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Tém tit
Nghién ciru ndy dwoc thiee hién nham xdc dinh pH ban dau thich hop sinh cho kha ndng sinh sdc t6 va
monacolin K tir ndm méc Monascus purpureus NBRC 4485. Ngodi ra, dé cdi thién khd ndng tong hop sdc té
va monacolin K, khdo st anh hwong khi bé sung nguon dinh dwedng nhw carbon, nitrogen vao méi truong
co chat gao hirt. Ham liwong sdc t6 vang, sdc t6 dé va monacolin K (2.089,3 ug/g) dat dwoc twong iing & mike
6.946,71 AU/g, 6.269,33 AU/g va 2.574,45 ug/g khi nuéi ciy nam méc M. purpureus ¢ pH 5, méi truong
dige bo sung 0,5% (NH )50, va 0,8% glycerol. Sdc t6 sau thu hoach c6 sw suy giam sau 1 thang (duy tri
dwoe 85,1% va 83,51% twong g vdi sdc t6 vang va do) khao sat trong diéu kién méi trieong tw nhién.

Twr khéa: Lén men bé mat ran, monacolin K, Monascus purpureus, sdc to do, sdac to vang.
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Abstract

This study was conducted to determine the suitable initial pH for the production of pigments and
monacolin K from the mold Monascus purpureus NBRC 4485. In addition, to increase the biosynthesis
ability of pigments and monacolin K, the effect of adding nutrient sources such as carbon and nitrogen to
the brown rice substrate was investigated. The contents of yellow pigment, red pigment, and monacolin K
were achieved at 6,946.71 AU/g, 6,269.33 AU/g and 2,574.45 ug/g, respectively, from M. purpureus cultured
at pH 5, the medium was supplemented with 0.5% (NH ) ,SO, and 0.8% glycerol. The pigment stability has
decreased after 1 month (85.1% and 83.51% of yellow and red pigments were remained, respectively) in
natural environmental conditions.
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1. Giéi thiéu

Trong xa hoi hién dai, con nguodi ngay cang cd y
thirc trong viéc bao vé strc khoe va nhu cAu st dung
céc san pham c6 ngudn gdc tu nhién ciing ngay cang
tang cao. Do d6, cac nha san xuét bat ddu quan tim
dén viéc sir dung chat tao mau thuc phdm ty nhién
hon 14 cac loai chit tao mau nhan tao (Malik & cs.,
2012). Trong nhitng nim gan day, cac hoat dong san
xudt chit mau ty nhién tir dong vat, thuc vat va vi
sinh vat dang tré nén phd bién hon (Sigurdson & cs.,
2017). Trong d6, vi sinh vt 1a mot ngudn day hira hen
cho céac chit tao mau thuc ph?im tu nhién. Chat mau
tir cac loai vi sinh vat mang lai nhing loi thé dang
ké vi chiing ¢6 thé dugc san xuat voi bat ky sd luong
nao va khong phu thudc vao su thay déi cua ty nhién
(Tuli & cs., 2015). Hién nay, cac chit mau do vi sinh
vat san Xuét va duogc st dung thuong mai la riboflavin
(mau vang dugc chiét xuét tir Eremothecium ashbyii
va Ashbya gossypi; carotenoid (sic to vang duoc san
Xudt tir vi tao) nhu B-caroten (tit Dunaliella salina
va D. bardawil), astaxanthin (tt Haematococcus
pluvialis) va phycocianin (sic t6 xanh dugc san xuét
boi Spirulina)... Trong d6, khong thé khong ké dén
cac chat mau tir Monascus, voi 6 loai sac to polyketide
tao ra c6 mau tir vang tuoi dén dé dam. Chinh vi vy,
chung duogc ing dung rong rdi nhu 1am chét tao mau
thuc phém tu nhién, chit bao quan, thuc phém bd
sung va trong y hoc ¢b truyén. Khong chi vy, trong
qué trinh 1én men, Monascus con tao ra nhiéu chét
chuyén hoa thu cép ¢6 hoat tinh sinh hoc khac nhau
nhu chéng ung thu, khang khuan, chéng lai cac bénh
tiéu duong va béo phi (Feng & cs., 2012).

