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NGHIEN CUU ANH HUONG CUA MOT SO THANH
PHAN MOI TRUONG PEN KHA NAN G SINH TONG
HOP CANTHAXANTHIN CUA VI KHUAN
Paracoccus carotinifaciens VITP20181

Ding Vigt Anh', Nguyén Minh Chau?, Trin Quoc Toan3, Pham Quéc Long?,
Lé Van Trong?, Tran Hoang Quyén?, Do Thi Thiy Lé’, Nguyén Manh Dat’

Sinh tong hop canthaxanthin tir vi sinh vat 1a huéng tiép can thuc tidn dugc nhiéu nha nghién
ctru, doanh nghiép cht ¥ nham dap tmg nhu ciu ciia thi truong ddi voi hoat chét sinh hoc gbe
carotenoid ¢ nhiéu tiém ning nay. Muc tiéu ctia nghién ctru nay 1a khao sat anh huéng cua
mot s6 thanh phan méi truong dén kha ning sinh tong hop canthaxanthin cua P.carotinifaciens
VTP20181 dugc phén lap va tuyén chon tai Vién Cong nghiép Thuc phdm. Cac thanh phan
moi trudng tién hanh khao sat gdm co chit carbon, nitrogen, mudi khoang, hop chét trung gian,
vitamin va acid amin duoc dénh gia qua hiéu suit sinh tong hop canthaxainthin cta P.carotini-
faciens VTP20181 sau 1én men.

Két qua: Trong moi trudng c6 sucrose, P.carotinifaciens VTP20181 tang hidu suit sinh tong
hop canthaxanthin dén 10,89 mgCx/1 so véi mau dbi chung sir dung glucose (10,63mgCx/1),
cao nhét trong cac mau thi nghiém khao sat anh hudng ciia ngudn co chat carbon. Hiéu suit tao
thanh canthaxanthin ctia vi khuan nay cao hon mau dbi chimg trong mau thi nghiém sir dung
NH4 SO4, b6t nAm men va cao ndm men, véi ty 18 ting lan luot 1a 15,0%, 43,3% va 47,7%.
Maéi truong 1én men bd sung biotin/glutamate/malate kich thich ting vuot tréi ham lwong can-
thaxanthin tao thanh, hiéu suét sinh téng hop hoat chét so v6i mau di chung lan luot 1a 17%,
57% va 115%. Su ¢6 mit cua Co va Fe thuc déy sinh téng hop hoat chét cua vi khuan véi hiéu
suét tao thanh tang lan luot 1a 46,58% va 20,96% so voi mau doi chung. Két qua thi nghiém
nay 1a tién dé gitip lwa chon va tbi wu thanh phan moi truong 1én men thu nhan canthaxanthin
boi P.carotinifaciens VTP20181 & quy mo cong nghiép.

T khéa: Paracoccus carotinifaciens, thanh phan méi truong, sinh tong hop, canthaxanthin,
carotenoid.

L. DAT VAN DE mui nhon nhu dugc phém, thuc phém,

Canthanxanthin 13 hoat chét sinh hoc my phém, thoc an chan nuéi. Trong
nam trong nhom 3 cht chirc nang co thanh phan chira nhom oxy, ¢6 nhiéu tinh
ngudn gbc tir carotenoid duoc img dung chit chirc ning quan trong, c6 tiém ning
rong rai trong nhiéu nganh cong nghiép tg dung trong san xuat cong nghiép va
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c6 ich cho suc khoe nguoi st dung nhu
chéng oxy hoa, chéng viém, chéng u
budu va hd tro ngin ngira ung thu, can-
thaxanthin duoc tap trung nghién ctru
nham tmg dung san xuét cac san pham
phuc vu doi séng [1-2]. Thi trudong tiéu
thu cac san pham tir carotenoid toan thé
gidi hién dat 1,5 ty USD nam 2019, udce
dat 2 ty USD vao nam 2026 voi toc do
phat trién trung binh khoang 4,2%/nim
[4, 9]. Nhu cau st dung cac hoat chit
sinh hoc tir carotenoid nhu lutein, lyco-
pene, astaxanthin, canthaxanthin... cé
ngué)n gbc tur nhién, 1anh manh, han ché 6
nhiém moi truong ngay mot cao Va dang
tr& thanh van dé buc thiét yeu cau cac
nha khoa hoc, cong nghé tién hanh ng-
hién ctru, ing dung va thuc nghiém san
xuét nham phuc vu san Xuét va st dung
trong doi séng hang ngdy ctia con nguoi.

