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KHAO SAT CAC YEU TO ANH HUONG
DEN QUA TRINH SAN XUAT PRODIGIOSIN

TU VI KHUAN Serratia marcescens SR3 BANG PHUGONG PHAP
LEN MEN CHIM
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INVESTIGATING FACTORS AFFECTING PRODIGIOSIN PRODUCTION
FROM Serratia marcescens SR3 BY SUBMERGED FERMENTATION

Nguyen Tam Tuan!, Bang Hong Lam?

Tém tat — Prodigiosin la mét sdc 16
mau do, duoc iing dung phong phi nhu
khdng khudn, khdng ndm, chéng sot ret,
chong ung thu. Prodigiosin dugc sdn xudt
béi mét sé chiing vi khudn nhu Serratia
marcescens, Hahella chejuensis, Vibrio
psychroerythrus va Streptomyces coeli-
color. Vi khudn S. marcescens duwoc xem
la nguon sdn xudt prodigiosin. Qud trinh
sdn xudt prodigiosin chiu dnh hudng ciia
cdc yéu t6 nhu loai vi khudn va yéu to
moi truong, bao g5m pH, nhiét do, thoi
gian lén men. Nghién cuu nay dwoc thuc
hién nhdam ddnh gid dnh hudng ciia cdc
yéu to dén qud trinh sdn xudt prodigiosin
ti vi khudn Serratia marcescens SR3 bang
phuong phdp lén men chim. Ham luong
prodigiosin dugc xdc dinh bang phuong
phdp quang phé. Két qud nghién citu cho

"Trung tim Coéng nghé Sinh hoc tinh An Giang

2Trudng Pai hoc An Giang, Dai hoc Qubc gia Thanh ph
Hb Chi Minh

Ngay nhan bai: 06/9/2020; Ngay nhan két qua binh duyét:
15/10/2020; Ngay chip nhan ding: 25/12/2020

Email: ngphamtuan1983 @gmail.com

'An Giang Biotechnology center

ZAn Giang University, Viet Nam National University Ho
Chi Minh City

Received date: 06" September 2020; Revised date: 15
October 2020; Accepted date: 25" December 2020

131

thcfy, vi khudn S. marcescens SR3 sdn xudt
prodigiosin dudi diéu kién moi truong
(LB), nguon carbon (lactose 1 g/L), nguén
nitrogene (yeast extract 5 g/L), thé tich
vi khudn ban dau bé sung (7%, v/v), pH
moi truong (pH = 8) va thoi gian lén
men (96 gio), ham luong prodigiosin dat
527,28 unit/té bao. Két qud nghién ciiu
cho thdy, vi khudn S. marcescens SR3 la
nguon prodigiosin tiém ndng cho nghién
ciu va ung dung.

Tie khoa: moi truong, pH, prodigiosin,
Serratia marcescens, thoi gian lén men.

Abstract — Prodigiosin is a red pig-
ment and widely applied as antimicrobial,
antifungal, anti-malarial, anti-cancer, ,...
Prodigiosin is isolated from bacteria, such
as Serratia marcescens, Hahella chejuen-
sis, Vibrio psychroerythrus and Strepto-
myces coelicolor,. .. S. marcescens is the
major producer of prodigiosin. The pro-
duction of prodigiosin has been shown
to be influenced by many factors, such
as species type and environmental fac-
tors, including media composition, tem-
perature, pH and incubation time,... This
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study was conducted to analyze the effect
of various factors on prodigiosin produc-
tion process of S. marcescens SR3 by sub-
merged fermentation method. Prodigiosin
content was determined by the spectropho-
tometer method. The results showed that
S. marcescens SR3 could produce prodi-
giosin in LB medium, initial bacterial vol-
ume (7%, v/v), carbon source (lactose 1
g/L), nitrogen source (yeast extract 5 g/L),
pH = 8, fermentation time (96 hours),
and prodigiosin content reached 527.28
Unit/cell. The results of the study showed
that S. marcescens SR3 bacteria is a po-
tential source of prodigiosin for research
and applications.

Keywords: medium, pH, prodigiosin,
Serratia marcescens, time of
fermentation.

