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NGHIEN CUU DAC TINH SINH LY VA PINH TEN
CHUN G VI KHUAN UA MAN
SINH TONG HOP CANTHAXANTHIN CAO

D6 Thi Thiiy Lé', Nguyén Manh Pat', Biti Thi Hong Phuong!,
Do Thi Thanh Huyén?, Nguyén Thi Hong Linh?

Canthaxanthin (B,B-Carotene-4,4'-dione) la carotenoid mau dé cam thuoc nhém xantho-
phyll. Canthaxanthin c6 kha ning ting cudng mau sic cho ca hoi, chdng oxy hoa, chéng
viém, chéng ung thu, c¢6 lgi cho strc khoe con nguoi. Vi khuan va man 1a nhom vi sinh vat véi
s6 lugng chung 16n nhat c6 kha ning sinh tong hop canthaxanthin. Bo suu tap giéng - Vién
Cong nghiép thuc pham rat phong phu va da dang, bao gém cac chung vi khuan wa man dugc
phan 1ap tir chuop ca, dit ciia canh dong mudi. Ching VTP20181 1a ching vi khuan wa min
c6 kha nang sinh tong hop canthaxanthin, di dugc so tuyén tir Bo suu tap gidng - Vién Cong
nghiép thuc phém. Chung t6i da xac dinh dac tinh sinh 1y, dinh dugc tén chung la Paracoccus
carotinificiens VTP20181, ham luong canthaxanthin trong sinh khdi kho dat 530,01 pg/g.
Day 1a ching c6 tiém nang, c6 thé ap dung san xuit canthaxanthin quy mé cong nghiép, tng

dung 1am thirc an cho c4 hoi.

Twr khoa: Vi khuan wa man, Paracoccus carotinificiens, canthaxanthin.

I. PAT VAN PE

Canthaxanthin duoc tim thiy trong
tw nhién & mot s6 loai thuc vat, vi
sinh vat, tao, giap xac... Ca khong co
kha ning tu sinh tong hop carotenoid
nhung cé kha ning tich liiy cac chét
nay trong ca khi chiing an céc loai trén.
D6 1a do ca co kha ning van chuyén
va giit chdt mau nay o cac vi tri dic
hiéu trong thit ca, gibng nhu phan tu
canthaxanthin tich lliy ty nhién. Can-
thaxanthin tir thirc an di vao ca dem lai
chét lwong cho ca thyc pham nhd chirc
ning chong oxy héa nhu chéng oxy
héa, chéng viém, chéng ung thu, rat
c6 lgi cho strc khde con nguoi (Baker,
2001).

Vi khuin wa min thuong dugc phéan
lap tir dat cta nhitng canh déng mudbi.
Asker va Ohta (Asker va Ohta, 1999)
da phan 1ap 31 chung vi khuan rat wa
min Halobacterium tir canh d6ng mudi
ving Alexandria, Ai Cap. Trong s6 cac
ching wra man nay, c6 chung dugc phat
hién c6 kha ning sinh tong hop carot-
enoid cao dat 2,06 mg/g sinh khéi kho
(bao gdbm 0,06 mg/g B-caroten & 0,70
mg canthaxanthin/g sinh khéi kho). Tir
d6, cac chung vi khuan wa min ngay
cang dugc chu y va tap trung ngh1en
ctru nhu mot dbi tuong san xuit can-
thaxanthin hiéu qua. Nhiéu chung vi
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khuin va man d3 duoc ghi nhén co
kha ning sinh tong hop canthaxanthin
nhu: Micrococcus roseus (Cooney va
cs, 1966), Bradyrhizobium (Hannibal
va cs, 2000), Dietzia natronolimnaea
(Khodaiyan va cs, 2007), Rhodobacter
sphaeroides (Chen va cs, 2006), Ma-
rinococcus, Planococcus, Paracoccus
schoinia NBRC 100637, Paracoccus
sp NBRC 101723 (Takaichi va cs,
2006). Rat nhiéu patent da cong bd vé
khai thac vi khuan wa man thudc chi
Paracoccus cho san xuét canthaxanthin
(Tanaka va cs, 2013).