Bén canh ngudn cung cip canthaxan-
thin tu nhién nhu hoa, qua, trung, nam
soi, hai san... canthanxanthin sinh téng
hop tir vi sinh vat 13 ngudn co chét tiém
nang dbi voi nhu cau tim kiém, khai thac,
danh gia va ung dung cua con nguoi
d6i voi loai hoat chét sinh hoc nay. Cac
nhom vi sinh vét sinh téng hop canthax-
anthin st dung & quy mo cong nghlep
hién nay dang cha ¥ gdbm: ndm soi, cb
khuén, khuan lam va dic biét 1a vi khu-
an. Véi uu thé vé s6 luong, dé kiém soat
vé gibng, diéu kién sinh téng hop hoat
chat ciing nhu dé tach hoat chat khoi sinh
khéi sau qua tinh 1én men, vi khuén la
tac nhan sinh hoc dugc chu y nghién ctru
vé kha ning sinh tong hop canthaxan-
thin cling nhu tiém ning tmg dung cla
chung ¢ quy mé cong nghiép [3]. Nam
trong nhoém cac ching vi khuan thuong
mai dang chu y hi¢n nay duoc st dung
sinh téng hop cac hoat chit sinh hoc ¢6
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ngudn gdc tir carotenoid, Paracoccus
carotinifaciens (P.carotinifaciens) thudc
ho Rhodobacteraceae, 16p Rhodobacte-
rales, nganh Protobacteria, 1a vi khuén
Gram am, khong tao bao tur va khong di
dong. P.carotinifaciens cd hé gene chua
tat ca cac enzyme tham gia vao chu trinh
TCA, 1a ching vi sinh vat tiém ning
trong nghién ctru san xuét cac hoat chit
sinh hoc duoc sinh tong hop theo chu
trinh nay ¢ quy mo cong nghiép nhu as-
taxanthin, zeaxanthin va dac biét 1a can-
thaxanthin [2-3].

Moi truong dinh dudng 13 yéu té quan
trong c6 anh huong 1én dén sy sinh
truong, phat trién va sinh tong hop can-
thaxanthin cua Pcarotinifaciens ciling
nhu gia tri thwong mai, tinh kinh té cua
hoat chét sinh hoc nay khi san xuit ¢
quy m cong nghiép [3, 9]. Mot s6 thanh
phan dinh dudng dugc tién hanh khao
sat, danh gia mirc d6 anh huong dén kha
ning phét trién va sinh tong hop can-
thaxanthin cta P.carotinifaciens gdm: co
chat carbon, co chét nitrogen, hop chét
trung gian, khoang chat, vitamin va acid
amin. Két qua nghién ciru ndy s& 1a tién
dé cho nghién ctru toi wu hda méi truong
dinh dudng sir dung trong sinh tong hop
canthaxanthin bang Pcarotinifaciens
quy mo cong nghi¢p.

II. POI TUQNG VA PHUONG PHAP
2.1. Chiing vi sinh vat
Chung Paracoccus caroting]‘aciens
VTP20181 dugc sang loc, tuyén chon
bdi B mon Cong nghé Enzyme & Pro-
tein- Vién Cong nghiép Thuc pham
2.2. Moi trwong thi nghiém
Moi truong hoat hoa: Marine Broth,
moi truong thi nghiém: Standard I Nu-
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trient Broth (70122)-Merck:peptone
15g/1, cao ndm men 3g/l, NaCl 6g/l,
D(+)- glucose 1g/1, pH 7.5.

Hoa chat: cac hoa chét khac sir dung
trong phong thi nghiém dat tiéu chudn
tinh khiét phan tich caa Pirc, Han Quéc,
My, Trung Qudc va Viét Nam.