I. MO PAU

Prodigiosin 12 mot sac t6 mau do tripyr-
role tuyén tinh va chit chuyén héa c6
hoat tinh sinh hoc thd cip dudc tich liy
bén trong mang t& bao va hat bén trong
té bao. Prodigiosin thu hiit dudc nhiéu
quan tam do kha nang st dung lam mau
tu nhién, kha nidng khang khuan, khéng
nam, ciing nhu hoat chit khing tc ché
mién dich, chong khéi u [1] va c6 kha
ning tiéu diét con trung [2]. V4i tiém ning
ting dung cua prodigiosin trong y hoc va
thudc trir sau sinh hoc, prodigiosin dang
thu hut su quan tdm ngay cang tang cua
cdc nha khoa hoc [3]. Vi khuin Serra-
tia marcescens 12 mot trong nhiing ngudn
tong hop prodigiosin trong tu nhién. Vi
khuan S. marcescens san xuét prodigiosin
bang phuong phéap 1én men chim va lén
men ban ran. Tuy nhién, trong qud trinh
1én men chim, viéc san xuét prodigiosin tit
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vi khuan S. marcescens chiu su tic dong
ctia nhiéu yéu t6 sinh hoc va phi sinh hoc
4nh hudng dén ning suét va chit luong cia
san phdm. V&i ngudn nguyén liéu thuin
10i va nhiing tng dung cua prodigiosin
trong thuc té, dé tai “Khao st cac yéu tb
4nh hudng dén qua trinh san xuit prodi-
giosin tlt vi khudn S. marcescens SR3 bing
phuong phéap 1én men chim” dudc thuc
hién nhiam xdc dinh cic yéu t6 anh hudng
dén qua trinh san xuét prodigiosin tir vi
khuin. Nghién ctfu gép phan tao nguodn
nguyén liéu cho qu4 trinh sin xuit cic sin
phim c6 kha ning hd trg va diéu tri bénh
cing nhu ting dung trong ndng nghiép.

II. TONG QUAN NGHIEN CUU

Nghién ctu cta Helvia [4] t6i uu
héa quy trinh sin xuit prodigiosin tir S.
marcescens UCP 1549 bing viéc st dung
6% nuéc thai tir cong nghiép ché bién sin
va bd sung 2% mannitol & 28°C va pH
= 7 trong 48 gid. Két qua, S. marcescens
san xuat prodigiosin cao nhit 12 49,5 g/L.
Antony [5] t6i wu héa qud trinh san xuét
prodigiosin tu S. marcescens SU-10 va
danh gia cac hoat tinh sinh hoc cua prodi-
giosin. Két qua cho thdy, diéu kién tbi
uu cho san xuit prodigiosin trong mdi
truong NB la & nhiét do 28°C, pH = 47
va thoi gian 72 gio, li trich prodigiosin
biang dung mdi ethanol: HCI (9,5 : 0,5,
v/v) hoac acetone: ethyl acetate (1 : 1,
v/v). Ngoai ra, prodigiosin thu nhén c6 tac
dung tc ché t6t & ca vi khuan gram duong
va vi khuan gram am. Theo Chandni [6],
prodigiosin c6 kha ning khang khuén ( S.
aureus, B. Cereus) va khang nAm bénh (C.
albicans, C. parapsilosis va Cryptococcus
sp.); ngoai ra, prodigiosin con c¢6 kha nang
chdng oxy héa (ndng do 22,05 pg/mL) va
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c6 tiém ning nhudém. Cung véi viéc khong
bi 4nh hudng acid va kiém, chét tdy ria,
prodigiosin c6 thé ting dung rong rai trong
nganh dét va cac nganh cong nghiép tri
liéu. Shahitha [7] cai tién qud trinh sin
xuat prodigiosin trong S. marcescens, moi
truong dau dau phong san xuit prodigiosin
cao nhit (2,72 mg/mL) va c6 thé st dung
dé€ nhudm bdng tao ra mau dep. San [8]
st dung chét thai ché bién thily san nhu
ngudn carbon va nitd d€ san xuat prodi-
giosin tu S. marcescens TKUO11.