II. POI TUQONG VA PHUONG
PHAP NGHIEN CUU

2.1. Chiing giéng va méi trudng

- Ching VTP20181 phan lap tir dat
ruong mudi ving Diém Dién, Thai
Binh thudc bo suu tap giéng ciia Bo
moén Cong nghé Enzyme & Protein,
Vién Cong nghiép thuc pham. Chiing
da duoc danh gia so b kha nang sinh
tong hop canthaxanthin bang phuong
phép TLC.

- Moéi truong thach LB cho chung vi
khuan wa min: Tryptone 10 g/, yeast
extract 5 g/l, NaCl 17 g/, agar 15 g/I.

2.2. Phwong phap

2.2.1 Phwong phap quan sat hinh
thai vi khuén b?lng phwong phap
nhudém Gram [Nguyén Lan Diing va
cong su, 1979]

Lay 1 vong que cdy sinh khdi ching
VTP20181 bod sung vao ong nghiém
chtra 5ml moéi truong LB 1éng cho vi
khuan ua min, nudi & nhiét d6 30°C
sau 24 gid, lay dich soi hinh théi té bao
va nhu¢m gram.

2.2.2. Phuwong phap phén tich can-
thaxanthin bang HPLC [Vo Xuan
Hoai va cs, 2014]

Sinh khéi vi khuan dwoc chiét tich
bang phuong phap tan siéu am dau do
dé pha vo mang té bao voi hé dung
mdi thich hop 1a chloroform-methanol
(2:1, tt/tt), hiéu sudt chiét dat khoang
95%. Canthaxanthin dugc dinh lugng
bang phuong phap HPLC sir dung cot
pha ddo C18 v&i hé dung moi phan tich
la acetonitril- methanoldichlorometh-
an (70:20:10, tt/tt/tt) bd sung amonium
acetat 10 mM vdi thoi gian phén tich
la 4,58 phut.

2.2.3. Phan tich trinh tu va xay dung
cay phat sinh chung loai

Trinh ty cia ADNr 16S dugc phan
tich sir dung phan mém CLUSTAL
W ver 1.83 cua Thompson va cong su
[Thompson va cs, 1997]. Cac trinh tu
tham khdo dung trong nghién ctu cdy
phat sinh ching loai dugc lay tir dir
li¢u cia DDBJ, EMBL, GenBank. Cay
phat sinh dugc xay dung theo Kimu-
ra [Kimura, 1980], st dung phuong
phép cuia Saitou va Nei [Saitou va Neli,
1987].

III. KET QUA VA BAN LUAN
3.1. Quan sat hinh thai khuan lac va
té bao, nhuém gram chiing VTP20181

Dich sau hoat héa mo6 ta & muc 2.2.1
ding dé quan sat hinh thai té bao, té bao
nhuom gram. Dich hoat héa dugc pha
loang va ria trén dia thach LB cho vi
khuén wa min, nudi & nhiét do 30°C, sau
3-5 ngay theo ddi hinh thai khuan lac.

Quan sat dic diém hinh thai té bao va
té bao nhuém gram ching VTP20181
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trén kinh hién vi c6 d6 phong dai 100 lan tim duge: Té bao hinh que, kich thudcl+1.5
um, 13 vi khuan Gram (-). Hinh thai khuan lac tron, bong, mép nhan, mau hong nhat.

Hinh 1: Hinh thdi khudn lac, té bao, té bao nhuém gram chiing VTP20181

3.2. Danh gia kha nang chiu man cua chung VTP20181
Tién hanh 1én men ching VTP20181 trén méi trudng LB 10ng ¢ bd sung NaCl véi nong
do khac nhau: 1,7%, 2%, 5%, 10%. Danh gia kha nang phat trién sau 3 ngay nudi cay.

