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PHANLAPVATUYEN CHQN CAC DONG VI KHUAN
CO KHA NANG SINH TONG HQP CAROTENOID
O NUI CAM, HUYEN TINH BIEN, TINH AN GIANG

Bing Hong Lam?, Vin Vién Luong!

TOM TAT

Nghién ciru da phéan 1ap va nhan dién duge 55 dong vi khuan qua cic dic diém hinh thai va sinh héa tir
20 mau dt thu & NGi CAm, huyén Tinh Bién, tinh An Giang. Két hop k¥ thuat ly trich véi hé dung moi methanol:
chloroform (1 : 2 v/v) va quang ph hép thu & budc song 400 - 600 nm da phat hién tit cac dong vi khudn phan
1ap duoc déu c6 kha ning sinh carotenoid. Qua phan tich quang phd hip thu cho thiy c6 10 dong vi khudn c6 kha
nang sinh carotenoid cao nhit trong cac dong vi khuén da phan 1ap 1a NC1-6 (2,79 pg/mL), NC3-3 (3,10 pg/mL),
NC4-3 (2,41 pg/mL), NC7-4 (3,40 pg/mL), NC8-3 (2,50 pg/mL), NC10-2 (2,69 pg/mL), NC12-2 (2,58 pg/mL),
NC13-2 (2,90 ug/mL), NC15-7 (2,75 pg/mL) va NC20-6 (3,17 pg/mL). Két qua giai trinh ty 16S rRNA cta 10 dong
nay cho thiy dong NC1-6, NC3-3, NC4-3, NC7-4, NC8-3, NC10-2, NC12-2, NC13-2, NC15-7, NC20-6 ¢6 mirc do
tuong dong 100% lan luot véi cac dong Corynebacterium xerosis FDAARGOS-674, Exiguobacterium aurantiacum
var.Colo. Road, Geobacillus stearothermophilus AHBR12, Serratiamarcescens XPn-6, Stenotrophomonas maltophilia
XS 8-4, Burkholderia cenocepacia FDAARGOS-720, Bacillus infantis NRRL B-14911, Chryseobacterium shandongense

H5143, Kocuria rhizophila TB19, Brevundimonas vesicularis Os-Ep-VSA-58.
Tir khéa: Cac dong vi khuan, phén 1ap, tuyén chon, nai CiAm, huyén Tinh Bién, tinh An Giang

I. PAT VANDE

Carotenoid 14 mdt nhém céc sic to tu nhién cod
mau sic da dang tir mau do dén mau vang, dugc tim
thdy rong rdi trong tu nhién va duoc téng hop boi
cac thuc vat va vi sinh vat dé dap ting véi cac didu
kién moi truong khac nhau, trong khi con nguoi hay
cac dong vat khac can phai hap thu chung tir thuc
pham (Kirti et al., 2014). Carotenoid tir cic ngudn
vi khuén 12 mot lya chon ddy hira hen c6 thé thay
thé cho cac chat phu gia mau khac duogc chiét xuat
tur thuc vat boi vi chiing dugc coi nhu la chit mau
tu nhién c6 hoat tinh sinh hoc ¢6 loi cho strc khoe
con ngudi, khong bi anh hudng boi van dé san xuét
theo muia va cho ning suat cao (Indra Arulselvi
et al., 2014). Vi viy, vi khudn 14 mot ngudn tuyét
voi ¢6 thé st dung dé san xuét carotenoid. Mot sb
nghién ctru cho thay rang cac vi khuan nhu Serratia
marcescens, Pseudomonas sp., Pseudoalteromonas sp.,
Alteromonas denitrificans, Hahell sp., Vibrio sp.,
Micrococcus roseus, Brevibacterium linens,
Bradyrhizobium sp., Xanthomonas campestrispv,...
c6 kha niang san xuét carotenoid (Venil et al., 2014).
Bacillus marisflavi va Bacillus infantis dugc phan
lap & Hon Pat, Kién Giang c6 kha ning sinh tong
hop carotenoid (Bang Hong Lam va ctv., 2020). Véi
mong mudn tim dugc da dang ngudn vi khuin ban
dia c6 kha sinh téng hop carotenoid cao tir ving nui
cia An Giang nham dap Gng nhu cdu san xuat va
tiéu thu carotenoid ngay cang cao nhu hi¢n nay la
van dé can thiét. Chinh vi vay, nghién ctru “Phén lap

va tuyén chon vi khuan sinh carotenoid c6 kha ning
chong oxy héa ¢ NUi Cam, huyén Tinh Bién, tinh An
Giang” duogc thuc hién.

