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TOM TAT
Carotenoid 12 ho séc t6 c6 vai tro quan trong d6i voi doi séng con ngudi va dugce 0 ung dung trong
nhiéu linh vuc khac nhau nhu thyc pham, y dugc, cong nghiép. Tuy nhién, viée san Xuét carotenoid tir
cac moi truong thuong mai con co6 gia thanh cao. Trong nghién ciru nay da tién hanh danh gia nghlen
clru kha nang st dung vo dira dé san xuét carotenoid tir ndm men Rhodosporidium paludigenum. Ket
qua cho thy, dich chiét tir vo dira ¢ thé thay thé hoan toan méi trudng Hansen trong san xuat
carotenoid. Ham lugng carotenoid dat gié tri cao nhét 1a 1,332+0,006 mg/g va 6,362+0,539 mg/L. Bén
canh do, dich chi‘ét thu dugc tir chung R. paludigenum c6 hoat tinh khang oxy kha manh dat
93,52+0,31% va dong thoi ¢6 kha nang khang vi khuan Escherichia coli, Pseudomonas aeroginosa va
Salmonella sp. ] o
Tir khoa: Carotenoid, Khang khuan, Rhodosporidium paludigenum, Sac to, Vo dura
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ABSTRACT

Carotenoids are pigments playing crucial roles in human life and are applied in many fields, such
as food, medicine, and industry. However, the commercial production of carotenoids is still expensive
at present. In this study, we investigated the possibility of Rhodosporidium paludigenum for producing
carotenoids from pineapple peel. The results showed that the pineapple peel extract could replace the
Hansen medium in the production of carotenoids. The highest carotenoid content was 1.332+0.006 mg/g
and 6.362+0.539 mg/L. In addition, the extract obtained from R. paludigenum had highly antioxidant
activity (93.52+0.31%) and was found to be more effective against Escherichia coli, Pseudomonas
aeroginosa, and Salmonella sp.
Keywords: Antibacterial, Carotenoids, Pigment, Pineapple peel, Rhodosporidium paludigenum

1. MO PAU

Carotenoid 12 mdt trong nhiing loai
sic to dong vai tro quan trong trong doi
song con ngudi. Carotenoid dugc st dung
nhu tién chit vitamin A dung trong thuc

du d3 c6 nhiéu loai carotenoid tu nhién va
tong hop, nhung carotenoid duogc khai thac
tir vi sinh vét van dang thu hut dwoc nhiéu
sy chu y trong nhitng nam gan day (Kaczor
va Baranska, 2016). Dic biét, nAm men do la

phé?im va thttc dn chan nudi, thuéc nhudm tu
nhién, chat chéng oxy héa va c6 thé hoat
tinh e ché khdi u (Baker va Guenther,
2004; Frengova va Beshkova, 2009). Mac
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mdt nhom cac loai nAm men c6 kha ning
téng hop céc sic t carotenoid bao gom p-
carotene, torulene va thorularodin tao mau
cho khuéan lac nhu mau vang, cam va do.
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Trong sb cac loai ndm men d6 san xuét
caroteinoid thi Rhodosporidium sp. dugc
danh gia c6 wu thé cao dé co thé tong hop
hiéu qua cac phan tr nay véi ham lugng cao
va kha nang sinh truéng nhanh (Bonadio va
cs., 2018).

O hau hét nAm men, con duong sinh
tong hop carotenoid déu co su bién doi
acetyl - CoA thanh 3 - hydroxymethyl
glutaryl - CoA (HMG-CoA) bdi HMG -
CoA synthase. HMG — CoA s& chuyén doi
thanh hop chét Cs, mevalonic acid (MVA),
tién chat dic biét dau tién cua con duong
sinh tong hop terpenoid. MVA trai qua mot
chudi cic phan tng phosphoryl hoa boi
enzyme MVA kinase dong thoi bi
decarboxyl hoa dé tao thanh isopentenyl
pyrophosphate (IPP). IPP bién d6i dong
phan thanh dimethylallyl pyrophosphate
(DMAPP) bing cach gin lién tiép 3 phan tir
IPP tao thanh DMAPP. Cac phan ung nay
dugc xuc tac boi prenyl transferase tao
thanh hop chit Cx geranyl geranyl
pyrophotphate (GGPP). Sy trung hop 2
phan tir GGPP tao ra phytoene (hop chat Cso
dau tién cta quy trinh). Cudi cung la giai
doan tong hop carotenoid tir phytoene,
phytoene dugc chuyén thanh lycopene.
Lycopene dugc xem la tién chat dé tong hop
nén B-carotene va torulene, sau d6 torulene
s€ tham gia qua trinh khir va oxy hoa nho sy
xuc tic cua enzyme oxidase dé hinh thanh
nén torularhodin (Igreja va cs., 2021). Cac
yéu t6 dinh dudng (ngudn carbon, nito,
vitamin,...) va vat ly (nhiét @6, pH, oxy, anh
sang,...) ciing anh huong dén su phat trién
té bao va biéu hién gen carotenogenesis hay
qué trinh sinh tdng hop sic t6.