III. VAT LIEU VA PHUONG PHAP

NGHIEN CcUU

A. Vit liéu nghién cuu

Dong vi khudn ndi sinh S. marcescens
SR3 dugc luu git tai Phong Thi nghiém
Sinh hoéa ctua Trung tam Cong nghé Sinh
hoc tinh An Giang. Héa chét va thiét bi:
peptone, yeast extract (Himedia, An Do),
can phan tich (Ohaus, My), may do quang
phd (Human, Han Qudc), ndi hap thanh
trung (Hirayama, Nhat Ban), héa chét va
thiét bi can thiét khac.

B. Phuong phdp nghién cuu

1) Khdo sdt dnh hudng cua moi truong
dinh duéng dén qud trinh sinh prodi-
giosin: Chuan bi mdi truSng nhan sinh
khéi: vi khudn S. marcescens dugc tién
hanh nhan sinh khdi trén mdi trudng Nu-
trient broth trong 24 — 36 gid va tién hanh
kiém tra mat s6 vi khudn truéc khi thi
nghiém. Chuén bi 100 mL mdi trudng dinh
dudng khac nhau (mo6i truong LB, NB va
dau tuong long 25 g/L) trong binh tam giac
250 mL, diéu chinh pH moi trudng 12 pH
= 7. C4c binh tam gidc dudc tién hanh khir
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trung & diéu kién nhiét d6 121°C trong 20
phiit va d€ ngudi. Ching 5 mL vi khuin
ndi sinh (mat sd té bao 1a 106 té bao/mL)
trong mdi truong nhan sinh khdi. Sau do,
cac binh tam gidc dudc nudi G trong diéu
kién nhiét do 28 4+ 2°C trong 72 gid. Chi
tiéu theo doi: ham lugng prodigiosin.

Ham lugng prodigiosin dugc tinh dua
trén phuong phdp ctua Darshan and
Manonmani [9] va c6 diéu chinh d€ phu
hop véi diéu kién thi nghiém: mau vi
khuan dudc nudi trong mdi trudng 1én men
v6i diéu kién nhiét do 28 + 2°C va toc
do lic 200 vong/phiit trong 72 gid. Ching
ta tién hanh thu dich loc bing phuong
phdp li tim véi tbc do 5.000 vong/10
phiit, thu phan cin va loai bd phan dung
dich. Phan cin dudc 1i trich véi 1 mL
hén hgp HCL IN — methanol (4 mL :
96 mL, v/v) d€ gidp té bao vi khudn
phong thich prodigiosin. Sau d6, hon hgp
duge li tam véi tbec do 5.000 vong/10
phiit, phan dich trong dugc tién hanh do
§ budc song A = 499 nm va ham lugng
prodigiosin (unit/té bao) dudc tinh theo
cong thic: Prodigiosin(unit /té bao) =
[OD4g9 — (1,381 X ODgy)] < 1000

ODeo )

Trong do, OD: dd hap thu, ODyg9: d0
hap thu cia chit mau.

ODgy0: d6 hap thu clia t& bao vi khuén;
1,381: hé s6 chuyén déi.

2) Khdo sdt dnh hudng cvia pH dén qud
trinh sinh prodigiosin: Chuan bi 100 mL
moi truong LB 16ng trong binh tam giac
250 mL, diéu chinh pH méi trudng khac
nhau (pH =5 - 9). Céac binh tam giac dudc
tién hanh khit tring & diéu kién nhiét do
121°C trong 20 phit va d€ ngudi. Chiing
5 mL vi khuin ndi sinh (mat s6 té bao
12 10° t& bao/mL) trong méi trudng nhan
sinh khdi. Sau d6, cc binh tam gidc dudc
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nudi 4 trong diéu kién nhiét do 28 + 2°C
trong 72 gio. Chi tiéu theo doi: ham lugng
prodigiosin.