I1. VATLIEU VAPHUONG PHAPNGHIEN CUU
2.1. Vatli¢u nghién ctru
2.1.1. Mdu vit

Téng cong 1a 20 mau dat dugc thu tai NGi Cam,
huyén Tinh Bién, tinh An Giang v&i d0 sdu tur
2 - 5 ¢m so v&i mat dat, mdi mau thu khoang 500 g
cho vao tdi nilon vo tring va chuyén dén phong thi
nghiém dé phan lap.
2.1.2. Hoa chit

- C4c hoa chat pha mdi trudong phan 1ap va nudi
cdy Vi khuan: moi truong Nutrient Agar (NA) va moi
truong Luria Bertani (LB) cua Himedia (An D9).

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

2.2. Phwong phap nghién ctru

2.2.1. Phén ldp va nhin dién mét sé dong vi khudn
c6 khd néng sinh tong hopcarotenoid

Thi nghiém dugc thuc hién dua trén phuong
phap cta Indra Arulselvi va cong tac vién (2014) cé
hiéu chinh cho pht hgp. Can 10 g d4t hoa tan véi 90
mL nudc mudi sinh 1y 0,9% da khir tring. Hon hop
méu nay duoc pha lodng dén nong do 10, 106, 107
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Hat 0,1 mL dung dich miu ¢ mdi ndng d6 pha
lodng cdy trai trén dia moi truong NA va G & nhiét
d6 phong trong 72 gio. Chon cac khuan lac ¢ mau
vang, cam, hong va do dé tach rong dén khi dugc
dong thuan. Cac dong vi khuan thuan dugc mé ta
cac ddc diém vé hinh thai va sinh héa dé nhan dién
theo hé thong phan loai cua Bergey’s Mannual of
Systermatic Bacteriology (Krieg et al., 2005). Céac
dong vi khudn sau khi dugc dugce phan lap va tach
rong duge dat tén theo quy ude 1a NC cho dia diém
thu mau 1a NUi Cam; s6 1,2.3,... ké bén chit NC la s6
thtr ty ciia mau thu duoc va sé 1, 2, 3,... sau dau gach
ndi 1a sb tha tu cac dong vi khuén phan Iap dugc cua
mau d6 (vi du: NC1-1 ¢6 nghia 1a NGi cAm - mau thir
1 - dong thtr 1).

2.2.2. Khdo sdt khd ning sinh tong hop carotenoid
tir cac dong Vi khudn phan lgp dwgc

Thi nghiém dugc thuc hién dua trén phuong
phap cua Indra Arulselvi va cong tac vién (2014) cé
hiéu chinh cho phl hop. Cac dong vi khuan phan
lap dugc nudi trong 100 mL moi truong LB long véi
ty 1¢ gidng 1a 2% (v/v), lic ¢ tbe d6 200 rpm ¢ 37°C
trong 48 gid. Sinh khéi t& bao vi khuan dugc thu
bang cach ly tim & tdc d6 5000 rpm trong 30 phut
(lay phan cin). Can 0,2 g sinh khéi vi khudn, thém
vao 6 mL dung moi methanol: chloroform véi ty 1€
1: 2 vlv, vortex manh dé hoa tan déu sinh khdi va
ly trich sic t& mau. Thém 6 ml nudc cit v trung,
vortex manh. Phan sic té mau tan trong dung moi
duoc ly tdm 12000 rpm trong 15 phit dé thu dich
trich carotenoid (phan sic t6 mau trong dung moi
chloroform). Theo do, 2 ml dichtrich carotenoid cua
mdi dong vi khuan dugc do d6 hip thu cuc dai bang
phuong phap quét buée séng (Scanning absorption)
trong khoang budc séng tir 400 - 600 nm bang may
Thermo UV1 spectrophotometer.