Nam men cé thé tong hop carotenoid
khi duoc nudi cdy trong méi truong thuong
mai, chira nhiéu ngudn carbon tinh ché khac
nhau, ching han nhu glucose, xylose,
cellobiose, sucrose, glycerol va sorbitol, tuy
nhién loai mdi trudng nay cd chi phi cao.
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Mot sb loai chat nén chi phi thdp hon di
duogc nghién ctru dé san xudt carotenoid boi
nim men do, ché“ing han nhu nudc mia, vang
stra, ri duong, ruou ngd (Galal va Ahmed,
2020). Chat thai tir trai cay 1a chat nén tiém
ning dé san xuat carotenoid vi sinh vét do
chtra nhiéu carbon va khoang chat. Hon
nita, vo trai cdy ciing chira cac tién chit
carotenoid bao gém  geranylgeranyl
pyrophosphate (GGPP) lién quan dén qua
trinh sinh tong hop carotenoid theo con
duong methyl - D - erythritol - 4 - phosphate
(MEP) (Loto va cs., 2012). Nham tim kiém
mdi truong thich hop, tdi wu chi phi ciing
nhu tin dung ngudn chat thai hiru co ¢6 sin
dé san xuét carotenoid, chung toi tién hanh
nghién ctru hi€u qua cua viéc st dung dich
chiét tir vo dura dé tong hop carotenoid bang
loai ndm men R. paludigenum. Ddong thoi
khao sat anh huong mot s6 yéu t6 dén kha
ning sinh tong hop carotenoid cua loai R.
paludigenum dwoc nudi cdy trong moi
truong c6 chira dich chiét tir vo dua.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CcUU

2.1. Vatli¢u

Chung ndm men R. paludigenum
duogc cung cap boi phong thi nghiém Cong
nghé vi sinh thugc Khoa Sinh - M6i truong,
Truong Pai hoc Su pham — Pai hoc Pa
Ning.

Chét nén: V¢ dtra duge dun & 100°C
trong 30 phut theo ti I¢ 1:1 (vo dira : nudc
ct). Dich chiét dugc loc bang mang loc co
kich thudc 16 100 um va duoc sir dung lam
mdi truong 1én men (Singh va cs., 2018).
2.2. Phwong phap

Phwong phap hoat hoa va tang sinh :

N4dm men R. paludigenum di duoc
giit gidng trong modi trudng Hansen chira
50% glycerol, bao quan ¢ -20°C. Hoat hoa
bang cach cdy ria trén méi truong Hansen
va nudi ¢ nhiét do phong trong 24 gio. Tu
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céc khuan lac don thu duge trén dia thach,
chon mdt khuén lac don cho vao nudi céy
trong binh thuy tinh tam giac 250 mL chtra
50 mL moéi truong Hansen. Tién hanh nudi
ciy lic & 28°C, trong 24 gio.

Téng hop carotenoid bang ndm men
R. paludigenum: B6 sung 1 mL dich nubi
cdy ndm men (10° t& bao/mL) vao cac binh
tam giac (thé tich 250 mL) ¢6 chira 50 ml
dich chiét vo dira theo 3 nghiém thirc khac
nhau véi pH = 6 va i & 25°C, trong may lic
1 nhiét voi téc do lac 120 vong/phut trong 6
ngdy. Thanh phan cta cac nghiém thirc cu
thé nhu sau: nghiém thtrc 1 (NT1) chi chira
dich chiét vé dua; nghiém thirc 2 (NT2) bao
gom dich chiét vo dua + 3 g/L KH2POq, 3
g/L MgS04.7H,0,10 g/L peptone; nghiém
thic 3 (NT3) - 50 mL méi truong Hansen
long (50 g/L D-glucose + 3 g/L KH2PO4, 3
g/L MgS0.4.7H,0,10 g/L peptone). Két thic
thi nghiém tién hanh danh gia cac chi tiéu:
sinh khéi khoé coa ndm men, ham lugong
carotenoid, ham lugng duong khir (Warjoto
va cs., 2020).

Anh huéng cua pH (4, 5, 6, 7), nhiét
d6 (20°C, 25°C, 30°C, 35°C), thoi gian u (5,
6, 7, 8 ngay) ciing di duoc tién hanh véi cac
chi tiéu danh gia sinh khéi kho ndm men,
ham lugng carotenoid.

Tdch chiét va dinh heong carotenoid:
Dich nudi cdy long duoc ly tam 4000
vong/phut trong 5 phut dé thu két tia. Phin
dich ndi phia trén dugc giir lai dé xac dinh
ndng do dudng khir. Két tua dugc rira 2 1an
bang nude cit va dem sdy ¢ 50°C dén khdi
luong khong doi. Carotenoid dugc tach
chiét tir sinh khdi kho bang cach sir dung
Dimethyl sulfoxide (DMSQO) va acetone
(Rodriguez — Amaya va cs., 2008; Fonseca
va cs., 2011). Bé sung 0,2 g sinh khéi vao 3
mL DMSO va tu trong 1 gid, voxtex trong 3
phut. Sau do, bd sung thém 6 mL acetone,
ly tdim & 1800 vong & 25°C trong 10 phut.
Thu dich ndi (lap lai 2-3 1an dén khi cac té
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bao mit mau). Thu va gdp tit ca dich chiét
acetone va dich ndi chira DMSO. Thém 10
mL NaCl 20% (w/v) va 10 mL Petroleum
ether (PE). Sau khi khudy va tich pha,
luong nudc thira dugce loai bo b:fmg NaySO4
dé thu duoc carotenoid. Thu dich nbi sic to
trong pha PE.