3) Khdo sdt dnh hudng cua nguon car-
bon dén qud trinh sinh prodigiosin:
Chudn bi 100 mL moi trudng LB 16ng
trong binh tam gidc 250 mL, diéu chinh
pH = 8, b3 sung ngudn carbon khac nhau
(glucose, sucrose, dextrose va lactose 1
g/L). Cac binh tam gidc dudc tién hanh
kht tring & diéu kién nhiét do 121°C trong
20 phit va d€ ngudi. Chiing 5 mL vi khuin
ndi sinh (mat s6 t& bao 1a 10° té bao/mL)
trong moi trudng nhan sinh khdi. Sau do,
céac binh tam gidc dudc nudi G trong diéu
kién nhiét do 28 + 2°C trong 72 gi6. Chi
tiéu theo doi: ham lugng prodigiosin.

4) Khdo sdt dnh hudng ciia nguon nitro-
gen dén qud trinh sinh prodigiosin: Chuin
bi 100 mL moi trudng LB 16ng trong binh
tam gidc 250 mL, diéu chinh pH = 8 va
bd sung lactose 1 g/L, bd sung ngudn
nitrogen khac nhau (peptone, yeast extract,
beef extract, malt extract va tryptone) (5
g/L). Céc binh tam gidc dugc tién hanh
kht trung & diéu kién 121°C trong 20 phuit
va d€ ngudi. Ching 5 mL vi khuin ndi
sinh (mat s6 té bao 12 106 té bao/mL) trong
moi trudng nhan sinh khbéi. Sau dé, cac
binh tam gidc dudc nudi 4 trong diéu kién
nhiét do 28 + 20C trong 72 gid. Chi tiéu
theo doi: ham lugng prodigiosin.

5) Khdo sdt dnh hudng ciia thé tich
chiing ban ddau dén qud trinh sinh prodi-
giosin: Chuan bi 100 mL méi trudng LB
long trong binh tam giac 250 mL, chinh
vé pH = 8, bd sung lactose 1 g/L, yeast
extract 5 g/L va thoi gian 1én men la 72
gid. Cac binh tam gidc dugc tién hanh khir
trung & diéu kién nhiét d6 121°C trong 20
phut va d€ ngudi. Chiing vi khuan ndi sinh
(th€ tich ban dau khac nhau t 1 — 10%,
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v/v) trong moi trudng nhan sinh khdi véi
lugng thé tich khac nhau. Sau do, cic binh
tam gidc dudc nudi G trong diéu kién nhiét
do 28 4+ 2°C trong ba ngay. Chi tiéu theo
doi: ham lugng prodigiosin.

6) Khdo sdt dnh hudng cua thoi gian
lén men dén qud trinh sinh prodigiosin:
Chuin bi 100 mL moi trudng LB 16ng
trong binh tam gidc 250 mL, chinh vé pH
= 8, bd sung lactose 1 g/L, yeast extract 5
g/L va thé tich ching ban dau 1a 7% (v/v),
diéu chinh thoi gian 1én men khac nhau
(24 - 120 gio). Cac binh tam giac dudc
tién hanh khd trung & diéu kién 121°C
trong 20 phut va d€ ngudi. Ching 5 mL
vi khuén noi sinh (mat s6 t& bao 1a 10° té
bao/mL) trong mdi trudng nhan sinh khdi.
Sau do, cac binh tam giac dugc nudi u
trong diéu kién nhiét do 28 + 2°C trong
thoi gian nudi cay khac nhau. Chi tiéu theo
doi: ham lugng prodigiosin.

C. Phuong phdp thong ké

Céac s6 liéu thi nghiém dugc xi li
bang phan mém Excel va phin mém Stat-
ghraphics 16.0. Su khac biét gitta cac gia
tri trung binh dugc kiém tra theo phép thi
Duncan va LSD.

IV. KET QUA VA THAO LUAN

A. Anh hudng ciia méi truong dinh dudng
dén qud trinh sinh prodigiosin

Céc loai mdi truong dinh dudng khac
nhau anh hudéng dén qud trinh san xuét
prodigiosin dugc tién hanh nghién ciiu
va danh gid hiéu qua (Hinh 1). Két qua
nghién ctu cho thdy, cic moi truong
nghién ctu khac nhau cho ham lugng
prodigiosin khac nhau. Cu thé, méi trudng
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LB cho ham lugng cao nhit véi prodi-
giosin dat 456,75 unit/té bao; ké dén la
moi truong NB, prodigiosin dat 400,08
unit/té bao va thip nhét 12 mdi trudng dau
tuong, prodigiosin chi dat 395,75 unit/té
bao.