Nhin chung, sic t6 tir vi sinh vat (vi khuin, ndm
va vi tao) 1a mot trong nhitng ngudn chit mau thyc
phém tu nhién hira hen nhat, c6 thé dugc san xuit
ca ndi bao va ngoai bao. Chung dugc dac trung boi
nang suit cao, bén viing va chi phi twong ddi thap do
¢6 thé dugc nudi trén chét thai nong nghiép va thuc
pham vao bt ky thoi diém. Ngoai ra, cac chat mau
thu duoc rat da dang, dé chiét xuit va tuong ddi bén
nhiét, mang lai mét s6 loi ich vé strc khoe va dinh
dudng (Malik & cs., 2012). Do do6, nghién ctru nay
duoc thuc hién nhim khao sat cac diéu kién thich hop
cho qué trinh 1én men bé mit ran dé cai thién kha ning
sinh tong hop sic t6 va monacolin K tir Monascus.

2. Phwong phap nghién ciru
2.1. Nguyén vat liéu va héa chit

Chung ndm M. purpureus NBRC 4485 tir Trung
tam Tai nguyén Sinh hoc Qudc gia (Biological
Resource Center, NBRC) cua Nhat Ban va duoc luu
trlr tai Phong thi nghiém Coéng ngh¢ Sinh hoc Thuc
pham, Vién Nghién ctru va Phat trién Cong nghé Sinh
hoc, Truong Pai hoc Can Tho. Gao It tring IR50404,
dugc mua tai cho Hung Loi, Ninh Kiéu, Thanh phd
Cén Tho. Mai trudng nudi cdy ndm mée duoc sir dung
1a Malt Extract Agar (MEA; HiMedia, An D6). Cac
héa chat bao gdm NaNO,, (NH,),SO,, NaOH, H,SO,,
CH,COOH, C,H,OH, glycerol, gl}lcose, peptone Yé
yeast extract (Xilong, Trung Quoc) va chat chuan
monacolin K (AstraZeneca, Anh).

2.2. Anh huwéng cia pH dén qua trinh sinh
tong hop sic té va monacolin K

Nam méc M. purpureus dugc chuan bi trong
ong thach nghiéng va u ¢ 30°C trong 17 ngay. Thu
dich trich bao tir bang cach cho 5 mL nudc cit vo
trung vao 6ng thach nghiéng. Gao lit tring duoc chia
trong tui polypropylen (PP), b sung nudc cat dé dat
d6 4m 40% va thanh tring nhiét uét & 121°C trong
30 phuat. Gao hip dugc dé ngudi dén 38 - 40°C, bd
sung (NH,),SO, 1,5 M (0,00594 g/g co chat kho) va
H,S0, 0,5 M (0,02 mL/g co chét khd) va diéu chinh
pH vé 4, 5, 6, 7 bing CH,COOH 2N va NaOH IN.
Sau do, chung dich trich bao tir vao co chét sao cho
dat mat s6 10 bao tu/ gco chit kho. Tron déu co chat
vau 6 30°C trong 22 ngay. Thi nghi€ém duoc thuc hién
lap lai 3 lan. Ham luwong sdc to duoc xac dinh theo
phuong phép cua Babitha & cs. (2007): siy kho gao
1én men & 50°C trong 24 gid, can 0,5 g bot da nghién
min cho vao 10 ml ethanol 70%, lic 120 vong/phit
trong 2 gio 6 nhi¢t do phong, ly tdm 5.000 vong trong
10 phut. Hut dich phia trén va pha loang véi ethanol
70% va do & bude séng 505 nm ddi voi sic to do va
410 nm d6i véi sic td vang. Mau ddi chimg 1a ethanol
70%. Tong sd sic to hap thu (AU/g) = Abs x (10/0,5)
x df. Trong d6, Abs: d6 hap thu mau; df: hé sb pha
loang. Tuong tu, ham lugng monacolin K dugc xac
dinh theo phuong phép cua Sun & cs. (2011). Thu
dich trong sau ly tam, pha loang v&i ethanol 70% va
do d6 hap thu & budc song 238 nm.
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2.3. Anh hwéng ciia viée bd sung nguon nitrogen

Nam mdc M. purpureus va dich trich bao tir
duge chuén bi nhu thi nghiém 2.2. Co chit duogc
thanh tring nhiét u6t va diéu chinh pH thich hop
duoc chon tu thi nghiém 2.2. Co chét duoc dé ngudi
dén 38 - 40°C, bd sung NaNO,, (NH,),SO,, peptone
va yeast extract vi ndng d6 0,5%. Chung dich trich
bao tir vao co chit sao cho dat mat sé 10° bao tu/g
co chat khé. Tron déu co chit va u ¢ 30°C trong 22
ngdy. Thi nghiém duogc 1ap lai 3 lan va ham luong
sdc td va monacolin K duoc xac dinh nhu moé ta ¢
ndi dung 2.2.