Bdng 1. Danh gia kha nang wa man cua chung VTP20181

Néng d6 NaCl (%) 1,7 2 5 7
Kha nang phat trién + + + -

(Ghi chii: - khong phdt trién, + phat trién yéu, + phdt trién. Té bao chét dwoc xdc dinh bang
nhuom xanh methylen, dem té bao chét bang buong dem hong cau)

Chung VTP 20181 phét trién ¢ ndng do khuan wa min dé xac dinh mot sb dic tinh

mudi thap 1,7%, khi ting ndng do mudi
1én 5% phat trién rat yéu va khong phat
trién duoc khi ndng d6 mudi 7%. Chung
VTP20181 1a chung va man nhe.

3.3. Nghién ciru xac dinh mot sé dic
tinh sinh ly cua chung VTP 20181

St dung moi truong LB léng cho vi

sinh ly cuia chung VTP 20181 nhu sau:

- Kha ning phat trién trén dai nhiét do tir
20 -45°C

- Kha nang phat trién trén dai pH=4,5 - 9
- Kha ning 1én men trén mot sé loai
duong: glucose, maltose,...

Két qua thu duoc & bang 2.

Bing 2. Mt s6 diic tinh sinh Iy ciia chiing VTP20181

Nhiét do 7 20°C 25°C 30°C 35°C 45°C

Kha nang phat trién  + + T -

pH 4,5 5,0 6,5 7,0 48,0 9,0
Kha ning phét triéen =+ T + + +
Puong Lactose Glucose Mannose Galactose Maltose Fructose
Kha nang phat trién ~ + + + + -

(Ghi chii: + phdt trién tot, + phat trién yéu, - khong phdt trién. Té bao chét dwoc xdc dinh bang
nhuom xanh methylen, dem té bao chét bang buong dem hong cau)
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Qua két qua ¢ bang 2 cho thiy:
Chung VTP20181 phat trién yéu ¢
nhiét do 20°C, nhung van phéttﬂén
binh thuong ¢ nhiét d§ trong khoang
25-35°C, tuy nhién khi nhiét do ting
1én 45°C thi khong phat trién. Ching
VTP20181 phat trién t6t trén moi
truong mudi kiém va c6 kha ning 1én
men hau hét cac loai duong da sur sung
trong nghién cuu, ngoai trr duodong
fructose.

3.4. Nghién ctru xac dinh kha ning
yém khi hay hiéu khi ciia chiing VTP
20181

Dé xac dinh kha ning hiéu khi hay ky
khi ctia chung vi khuan, tién hanh nudi
cdy chung VTP20181 trong 48 gio,
két thac 1én men, ly tdm thu sinh khéi.
Sinh khéi dwoc dat trén lam kinh va
nhé H202 3%. Quan sat hién tugng sui
bot trong thi nghiém catalase cho thay
duong tinh va c6 hién tugng sui bot,
diéu nay ching t6 ching VTP20181
hiéu khi.

3.5. Két qua giai trinh tw gen chiing
VTP 20181

»Trinh tu gen rARN 16S cua chung
VTP20181

TGGCTCAGAACGAACGCT-
GGCGGCAGGCTTAACACATG-
CAAGTCGAGCGAGACCTTCG-
GGTCTAGCGGCGGACGGGT-
GAGTAACGCGTGGGAACGT-
GCCCTTCTCTACGGAATAGC-
CCCGGGAAACTGGGAGTA-
ATACCGTATACGCCCTTTGGG-
GGAAAGATTTATCGGAGAAG-
GATCGGCCCGCGTTGGATT-
AGGTAGTTGGTGGGGTAATG-
GCCCACCAAGCCGACGATC-
CATAGCTGGTTTGAGAGGAT-