500 456,75a

400,08b 395,75¢

400 -

300 A

200 A

Prodigiosin (unit/té bao)

100

LB NB
MGbi trudng nudi cdy

Piu twong

Hinh 1: Anh hudng cia méi trudng dinh
dudng dén qua trinh san xuét prodigiosin

ti vi khuan Serratia marcescens SR3

(Ghi chi: cdc chit so giéng nhau trén
cung mot cot khong khdc biét y nghia
théng ké & miic 5%.)

Két qua nay khdc so v6i nghién ctiu cla
Anuradha [10]. Anuradha [10] cho ring,
viéc san xuét prodigiosin trong moi trudng
NB (0,52 mg/mL) so v6i mdi truong pep-
tone glycerol prodigiosin dat 0,02 mg/mL.
Moi truong LB va NB c6 chia cac thanh
phan chinh 1a peptone, thit vd men chiét
xuat. Peptone 12 mot loai tiéu héa c6 sin
trén thi trudng ciia mot loai protein thuc
vat hodc dong vat cu thé, dugc tao sin
cho cac sinh vat dudi dang peptide va
acid amin d€ gitp ddp ting cic yéu cau
vé nito, luu huynh, carbon va ning luong.
Nim men va thit c¢6 chda cic md nhan
chuin (nim men, co thit bo, gan, nio va
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tim) dugc chiét xuit bang cach dun soi
va sau do cd dac thanh bot nhao hoac
sdy kho thanh bot. Nhitng chiét xuit nay
thuong dudc st dung nhu mot ngudn acid
amin, vitamin v coenzyme, yéu td ting
trudng sinh vat khé tinh. Nguyén nhén
cua su khac biét nay la do loai sinh vat
san xuat hop chat mau va diéu kién sinh
trudng khac nhau [11]. Nhu vay, vi khuian
S. marcescens SR3 san xuat prodigiosin
tot nhét trong diéu kién moi trudng dinh
dudng ban dau l1a LB va ham luong prodi-
giosin dat 456,75 unit/té bao.

B. Anh hudng ciia pH dén qud trinh sinh
prodigiosin

pH 4nh hudng dén qud trinh sin xuét
prodigiosin da dudc nghién ciu bdi Ah-
mad WA, Wan Ahmad WY, Zakaria ZA
and Yusof NZ [12]. Theo mdt sb tic gia,
pH la quan trong, trong khi nhiing nguci
khéc cho rang pH khong dang ké cho san
xuat prodigiosin. Theo Buckland [13], pH
cua moi truong dong vai tro quan trong
cho su phat trién ctia t& bao vi khuin va
san xuét cdc hop chit thi cip hoic kich
thich va kim ham hoat tinh cia enzyme.
Céc muc pH (5, 6, 7, 8 va 9) cua moi
trudng khac nhau dugc st dung dé tbi uu
héa qud trinh sdn xuit prodigiosin tir S.
marcescens. Két qua phan tich cho thiy,
cac gia tri pH khac nhau cho hiéu qua san
xuét prodigiosin khac nhau (Hinh 2). Cu
thé, prodigiosin dugc san xuét cao nhét
6 muc pH = 8, v6i gia tri prodigiosin la
475,97 unit/té bao; ké dén 12 mic pH =
7 véi prodigiosin dat 413,69 unit/té bao;
thip nhit 1a 6 mic pH = 5, prodigiosin chi
dat 291,11 unit/té bao. Tém lai, vi khuan S.
marcescens SR3 san xuat prodigiosin tot
nhét trong diéu kién pH moi trudng 1én
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men la pH = 8 va ham lugng prodigiosin
dat 475,97 unit/té bao. K&t qua nay tuong
tu v6i két qua ctia Giri [14] cho ring, pH
kiém thich hop cho qué trinh sin xuit
prodigiosin. Ngoai ra, két qua cho thiy
tang hodc giam gia tri pH ctia moi truong
san xuat trén hodc dudi miic gidm pH tdi
uu cho san xuat prodigiosin, diéu nay c6
thé do su thay d6i hoat dong cta tit ca
cac gen chiu trach nhiém sinh t6ng hop
prodigiosin [15]. Anh huéng ctia gid tri pH
dén qua trinh san xuat chit mau gom: thi
nhét 13 anh hudng dén cic tinh chit cda
moi trudng nudi ciy, bao gdm do hoa tan
clia cdc chat dinh dudng, van chuyén va
ion hoa; thit hai 1a anh hudng cta pH dén
dd 6n dinh cta chat mau.

