Kién va Thé Son & ving duyén hai huyén
Hon Dat, tinh Kién Giang véi vai do sau tir 2 - 5 cm
so v6i mat dat, mat nudce, mdi miu thu khoang
500 g/500 mL cho vao tui nilon, chai vo tring va
chuyén dén phong thi nghiém dé phan lap. Tong
s6 mau thu 1a 24 mau trong dé c6 1a 13 mau dat va
11 mau nudc man.

2.1.2. Hoa chit

- C4c hoa chat pha méi trudong phan lap va nudi
cdy vi khuan: mdi truong Sporulation Medium Agar
(SMA) (Agaisse and Lereclus, 1994) va moi truong
Luria Bertani (LB) cua Himedia (An D).

- Cac hoa chit dung dé ly trich cac hop chat
carotenoid: Methanol va Chloroform nguyén chat
cua Merck (Buc).

2.2. Phwong phap nghién ciru

2.2.1. Phén ldp va nhgn dién mot sé dong Bacillus
Spp. ¢6 khd ning sinh tong hgpcarotenoid

Céan 10 g dat hodc hit 10 mL nudc hoa tan voi
90 mL nuéc mudi sinh 1y 0,9% da khir tring. Hon
hop miu nay dugc gia nhiét & 65°C trong 1 gid, sau
do6 pha lodng dén nong do 10, 10, 107, HGt 0,1 mL
dung dich mau & mdi ndng do pha lodng cdy trai
trén dia moéi truong SMA va u ¢ nhiét dg 37°C trong
72 gid. Chon cac khuén lac c6 mau hong, cam, vang
dé tach rong dén khi dwoc dong thuan. Cac dong
vi khuan dugc mé ta cac dic diém vé hinh thai
va sinh héa dé nhan dién thugc chi Bacillus dua
trén hé thong phan loai ciia Bergey’s Mannual of
Systermatic Bacteriology theo mo ta boi Khaneja va
cong tac vién (2010). Cac dong vi khuan duoc phén
1ap sau khi tach rong duoc dat tén theo quy udce la SS
cho dia diém thu mau 12 Séc Son; SK cho dia diém
thu mau 1a Son Kién va TS cho dia diém thu mau la
Thé Son. S6 1, 2, 3,... 1a s6 tht ty cac dong vi khuan
phéan lap duoc.

2.2.2. Khdo sdt khd ning sinh tong hop carotenoid
tir cac dong Bacillus spp. phén ldp dworc

Thi nghiém duoc thuyc hién dua trén phuong
phép cua Indra Arulselvi va cong tac vién (2014) co
hiéu chinh cho phd hop. Cac dong vi khuan phan
lap duoc nudi trong 100 mL moi truong LB 16ng voi
ty 1é gidng 12 2% (v/v), lic & toc do 200 rpm & 37°C
trong 48 gio. Sinh khdi té bao vi khuan duoc thu
bang cach ly tim & tdc d6 5000 rpm trong 30 phut
(lay phan cin). Can 0,2 g sinh khdi vi khuén, thém
vao 6 mL dung moi methanol: chloroform vai ty 1€
1 : 2 vIv, vortex manh dé€ hoa tan déu sinh khi va
ly trich sic t6 mau. Thém 6 ml nudc cat vo tring,
vortex manh. Phan sic t6 mau tan trong dung moi
duoc ly tim 12000 rpm trong 15 phut dé thu dich
trich carotenoid (phan sic t6 mau trong dung méi
chloroform). Theo @6, 2 ml dich trich carotenoid ctia
mdi dong vi khuan duoc do do hap thu cuc dai bang
phuong phap quét bude song (Scanning absorption)
trong khoang budc song tir 400 - 600 nm biang may
Thermo UV1 spectrophotometer.

Ham luong carotenoid tong s6 dugc xac dinh
theo mo ta ctuia Liaaen-Jensen va Jensen (1971) dya
trén budc song hap thu cuc dai cia mau dich trich

¢ = D.v.f.10/2500

Trong dé: ¢ la ham lwong carotenoid tong (mg)
D la gia tri OD tai buée SONG hap thu cuwec dai; V14 tong
thé tich (mL); f 14 d¢ pha lodng; 2500 1a hé s6 hdp thu
riéng cuia carotenoid; 10 1 4é sé qui doi ra mg.