Ham luong carotenoid tong sd dwoc xac dinh
theo mé ta cua Liaaen-Jensen va Jensen (1971) dua
trén budc song hap thu cuc dai cia mau dich trich.

¢ = D.v.f.10/2.500

Trong dé: ¢ la ham luwong carotenoid t6ng (mg);
D lagia tri OD tai bude song hap thu cuec dai; V1a tong
thé tich (mL); f1a dg pha loang; 2.500 | 4é s6 hdp thu
riéng cuia carotenoid; 10 14 4é sé qui doi ramg.

2.2.3. Pinh danh dong vi khuin cé kha néing sinh
carotenoid cao thong qua gidi trinh tw gen 16S
rRNA

Céac dong vi khuan c6 kha ning sinh carotenoid
cao duoc dinh danh bang phuong phép giai trinh ty

doan gen 16S rRNA (Phr:in giai trinh tu dugc thuc
hién bdi Nam Khoa Biotek). Két qua giai trinh tu
duogc so sanh voi dir li€u trén ngan hang gen cua
NCBI thong qua céng cu BLAST dé xéac dinh tén
cac dong vi khuan dugc tuyén chon (Ramesh et al.,
2017).

2.2.4. Phwong phdp thong ké

Dit liéu thu dugc xtr Iy bang phan mém Excel va
xtr ly thdng ké bang phan mém SPSS. S6 liéu duoc
trinh bay 1 gia tri trung binh cac lan lap lai. Cac gia
tri trung binh dugc kiém dinh bang phép thtr Ducan
dé kiém tra sy khac biét.
2.3. Thoi gian va dia diém nghién ciru

Nghién ctru duoc thue hién tir thang 2/2019 dén
thang 5/2020 tai Khu thi nghiém trung tdm, Truong
Pai hoc An Giang - Pai hoc Qudc gia Thanh phd Ho
Chi Minh.

I11.KET QUA VATHAO LUAN

3.1. Phén lap va nhin dién mot sé dong vi khuin
¢6 kha niing sinh tong hopcarotenoid
3.1.1. Phén Igp vi khuén

Niam muoi lam (55) dong vi khuan di dugc phan
lap trén moi truong NA tir 20 mau dat thu duoc tai
NUi Cam, huyén Tinh Bién, tinh An Giang. Piéu nay
cho thiy cac dong vi khuan phan b rong rai trong
méi truong dat.

3.1.2. Nhdn di¢n cac dong vi khudn da phan lgp dwoc

Vé hinh thai khuan lac: Khuén lac cta 55 dong
vi khuan phan 1ap sau 72 gid nudi ciy trén dia moi
trrong NA ¢6 mau vang nhat, vang, vang cam, vang
nau, cam, cam dam, héng va dé tim. Hinh dang
khuén lac tron hodc khong tron, bé mat 15i hodc
phing, bia nguyén hodc ring cua. Pudng kinh
khuan lac dao dong tir 1,5 - 6,5 mm (Hinh 1).

Vé hinh dang - kich thu6c t& bao: Té bao cua cac
dong vi khuan c¢6 dang hinh cau véi kich thude dao
dong (0,5-1 x(0,5 - 1) pm va dang hinh que vai kich
thude dao dong (1 - 5) x (0,5 - 1) um (Hinh 2).

V& céc dic diém sinh hoa: Trong 55 dong vi khuan
phan 1ap duge c6 39 dong vi khuan gram duong va
16 dong vi khuan gram am; 53 dong c6 kha ning di
dong va 2 dong khong c6 kha nang di dong; 8 dong
sinh ndi bao tir va 47 dong khong sinh ndi bao ti;
55 dong nay déu cho phan tng catalase duong tinh
(Hinh 3).
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Hinh 1. Hinh thai khuén lac cua cac dong vi khuan da phan lap
Ghi chu: (A): mau vang nhqt (B): mau vang, (C): mau vang cam, (D): mau vang nau, (E): mau cam, (F): mau cam

ddm, (G): mau hong va (H): mau dotim.
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Hinh 2. Hinh dang - kich thudc té bao cta cac dong vi khudn da phan lap
Ghi chii: (A): Té bao hinh cau- kich thuée (1 x1) um; (B) & (C): Té bao hinh que - kich thude (1,5 x1) pm.