2.4. Anh hudng ciia viée bd sung nguon carbon

Nam mbc M. purpureus va dich trich bao tir
duoc chuén bi nhu ndi dung 2.2. Co chét duoc thanh
tring nhiét wdt va diéu chinh pH thich hop duoc
chon tr ndi dung 2.2. Co chit duoc dé nguoi dén
38 - 40°C va bo sung ngudn nitrogen dugc chon &
thi nghiém 2.3. Tiép theo, glucose dugc bd sung vao
moi truong véi cac néng do lan luot 12 0,5%, 1% va
2% (w/w); glycerol dugc bd sung voi cac nong do
1an luogt 14 0,8%, 2,4%, 4% (v/w); ethanol tinh khiét
dugc bo sung vao sau khi moi truong hap tiét tring
v6i cac ndng do 1an lugt 14 0,3%, 0,5%, 0,7% (v/w).
Tién hanh 1én men nhu ndi dung 2.2 va ham luong
sic td va monacolin K dugc xac dinh ¢ ngay thir 22
véi modi nghiém thire duge thyc hién 3 lan lap lai.

2.5. Khao sat d§ bén mau ciia sic té theo
thoi gian

Can lugng chinh xac bot gao do sau 1én men hoa
tan trong ethanol 70% lam gidng nhu trich ly do sic
t6. Thu dich sau ly tim va cho vao chai thuy tinh vin
kin nap, luu trit trong diéu kién 4nh sang tu nhién &
nhiét 6 phong. Tién hanh do d6 hip thu & budc song
410 nm va 505 nm dinh ky 10 ngay 1 lan trong 30
ngay. Do bén cua dich trich va bot mau duge danh
gi4 boi phan trim mau con lai sau 30 ngay quan sat.
Cong thuc xac dinh % mau con lai: % A con lai =
A/A, x 100 (%). Trong do, At: do hap thu ctia mau
tai th(n diém t do xac dinh (t = 0- 30) A, do hap thu
clia mau tai budc song cuc dai ban dau voi mdi mau
nghién ctru (t = 0).

2.6. Phan tich va xir Iy két qua

Két qua dugc xir 1y va vé biéu d6 bang phan
mém Microsoft Excel 2013 (Microsoft Corporation,
Hoa Ky). S6 liéu dugc xir Iy thdng ké biang phan mém
Statgraphics Centurion X VI (Statpoint Technologies
Inc., Hoa Ky).

3. Két qua va thao luin

3.1. Anh huwéng ciia pH dén qua trinh sinh
tong hop sic té va monacolin K

D6 pH ban dau ciia moi truong san xuét 1a nhan
t6 quan trong anh huong dén su phat trién ciia nam va
su tong hop séc t6 cling nhu sy hinh thanh monacolin
K. Bang 1 thé hién ham luong sic t6 va monacolin K
duogc xac dinh vao ngay thir 22 ctia qua trinh nuéi ciy.

Bang 1. Anh hwéng ciia pH dén sy hinh thanh sic té va monacolin K

pH Luong sic té vang (AU/g)

Luwong sic té do (AU/g)

Luwgng monacolin K (pg/g)

6852,93 + 21,752

5026,13 £ 16,97 *

2095,12 + 15,87 @

6880,32 + 17,48

5129,52 £33,89 ¢

215537 +27,67°

6044,83 £3821°

525747 +31,41°*

1846,13 £38,55°

~N | N 0B

598467 + 28,61 °

5035,33 £18,53*

1478,19 £ 12,16 ¢

*Ghi chu: Gia tri trong bang la gia tri trung binh cua 3 lan thi nghiém lap lqi. Cac gid tri trung binh trong cung
mét cét theo sau c6 cdc mau tw giong nhau thé hién sy khdac biét khong cé y nghia vé mdt thong ké o do tin cdy 95%.