Téng nong do carotenoid duoc xac
dinh bang phép do quang phd (Biospectro,
SP 220, Trung Qudc) & bude song 474 nm.
Ham luong carotenoid trén 1 g sinh khéi
ndm men kho (mg/g) tinh theo phuong

N 100AV
trinh: C = ,
21m

carotenoid (mg/g); A- Po hap thu cta dich
chiét sic t6 trong dung méi PE & budc song
474 nm (2100 mol/L/cm) (5); V- Thé tich
dich chiét sic té (mL); m- Sinh khéi kho
nam men ding dé chiét (g).

trong do C- Ham luong

Ham luong sic té tinh trén thé tich
dich nudi cdy ndm men (ug/L) tinh theo
cong thire: T = C*m, trong do, T- Ham
lugng carotenoid tinh trén thé tich dich nuéi
cdy (mg/L); C- Ham luong carotenoid tinh
trén gam sinh khdi khé (mg/g); m- Sinh
khdi kho tinh trén 1 lit dich nudi cdy (g/L).

Khdo sdt hoat tinh chéng oxy hod:
Hoat dong loai bo géc tur do dugc xac dinh
bang phuong phap khir mau ABTS* (2,2
azino-bis (3-ethylbenzothiazoline-6-
sulfonic acid)) dugc mo ta boi Re va cs.
(1999). Dung dich ABTS* dugc chudn bi
bang cach cho 10 mL dung dich ABTS 7
mM va 10 mL dung dich K»S,0g 2,45 mM.
U dung dich trong t6i 16 gio, sau d6 pha
lodng bang ethanol, diéu chinh d6 hip thu
cua dung dich ¢ budc song 734 nm c6 mét
d6 quang 1a 0,7+0,05. Tién hanh khao sat
hoat dong trung hoa gdc tu do ABTS* bang
cach cho 10 pL dich chiét carotenoid vao
990 uL ABTS*. Hon hgp phan tmg dugc U
trong 6 phut. Sau d6, do do hap thu quang
phé & bude song 734 nm. Két qua so sanh
v6i Vitamin C. Phan traim bat goc tu do
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dugc tinh theo cong thirc: [100*(A-B)]/A,
trong d6: A- gia tri OD7z ciia mau ddi
ching (thay mau bang dung dich dém); B-
gia tri OD734 clia mau.

Khao sat hoat tinh khdng khudn: Cac
chung vi sinh vat kiém dinh: Escherichia
coli (ATCC 25922), Pseudomonas
aeruginosa (ATCC 15442), Samonella
typhirinum 13.100816 cung cap boi khoa Y
- Duoc, Pai hoc Da Nﬁng.

Hoat tinh khang khuan dugc khao sat
bang phuong phap duc 15 thach. Carotenoid
dugc hoa tan trong DMSO. Ddi chimg dm
dugc sir dung 1a DMSO, dbi ching duong
1a chit khang sinh tetracyclin. Hat 100 pL
chit thir nghiém cho vao 13 thach va u cac
dia petri trong 24 gio & 37°C. Quan sat két
qua dwa vao vong vo khuan.

B6 tri thi nghiém va xir 1y s6 liéu: C4C
nghiém thirc duoc 1ap lai 3 1an, ldy gia tri
trung binh. Cac s6 liéu duoc xir Iy va xac
dinh y nghia thong ké bang phan mém xt ly
s0 ligu SPSS 22.0.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ciia dich chiét tir vé dira
dén kha ning san xuit carotenoid béi R.
paludigenum

Két qua nghién ciru cho thdy, dich
chiét vo dua co thé duge su dung nhu chét
nén cho vi khuan R. paludigenum tong hop
carotenoid (Hinh 1 va Hinh 2). Sinh khéi
khé ctia ndm men sau khi nudi cdy véi moi
truong co bd sung dich chiét vo dira dat cao

| i 2 R T it

hon so véi mdi truong Hansen 1ong (NT3).
Tuy nhién, chua nhan thdy su khac biét
mang ¥ nghia thong ké giita NT1 va NT2
(Bang 1).

