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TOM TAT

Muc dich ctia nghién cru nay nham chon loc cac ching ndm men d& Rhodotorula c6 kha nang sinh s&c tb
carotenoid va danh gia &nh hudng cla nhiét d8, pH, ngudn C, N dén sinh trwéng va kha nang sinh séc t6 cla cac
ching ndm men nay. Téng sb 8 chiing ndm men dé (SR1, SR2, SR3, SR4, SR5, SR6, SR7, SR8) dwoc nudi cay trén
moi trwdng Hansen dich thé & 30°C trong 72 gi¢. Ching nAm men d6 SR6 va SR7 ¢6 ham lwong caroteinoid cao
nhét (0,76 va 0,81 mg/g VCK) da duwoc lwa chon dé nghién ctru mirc tiép giébng, anh hwéng cuta nhiét do, pH va
ngudn co chét C, N. Két qua cho thay, khd néng sinh trwdng va san sinh séc té carotenoid dat cao nhat & hai chiing
ndm men dé dwoc chon loc khi dwgc nudi cly trén méi trwdng Hansen dich thé, voi ti 18 tiép gibng 2% & nhiét do
30°C, pH méi trwérng 1a 5,5. Ngudn N va C thich hop nhét dwoc Iwa chon st dung cho méi trwérng nudi cdy ndm men
do la petptone va glucose. Co chat giau tinh bét dwoc lwa chon cho qua trinh I1én men ran 1a bot ngd va bot gao.

T khéa: NAm men d6 Rhodotorula, sic td carotenoid.

Factors Affecting the Carotenoid Production by Red Yeast Rhodotorula Strains
used to Produce Carotene-rich Feed for Layers

ABSTRACT

The objectives of this work were to select carotenoid-producing red yeast strains and assess the impact of
various parameters such as temperature, pH, C and N sources on dry biomass and their carotenoid production. A
total of 8 Rhodotorula strains, viz. SR1, SR2, SR3, SR4, SR5, SR6, SR7, SR8 were inoculated on Hansen broth at
30°C/72h. The highest carotenoid producing yeast strains SR6 and SR7 (0.76 and 0.81 mg/gDM) were selected to
further study the effect of inoculation percentages, temperature, pH, as well as C and N sources on growth and
carotenoid production. The results showed that the two selected red yeast strains grew fast and produced the highest
carotenoid when cultrured on liquid Hansen medium with 2% innoculation rate at 30°C and pH 5.5. The optimum
sources of N and C for red yeast culture medium were petptone and glucose, respectively. Corn meal and rice flour
were chosen as the best substrates for solid fermentation.

Keywords: Red yeast, Rhodotorula, carotenoids.

. v o 20.. ham lugng carotenoid thap chua dap tn
1. DAT VAN DE B me P b e

dt nhu cau. Do d6, gia cAm bi thiéu sic t6 vang

Trong chan nudi ga dé, sic t6 carotenoid 1a
yéu t6 can phai c6 trong thiic dn. Ngoai tac dung
cung cip chét tién vitamin A, sic t6 carotenoid
con 1a chat chéng oxy hoéa sinh hoc dé bao vé t&
bao, budng triing, lam ting niang sudt va san
lugng tring. Tuy nhién ngudn nguyén liéu chu
yé&u trong thic an chin nudi nhu ngo, sin, cam

nén stic dé khang yéu, dé sinh bénh, giam ti 1&
dé va chat lugng tring kém (Nguyén Thi Minh
Nguyét & cs., 2010). Vi vay, mét trong nhing
gidi phap dé bu dép su thiéu hut carotenoid
trong thiic 4n 1a st dung cac ching ndm men dd
nhu Rhodotorula sp. c¢6 kha ning san xuit
carotenoid, trong d6 cé beta-carotene da dugc
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nhiéu nha khoa hoc quan tdm (Eugennia & cs.,
1997; Somashekar & dJoseph, 2000; Parvu &
Paraschivescu, 2014).