Két qua & Bang 1 cho thdy nim mébc M.
purpureus c6 kha nang 1én men va téng hop sic tb
& khoang pH duoc khao sat. Két qua nay twong tu
v6i bao cdo cua Yongsmith & cs. (1993), nAm méc
Monascus da dugc quan sat sy phat trién & mot loat
céc gia tri pH tir 2,5 - 8,0 va cho thay pham vi hoat
dong 1y tuong 14 4,0 - 7,0. O thi nghiém nay 1a luong
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sdc t6 vang dat cao nhit & pH 4 - 5 (6.852,93 AU/g
va 6.880,32 AU/g) va giam déan khi tang pH 1én 6 va
7 (6.044,83 AU/g va 5.984,67 AU/g). Trong khi do,
luong sic td do sinh ra & cac mirc pH khong cé su
khac biét ¥ nghia vé& mit théng ké va dao dong trong
khoéang 5.026,13 - 5.257,47 AU/g. Piéu nay cho thay
nam sgi Monascus c6 xu hudng phat trién va hinh
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thanh sic t6 & pH acid t6t hon 1a pH gan trung tinh.
Tuy nhién viéc san xuat cac sic td vang va do co su
khac nhau néu c6 sy thay doi pH ban dau. Cu thé 1a
& pH thap hon thi s& c6 wu thé sinh tong hop cac sic
t6 mau vang va ¢ d6 pH cao hon thi ¢6 uu thé cua
sdc to do (Lin & Demain, 1991; Yongsmith & cs.,
1993). Két qua cua nghién ctru nay phu hop véi két
qua trong mot nghién cuu trude day cua Lv & cs.
(2017). Bén canh d9, trong nghién ctru cia Chen &
John (1993) bao céo ham luong sic td vang dat cao
nhit & pH 4 va sic t6 do dat cao nhat o pH 6,5. Tuong
tu, Nguyén (2013) ciing cho rang pH 4 tot nhat cho
viée tao sic td vang va pH 5,5 tdt nhat cho qua trinh
tao sic td do. Tir d6 cho thay pH ban dau anh huong
dén qua trinh 1&én men va sy bién ddi sic to tir cam,
vang dén sic t do. Cac chit mau do va vang duoc
tao ra tir qua trinh 1én men c6 thay ddi bang cach diéu
chinh thanh phan méi trudng va d6 pH ban dau cua
co chét 1én men.

Bén canh céc chi tiéu vé ham luong sdc tb sinh
ra, monacolin K ciing dugc xac dinh sau 22 ngay 1én
men trén ngudn co chét gao lat. Két qua cho thiy
lwgng monacolin K hinh thanh va dat cao nhét & pH
5 voi 2155,37 pg/g va khac biét khong c6 y nghia
vé mit thong ké & do tin cay 95% & pH 4 (2095,12
ug/g). Tuy nhién, khi tang gia tri pH 1én 6 thi ham
lugng monacolin K giam manh va dat thép nhit &
pH 7 voi 1478,19 ng/g. Két qua nay phu hop véi bao
cao cua Subsaendee & cs. (2014) khi 1én men gao badi
Monascus sp. cho ham luong monacolin K cao nhat
khi pH chat nén & khoang 5 va Nguyén (2013) ciing
cho rang pH 5 1a tt nhat cho viéc tao monacolin
K ctia nAm M. Purpureus. Trong mot nghién ctru
khac ctia Panda & cs. (2009), khi gao duogc 1én men
boi chung M. purpureus MTCC 369, pH t6i wu ctia
chat nén dé san xuat monacolin K 1 6. Ngoai ra,
khi st dung khoai m¢ 1a co chét 1én men, ching M.
purpureus NTU301 tao ra nhidu monacolin K hon
khi pH c6 tinh aicd va ham lugng monacolin K cling
giam dan khi pH tang 1én (Lee & cs., 2007). Tir két
qua nghién ciru va cac két qua nghién ctru trude day
c6 thé thay rang tuy thudc vao su tuong tac giira cac
chung voi chit nén hodc cac diéu kién 1én men khac
nhau thi gi tri pH t6i uu c6 thé khac nhau. pH duoc
biét dén nhu mot nhan t6 tac dong dén qua trinh xuc
tac ciia nhidu enzyme va su van chuyén cac chit qua
mang té bao. Do do, pH qua cao hodc qué thip anh
hudng dén viée san xuat cdc enzyme quan trong can

thiét cho sy sinh téng hop monacolin K va trén duéi
muc pH cu thé nao do sé tao diéu kién kich hoat mot
s6 enzyme phan hity monacolin K dan dén giam ham
lwong monacolin cudi cung (Bizukojc & cs., 2012).
Nhin chung, tir nhiing két qua trén, pH 5 dugc chon
dé thuc hién thi nghiém tiép theo.

3.2. Anh huéng ciia ngudn nitrogen dén ham
lwong sic t6 va monacolin K

Tuy thudc vao co chit 1én men ban dau ma
mot s6 nghién ctru ¢ thé khong can bd sung ngudn
nitrogen. Tuy nhién, khi sir dung cac ngudn co chét
khong c6 hodc co rat it dam thi viéc bo sung nguon
nitrogen s€ kich thich san XUAt cac loai sic td. Do do,
dé cai thién kha nang hinh thanh sic t6 vang va do
cling nhu monacolin K, cac ngudn nito khac nhau di
dugc thém vao mai trudng 1én men va két qua duoc
thé hién & Bang 2.