GATCAGCCACACTGGGACTGAG-
ACACGGCCCAGACTCCTACGG-
GAGGCAGCAGTGGGGAATCT-
TAGACAATGGGGGCAACCCT-
GATCTAGCCATGCCGCGT-
GAGTGATGAAGGCCTTAGG-
GTTGTAAAGCTCTTTCAGCT-
GGGAAGATAATGACGGTAC-
CAGCAGAAGAAGCCCCGGCTA-
ACTCCGTGCCAGCAGCCGCG-
GTAATACGGAGGGGGCTAGC-
GTTGTTCGGAATTACTGGGCG-
TAAAGCGCACGTAGGCGGACT-
GGAAAGTCAGAGGTGAAATC-
CCAGGGCTCAACCTTGGAACT-
GCCTTTGAAACTATCAGTCTG-
GAGTTCGAGAGAGGTGAGT-
GGAATTCCGAGTGTAGAGGT-
GAAATTCGTAGATATTCGGAG-
GAACACCAGTGGCGAAGGCG-
GCTCACTGGCTCGATACTGAC-
GCTGAGGTGCGAAAGCGTGG-
GGAGCAAACAGGATTAGATAC-
CCTGGTAGTCCACGCCGTA-
AACGATGAATGCCAGACGTC-
GGCAAGCATGCTTGTCGGTGT-
CACACCTAACGGATTAAGCAT-
TCCGCCTGGGGAGTACGGTC-
GCAAGATTAAAACTCAAAG-
GAATTGACGGGGGCCCGCA-
CAAGCGGTGGAGCATGTG-
GTTTAATTCGAAGCAACGCGCA-
GAACCTTACCAACCCTTGACAT-
GGCAGGACCGCTGGAGAGAT-
TCAGCTTTCTCGTAAGAGACCT-
GCACACAGGTGCTGCATG-
GCTGTCGTCAGCTCGTGTCGT-
GAGATGTTCGGTTAAGTCCGG-
CAACGAGCGCAACCCACGTC-
CCTAGTTGCCAGCATTCAGTTG-
GGCACTCTATGGAAACTGC-
CGATGATAAGTCGGAGGAAGGT-
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GTGGATGACGTCAAGTCCTCAT-
GGCCCTTACGGGTTGGGCTACA-
CACGTGCTACAATGGTGGTGA-
CAGTGGGTTAATCCCCAAAAGC-
CATCTCAGTTCGGATTGTCCTCT-
GCAACTCGAGGGCATGAAGTTG-
GAATCGCTAGTAATCGCGGAA-
CAGCATGCCGCGGTGAATAC-
GTTCCCGGGCCTTGTACA-
CACCGCCCGTCACACCATGG-
GAGTTGGTTCTACCCGACGAC-
GCTGCGCTAACCTTCGGGGGG-
CAGGCGGCC

Trinh tu gen rARN 16S cua ching
VTP20181 tuwong dong 100 %

0.01 82 | VTP20181

(1366/1366 bp) voi doan 16S cua
Paracoccus marcusii MH1; twong dong
100 % (1366/1366 bp) voi Paracoc-
cus carotinifaciens E-396 va tuong
dong 99,85 % (1364/1366 bp) vai
Paracoccus haeundaensis BC74171.
Dua trén dic diém vé hinh thai, dic
tinh sinh 1y, két qua giai trinh ty gen
rARN 16S cua chung VTP20181,
ching t61 xac dinh chung VTP20181
la chung Paracoccus carotinifaciens va

dat tén chung la Paracoccus carotinifa-
ciens VTP20181.

100 Paracoccus haeundaensis BC74171 (NR 025714)
7217 Paracoccus carotinifaciens E-396 (MG988383)

3.6. Xac dinh kha ning sinh tong
hop canthaxanthin

Chung Paracoccus carotinifaciens
VTP20181 Ién men trén moi truong LB
long cho vi khuan wa man, nhi¢t do 1én
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Paracoccus marcusii MHI (NR_044922)

Paracoccus hibiscisoli THG-T2.31 (NR_157668)
Paracoccus gahaiensis CUG00006 (KT345705)
Paracoccus seriniphilus NBRC100798 (NR_113939)
Paracoccus aestuarii BT (NR_044342)