500 + 475,97a

413,69b

400 392,18¢

342,79d

300 29L1te

200 A

Prodigiosin (unit/té bao)

100 A

pH=5 pH=6 pH=7

pH méi truong

pH=8 pH=9
Hinh 2: Anh hudng ciia pH 1én men dén
qud trinh san xult prodigiosin tif vi khuin

Serratia marcescens SR3

(Ghi chii: Cdc chit s6 giéng nhau trén
cung mot cot khong khdc biét y nghia
thong ké ¢ mitc 5%.)
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C. Anh hudng ciia nguon carbon dén qud

trinh sinh prodigiosin

Trong qué trinh san xuit, prodigiosin
chiu su anh hudng cta cic ngudn carbon
khdc nhau trong qué trinh 1én men. D€
xac dinh hiéu qua cua viéc két hop céc
ngudn carbon bd sung dén ham luong
prodigiosin, cdc ngudn carbon khic nhau
cu thé 1a glucose, maltose, sucrose, lactose
va dextrose dugc thém vao moi trudng
lén men cua qua trinh 1én men chim cua
vi khuin. Két qui 4nh hudng ctia ngudn
carbon dén qu4 trinh sinh prodigiosin ctia
vi khuidn S. marcescens ducc thé hién
trong Hinh 3. Ham lugng prodigiosin gitta
cac nguodn carbon khac nhau cho hiéu
qua san xudt khac nhau (Hinh 3). Cu
thé, ham lugng prodigiosin thé hién cao
nhat v6i ngudn carbon b3 sung ban dau
la lactose v6i ham lugng prodigiosin la
486,19 unit/té bao; ké dén 1a nguodn car-
bon bd sung la maltose va dextrose véi
ham luong prodigiosin lan luct 1a 471,52
unit/té bao; 465,15 unit/té bao va thap nhat
la ngudn carbon b3 sung glucose, ham
lugng prodigiosin chi dat 441,06 unit/té
bao. Két qua nay tuong tu nghién ciu ciia
Vijay [16]. Vijay [16] cho rang, ham ludng
prodigiosin dat cao nhit véi ngudn car-
bon b sung 1a lactose (1%, w/v) va ham
lugng prodigiosin dat 0,52 mg/mL. Nhu
vay, vi khudn S. marcescens SR3 san xuit
prodigiosin t6t nhat v6i ngudn carbon la
lactose (1 g/L) va ham lugng prodigiosin
dat 486,19 unit/té bao.

Giri [14] nghién cdu st dung bot hat
vung trong nudc, moi trudng NB broth
va peptone glycerol broth lam mdi trudng
cho su phat trién clia S. marcescens. Két
qua cho thdy, vi khuan Serratia sp. phat
trién tot trén moi trudng tdng hop st dung
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600 -

486,192

500 4 471,52b 465,15¢

441,06 400,15d

400 A
300 A

200 1

Prodigiosin (unit/té bao)

100 1

Sucrose Maltose Dextrose Lactose

Ngubn carbon (g/L)

Glucose

Hinh 3: Anh hudng ctia ngudn carbon dén
qud trinh san xult prodigiosin tif vi khuin

Serratia marcescens SR3

(Ghi chii: Cdc chit sé giong nhau trén
cung mot cot khong khdc biét y nghia
théng ké 6 miic 5%.)