2.3. Phuong phap phan tich

Phuong phap xac dinh sinh khéi vi
sinh vat: Him luong sinh khéi cua vi
sinh vat dugc xac dinh theo phuong
phép cua Li va Mira de Orduna (2010)
[6]. 10ml mdi trudng chira vi sinh vat
duoc ly tam thu sinh khéi tai diéu kién
5000 rpm/min/10 phut. Sinh khéi thu
duoc duoc rira bang nudc cat voi thé
tich dich 10 ml/2 lan. sinh khoi sau d6
dugc say dén trong lugng khong doi tai
105°C. trong lugng sinh khéi vi sinh
vat (g sinh khdi khé/l) duoc tinh qua
su chénh 1éch khéi lwong cia cc dung
trude va sau khi sdy.

Phuong phap x4c dinh ham luong
canthaxanthin: Ham lugng canthax-
anthin téng s6 dugc xac dinh theo
phuong phap ctia Dan Qiu va cdng su
(2013) [7].

- Quy trinh xtr 1y mau: 100 mg +10
ml H20 60°C —(60°C/5min)—+100
ml EtOH + chloroform =250 ml—ly
tam—dich trich ly so by (Dung dich A).
5 ml dung dich A—c6 quay chan khong
(55°C/150 mmHg)—can dich—+0,5
ml ethanol+0,5 ml chloroform +99 ml
cyclohexane—hoa tan cin—dung dich
phan tich (dung dich B).

- Quy trinh phan tich canthaxanthin:
khoi dong thiét bi do UV, chinh budc
song dén —=470 nm, sir dung mau
blank la cyclohexane. Po dich phéan
tich B tai budc song 470 nm. Ham

lugng canthaxanthin trong dich mau
dugc xac dinh theo cong thirc:

Ax5000xd
M x Al%lcm

A: Do hip phu cta dung dich miu tai
budc song 470 nm.

5000: h¢ sb.

A (1%): Do hdp phu cua dung dich
canthaxanthin 1% pha trong cyclohex-
ane xac dinh bang thuc nghi¢m = 2100.

Cx (%) =

M: trong lugng mau phan tich.

D: Hé s6 pha lodng mau phan tich.

‘Phuong phap xac dinh hi¢u sué'}t sinh
tong hgp canthaxanthin: Hi€u suat sinh
tong hgp canthaxanthin dugc xac dinh
theo cong thuec:

HCX (mgCx/L) = Cx (mg/g) x msk

msk: Ham lugng sinh khdi vi sinh vat
(g sinh khoi kho/L).

Cx (mg/g): Ham lugng canthaxanthin
vi sinh vat.

HCX (mg/L): Hiéu suit sinh tong hop
canthaxanthin vi sinh vat.

2.4. Phwong phap xir Iy s6 li¢u

Két qua thi nghiém duoc xir Iy bang
phuong phap phan tich phuong sai
(ANOVA) sur dung phan mém SPSS
(Statistical Products for Social Ser-
vices) va phan mém Microsoft Excel.
Két qua la trung binh cta 3 mau voi gia
tri c6 y nghia thong ké.

III. KET QUA VA BAN LUAN
Nghién ctu danh gid anh hudng cua
mot s6 thanh phan moi truong dén kha
ning sinh tong hop canthaxanthin cua
P.carotinifaciens st dung chung P.
carotinifaciens VTP20181 dugc sang
loc va lya chon bdi BO mon Cong nghé
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Enzyme &Protein, Vién Cong nghlep
thuc pham. Cac nhom co chit gom
carbon, nito, hop chit trung gian cia
chu trinh chuyén hoa B- carotene thanh
canthaxanthin, vitamin, acid amin va
mudi khoang duoc tién hanh khao sat
mirc anh huong dén kha niang phat
trién va sinh téng hop canthaxanthin
cua P.carotinifaciens VTP20181.

3.1. Anh hwéng ciia ngudn co chit
carbon

Nguén co chit carbon duoc lua chon
dua trén cac nghién ctu cua Kelly, Hi-
rasawa, Todar va Tsuboka [5, 9-10]. Thi
nghiém dugc tién hanh trén moi truong
co ban NB 01 thay thé glucose bang co
chat carbon thi nghiém & cting nong d,
gém: sucrose, tinh bdt, glycerol, lactose,
maltose, fructose, mannose, maltodex-
trin. Thong s6 danh gia thi nghiém Ia
ham luong canthaxanthin (mg/g) va
ham lugng sinh khéi (g/1). Két qua thi
nghiém dugc trinh bay ¢ hinh 1la.