Két qua cho thay ham lugng sic t6 vang va do
sinh ra dat cao nhét khi méi trudng gao lut duoc bd
sung dam amonium véi luong sic t6 vang 14 6929,12
AU/g va dbi véi luong sic t6 do 1a 6280,02 AU/g.
Khi b6 sung ngudn dam hitu co gdm peptone va
yeast extract thi luong sic t6 sinh ra thap hon va
giita 2 ngudn nay va khong c6 khac biét y nghia vé
mat thong ké. Hau hét cac chung ndm déu c6 kha
nang tan dung ngudn nito vo co hodc hitu co. Nito
v co ¢ thé duge cung cap dudi dang khi amoniac,
mudi amonium hodc nitrate trong khi nguén nito
hitu co ¢6 thé duge cung cip dudi dang acid amin,
protein, peptone, yeast extract hodc urea (Ariff, 1993).
Cac nghién ctu trudc day ciua Broder va Koehler
(1980) Juzlova & cs. (1996) cling chi ra ring cac
nguon nltrogen t6t nhit dugc sir dung dé san xudt
sdc t6 1a mudi amonium. Tuy nhién, nghién ctru cua
Gunasekaran va Poorniammal (2008) bao cdo rang
bd sung peptone vao moi truong nudi cdy lam ting
ning suit sic to do cao nhat boi Penicillium sp. va
cac loai ndm san xudt sic t6 khac. Trong mot nghién
ctru vé thir nghiém céc ngudn nitrogen khac nhau lai
cho thdy mudi gdc nitrate cho kha ning sinh tong
hop t6i da sic t6 vang va do véi ham luong 1an luot
1a 5.280 AU/L va 5.080 AU/L. Cac két qua nay da
cho théy tuy theo co chit va diéu kién 1én men ciing
nhu cac ching nAm ma ngudn nitrogen dugc sir dung
c¢6 anh huong dén viée san xuét cac chat chuyén hoa
¢6 hoat tinh sinh hoc so cp hodc thit cip (Darwesh
& cs., 2019).
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Bang 2. Anh hwéng ciia ngudn nitrogen dén sy hinh thanh sic t6 va monacolin K

Ngudn nitrogen Luwong sic té vang (AU/g)

Luwong séc té do (AU/g)

Lwogng monacolin K (ng/g)

6865,59 £29,18 °
Peptone 6856,56 £9,87 "
6862,16 32,23 °
6929,12 + 34,82 ¢

Déi ching

Yeast extract

(NH,) SO,

5207,77 + 12,99 ¢
5409,63 + 0,79
541391 + 1,19°
6280,02 19,79 *

2127,15+8,11°¢
2161,72 +3,83°
2118,56 + 8,00 ¢
2314,35+24,29¢

*Ghi chu: Gid tri trong bang la gia tri trung binh cua 3 lan thi nghiém ldp lqi. Cac gia tri trung binh trong cung
mét cot theo sau cé cdc mau tir giong nhau thé hién si khdc biét khong cé y nghia vé mdt thong ké ¢ do tin cdy 95%.

Xét vé ham lugng monacolin K, két qua cho
thy 1én men gao Ittt 6 bo sung mudi amonium ciing
sinh tong hop monacolin K voi ham luong cao nhit
la 2.314,35 pg/g va c6 khac biét y nghia so voi 2
ngudn dam con lai, 1an lugt 14 2.161,72 pg/g ddi véi
peptone va 2.118,56 ug/g dbi véi yeast extract. Két
qua nghién cuu cua tac gia Vi & cs. (2012) ciing
cho thay khi sir dung NH,CI vé6i nong d6 0,5% 1a
ngudn nitrogen c6 tac dong 16n nhit déi voi luong
monacolin K tao thanh. Trong bdo céo cua Su & cs.
(2003) thi NaNO, 0,1% cho ham lugng monacolin K
cao hon so v@i yeast extract, peptone, natri glutamate
va amonium sulfate khi 1én men v6i co chit 1a gao.
Nam 2013, Kraboun & cs. da nghién ctru anh hudng
ctia viée thay d6i ndng do natri glutamate va peptone
ddi voi sy tao thanh monacolin K tir qua trinh 1én
men Monascus. Cac tac gia di thiy rang viéc bd
sung natri glutamate cho ning suét cao hon so véi

peptone véi cung mot ham lugng nito. Tom lai, theo
thi nghiém nay thi nguén dam thich hop cho qua
trinh chuyén hoa dé tao thanh sic to va monacolin
K'la (NH,),SO,.