N4m nem Rhodotorula (Rh) sp. con dudc goi
12 ndm men sinh séc t6 carotenoid, 14 mot trong
rét it cic chi ndm men c¢6 kha nang téng hop tich
lily mét lugng 16n cac sic té carotenoid, trong d6
chtt yéu la B-carotene, torulene, torularhodin.
Sinh kh6i ndm men Rhodotorula sp. dudc ghi
nhén 1a ham lugng axit béo khong no c6 gia tri
cao, ddc biét 1a axit folic va axit linoleic chiém
cht yéu. Bén canh d6, viéc dung sinh khéi nadm
men Rhodotorula b sung trong thiic 4n cho gia
stc, gia cAm da dudc bao cdo 1a an toan va khong
1997; Parvu &
Paraschivescu, 2014). Vi vay, viéc khai thac séc

doc tinh (Eugennia & cs.

t6 carotenoid c6 trong t&€ bao ndm men
Rhodotorula sp. dé bé sung vao thuc phdm cho
nguodi va vat nuéi 14 huéng nghién ctu day tiém
ning (Somashekar & Joseph, 2000). Xuat phat
ti nhu cau thuc tién, viéc nghién ctu chon loc va
x4y dung qui trinh san xuat sinh khéi ti cac
chting Rhodotorula sp. c6 kha ning san sinh ham
lugng carotenoid 16n va c6 kha ning téng hop
sinh khéi cao trén mdi trudng rin 1a cAn thiét dé
¢6 thé tan dung dudc cac ngudn thic an chin
nudi sdn cb, ré tién va cai thién ham lugng
carotene trong triing, ning cao chit lugng tring
ga. Nghién cttu nay duge thuc hién nham chon
loc cac chiing ndm men Rhodotorula sp. c¢6 kha
ning sinh carotenoid cao nhat va danh gia anh
hudng cia moét s6 yéu td ngoai canh dén sinh
trudng va sinh sic t6 carotenoid ctia cac ching
nidm men dudc chon loc.

2. PHUONG PHAP NGHIEN cUU
2.1. Vat liéu

Téng s6 08 ching ndm men dé dudc phan
lap ti mau cdy ngd u chua, mau cam gao lén
men va mau cd voi bao gém: Rhodotorula sp.
SR1, SR2, SR3, SR4, SR5, SR6, SR7, SR8. Cac
chling nd&m men dugc bao quan giii giong tai Bo
mén Dinh dudng - Thtc an, Khoa Chéin nuoi,
Hoc vién Nong nghiép Viét Nam.

St dung 2 moéi truong nudi cay. (1) Moi
truong Hansen dich thé: glucose (50 g/l),
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peptone (10 g/1), (NH,),SO, (5 g/1), MgS0O,.7TH,0
(3 g/l), KH,PO, (2-5 g/1), thach (20 g/l), nudc cat
(1.000ml). (2) Moi trudng thach malt (YM) dich
thé gdm: glucose (10 g/l), peptone (5 g/l), yeast
extract (3 g/l), malt extract (3 g/l); nubc cat
(1.000ml). Mbi truong dudc hép tiét trung &
121°C/15 phut va diéu chinh pH 5,5 + 0,3 &
nhiét d6 25°C.

2.2. Phuong phap nghién ctiiu

2.2.1. Danh gia kha néng tich Iiy sinh khéi
va sinh sdc t6 carotenoid

Tién hanh xac dinh sinh khéi va phan tich
ham lugng carotenoid ctia sinh khéi kho cta céac
ching ndm men d6 sau khi dudc nudi cay trén
méi trudng Hansen dich thé ¢ 30°C trong 96 gid.

Ham lugng carotenoid téng s6 dugc chiét
tach bang dung mdi chloroform-methanol véi ty
1é 2:1 va dinh lugng bang phucng phap HPLC
(V6 Xuan Hoai & cs., 2014). Cac mau thi
nghiém dugc phan tich tai Phong Thi nghiém Bo
mon Dinh dudng - Thic 4n, Khoa Chan nudi.