Két qua khao sat anh huéng cia mot
s6 co chét carbon hitu co va vo co dbi
v6i kha ning phat trién va sinh tong
hop canthaxanthin cua P.carotinifa-
ciens VTP20181 cho thidy ham lugng
sinh khéi kho thu dugc sau thi nghiém
cao nhit & mau st dung lan luot su-
crose, glucose, maltose va mannose,
thap nhat 1a starch va glycerol. Khi
thay d6i ngudn co chét carbon, hiéu
suit sinh tong hop canthaxanthin ¢
gia tri cao nhat v6i mau thi nghiém sir
dung sucrose (10,89mg Cx/l) so vdi
mau ddi chimg sir dung glucose (10,63
mgCx/1).

3.2. Anh hudng ciia ngudn co chét Nito

Ngudn co chit Nito duoc lya chon
dua trén nghién ctru cua Kelly, Hira-
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sawa va Tsuboka [5, 9-10]. Thi nghiém
duogc tién hanh trén moi trudng co ban
NB 01 thay thé pepton + cao nAm men
bang co chat nito thi nghiém ¢ cing
noéng do, gom: NH4S04, Urea, KNO3,

soytone polypeptone tryptone, cao
nam men, bot nam men, casein pep-
tone, cao thit. Két qua thi nghiém duogc
biéu dién tai hinh 1b.

DPbi v6i co chat chtia nitrogen,
mau thi nghiém st dung lan luot cao
ndm men, bot ndm men, cao thit va
NH4S04 cho ham luong sinh khdi
va canthaxanthin cao hon mau ddi
chimg. Két qua nay phu hop véi cong
bd cua Hirasawa, Tanaka va Tsubo-
ka [8, 10] vé kha ning dong héa cac
co chat carbon, nitrogen cia ching
Paracoccus carotinifaciens. Ché pham
gidu nitrogen tir ndm men ching t6
12 ngudn co chat thich hop cung cap
chit dinh dudng, vitamin, acid amin,
cac thanh phan vi luong cho qué trinh
sinh truong ciia vi khuan thich hop
hon cac ngudn co chat nitrogen khac.
Hiéu suét sinh tong hop canthaxanthin
cua Pcarotinifaciens VTP20181 cho
gia tri cao nhat & mau thi nghiém sir
dung cao nam men (16,25 mgCx/1), bot
ndm men (15,77mgCx/l) va NH4S04
(12,65mgCx/1) so voi mau ddi chung
str dung hdn hop peptone va cao nim
men ¢ cung ham lugng st dung.

3.3. Anh huwéng ciia ngudén hop
chit trung gian trong chu trinh TCA

Hop chat trung gian trong chu trinh
TCA (Hop chat trung gian) duoc lya
chon, dénh gia dya trén két qua nghién
ciru cua Chougle, Bhosale va Kelly
[1, 5]. Thi nghiém duoc tién hanh trén
moi trudng NB 01 bd sung hop chét
trung gian, gom cac hop chat: acetate,
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citrate, fumarate, a-ketoglutarate, ma-
late, oxaloacetate, succinate, voi néng
do su dung thi nghiém 1a 5SmM, két qua
duogc trinh bay & hinh lc.

Cac nghién ctru cua Fraser va Dono-
van cho thiy canthaxanthin duoc sinh
tong hop boi chung Paracoccus theo
chu trinh TCA. Két qua nghién ctru
cua Misawa va Chougle chiing té cac
hop chat trung gian nhu malate, citrate,
acetate, succinate, fumarate...thtc déy
sinh tong hop beta carotene, gian tiép
thuc ddy qua trinh sinh tong hop céac
hop chéat xanthophyll carotene nhu
astaxanthin, canthaxanthin, zeaxan-
thin... Tir két qua khao sat anh huéng
ciia cac hop chat trung gian dén kha
nang phat trién va sinh téng hop can-
thaxanthin cua P.carotinifaciens VTP
20181, mau thi nghiém bd sung ma-
late c6 ham lugng canthaxanthin tang
vuot troi so véi mau déi ching, ching
to hop chat nay c6 kha ning tac dong
manh dén qua trinh sinh tong hop hoat
chét chtrc ning cta vi khuén, thuc day
cac phan tng trung gian chuyén hoa
tién chét beta carotene thanh canthax-
anthin. So v&i mau ddi chung, hiéu
suit sinh tong hop canthaxanthin cta
vi khuan ting cao nhat trong mau thi
nghiém bo sung oxaloacetate (71,3%)
va malate (171,3%).