Két qua cho thiy rang, tir NT1 da thu
dugc ham lugng carotenoid cao nhét dat
1,287+0,037 mg/g va 0,448+0,284 mgl/L.
Sau d6, ham lugng giam dan trong NT2 va
NT3. Két qua thip nhat 1a 0,412+0,004
mg/g va 1,249+0,012 mg/L & nghiém thirc
3. Két qua nay ciing twong dong vai dir liéu
cua Cheng & Yang (2016) da thu dugc, khi
ham lugng carotenoid tao ra trong mobi
truong ¢ bo sung ri dudng cao hon so véi
mdi truong tong hop YM (yeast extract 3 g,
malt extract 3 g, dextrose 10 g, peptone 5 g,
agar 20 g). Tuy nhién, ham lugng
carotenoid dugc tao ra trong 1én men tir dich
chiét vo dira trong nghién ctru nay cao hon
so voi tur ri duong (2,611 mg/L).Trong
nghién ctru cua Buzzini & Martin (2000) da
sir dung nho lam chit nén dé san xuat sic to
bang R. glutinis DBVPG 6439 va thu duoc
ham lugng carotenoid la 5,95 mg/L, cao
hon gan 1,33 lan so v&i nghién ciru cua
chung t61. Trong nghién clru tuong tu voi ba
mia 1am chét nén chinh, Silva va cs. (2021)
thu dugc ham luong carotenoid 1a 0,18
mg/g, thap hon két qua tir vo dira dén 7,2
1an. Nhu vay c6 thé thdy sir dung dich chiét
tir vo dira cho phép tong hop carotenoid véi
ham lugng cao gan nhu dich chiét nho va
cao hon so voi ri duong, ba mia.

Hinh 1. Sinh khoi long cua R.paludigenum ¢ NT1, NT2, NT3 khi tién hanh nudi cay & mat do ban
dau 10° te bao/ml va lac 120 vong/phut, nhiét do 25°C trong 6 ngay
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Hinh 2. Dich chiét carotenoid cua R.paludigenum & NT1, NT2, NT3

Bing 1. Sinh khdi nAm men kho, ham luong carotenoid ciia chung R. paludigenum

Ham lugng carotenoid

Nghiém thirc Sinh khdi kho (g/L)
mag/g mg/L
NT1 3,48+0,20° 1,287+0,037¢ 4,482+0,284°¢
NT2 3,39+0,07° 1,099+0,007" 3,714+0,073°
NT3 2,71+0,35% 0,413+0,0042 1,249+0,0122

Cac chit cdi khac nhau trong cing mét cot thé hién s sai khac 6 mirc ¥ nghia p < 0,05 (Ducan test).
NT1- dich chiét vo dira; NT2-dich chiét vo dira, 3 g/L KH2POs, 3 g/L MgSO4.7H,0, 10 g/L peptone;
NT3-mdi truong Hansen long (50 g/L D-glucose, 3 g/L KH2POq, 3 g/L MgS04.7H20, 10 g/L peptone).

3.2. Anh huong cia pH, nhiét do va thoi
gian nudi cAy dén khi ning tong hop
carotenoid cua R. paludigenum tir dich
chiét vo dira
3.2.1. Anh hudng ciia pH

Dich chiét tir vo dira c¢6 pH thay doi
tir 4 dén 7 khi chinh béi NaOH IN va HCI
IN dugc cay giéng nam men voi mat do 10°
té bao/ml va tién hanh nuéi ciy lic 120
vong/phit, nhiét d9 25°C trong 6 ngay. Két
qua thu dugc cho thiy gia tri pH ciia moi
truong dich chiét vo dira co anh hudong dén

sinh khéi va ham luong carotenoid cta loai
R. paludigenum (Hinh 3 va Hinh 4). Tai céc
diéu kién nuoi cay c6 pH moéi truong 12 4,0;
5,0; 6,0 va 7,0; chung R. paludigenum cé
kha ning sinh truong va téng hop
carotenoid. Trong d6, sy gia ting sinh khoi
kho va ham luong carotenoid cao nhat dugc
quan sat thdy & méi truong nudi cay co pH
6,0 1an lugt 1a 3,74 + 0,21 g/L va 4,568 +
0,085 mg/L. Gia tri ham lugng carotenoid
thdp nhat thu duoc & méi truong 1a pH 7,0
(1,95+£0,59/L; 0,984 + 0,012 mg/L) (Bang
2).

Bing 2. Sinh khi kho, ham lugng carotenoid cua loai nAm men R. paludigenum & cac diéu
kién pH cta mdi truong khac nhau
Ham lugng carotenoid

pH Sinh khdi khé (g/L) malg gl

4 2,16%0,522 0,754+0,004° 1,990+0,050°
5 2,6420,11° 1,160%0,007¢ 2,506+0,047¢
6 3,7420,21° 1,222+0,008¢ 4,568+0,085¢
7 1,95+0,50? 0,506+0,0022 0,984+0,0122

Cdc chit cdi khac nhau trong ciing mét cot thé hién sw sai khéc ¢ mirc y nghia p < 0,05. (Ducan test)

Hinh 3. Sinh khdi nAm men R. paludigenum thu dugc ¢ cac mic pH méi truong 4, 5, 6, 7.
Luong sinh khoi ndm men tuong ing véi mau cua dia moi truong. Mau dé tuong: luong sinh
khoi cao, mau cam: lugng sinh khoi trung binh, mau cam nhat: lugng sinh khoi thap.
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Hinh 4. Dich chiét carotenoid cua loai R. paludigenum & cac mtrc pH méi trudng 4, 5, 6, 7.