2.2.3. Dinh danh dong Bacillus spp. co khd nding
sinh carotenoid cao thdng qua gidi trinh tw gen
16S rRNA

Dong vi khuan Bacillus spp. c6 kha ning sinh
carotenoid cao duoc dinh danh bang phuong phap
giai trinh ty doan gen 16S rRNA (Phan giai trinh ty
duoc thyc hién boi Nam Khoa Biotek). Két qua giai
trinh ty dugc so sanh véi dir liéu trén ngédn hang gen
ctia NCBI thong qua cong cu BLAST dé xac dinh
tén khoa hoc dén loai cac dong vi khuan dugc tuyén
chon (Ramesh et al.,2017).

2.2.4. Phwong phdp thong ké

Dit liéu thu dugc xtr ly bang phan mém Excel va
xtr ly thong ké bang phan mém SPSS. So li¢u dugc
trinh bay la gia tri trung binh cac lan lap lai. Cac gia
tri trung binh dugc kiém dinh bang phép thir Ducan
dé kiém tra su khac biét.
2.3. Thoi gian va dia diém nghién ciru

Nghién ctru duoc thue hién tir thang 1 dén thang 9
nam 2019 tai Vién Nghién ctru va Phat trién Cong
nghé sinh hoc, Truong Pai hoc Can Tho.
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I11.KET QUA VATHAO LUAN

3.1. Phan lap va nhin dién mdt s6 dong Bacillus
spp. ¢6 kha niing sinh tong hop carotenoid
3.1.1. Phén Igp vi khudn

Niam muoi bon (54) dong vi khuan da duoc phan
1ap trén moi truong SMA tir 13 mau dat va 11 mau
nudc man trong téng $6 24 miu thu dugc tai 3 x3 Soc
Son, Son Kién va Tho Son ¢ ving duyén hai huyén
Hon Dét, tinh Kién Giang. Trong dé c6 24 dong vi
khuan dugc phan 1ap tir dat (chiém 44,44%) va co
30dong duoc phanlap tirnude min (chiém 55,56%).
Piéu nay cho thiy cac dong vi khuan phan bb rong
rii trong ca moi truong dat va nude man.

3.1.2. Nhin di¢n cdc dong vi khudn da phin lip
thugc chi Bacillus

Vé hinh thai khuan lac: Khuén lac ctia 54 dong
vi khuan phan 1ap sau 72 gio nudi cay trén dia moi
truong SMA c6 mau vang nhat, vang, vang dam,
héng, héng nhat, cam nhat. Hinh dang khuén lac
tron hodc khong tron, bé mait 16i hodc phing, bia
nguyén hoic ring cua. Puong kinh khuén lac dao
dong tr 1 - 6mm.

Vé hinh dang - kich thudc té bao: Té bao cua cac
dong vi khuan déu c6 hinh que véi kich thude dao
dong (1,5 - 4) pm x(0,5-1) pm.

(B)

Hinh 1. Hinh thai khuén lac (A) & (B) va Hinh dang - kich thuéc té bao (C) & (D)
ctia cac dong vi khuan da phan lap
Ghi ch: (A): Khudn lac 6 mau hong, (B): Khudn lac ¢6 mau vang ddm, (C): Té¢ bao hinh que - chiéu dai 2,5 um,

(D): Tébao hinh que - chiéu réng 1um.

Vé cac dic diém sinh hoa: 54 dong vi khuan phan
lap dwoc déu 1a vi khuan Gram duong, c6 kha ning
di dong, sinh ndi bao tir va cho phan Gng catalase
duong tinh.