Sinh khéi kho (g/1) dude xac dinh bang ly
tdm dung dich nu6i cdy ndm men dé 4.000
vong/phut trong 5 phut, dé thu sinh khéi. Sinh
khéi dude sdy ¢ 105°C/2 gid cho dén khéi lugng
khéng d6i (Li & Mira, 2010).

Nghién ctiu lua chon ti 1é tiép giong 1%, 2%,
3% , 4% va 5%. Cac chung gidng dugc chon loc
sé& dugc nudi cdy trén 02 moi truong 14 Hansen
va YM dich thé ¢ 30°C/72 gis. Panh gia s6 lugng
t& bao sau khi nubi cay.

2.2.2. Danh gia 4nh hudng cilia mét sé6 yéu
t6' dén sinh trudng va tich lily sic t6 6 naim
men dJ

Nhiét d6 nudi cdy: Nudi cdy cac chuing ndm
men do6 dude chon loc trén méi trusng YM dich
thé véi ty 1& ti€p giong 2% (ty 1é da duge lua
chon ti ndi dung 2.2.1). Danh gia kha n#ing sinh
trudng va tich liiy sinh khéi cia cac chung nam
men d6 ¢ caAc mtc nhiét dd nudi cdy khac nhau:
20, 25, 30 va 35°C/72 gid. Dém s6 lugng té& bao
st dung budng dém Neubauer; Thu sinh khéi
sau 72 gié nudi cdy va xac dinh ham lugng
carotenoid téng s6.
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Gia tri pH méi truong: Moi truéng YM dich
thé dugc diéu chinh pH ¢ cac miic khac nhau tit
3-6 (cach nhau 0,5 don vi). Ti 1é tiép gidng 2%.
Nudi cdy 6 30°C/72 gio. Dém sb lugng t&€ bao;
Thu sinh khéi sau 72 gid nudi cdy va xac dinh
ham lugng carotenoid téng sé.

Nguon duong: St dung méi truong Hansen
dich thé, c6 bd sung cac loai dusng khac nhau
gom: dudng glucose va ri mat duong, véi ham
lugng duong dao dong tit 30-50 g/l (cach nhau
10 don vi). Nubi c4y giong ndm men doé véi ti 1é
tiép gidng 2% 6 30°C/72 gio. Danh gia téc dd
sinh trudng qua sd lugng t€ bao va sinh khoi
thu duge.

Nguén N: St dung moéi truong Hansen dich
thé, c¢6 bé sung nguén N khac nhau nhu
peptone (5-10 g/1) va (NH,),SO, (5-10 g/l) (cach
nhau 10 don vi). Nudi cdy gidng ndm men dd
v6i ti 18 tiép gidng 2% & 30°C/72gid. Danh gia
tdc @6 sinh trudng qua s lugng t& bao va sinh
khéi thu dugc.

Ngudn co chat: Cac co chit st dung trong
nghién ctu gdm: cam gao, bot ngd, bot sén va
bot gao. Céc co chat duge duge hap tiét trung 6
121°C/15 phut, dé ngudi va cdy gidng ndm men
dd véi ti 1& tiép giong 2%. Nubi cdy 6 nhiét do
phong (25-30°C) trong 5-6 ngay. Danh gia két
qua: Lay mAu, xac dinh ham luogng carotenoid
ctia sinh khéi thu duge.

Trong nghién ctu nay, ciac thi nghiém vé
kha nang tich liy sinh khéi, sinh séc t6
carotenoid va 4nh hudng ctia mét s6 yéu t6 dén
sinh trudng va tich liy sic t6 6 ndm men do
dudgce 1ap lai 3 1an.

2.3. Xt ly s6 liéu

S6 liéu thu thap dude thuc hién véi chuong

trinh Microsoft Excel (2010). Cac danh gia
thong ké dudc thuc hién bing phan mém théng
ké Minitab 16. St dung phéan tich Anova mot
nhan t& va phép thit Tukey dé danh gia su sai
khac cac gia tri trung binh gitia cic chung nidm
men do v6i mtic y nghia P <0,05.