Két qua trén twong dong voi nghién
ctru cua Warjoto va cs. (2020). Ham lugng
carotenoid cao nhat thu dugc & nhom xir 1y
IV (107,63 pg/g) voi pH ban dau 1a 6 va
khong bd sung uré trong méi truong. Silva
va cs. (2021) thiy rang sinh khoi kho va
ham lugng carotenoid cao nhét d3 duogc tim
thdy d6i véi loai R. minuta & pH= 6,5 va R.
mucilaginosa ¢ pH = 6 v6i ham lugng lan
luot 14 28+0,01 mg/L; 72,840,026 pg/g va
37+0,002 mg/L; 236,8+0,013 pug/g. Nghién
ctru ctia Tarangini va cs. (2014) cho ring
pH khéc nhau, sy ting truong sinh khdi cia
R. rubra dugc xac dinh & pH moi truong tir
5 dén 9 va san xuit sic t6 di dugc quan sat
chi & muc pH méi truong la 6 va 7.

Két qua cho thdy rang san xuét sic td
tir dich chiét vo dira boi loai R. paludigenum
phu thudc nhiéu vao pH méi trudng nudi
cdy. R. paludigenum thich tng v&i moi
truong acid yéu, & cac gia tri pH rét thap,
hodc cao s& wc ché su phat trién cta nim
men cling nhu kha ning sinh tong hop
carotenoid. Cac két qua trudc do cua
Allahkarami va cs. (2021) cho rang pH
kiém hoat dong nhu mot tac nhan gay stress
va lam thay d6i toc do trao ddi chét va hap

thu chéat dinh dudng dan dén ting cuong
hoat dong cac gen chuyén hoa glucose cuia
té bao va do d6 ting cuong téng hop
polysaccharide thay vi carotenoid. Trong
diéu kién pH ban dau 14 4, ¢6 su giam dang
ké sinh khdi dugc tao ra. O pH thép té bao
ndm men budc phai tong hop carotenoid
nhung do sinh khéi thip nén ham luong
carotenoid bi giam (Cheng va cs., 2016). Vi
vay, gia tri pH moi truong 14 6 dugce st dung
cho céc khao sat tiép theo.
3.2.2. Anh huong ciia nhiét do

Tién hanh khao sat cac nhiét do nudi
cAy khac nhau voi ché do lac 120 vong/phit,
nhiét d6 25°C trong 6 ngay dé tim ra nhiét
d6 thich hop nhit cho qua trinh san xudt
carotenoid cua loai R. paludigenum. Két
qua cho thidy R. paludigenum déu sinh
truong va san xuit carotenoid & tit ca cac
muc nhiét d§ khao sat (Hinh 5). Tuy nhién,
nhiét d6 thich hop dé san xuét sinh khdi va
carotenoid cua R. paludigenum 1a 25°C lan
luot dat duoc 1a 4,00+0,15 g/L va
5,033+0,063 pg/L. O nhiét d6 35°C sinh
khdi va ham lugng carotenoid 14 thip nhat
chi ¢ muc 1a 0,61+0,01 g/L va 0,362+0,005
ug/L (Bang 3).

Bdng 3. Sinh khi kho, ham luong carotenoid & cac mirc nhiét d6 nuéi ciy cia R. paludigenum

Ham lugng carotenoid

Nhiét d6 (°C)  Sinh khéi kho (g/L) aTa T
20 1,43+0,04 1,216+0,002° 1,096+0,019°
25 4,00+0,15¢ 1,271+0,013¢ 5,033:0,063¢
30 1,99+0,26°¢ 0,674+0,002° 1,342+0,092°
35 0,61+0,01° 0,589+0,0012 0,362:+0,005

Cic chir cai khac nhau trong ciing mét cot thé hién su sai khéac ¢ mire y nghia p < 0.05 (Ducan test)
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Hinh 5. Dich chiét carotenoid cta loa1 R. paludlgenum 0 cac muc nhiét d6 nuoi cay khac nhau

Nhung két qua nay cao hon gép 2 lan
so v6i két qua ctia Cheng va Yang (2016).
Ham lugng carotenoid theo bao céo cling
cao nhat ¢ 25°C nhung chi dat 2,506 mg/L.
Ham luong carotenoid thap nhét 1a 1,630
mg/L ¢ 31°C. Nhiét do cao khong c6 1gi cho
qua trinh tong hop B-carotene va torulene
nhung thich hop cho torularhodin (Cheng
va cs., 2016). Chandi va cs. (2011) ly giai
rang, nhiét do trén 30°C co thé giy ra su
bién tinh ciia cac enzyme lién quan dén qua
trinh tao carotenoid.

3.3.3. Anh huéng cia thoi gian nuéi cdy

Qua két qua khao sat nhan thiy ham
lugng carotenoid cua R. paludigenum dat
t6i da sau 6 ngay nudi ciy, vi ham lugng
1a 1,332:+0,006 gan v6i giai doan suy vong
khi sinh khi bat dau giam sau d6 (Béang 4,
Hinh 6). Diéu nay c6 thé giai thich, khi vao
pha suy vong do thiéu chat dinh dudng, do
cac chat doc hai hodc do cac lysosome cuia
té bao giai phong 1am phan huy céc té bao
chét dan t6i sinh khi giam.