3.3. Anh hwéng ciia nguon carbon dén ham
lwgng sac to va monacolin K

Carbohydrate va protein 1a cac ngudn dinh
dudng quan trong cho sy phat trién cua nim Monascus
va ty 1¢ C va N trong méi truong c6 anh huong dén
su hinh thanh sic t6. Do d6, viéc tang néng do C
trong moi trudng phai can biang véi nong 4o N dé dat
duoc su phat trién tdi da va sy hinh thanh séc td. Cac
ngudn carbon khac nhau bao gdm glucose, glycerol
va ethanol dugc bo sung vao mdi trudng 1én men dé
g6p phan cai thién viéc san xudt sic t6 vang, do va
monacolin K. Két qua hinh thanh sic t va monacolin
K dugc trinh bay trong Bang 3.

Bang 3. Anh hwéng ciia ngudn carbon dén sy hinh thanh sic t6 va monacolin K

Nguon carbon

Luwong sic té vang (AU/g)

Luwgng sic to d6 (AU/g)

Luwgng monacolin K (ng/g)

Déi chimg
Glucose - 0,5%
Glucose - 1,0%
Glucose - 2,0%
Glycerol - 0,8%
Glycerol - 2,4%
Glycerol - 4,0%
Ethanol - 0,3%
Ethanol - 0,5%
Ethanol - 0,7%

6867,20 + 36,87
6760,47 + 18,22 ¢
6758,59 & 17,08 ¢
5979,21 + 3,68 ¢
6946,71 % 25,96 *
6949,07 + 17,44 *
6962,17 £ 25,58 *
6887,43 + 6,05°
6951,11 + 5,36 ¢
6960,02 + 26,37 *

6260,64 + 35,04 *
6223,62 + 25,99 *
6086,65 + 11,64
5972,35+ 1,186 "
6269,33 + 41,87 *
6265,33 + 15,60 *
6246,67 + 18,01 *
6220,43 + 5,32
6282,35+ 10,23 *
6296,84 + 7,83 *

2241,86 +2,05 ¢
2244,70 + 22,99 ¢
2240,49 + 26,55 ¢
2236,64 + 20,69 ¢
574,45+ 12,37 *
2484,84 + 3,54
2464,43 £ 533"
2279,88 + 4,42 ©
2453,59+19,15°
2464,84 + 43,03

*Ghi chu: Gia tri trong bang la gia tri trung binh cua 3 lan thi nghiém Idp lqi. Cac gia tri trung binh trong cung
mét cot theo sau c6 cdc mau ti giong nhau thé hién s khdc biét khong cé y nghia vé mdt thong ké ¢ do tin cdy 95%.

92



Tap chi Khoa hoc BPai hoc Déng Thap, Tap 11, S6 2, 2022, 88-97

Glucose, oligo- va polysaccharide cia glucose
dugc hau hét cac nha nghién ciru béo cao 1a ngudn
carbon t6t hon cic ngudn carbon khéc cho ca su phat
trién va san xuét sic to (Yoshimura & cs.,1975; Lin
& Demain, 1991; Krairak & cs., 1999; Tseng & cs.,
2000). Tuy nhién, trong thi nghiém nay viéc bo sung
glucose cho thiy luong sic to giam di so voi dbi
chtrng va ham luong sac to duoc tao ra ti 18 nghich
v6i ndng do glucose. Cu thé 13 khi bd sung glucose
v6i ndng d6 0,5% thi lwong sic td vang va do dat lan
luot 1a 6.760,47 AU/g va 6.223,62 AU/g va c6 xu
hudng giam manh khi ndng do glucose & murc 2,0 %
v6i ham luong sic t6 vang 13 5.979,2 AU/g va ham
luong sic t6 do 1a 5.972,35 AU/g. Nguyén nhén co
thé 1a trong qua trinh phat trién, Monascus da tiét ra
nhiéu loai enzyme dé phén cit tinh bot c6 trong gao
lit thanh glucose. Do do, viée bd sung glucose da lam
tang nong d6 glucose va giy ra hiéu tmg Crabtree,
tir 46 s& we ché sy hinh thanh cac chat chuyén hoa
thr cdp, giam su phat trién té bao va ciing nhu hinh
thanh séc t6 (Chen & Johns, 1993).