Cac dic diém kiém tra vé hinh thai va sinh
héa cuia cac dong vi khuan da phan lap giéng nhu
trong hé thong phan loai ciia Bergey’s Mannual of

Systermatic Bacteriology theo mo ta cuia Khaneja va
cong tac vién (2010) vé dic diém nhén dién vi khuan
thugc chi Bacillus. Do d6, co thé két luan rang co
54 dong vi khuan duge phan 1ap tir cAc mau dét, mau
nude man thu duoc & Soc Son, Thd Son, Son Kién
thugc ving duyén hai huyén Hon Dat, tinh Kién
Giang 1a thugc chi Bacillusspp.

(A) (B)

©) (D)
Hinh 2. Dic diém sinh héa ciia cac dong vi khuan da phén 1ap
Ghi chu: (A): Gram dwong, (B): Co kha nang di dong, (C): Sinh noi bao twr, (D): Catalase dwong tinh.
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3.2. Khi ning sinh tong hop carotenoid tir cac
dong Bacillus spp. phan lap duwgc

Tat ca 54 dong vi khuan da phan lap & 3 xa Soc
Son, Son Kién va Tho Son & ving duyén hai huyén
Hon Pat, tinh Kién Giang dugc khao sat kha ning
sinh carotenoid déu cho két qua l1a c6 kha nang sinh
carotenoid. Vi dich trich carotenoid ctua 54 dong vi
khuan nay déu c6 dinh hap thu quang phd trong
vung budc song 400 - 600 nm 1a vung budc song ¢
su hién dién ctia nhom carotenoid theo Vi Thanh
Thao va cong tac vién (2011) (Bang 1).

Bang 1. Ham lugng carotenoid tong s6 cua dich trich
carotenoid tir mdt s6 dong Bacillus spp. da phan lap

Budc song Ham lwgng
STT Téndong hap thu _ carotenoid
cwe dai (nm) | tong so (ng/mL)

1 SK8-1 502 3,3972+ 0,026
2 SS6-3 458 2,921+ 0,030
3 TS6-3 500 2,552°+ 0,025
4 SK9-1 499 1,940?+ 0,033
5 TS5-1 470 1,831°+ 0,024

Ghichu: S6 liéuvé ham heong carotenoid ong so (Mg/mL)
la gid tri trung binh cia 3 lan Idp lai. Cdc gid tri trong
cling mét cét, néu cd mau tr theo sau giéng nhau thi khac
biét khong c6 y nghia thong ké ¢ mikc 5% qua phép thir
Ducan + dé léch chuan (SD).

Tur két qua trinh bay & Bang 1 cho thay dich trich
carotenoid ctia dong SK8-1 c¢6 mau hong, c6 ham
lugng carotenoid tong s cao nhat (3,3972+0,026) &
budce song hap thu cuc dai 14 502 nm va khéc biét c¢6
y nghia thong ké & mirc 5% S0 véi tat ca cac dong con
lai. Dich trich carotenoid dong TS6-3 ciing c6 mau
hdng, c6 ham lugng carotenoid tong s6 cao thi ba
(2,552¢+ 0,025) & budc song hap thu cuc dai 12500 nm
va khac biét c6 ¥ nghia thdng ké & mirc 5% so voi
dich trich carotenoid dong SK9-1 c6 mau hong nhat
(ham luong carotenoid tong sd 1a 1,940% + 0,033) ¢
budce song hip thu cuc dai 12 499 nm.

Dich trich carotenoid dong SS6-3 ¢6 mau vang
dam, c6 ham lugng carotenoid téng sb cao tht hai
(2,921° + 0,030) & bude song hip thu cuc dai 12 458
nm va khac biét c6 y nghia thong ké & mirc 5% S0 véi
cac dong con lai.

Dichtrich carotenoid dong TS5-1 mau cam nhat,
c6 ham lugng carotenoid téng sb1a 1,831+ 0,024
& budc song hip thu cuc dai 1a 470 nm va khac biét
c6 y nghia thong ké & mirc 5% so v&i tit ca cac dong
con lai.