1

(A) (B) (©)

(D) (E) (F)

Hinh 3. Bic diém sinh hoa cta cac dong vi khuan da phan lap
Ghi cha: (A): Gram duong, (B): Gramam, (C): Di dong, (D): Khong di ddng, (E): Sinh ngi bao nrva (F): Catalase

duong tinh.

Sau khi 55 dong vi khuén da phan 1ap dugc khao
sat hinh thai khuan lac, hinh thai t& bao va mot sb
dic diém sinh héa dé nhan dién vi khuan cho thiy
tat ca cac dong nay déu co dic diém twong tu nhu
cac dic diém vi khudn da dugc mo ta bai Krieg va
cong tac vién (2005).

3.2. Kha ning sinh tong hop carotenoid tir cac
dong Bacillus spp. phan lap dwoc

Tat ca 55 dong vi khuan da phan lap & NGi Cam,
huyén Tinh Bién, tinh An Giang dugc khao sat kha
nang sinh carotenoid déu cho két qua l1a c6 kha
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nang sinh carotenoid. Vi dich trich carotenoid cta
55 dong vi khuan nay déu c6 dinh hip thu quang phd
trong vung budc song 400 - 600 nm la vung bude
song ¢6 su hién di€n ctia nhom carotenoid theo Vil
Thanh Thao va cong tac vién (2011) (Bang 1).

Tir két qua & bang 1 cho thidy ham lugng
carotenoid tong s cua dich trich carotenoid dong
NC7-4 (mau d6 tim) cao nhét 1a 3,40 pg/mL & bude
song hép thu cuc dai 1a 539 nm va khac biét co y
nghia thdng ké & muc 5% so voi tat ca cac dong
con lai.
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Bang 1. Ham lugng carotenoid tong s ctia dich trich
carotenoid tir mot so dong vi khuan da phan lap

Ham lwong Bugc song
STT Téndong cargtenoid tong hap thu cuc
s0 (ug/mL) dai (nm)
1 NC7-4 3,40°+ 0,01 539
2 NC20-6 3,17°+ 0,01 478
3 NC3-3 3,10°+ 0,01 475
4 NC13-2 2,907+ 0,01 455
5 NC1-6 2,79°+ 0,01 450
6 NC15-7 2,757+ 0,01 449
7 NC10-2 2,699+ 0,01 448
8 NC12-2 2,58"+ 0,01 500
9 NC8-3 2,50'+ 0,01 446
10 NC4-3 2,411+ 0,02 460

Ghi chii: S6 liéu vé ham lwong carotenoid tong so
(Mg/mL) & gi& tri trung binh ciia 3 lan ldp lai. Céc gia tri
trong clng mot cét, néu c6 chir Cai theo sau giong nhau thi
khac biét khong co Y nghia thong ké ¢ mire 5% qua phép
thir Ducan + dg léch chudn(SD).

Ham lugng carotenoid tong sd cua dich trich
carotenoid dong NC20-6 (mau cam dam) cao thi 2
la 3,17 pg/mL & budc song h?ip thu cuc dai la
478 nm vakhéc biét co y nghia thong ké & mirc 5% so
véi dong NC3-3 (mau cam) cao thir 3 1a 3,10 pg/mL
& budc s6ng hap thu cuc dai 12 475 nm va tit ca cac
dong con lai.

Ham lugng carotenoid tong sd cua dich trich
carotenoid dong NC13-2 (mau vang cam) cao thir 4
142,90 pg/mL & budce song hap thu cuc dai 1a 455 nm
va khac biét ¢ y nghia thong ké & mic 5% so véi tat
ca cac dong conlai.

Ham lugng carotenoid tong sd cua dich trich
carotenoid dong NC1-6 (mau vang) cao thu 5 la
2,79 pg/mL & budc s6ng hap thu cuc dai 12 450 nm
va khac biét c6 y nghia théng ké & mirc 5% so véi
dong NC15-7 (mau vang) cao thir61a 2,75 pg/mL &
budce s6ng hap thu cuc dai 1a 449 nm, dong NC10-2
(mauvang) cao thir 7 12 2,69 pg/mL & bude séng hip
thu cuc dai 1a 448 nm, NC8-3 (mau vang) cao thir 9
142,50 ug/mL & bude séng hap thu cuc dai la 446 nm
va tit ca cac dong con lai.