Bing 4. Sinh khdi kho, ham lugng carotenoid & cac muc thoi gian nudi cdy khac nhau tir R.

paludigenum
Thoi gian nudi ciy (ngdy  Sinh khéi kho (/L) T Ham luong Car":ﬁgﬂl_d
5 2,02+0,05 0,079+0,004° 2,859+0,039°
6 4,780,41° 1,332:0,006¢ 6,36240,539°
7 3,210,01 1,126+0,003¢ 3,617+0,011°
8 2,06+0,10% 0,942+0,002? 1,940£0,100%

Cic chir cai khac nhau trong ciing mét cot thé hién su sai khéc 6 mirc y nghia p < 0,05.

]

Hinh 6. Dich chiét carotenoid ctia ching R. paludigenum & cic mirc thoi gian nudi cay

https://tapchidhnlhue.vn
DOI: 10.46826/huaf-jasat.v7nly2023.1057

3383


https://tapchidhnlhue.vn/

HUAF JOURNAL OF AGRICULTURAL SCIENCE AND TECHNOLOGY  ISSN 2588-1256  Vol. 7(1)-2023: 3377-3387

Két qua nay tuong dong véi bao cdo
vé san xuét caroten bang R. toruloides dugc
nudi cay trong moi truong chiét xuat tir chat
thai rau (Singh va cs., 2018). Trong giai
doan ting truong ban dau, khong quan sat
thdy san xuat carotenoid trong méi truong
chiét tir chét thai rau hodc mdi trudng co sé
(glucose 5 g/L; NaHPO4 6 g/L; NaCl 5
g/L; KH2PO4 3 g/L; NH4CI 2 g/L; MgSO4
0,1 g/L; chiét xudt ndm men 2 g/L; thach
1,6% (W/v); pH 5,5) vi né la chit chuyén
hoa thtr cAp. Sau 45 gio nudi cdy, qua trinh
san xuét carotenoid bat ddu khi qué trinh
nudi cdy dat dén giai doan ting truong tinh.
San xuét carotenoid tdi da dwoc quan sat
thdy sau 72 gid va 100 gio ting truong &
mbi truong nudi cdy dugc chiét xuat tir chat
thai thyc vat va moéi truong co so tuong ing
1262+ 1,70 mg/L va 57 + 2,18 mg/L. Theo
Lee va cs. (2014) nhitng thay ddi vé trao ddi
chit ¢ R. toruloides trong céc giai doan ting
truong khac nhau, tirc 1a giai doan logarit
hodc mil (ngay 1 va 4), pha tinh (ngay 7) va
pha tinh mudn (ngay 12). Trong giai doan
cubi tinh, phan 16n dong chuyén hoa tir
acetyl-CoA huéng dén qua trinh sinh tong
hop acid béo va carotenoid, chir khong phai
la chu trinh acid tricarboxylic (TCA) va con
dudng chuyén héa amino acid. Tuy nhién,
su biéu hién cua carotenoid nhu 1a chat
chuyén héa thir cap c6 thé duge diéu chinh
boi cac co ché phan tir khac nhau c6 thé dan
dén cac két qua da dang c6 thé xay ra trong

mot s6 diéu kién nhét dinh (Warjoto va cs.,
2020).

3.3. Khéo sat hoat tinh khang oxy héa va
khang khuin cia carotenoid dwoc tong
hop béi R. paludigenum 1én men tir dich
chiét vé dira

3.3.1. Kha nang bat goc tw do ABTS

Géc tur do 1a cac nguyén tir hodc phan
tr ¢ 16p quy dao ngoai cung chira mot dién
tir don 1¢. Do vay, cac gbc tur do co kha ning
oxy hoa rat cao. Cac chét chong oxy hoa s&
cho di moét electron ma géc tw do can dé tao
nén nguyén tir bén virng, tir d6 1am giam kha
nang phan ung véi nhitng nguyén tu/phan
ttr khac. Diéu dic biét 1a chat chdng oxy hoa
van gitr dugc tinh 6n dinh cta ching sau khi
cho bot mot dién tir ma khong tré thanh gdc
tu do moi.

Hoat dong chéng oxy héa ctiia mot
hoat chit bat ky phu thudc vao kha nhiéu
yéu té nhu ham luong lipid, ndng d6 chit
chéng oxy hoéa, nhiét d, oxygen, su c6 mat
ctia cac chit chéng oxy hoa va cac thanh
phan khéac trong thyc phim nhu nudc va
protein. O ddy chung toi sir dung ABTS* Ia
mot géc tw do 6n dinh va c6 kha nang nhan
dién tir hodc hydrogen dé trd thanh phan tir
khong 6n dinh nhiam khao sat kha ning
chbng oxy hoa cua cac carotenoid thu nhan.
Vitamin C dugc st dung nhu 14 chat chuan
d6i chimg. Két qua khang oxy hoa cia dich
chiét carotenoid tir R.paludigenum duogc
trinh bay trong Bang 5.