C6 thé thay glucose 1a mot ngudn carbon quan
trong nhung néu khong duoc sir dung ¢ ndng do thich
hop s& gay kim ham trong qua trinh hinh thanh sic
td. Viéc str dung mot nguén carbon khéc c6 thé tranh
dugc tac dung nay, trong d6 ethanol 1a mot ngudn
carbon thay thé tt (Juzlova & cs., 1996) va duoc san
xudt ty nhién boi ndm trong diéu kién han ché oxy
hodc du thtra glucose (Pastrana & cs., 1995; Hamdi
& cs., 1996). Két qua tir Bang 3 cho thay khi bd sung
ethanol v&i cac nong d6 khac nhau thi ham lugng
sdc to vang nam trong khoang 6.887.43 - 6.960,02
AU/g va lugng sic té do nam trong khoang 6.220,43
-6.296,84 AU/g. Trong nghién curu ctia Kranz & cs.
(1992), ethanol & nong do 2% (v/v) dugc sir dung
1am ngudn carbon duy nhit dé san xuét sic t bai M.
purpureus va ham luong sic to thu duoc cao hon so
v6i san xudt sic t6 khi 1én men bang maltose. Tuy
vay, cho dén nay, ethanol déng vai tro trong viéc hd
tro san xuét séc td v6i téc do 16n hon mot sé loai
duong. Song, ethanol van chua dugc nghién ciru ki
ludng nhu mot ngudn carbon duy nhéat dé san xut
sic to va viéc kich thich san xuat sic t bang ethanol
nhu mot ngudn carbon & mot s ching Monascus
¢6 thé 1 hinh thanh mét lugng acetyl CoA cao hon
trong té bao (Krairak & cs., 1999).

Bén canh cac ngudn carbon dugc quan tim
nhu céc loai duong don, dudong doi hay duong da thi
glycerol ciing dugc st dung lam nguén carbon duy
nhét cho cac qua trinh 1én men chim cta Monascus.
Céc nghién ctru bao céo rang glycerol ¢ hoat tinh
chuyén hoa manh hon sucrose va tinh bot vind c6 thé
duogc chuyén dbi truc tiép thanh dihydroxyacetone dé
duong phan (Dobson & cs., 2012; Li & cs., 2013).
Do do, glycerol dugc dong héa nhanh va lam ting
téc do tang trudng cling nhu thuc day su tich tu sic
t6. Trong nghién ctru cia Embaby & cs. (2018) ciing
chi ra rang viéc bd sung glycerol cho qua trinh 1én
men ¢ trang thai rén 16i ngd lam ting kha ning san
xudt sdc to ctia chung M. purpureus ATCC 16436.
Glycerol nhu mot chat cam tng séc t hidu qua, chi
phi thip, dugc chon lam chit dong cam tmg cung voi
16i ngd cho sic tb Monascus thay vi glucose. Bang
3 ciing cho thay sy hinh thanh sic t6 vang va do khi
b6 sung glycerol voi cac ndng do khac cho két qua
cao hon glucose.

Viéc bd sung ngudn carbon vao co chét rin
1a nhirng phuong phap hiéu quéa dé tang san lugng
monacolin K. Trong d6, glucose c6 thé thuc day
ting trudng va san xuat monacolin Suraiya & cs.
(2018) d t6i vu hoa bang phuwong phap bé mat dap
g va nhén thiy rang lugng bd sung glucose tdi
wu vao méi trudng ran 1a 1,32%. Tuy nhién, trong
nghién ctru nay, glucose dugc bd sung vao moi
truong gao lut co su khac biét khong c6 y nghia
vé mit théng ké so voi ddi chirng. Mot nghién ctru
khac ciia Wang & cs. (2003) cho thay khi thém 0,3%
ethanol 1am ngudn carbon vao mdi trudng co thé
lam ting dang ké ning suat monacolin K va giam
ham luong citrinin. Két qua tuong tu ¢ Bang 3, khi
b6 sung ethanol voi n@)ng do tir 0,3% dén 0,7% thi
ham lwgng monacolin K cling tang tir 2.279,88 ug/g
dén 2.464,84 ng/g. Ngoai ra, glycerol ciing thuong
duoc st dung lam ngudn carbon cho qué trinh 1én
men monacolin K. Khi 0,8% glycerol duoc bo sung
vao co chét gao lut thi lugng monacolin K dat cao
nhat (2.574,45 pg/g) va khac biét c6 ¥ nghia véi
cic nong do con lai cling nhu cac ngudn carbon
khac. Khi ndng d6 glycerol dat 4,0% thi ham lugng
monacolin K ¢6 xu huéng giam. Két qua nay ciing
phu hop véi nghién ctru cia Nguyén (2013), Zhang
& cs. (2013), Feng & cs. (2015). Nhin chung, b
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sung glycerol & ndng do 0,8% 1a phu hop cho su
tong hop sic té va monacolin K.