Két qua trén budc dau cho thay sy hién dién
ctia mot sb loai carotenoid & cac dong vi khuan

4

Bacillus spp. phan 1ap dugc. Dich trich carotenoid
cua cac dong khac nhau c6 budc song cuc dai khac
nhau la do chtra cac loai carotenoid khac nhau, moi
loai carotenoid khac nhau s& hap cuc dai khac nhau
& mdi budc song khac nhau. Theo Briton va cong
tdc vién (2004), 3’4’ - Didehydro-p-¥-Carotene
c6 d6 hap thu cuc dai ¢ cac bude song 467, 501 va
537 nm trong dung madi Chlororoform. Két qua nay
ciing twong tu véi két qua nghién ciru ciia Khaneja
va cong tac vién (2010), trong d6 sic tb vang, cam va
héng c6do hép thu cuc dai 1an luot & bude song 455,
467 va 492 nm.

3.3. Pinh danh céc dong Bacillus spp. c6 kha niang
sinh carotenoid cao bé‘lng phuong phap sinh hgc
phan tir

Ba dong SK8-1 (mau hong), SS6-3 (mau vang
dam) va TS6-3 (mau hong) 1a 3 dong vi khuan
Bacillus spp. c6 kha ning sinh carotenoid cao nhét
va dai dién cho 3 xa Son Kién, Séc Son va Tho Son
dugc chon dé dinh danh. Két qua dinh danh bang
giai trinh ty doan gen 16S rRNA va so sanh véi
cac trinh ty gen trong ngan hang gen trén NCBI
cho thiy dong SS6-3 c6 do tudng dong 100% véi
Bacillus marisflavi THBB 9971, dong SK8-1 va
TS6-3 c6 do twong dong 100% vai Bacillus infantis
BAB-2130. Két hop cac dic diém hinh thai va sinh
hoa & trén voi két qua cua trinh tu gen 16S rRNA cua
cac dong SS6-3, SK8-1 va TS6-3, co thé két luan rang
SS6-3 la Bacillus marisflavi, SK8-1 va TS6-3 la
Bacillus infantis. B&i vi, két qua nay tuong tu voi két
qua md ta vé Bacillus marisflavi ciia Yoon va cong
tac vién (2003) va Bacillus infantis cia Ko va cong
tac vién (2006). Ngoai ra, qua trinh sinh tong hop
sdc t6 vang dd duoc tim thay ¢ Bacillus marisflavi
bdi Bui Minh Giao Long va cong tac vién (2010) va
Bacillus infantis san xuat sic t6 hong ciing duoc xac
dinh boi Vi Thanh Thao va cdng tac vién (2011) va
Lé Minh Tri va cong tac vién (2011).

IV.KET LUAN VADE NGHI

4.1. Két luan

Tur 24 mau dat va nuée min thu & 3 x3 Soc Son,
Son Kién va Thé Son thudc ving duyén hai huyén
Hon Pat, tinh Kién Giang di phan lap duoc 54
dong vi khuan Bacillus spp. c6 kha ning tong hop
carotenoid trén mdi truong SMA.

Két qua khao sat kha nang sinh carotenoid cho
thay 54 dong Bacillus spp. dd phan lap duoc déu
c6 kha nang sinh carotenoid. Trong do, ba dong
SK8- 1(mau hdng), SS6-3 (Mmau vang dam) vaTS6 3
(mau hong) c6 ham luong carotenoid téng sb sinh
ra cao nht.
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Dong SS6-3 ¢o do tuong dong 100% véi Bacillus
marisflavi IHBB 9971, dong TS6-3 va dong SK8-1 ¢c6
d6 twong dong 100% véi Bacillus infantis BAB-2130
dua trén phan tich trinh tu 16S rRNA.

4.2 . Pé nghi

Khéo sat kha ning khang oxy hoa va mot sd
hoat tinh sinh hoc khac cua dich trich carptenoid
tir cac dong Bacillus spp. ¢6 kha nang sinh tong hop
carotenoid cao nhu SK8-1, SS6-3 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, SS6-3, and TS6-3 strains had the highest ability of carotenoids-biosynthesis. Bacterial identification by
sequencing the 16S 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 SK8-1 showed 100% similarity with
Bacillus infantis BAB-2130.
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