3.4. Anh hwéng cia nguon chit
khoang va chit vé co

Chét khoang va chat vo co dugc lya
chon, danh gia dya trén két qua va quy
trinh thyc hién cua Hirasawa, Cyplik
va Nasri. Thi nghiém dugc tién hanh
trén moi truong NB 01 bd sung chat
khoéng/chét vO co, gém: Mg, Fe, Ca,
Mn, Co, Zn,Mo, Ni, Se, Bo, K, véi

ham luong: 20 mg/l. Két qua thi ng-
hiém duoc biéu dién tai hinh 1d.

Céc ion kim loai la tdic nhan quan
trong dbi v4i su phat trién va sinh tong
hop hoat chat sinh hoc cuia vi khuan ua
mudi, sir dung nitrate, nitrite cho qua
trinh ho hap. Hiéu suét sinh tong hop
canthaxanthin cta vi khuan dat gia tri
lan luot 14 12,41mgCx/1; 13,26 mgCx-
/1; 16,06 mgCx/1 va 12,57 mgCx/1 tang
13,26%; 20,96%; 46,58%; 14,70% so
v6i miu d6i chimg d6i v6i mau thi
nghiém bo sung lan lugt Mg, Fe, Co
va K. Két qua nay chung to ching to
trong moéi truong c6 mat ching thuc
day sy sinh truong, phat trién va sinh
tong hop hoat chat cta P. carotinifa-
ciens VTP20181.

3.5. Anh hwéng ciia ngudn Vitamin
va acid amin

Vitamin va acid amin dugc lua chon,
danh gia dua trén két qua va quy trinh
thuc hién cua Hirasawa, Cyplik va
Chougle. Thi nghiém dugc tién hanh
trén moi truong NB 01 bd sung vitamin
hodc acid amin duoc danh gia, gom:
ascorbic acid, riboflavin, nicotinic acid,
patothenic acid, pyridoxine, thiamine,
cyanobalamin, PP, Biotin, glutamate,
aspartate, glutamine, asparagine, ala-
nine, glycine, threonine, arginine, ty-
rosine, proline, phenylalanine, leucine,
v6i ham lugng: SmM. Két qua duoc
trinh bay ¢ Hinh le va If.

Céc két qua danh gia anh huong cta
vitamin va acid amin d6i voi sy sinh
tong hop canthaxanthin bang Pcaro-
tinifaciens VTP20181 cho thay Biotin
va glutamate 1a hai tdc nhan c6 anh
hudng 16n nhat dén kha nang sinh tong
hop hoat chét cua P.carotinifaciens VTP

53



TC.DD & TP 17 (1) - 2021

20181 lan lugt doi véi nhom vitamin va ve anh hudng cua Biotin dén kha nang
acid amin, véi hi€u suat sinh tong hop sinh tong hop hoat chat cua P.carotini-
canthaxanthin cua cac co chat nay lan faciens va nghién cuu cua Tanaka va
lugtla 12,908 mgCx/1va 16,944 mgCx- cong sy (2013), danh gia anh hudng
/1. Két qua nay phu hgp vdi cong bo cia cua glutamate trén P. carotinifaciens
Hirasawa va cong su (2015) nghién ctru dot bien sinh tong hop astaxanthin.
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Hinh 1: Anh hwéng ciia cdc nhém co chit dén sw sinh tong hop canthaxanthin
cua P. carotinifaciens VTP20181.
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IV. KET LUAN