Bing 5. Hoat tinh khang oxy ho4 cua dich chiét carotenoid tir R.paludigenum

Mau Mat 46 quang Hiéu suét (%)
Mau dbi chimg (-) 0,745+0,010° 0,000+0,000°
Mau carotenoid 0,048+0,005? 93,520+0,3202
Vitamin C (+) 0,061+0,002? 91,810+0,280°2

Cic chir cai khac nhau trong ciing mot cét thé hién su sai khéc ¢ mire y nghia p < 0.05.
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Két qua nghién ctru cho thdy, mau
carotenoid thu nhan tir nAm R.paludigenum
¢6 kha nang khang oxi hoa cao, hiéu suat
bat goc tu do dat 93,52% tuong duong véi
mau ddi ching Vitamin C. Két qua nay

DMSO (-)

cling twong tu nhu két qua ngién ctu cua
Tran Quang Vinh va cs. (2020) kha ning bt
gdc tu do miu Astasanthin 1a 88,907% va
Vitamin C la 81,135%.

Vitamin C ( +)

Hinh 7. Sy thay d6i mau ABTS* ctia mau

3.3.2. Khao sdt hoat tinh khéng khudn cia
dich chiét carotenoid bsi Rhodosporidium
paludigenum ti dich vo dira

Két qua khio sat kha ning khang
khudn cua dich chiét carotenoid boi R.
paludigenum va bang DMSO Ién cac loai vi
khuan Escherichia coli (ATCC 25922),
Pseudomonas aeruginosa (ATCC 15442),
Samonella typhirinum 13.100816 cho théy,

Hinh 8. Kha ning khang khuan ctia dich chiét carotenoid tir R.paludigenum

dich chiét carotenoid c6 kha niang khang
khuén va trc ché sy phat trién ciia vi khuén.
Vong vo khudn tir 8 - 12 mm. Piéu nay
chung t6 hoat tinh cta carotenoid thu nhan
bang DMSO kim ham sy phat trién cua vi
khuan. D4i chimg 4m DMSO khong tao
vong v6 khuan (duong kinh vong vo khuan
bang 0 mm), d6i chimg duong tao vong vo
khudn rong va rd (duong kinh vong vo
khuan tir 13 - 18 mm) (Hinh 8).

DMSO (-)
@ hinesm®

Carotenoid

(A): Escherichia coli (ATCC 25922), (B): Samonella typhirinum 13.100816, (C): Pseudomonas aeroginosa

4. KET LUAN

Két qua nghién ctru cho thiy dich
chiét tir vo dira c6 thé duoc st dung nhu
chat nén dé tang cuong kha ning téng hop
carotenoid tir nAm men R. paludigenum.
Diéu kién nudi cay tdi wu dé tong hop
carotenoid la 225°C, sau 6 ngay ¢ pH moi
truong 1a 6,0. Ham lugng carotenoid dat gia
tri cao nhat 1a 1,332+0,006 mg/g va

https://tapchidhnlhue.vn
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6,362+0,539 mg/L. Dich chiét thu duoc tir
R. paludigenum c6 hoat tinh khang oxy kha
manh dat 93,52+0,32% va dong thoi c6 kha
ning khang vi khuan Escherichia coli
(ATCC 25922), Pseudomonas aeruginosa
(ATCC 15442), Samonella typhirinum
13.100816. Két qua clia nghién ctru 14 co s&
khoa hoc cho viéc st dung v dira dé san
Xuét carotenoide, gitp giam chi phi san xuét
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hop chét nay, ciing nhu tan dung phy phim

néng nghiép va bao v€ moi trudng.

TAI LIEU KHAM KHAO

1. Tai ligu tiéng Vigt

Tran Quang Vinh, Duong Qubc Cuong, Ngb Dai
Nghiép va Hoang Nghia Son. (2021). Nghién
ctru tach chiét va khao sat tinh oxy hoa, khang
khuin cua dich chiét Astaxanthin tir
Rhodosporidium sp. bang DMSO. Tap chi
Khoa hoc Dai hoc Tday Nguyén, 47, 86-92.

2. Tai liéu tiéng nuéc ngoai

Allahkarami, S., Sepahi, A.A., Hosseini, H., &
Razavi, M.R. (2021) Isolation and
identification of carotenoid-
producing Rhodotorula sp. from Pinaceae
forest ecosystems and optimization of in
vitro carotenoid production. Biotechnol.
Rep., 32, e00687.

Baker, R., & Guenther, C. (2004), The role of
carotenoids in consumer choice and the likely
bene Wts from their inclusion into products
for human consumption. Trends in Food
Science & Technology. 15(10), 484-488.

Bonadio, M.P., de Freita, L.A., & Mutton, M.J.R.
(2018), Carotenoid production in sugarcane
juice and synthetic media supplemented with
nutrients by Rhodotorula rubra 102. Brazilian
Journal of Microbiology, 49(4), 872-878.

Buzzini, P., & Martin, A. (2000), Production of
carotenoids by strains of Rhodotorula glutinis
cultured in raw materials of agroindustrial
origin. Bioresource Technology, 71(1), 41-
44,

Chandi, G.K., & Gill, B.S. (2011), Production
and characterization of microbial carotenoids
as an alternative to synthetic colors: a review.
International Journal of Food Properties, 14,
503-513.