cac hop chit khac nhau nhu mot ngudn
carbon duy nhét va thic ddy qud trinh
san xuit cdc sic t6 khi méi trudng dudc
bd sung ngudn carbon don (lactose) [17].
Theo Sundaramoorthy et al. [18], viéc san
xuét sac t6 dat téi da khi moi trudng cé
su hién dién cua maltose, trong khi do,
nghién ctiu hién tai cho thiy ring, lactose
lam ting san xuét sic td tdt nhét trong
mot sd ngudn carbon dudc thi nghiém.
Ham luong prodigiosin san xuat thAp nhat
trong cdc ngudn carbon st dung nghién
cuu la do trong moi truong 1én men co
chifa ngudn carbon 1a glucose, vi khuin
S. marcescens c6 thé san xuat enzyme al-
loenzyme glucose-6-phosphate dehydro-
genase va enzyme nay dc ché sin xuat
sac t6 [19]. Vi khuén S. marcescens phat
trién trén moi trudng dinh dudng khong
tao ra sac td khi ngudn carbon 1a glucose
hodc ngudn nito 12 amoni clorua, mic du
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proline c6 trong moi truong [20].

D. Anh hudng cia ngudn nitrogen dén
qud trinh sinh prodigiosin

Ngudn va loai ngudn carbon, nito 1a
nhiing yéu td quan trong nhit cho bat ki
qua trinh 1én men nao. Nguon nito hitu co
rit gidu protein va nguodn acid amin cho
sinh vat. Acid amin rat quan trong cho
qua trinh sinh t8ng hop hop chét sinh hoc
[21]. Anh hudng ctia ngudn nitrogen dén
qua trinh san xuit prodigiosin tif vi khuin
S. marcescens dudc khao sat 6 cac loai
nitrogen khac nhau nhu peptone, yeast ex-
tract, malt extract, beef extract va tryptone.
Két qua anh hudng ctia nguodn nitrogen b
sung dén qua trinh san xuét prodigiosin
tlf vi khuan S. marcescens dudc trinh bay
trong Hinh 4. Ham lugng prodigiosin gitta
cac nguodn nitrogene khac nhau cho hiéu
qua san xuit khac nhau (Hinh 4). Cu thé,
ham lugng prodigiosin thé hién cao nhét
vGi nguodn nitrogene bd sung ban dau 1a
yeast extract v6i ham lugng prodigiosin
1a 497,01 unit/té bao; ké dén 1a nguodn
nitrogene bo sung 1a beef extract va tryp-
tone v6i ham lugng prodigiosin 1an ludt
1a 487,05 unit/té bao; 482,09 unit/té bao
va thip nhit 12 ngudn nitrogene bd sung
malt extract, ham lugng prodigiosin chi
dat 471,19 unit/té bao. Tém lai, vi khuén S.
marcescens SR3 san xuat prodigiosin tot
nhat v6i nguodn nitrogene 12 yeast extract (5
g/L) va ham lugng prodigiosin dat 497,01
unit/té bao.

Két qua nghién cifu tuong tu Vijay [16],
ham luong prodigiosin dat cao nhit véi
ngudn nitrogene bd sung 1a yeast (1%,
w/v) va ham lugng prodigiosin dat 0,6
mg/mL. Trong nghién ctiu nay, yeast ex-
tract nhu mot ngudn nito lam ting qua
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Hinh 4: Anh hudng ctia ngudn nitrogen
dén qué trinh san xuét prodigiosin tl vi

khuan Serratia marcescens SR3

(Ghi chii: Cdc chit s6 giéng nhau trén
cung mot cot khong khdc biét y nghia
théng ké & miic 5%.)

trinh san xudt sic td, sau dé 1a beef extract
va tryptone. Andrade [22] cho ring, viéc
bd sung ngudn yeast extract trong mdi
truong l1am gia ting qud trinh san xuét
hop chit mau. Hon niia, theo Suryawanshi
[23], yeast extract lam gia tang qua trinh
san xuat prodigiosin.

E. Anh hudng cia thé'tich chiing ban ddu
dén qud trinh sinh prodigiosin

Thé tich ciy ban dau anh hudng dén qua
trinh san xuét prodigiosin tif vi khuan. Khi
thé tich ciy ban dau ting sé ti 1& thuin
v6i kha niing san xuit prodigiosin (Hinh
5). Ham luong prodigiosin dat cao nhit
& thé tich cay ban dau 1a 7% (v/v), v6i
ham lugng prodigiosin dat 515,36 unit/té
bao; ké dén 1a thé tich ban dau 5% va
10% (v/v) v6i ham luong prodigiosin lan
lugt 12 503,29 unit/té bao va 505,68 unit/té
bao; va thip nhit 1a & thé tich 1% véi
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ham lugng 486,27 unit/té bao. Tom lai, vi
khuin Serratia marcescens SR3 san xuét
prodigiosin tot nhét trong diéu kién thé
tich gidng vi khudn ban dau 12 7% (v/v) va
ham lugng prodigiosin dat 515,36 unit/té
bao.