Paracoccus tibetensis Tibet-S9a3 (NR _108178)

Paracoccus rhizosphaerae CC-CCM15-8 (NR_109506)

Paracoccus saliphilus YIM 90738 (DQ923133)
Paracoccus fistulariae 22-5 (GQ260189)

P. zeaxanthinifaciens ATCC 21588 (AF461158)

78 Paracoccus homiensis DD-R11 (DQ342239)

Rhodobacter capsulatus ATCC 11166 (D16428)

men 30°C, thoi gian 3 -7 ngay, danh gia
s0 bo kha nang sinh tong hop canthaxan-
thin cta chung theo phuong phap HPLC,
két qua thé hién & bang 3.



TC.DD & TP 15 (5,6) - 2019

Bing 3. Pdnh gid khd ning sinh tong hop canthaxanthin ciia chiing Paracoc-

cus carotinifaciens VTP20181

Thoi gian 1én men (ngay)

Ham lugng canthaxathin (ug/g skk)

3 5 7
530,01 45022 32131

Kha ning sinh tong hop canthaxanthin ctia chung Paracoccus carotinifaciens VTP20181
cao nhét & ngay thir 3 dat 530,01 pg/g skk. Pay 1a két qua twong ddi kha quan ddi véi
chung phan 1ap tir dat rudng mudi, c6 thé nang cao hiéu suat sinh tong hop canthaxanthin
ctia chung (mg dung trong san xuat quy mo cong nghiép lam thtrc an cho ¢4 hoi.

IV. KET LUAN

Da nghién clru quan sat hinh thai va
motsd dic tinhsinh 1y ching VTP20181.
Chung VTP20181 1a vi khuan gram am,
hinh que, khuén lac hinh tron, bong,
mau héng, 1a vi khudn ua mubi nhe, c6
kha niang phat trién tot trén moi truong
mudi kiém, nhiét d6 phat trién thich hop
tir 25°C-30°C, c6 kha ning phat trién
trén nhiéu loai duong: lactose, glucose,
mannose, galactose, maltose. Dua trén
dac diém vé hinh thai, dic tinh sinh 1y,
két qua giai trinh tyr gen rARN 16S clia
chung VTP20181 (c6 do tuong ddong
gen voi chung Paracoccus carotinifa-
ciens E-396 1a 99,85 % (1364/1366
bp)). Chung VTP20181dugc dat tén la
Paracoccus carotinifaciens VTP20181.
Chung Paracoccus carotinifaciens
VTP20181 sinh tong hop canthaxanthin
dat 530,01 pg/g skk, ddy la chung tiém
ning, c6 thé ap dung san xuat canthax-
anthin quy mé cong nghi¢p, ing dung
lam thire dn cho ca hoi.
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Summary

STUDIES ON PHYSIOLOGICAL FEATURES AND TAXONOMY OF
HALOPHILIC BACTERIUM SYNTHESIZING HIGH CANTHAXANTHIN

Canthaxanthin (B, B-Carotene-4, 4’-dione) is a red-orange carotenoid that belongs to the
xanthophyll group. Canthaxanthin is also responsible for the color of salmon, and has the
antioxidant, anti-inflammatory, anti-cancer features that are beneficial to human health. The
halophilic bacterium is a group of microorganisms with the largest number of strains that are
capable of canthaxanthin biosynthesis. The Culture Collection of Food Industry Research
Institute (FIRI Culture Collection) is very diverse, including halophilic bacteria isolated from
salt fish and soil of salt field. The VTP20181 strain in FIRI Culture Collection is a halophilic
bacterium that produces canthaxanthin. We have identified physiological features and taxon-
omy VTP2018]1 strain that it is Paracoccus carotinificiens VTP20181, canthaxanthin content
in dry biomass at 530.01 pg/g. This strain is used for production of canthaxanthin in industrial
scale which is applied in salmon feed

Keywords: Halophilic bacterium, Paracoccus carotinificiens, canthaxanthin.
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