Ham lugng carotenoid tong sd cua dich trich
carotenoid dong NC12-2 (mau hong) cao thu 8 1a
2,58 ug/mL & budce séng hip thu cuc dai 14 500 nm
va khac biét ¢ ¥ nghia thong ké & mirc 5% so véi tat
ca cac dong conlai.

Ham luong carotenoid tdng sb cua dich trich
carotenoid dong NC4-3 (mau vang nau) cao thir 10
142,41 pg/mL & bude séng hap thu cuc dai la460 nm

va khac biét cd y nghia thong ké & mirc 5% S0 voi tat
ca cac dong conlai.

Theo két qua phan tich trén cho thay 55 dong
vi khuan da duoc phan 1ap & NGi Cam, huyén Tinh
Bién, tinh An Giang déu cd kha nang sinh carotenoid
vi dich trich carotenoid ctia cac dong vi khuan nay
déu c6 dinh hip thu quang phd trong ving budc
s6ng 400 - 600 nm, day la vung budc séng co su hién
di¢én ctia nhom carotenoid (Vii Thanh Thao va ctv.,
2011). Dich trich carotenoid cua c4c dong vi khuan
khac nhau c6 budc song cuc dai khac nhau co thé
1a do chura cac loai carotenoid khac nhau, mdi loai
carotenoid khac nhau s& c6 dinh hép thu cuc dai
khéac nhau & mdi bude song khac nhau. Theo Britton
va cOng tac vién (2004), B-¥-Carotene c6 do hap thu
cuc dai ¢ cac budc song 446, 475 va 509 nm trong
dung méi Chlororoform va 3’4’- Didehydro-p-P-
Carotene c6 d6 hap thu cuc dai & cac budc song 467,
501 va 537 nm trong dung mdi Chlororoform. Két
qua nay ciing twong tu v6i két qua nghién ctru cua
Khaneja va cong tac vién (2010), trong d6 sic td
vang, cam va hong c6 d6 hap thu cuc dai lan luot &
budc séng 455, 467 va 492 nm. Bang Hong Lam va
cong tac vién (2020) di phan lap va tuyén duge mot
s6 dong Bacillus spp. & Hon Pat, Kién Giang c6 kha
ning sinh cac sic to mau vang, cam va hong véi do
hép thu cuc dai 1an luot 1a 458, 470 va 500 nm.

3.3. Pinh danh c4c dong vi khuan c6 kha ning sinh
carotenoid cao bing phwong phéap sinh hoc phan tir

Két qua dinh danh bang phuong phép giai trinh
tu doan gen 16S rRNA va so sanh véi céc trinh tu
gen trong ngan hang gen trén NCBI cua 10 dong vi
khuan duoc chon dinh danh dugc thé hién & Bang 2.

Két hop cac dic diém hinh thai va sinh hoa
da trinh bay & bang 6, 7, 8 v4i két qua giai trinh
tu gen 16S rRNA c6 thé két luan rang dong NCI-
6 la Corynebacterium xerosis, NC3-3 la
Exiguobacterium aurantiacum, NC4-3 Ia Geobacillus
stearothermophilus, NC7-4 la Serratia marcescens,
NC8-3 la Stenotrophomonas maltophilia, NC10-2
Ia Burkholderia cenocepacia, NC12-2 la Bacillus
infantis, NC13-2 la Chryseobacterium shandongense,
NC15-7 la Kocuria rhizophila va NC20-6 la
Brevundimonas vesicularis. Két qua nay ciing tuong
tu voi nghién ctru cua Venil va cong tac vién (2014)
la Chryseobacterium dé san xuat Flexirubin (vang
cam) va Serratia marcescens dé san xuat Prodigiosin
(d0). Bacillus infantis san xuat sic t6 hong ciing duoc
xac dinh boi Vi Thanh Thao va cong tac vién (2011)
va L& Minh Tri va cong tac vién (2011). Bacillus
marisflavi va Bacillus infantis co kha ning sinh tong
hop carotenoid dugc phan lap va tuyén chon boi
Béng Hong Lam va cong tac vién (2020).
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Bang 2. Két qua phén loai
dén loai cac chung vi khuan phan lap
s Két qua dinh danh
STT  Téndong (mirc dd twong dong 100%6)
1 NC1-6 | Corynebacterium xerosis
FDAARGOS-674
2 NC3-3 | Exiguobacterium aurantiacum
var. Colo. Road
3 NC4-3  Geobacillus stearothermophilus
AHBR12
NC7-4  Serratia marcescens XPn-6
5 NC8-3 | Stenotrophomonas maltophilia
XS 8-4
6 NC10-2 | Burkholderia cenocepacia
FDAARGOS-720
NC12-2 | Bacillus infantis NRRL B-14911
NC13-2 | Chryseobacterium shandongense
H5143
9 NC15-7  Kocuria rhizophila TB19
10 NC20-6  Brevundimonas vesicularis
Os-Ep-VSA-58