Ket qua khao sat anh hu’ong cua mot
s6 thanh phan moi truong gom co chat
chtra carbon, co chét chira nitrogen,
hop chét trung gian, mudi khoang, vi-
tamin va acid amin d6i v6i kha ning
sinh truong, phat trién va sinh tong
hop canthaxanthin cua Pcarotmlfa-
ciens VTP20181 cho thay, chung vi
khuan nay ua thich ngudn co chat chu’a
nitrogene hitu co giau vitamin, mubi
khoéng... nhu cao nam men, bot nAm,
men cao thit, voi hiéu suét sinh téng
hop hoat chit cao hon mau ddi ching
lan luot 1a 47,71%:; 43,38% va 6,79%.
Dbi v6i co chat chira carbon, P.caro-
tinifaciens VTP20181 c6 xu hu:orng
sir dung thanh phan nay nhu ngudn
dinh dudng va nang luong du trir, cod
thé chuyén hoa sucrose thanh duong
don gian st dung trong qua trinh sinh
truong, phat trién, cho hiéu suét sinh
tong hop canthanxanthin cao hon so
v6i mau d6i chung. Miu thi nghiém
b sung malate, glutamate, biotin cho
hiéu suat sinh tong hop canthaxanthin
cua P.carotinifaciens VTP20181 cao
hon han mau d6i chimg, véi gid tri 1an
luot 1a 23,66 mgCx/1; 16,96mgCx/1 va
12,91mgCx/l. Két qua nay chung to
nhitng thanh phan nay déng vai tro tich
cuc thuc day qua trinh chuyén hoa tién
chit p-carotene thanh canthaxanthin
trong moi truong thi nghiém. Co va Fe
da chimg minh tam quan trong d6i voi
qua trinh sinh t6ng hop canthaxanthin
cua P.carotinifaciens VTP20181 khi
c6 mit trong mau thi nghiém, ning cao
ham lugng sinh khdi kho va canthaxan-
thin thu dugc, ting hiéu suat sinh tong
hop canthaxanthin cua vi khuan so véi
mau ddi chimg 46,58% va 20,96%.

Cac két qua thu dugc tir nghién ctu
khao sat nay la tién dé quan trong st
dung trong sang loc, téi wu hoa moi
trudng sinh tong hop canthaxanthin st
dung P.carotinifaciens VTP20181 tng
dung trong quy moé cong nghiép.

Loi cam on: Nghién ctiru dugc tai trg
boi Dé tai ma sé DT 10.17/CNSHCB
thugc Dé an Phat trién va Ung dung
Cong nghé sinh hoc trong linh vuc
cong nghiép ché bién dén nam 2020.
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Summary
RESEARCH ON THE INFLUENCE OF SOME MEDIUM COMPONENTS
ON THE ABILITY OF Paracoccus carotinifaciens VTP20181 IN
CANTHAXANTHIN BIOSYNTHESIS

The biosynthesis method using bacterial is a practical and economic approach that
is being expanded by many scientists and businesses to meet the market's demand for
canthaxanthin. The aim of this study is to investigate the influence of some medium
components on the ability in canthaxanthin biosynthesis of P.carotinifaciens VTP20181
which was isolated and selected by Food Industries Research Institute.

Tested medium components were a number of carbon-containing substrates, nitro-
gen-containing substances, minerals, vitamins and amino acids. When using sucrose
as a carbohydrate substrate, the sample helps P.carotinifaciens VTP20181 to increase
the yield of canthaxanthin biosynthesis up to 10.89 mg Cx/l, higher than that of the
control (10.63 mg Cx/1). The sample using nitrogen substrates such as NH4S04, yeast
powder, and yeast extract have canthaxanthin yield which increase by 15%, 43.3%,
and 47.7% comparing with the control, respectively. The canthaxanthin yield of P.
carotinifaciens VTP20181 in the sample which was added with biotin/glutamate/ma-
late component was improved with the value of 12.91 mgCx/l, 23.66 mgCx/l, and
16.96 mgCx/1, respectively. The results of this research are an important premise for
screening and optimizing the composition of the medium for canthaxanthin biosyn-
thesis by P.carotinifaciens VTP20181 at industrial scale.

Keywords: Paracoccus carotinifaciens, medium components, biosynthesis, canthax-
anthin, carotenoids.
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