3.4. D) bén mau ciia sic t6 theo thoi gian

Sau khi xac dinh duoc cac diéu kién thich hop
cho qua trinh 1én men bé mit rin dé sinh tong hop sic
t6 va monacolin K tir M. purpureus. Mau sic t6 dugc
luru trit ngoai anh sang ty nhién ¢ nhiét do phong dé
danh gia do bén cua dich trich.

Sau 30 ngay theo doi, két qua cho thiy sac to
vang va do ¢o su suy giam theo thoi gian trong diéu
kién tu nhién (Hinh 1). Cu thé 13 sau 10 ngay sic
t6 vang giam con 95,36% va sic to do con 93,27%.
Sau 30 ngay thi van gilt & mirc 85,10% va 83,51%
s0 voi ban dau, twong g voi lugng sic t vang va do
mat di 14 14,90% va 16,49%. Cac chat mau c6 ngudn
gdc tir Monascus kha bén d6i v6i qua trinh héap tiét
trung ciing nhu c6 khoang pH rong nhung bén hon
& pH cao hon hodc gan trung tinh (Lin & cs., 1992;
Lee & Chen, 2000). Tuy nhién, cic chat mau khong
bén véi anh sang (chi con lai 20% mau sau 50 ngiy)
va nhiét (45% mau con lai sau 2 gio ¢ 100°C). Theo
Fabre & cs. (1993), xtic xich hodc pate dugc nhudém
bang sic td d6 ctia Monascus thé hién mau con lai
dao dong trong khoang 92 dén 98% sau ba thang
khi trit & 4°C va dugc danh gia cam quan kha tét.
Céac chit mau ty nhién thuong bi suy giam mau
sdc trong qua trinh bao quan nén vin dé nghién
clru dé gitr 6n dinh d6 mau ciing dugc quan tam
d6i vé6i ting san pham cu thé vi d6 bén mau con
phu thudc vao dac tinh cua tirng san phém (pH,
thanh phan cac hop chit hitu co, phuong phap bao
quan...) (Chattopadhyay & cs., 2008; Mapari &
cs., 2010; Gmoser & cs., 2017). Tuy nhién, v6i két
qua budc dau dat duoc, sau 1 thang ton trir trong
dung mdi ethanol thi ty 1¢ mau mat di ciing chi ¢
khoang 14,90 - 16,59% cho thiy kha nang duy tri
tot cua ca hai loai sic td nay. Ngoai ra, viéc st
dung chét tao mau véi nf”)ng do thich hop nhim
dam bao duy tri mau sic san phim trong subt qua
trinh bao quan ciing dugc quan tim. Voi két qua
ndy, cac sic t6 dugc hinh thanh tir Monascus 1a
chét phu gia tao mau day htra hen dé sir dung trong
thuc phém nhu 13 c4c chit mau ty nhién va dam
bao an toan thyuc pham.
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4. Két luan

Nham cai thién kha ning hinh thanh sic t6
va monacolin K, nghién ctu da xac dinh gia tri pH
thich hop va cac ngudn dinh dudng bo sung vao moi
truong 1én men ban dau. Khi nudi cdy Monascus &
pH 5, méi truong duoc bd sung 0,5% (NH 4)280 va
0,8% glycerol thi ham lugng sic t6 vang, sic t6 do
va monacolin K thu duoc 1an luot 14 6.946,71 AU/ g,
6.269,33 AU/gva 2.574,45 pg/g. Bén canh do, khao
sat ¢ bén mau cua cac loai sic t cho thay img dung
tiém nang dé san xudt cac chit mau ty nhién phuc
vu trong cong nghiép thuc pham, dién hinh nhu Gng
dung trong san xut chao d6, nudc sét ca chua, twong
6t... dé giam lugng 6t str dung ciing nhu thay thé cac
hop chat mau hoa hoc.

Loi cam on: Nghién ciru dugc thuc hién thong
qua su tai trg kinh phi ctia Truong Pai hoc Can Tho
thong qua dé tai nghién ctru khoa hoc cép co s¢ (mi
s6: T2020-105).
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