600 1

515,36a

499,13¢ 503,29b 505,68b

486,27d

500 A
400 A
300 1

200 A

Prodigiosin (unit/té bao)

100

]

1% thé tich 3% thé tich 5% thé tich 7% thé tich 10% thé tich
Thé tich chiing (%, v/v)

Hinh 5: Anh hudng cia thé tich ban diu
dén qua trinh san xuét prodigiosin tl vi

khuan Serratia marcescens SR3

(Ghi chii: Cdc chit s6 giong nhau trén
cung mot cot khong khdc biét y nghia
thong ké & miic 5%.)

Biéu hién sic td cht yéu phu thudc vao
hién tugng cam nhan dac trung [24]. Tang
trudng trong nudi cly chét 16ng & mat do
té bao thap cho phép biéu hién miic do
thip ctia mot chét diéu tinh thAm qua mang
bi€u hién prodigiosin. Nong do ndi bao
ctia chit diéu hoa van thip 6 mat do té bao
thap do su khuéch tdn clia n6 qua mang té
bao sau khi tong hgp. Tuy nhién, khi mat
do té bao ting, nong do chit diéu hoa noi
bao ting dén ngudng can thiét dé kich hoat
nhanh hon biéu hién prodigiosin [25].
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F. Anh hudng ciia thoi gian lén men dén
qud trinh sinh prodigiosin

Thoi ki 1én men déng mot vai tro rat
quan trong trong san xuat cic chit chuyén
héa thd cip cta vi khudn. Thoi gian 1én
men ngin c6 thé gép phan hiéu qua dé
ting 1gi nhuan khi san xut & quy mo cong
nghié€p [26]. Thoi gian 1én men khac nhau
trong khoang tir 24 gid dén 120 gis (Hinh
6). Khi gia ting thoi gian 1én men, ham
lugng thu prodigiosin tang ti 1€ thuan véi
nhau. Cu thé, thoi gian 1én men 1a 96 gio,
ham Iugng prodigiosin cao nhit dat 527,28
unit/té bao; ké dén véi thoi gian 1én men 1a
120 gid, ham lugng prodigiosin dat 521,79
unit/té bao; véi thai gian 1én men 12 72 gio,
ham lugng prodigisoin dat 511,97 unit/té
bao va thip nhat ham luong prodigiosin
chi dat 305,17 unit/té bao khi thoi gian 1én
men 12 24 gi. K&t qua nghién ciu tuong tu
Srimathi et al. [27], thoi gian 1€n men thich
hop cho qua trinh san xuat prodigiosin tit
vi khudn Serratia marcescens 1a 96 gid.
Nhu vay, vi khuin S. marcescens SR3 san
xuat prodigiosin tét nhit trong diéu kién
thoi gian 1én men la 96 gic va ham lugng
prodigiosin dat 527,28 unit/té bao.
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cung mot cot khong khdc biét y nghia
thong ké & miic 5%.)

V. KET LUAN

Vi khuin S. marcescens SR3 sian xuat
prodigiosin t6t nhat trong diéu kién lén
men chim dudi ciac diéu kién nhu moi
truong dinh dudng LB; pH = 8; ngudn car-
bon (lactose 1 g/L); ngudn nitrogen (yeast
extract 5 g/L); thé tich chiing ban dau (7%,
v/v) va thoi gian 1én men (96 gio) cho ham
lugng prodigiosin 527,28 unit/té bao.

L.OI CAM ON

Chéan thanh cam on Trung tam Cong
nghé Sinh hoc tinh An Giang, S& Khoa
hoc & Cong nghé An Giang da tao diéu
kién va hd trg d€ thuc hién nghién ctiu nay.
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