IV. KETLUAN

Tur 20 mau dat thu & NGi CAm, huyén Tinh Bién,
tinh An Giang phan 1ap duoc 55 dong vi khuén c6
kha ning sinh tong hop carotenoid trén méi trudng
NA. Trong do, tuyén chon duoc 10 dong vi khuan
c6 kha niang san xuat carotenoid cao 1a NC1-6
(2,79 ug/mL), NC3-3 (3,10 ug/mL), NC4-3 (2,41 pg/mL),
NC7-4(3,40 pg/mL), NC8-3(2,50 pug/mL), NC10-2
(2,69 pg/mL), NC12-2 (2,58 pg/mL), NC13-2
(2,90 pg/mL), NC15-7 (2,75 pg/mL)va NC20-6
(3,17 pg/mL).

Dong NC1-6 twong dong 100%  voi
Corynebacterium xerosis FDAARGOS-674, dong
NC3-3 twong dong 100% véi Exiguobacterium
aurantiacum var. Colo. Road, dong NC4-3 tuong
dong 100% véi Geobacillus  stearothermophilus
AHBR12, dong NC7-4 tuong dong 100% véi Serratia
marcescens XPn-6, dong NC8-3 twong dong 100% voi
Stenotrophomonas maltophilia XS 8-4, dong NC10-2
twong dong 100% voi Burkholderia cenocepacia
strain FDAARGOS-720, dong NC12-2 twong dong
100% vai Bacillus infantis NRRL B-14911, dong
NC13-2 twong dong 100% voi Chryseobacterium
shandongense strain H5143, dong NC15-7 twong
dong 100% véi Kocuria rhizophila strain TB19,
dong NC20-6 twong ddng 100% vai Brevundimonas
vesicularis strain Os-Ep-VSA-58 dua trén két qua
phén tich trinh tu 16S rRNA.
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Isolation and selection of carotenoid-biosynthesis bacteria strains
from Cam mountain, Tinh Bien district, An Giang province
Bang Hong Lam, Van Vien Luong

Abstract

Fifty-five bacteria strains were isolated and identified by the morphology and biochemistry characteristics from
20 soil samples collected in Cam mountain, Tinh Bien district, An Giang province. 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, there were 10 strains with the highest ability of
carotenoids-biosynthesissuchasNC1-6(2,79ug/mL),NC3-3(3,10pug/mL),NC4-3(2,41pug/mL),NC7-4(3,40ug/mL),
NC8-3 (2,50 pg/mL), NC10-2 (2,69 pg/mL), NC12-2 (2,58 pg/mL), NC13-2 (2,90 pg/mL), NC15-7 (2,75 pg/mL)
va NC20-6 (3,17 ug/mL). Bacterial identification by sequencing the 16S rRNA gene displayed that NC1-6, NC3-3,
NC4-3,NC7-4,NC8-3, NC10-2, NC12-2, NC13-2, NC15-7, NC20-6 showed 100% similarity with Corynebacterium
xerosis FDAARGOS-674, Exiguobacterium aurantiacum var. Colo. Road, Geobacillus stearothermophilus AHBR12,
Serratia marcescens XPn-6, Stenotrophomonas maltophilia XS 8-4, Burkholderia cenocepacia FDAARGOS-720,
BacillusinfantisNRRL B-14911, Chryseobacterium shandongense H5143, KocuriarhizophilaTB19, Brevundimonas
vesicularis Os-Ep-VSA-58, respectively.
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