Cheng, Y.T., & Yang, C.F. (2016), Using strain
Rhodotorula mucilaginosa to produce
carotenoids using food wastes. Journal of the
Taiwan Institute of Chemical Engineers, 61,
270-275.

Dominguez-Bocanegra, A.R. & Torres-Mufioz,
J.A. (2004), Astaxanthin hyperproduction by
Phaffia rhodozyma (now Xanthophyllomyces
dendrorhous) with raw coconut milk as sole
source of energy. Applied Microbiology and
Biotechnology, 66(3), 249-52.

Forman, M.R., Hursting, S.D., Umar, A, &
Barret, J.C. (2004), Nutrition and cancer
prevention: a multi-disciplinary perspective

3386

on human trials. Annual Review of Nutrition,
24, 223-254.

Frengova, G.l., & Beshkova, D.M. (2009),
Carotenoids from Rhodosporidium and
Phaffia;  yeasts of biotechnological
importance. Journal of Industrial
Microbiology and Biotechnology, 36(2),163—
180.

Galal, G. F.,.& Ahmed, R.F. (2020), Using of
some agro-industrial wastes for improving
carotenoids  production  from  yeast
Rhodotorula glutinis 32 and bacteria Erwinia
uredovora DSMZ 30080. Microbiology
Research Journal International, 30(1), 15-25.

Igreja, W.S., Maia, F.A., Lopes, A.S., & Chisté,
R.C. (2021), Biotechnological Production of
Carotenoids Using Low Cost-Substrates Is
Influenced by Cultivation Parameters: A
Review. International Journal of Molecular
Sciences, 22, 88109.

Kaczor, A., & Baranska, M. (2016), Carotenoids:
Nutrition, Analysis and Technology. Wiley-
Blackwell, 320pp.

Lee, J.J.L., Chen, L., Shi, J., Trzcinski, A., &
Chen, W.N. (2014), Metabolomic profiling of
Rhodosporidium  toruloides grown on
glycerol for carotenoid production during
different growth phases. Journal of
Agricultural and Food Chemistry, 62(41),
10203-102009.

Loto, I, Gutiérrez, M.S., Barahona, S,
Sepulveda, D., Martinez-Moya, P., Baeza,
M., Cifuentes, V., & Alcaino, J. (2012),
Enhancement of carotenoid production by
disrupting the C22-sterol desaturase gene
(CYP61) in Xanthophyllomyces
dendrorhous. BMC Microbiology, 12(1), 235.

Re, R., Pellegrini, N., Proteggente, A., Pannala,
A., Yang, M., & Rice-Evans, C. (1999),
Antioxidant activity applying an improved
ABTS radical cation decolorization assay.
Free Radical. Free Radical Biology and
Medicine, 26, 1231-1237.

Silva, T.M., da Silva Neto, A.B., & Teixeira, J.M.
(2021), Optimization of pigment production
by Rhodotorula minuta URM 5197 and
Rhodotorula mucilaginosa URM 7409 using
yellow passion fruit peel (Passiflora edulis).
Agrarian and Biological Sciences, 10(17),
€152101724311.

Singh, G., Sinha, S., Bandyopadhyay, K.K.,
Lawrence, M., & Paul, D. (2018), Triauxic
growth of an oleaginous red yeast
Rhodosporidium toruloides on waste ‘extract’

Nguyén Minh Ly va Lé Thi Mai



TAP CHI KHOA HQC VA CONG NGHE NONG NGHIEP

ISSN 2588-1256 Tap 7(1)-2023: 3377-3387

for enhanced and concomitant lipid and (-
carotene  production.  Microbial  Cell
Factories, 17,182.

Shakeri, S., Khoshbasirat, F., & Maleki
M. (2021), Rhodosporidiumsp. DR37: a
novel strain for production of squalene in
optimized cultivation
conditions. Biotechnology for Biofuels,14,
95.

Silva, T. M., da Silva Neto, A.B., Teixeira, J.M.,
Cerqueira-Silva, C.B.M, Gualberto, S.A., &
de Freitas, J.S. (2021), Optimization of
pigment production by Rhodotorula minuta
URM 5197 and Rhodotorula mucilaginosa

https://tapchidhnlhue.vn
DOI: 10.46826/huaf-jasat.v7nly2023.1057

URM 7409 using yellow passion fruit peel
(Passiflora edulis). Research, Society and
Development, 10(17), €152101724311.

Tarangini, K. & Mishra, S. (2014), Carotenoid
production by Rhodotorula sp. on fruit waste
extract as a sole carbon source and
optimization of key parameters. Iranian
Journal of Chemistry and Chemical
Engineering, 33(3), 89-99.

Warjoto, R.E., Jennifer, J., & Lay B.W. (2020),
Carotenoid Production by Rhodosporidium
paludigenum Using Orange Peel Extract as
Substrate. Journal of Biology & Biology
education, 12(3), 319-328.

3387


https://tapchidhnlhue.vn/