3. KET QUA VA THAO LUAN

3.1. Kha nang tich lay sinh khéi va
ham luong carotenoid ctia ciAc chiing nim
men do

Két qua danh gia kha nang tich liy sinh
khoéi t&€ bao cta cac chung nidm men do trong
diéu kién nhiét d6 30°C/72 gid dugc thé hién &
bang 1.

Céac chung nidm men dugc nudi cdy trén moi
truong Hansen dich thé & 30°C. Sinh khéi thu
dude sau 72 gid nudi cay. Két qua cho thay hai
ching SR6 va SR7 la hai ching cé kha ning
tich lity sinh khéi cao nhat. Sau khi sy khd,
sinh khéi thu dugc tuong tng la 0,66 va
0,68 mg/ml. Hai chtng tich liiy sinh khéi thap
nh4t 1a SR4 va SR8. Ham lugng carotenoid tong
s6 thu dugc dat cao nhit 6 02 chting SR7 va
SR6, tuong ting v6i ham lugng sinh khéi cao
nhat cta hai chiing nay. Kha néng tich lity sinh
khéi cia nd&m men dé phu thudc vao téc do sinh
trudng va sé lugng t& bao thu duge. Cac ching
6 toc do sinh trudng nhanh, s6 luong té bao tao
thanh 16n thi khéi lugng sinh khéi tich liiy ciing
16n. Theo Banzatto & cs. (2013), sau 24 gic nudi
cdy, sinh trudng ctia ndm men d6 da dat dén
pha logarithm va duy tri 6n dinh dén 72 gio. 0
giai doan sinh truéng nay kha ning san sinh
carotenoid 1a cao nh&t do qua trinh trao ddi chat
& giai doan nay dién ra manh mé nhit dé téng
hop séc t6 (Costa & cs., 1987).

Bang 1. Kha nang tich liy sinh khéi t€ bao ctia cac chiing nAm men dé

Chuaing ndm men dé Rhodotorula

Chi tiéu SEM P
SR1 SR2 SR3 SR4 SR5 SR6 SR7 SR8
Sinh khéi kho (mg/ml) 0,59 0,56™*° 0,61 0,44° 0,52 0,66® 0,68 0,46 0,016 <0,001
Ham lwong carotenoid (mg/g VCK) 0,52 0,58 064 042° 0,53 0,76° 0,81*° 0,48° 0,020 0,001

Ghi chu: Céc gi4 tri trung binh mang chit cai khiac nhau trong cing mdt hang biéu thi susai khéc c¢6 y nghia
théng ké (P <0,05); n = 3 do1 véi titng céng thiic thi nghiém.
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Hinh 1. Nubi cay thu sinh khéi nAm men dé

Hai chiing SR7 va SR6 c¢6 kha nang sinh
sc té tot nhat da lua chon dé tién hanh thi
nghiém tiép theo. SR6 va SR7 dudc dinh danh
theo phuong phéap sinh hoc phan ti tai Vién
Cong nghiép thuc phdm déu thudc vé loai
Rhodotorula glutinis (genbank KT282390.1, do
tuong déng 98,82% va 98,84%).

3.2. Ti 1¢ tiép giong va moi trudng nudi cay
thich hop

Hai ching SR7 va SR6 dugc nudi trén 02
méi truong Hansen va YM dich thé véi cac mic
tiép gidng khac nhau (1%, 2%, 3%, 4% va 5%).
S6 lugng t& bao ndm men dd dat cao hon § méi
truong Hansen dich thé so v6i méi trusng YM
(Bang 2). K&t qua nay c6 thé 1a do méi trudng
Hansen ngoai nguén C va N thi con dugc bd
sung cac chit khoang nhu MgSO,, KH,PO,
trong khi d6 thanh phan ctia méi truong YM chi
c6 nguéon C va N (dudng, cao mach nha va
peptone). Moéi truong nghéo khoang chat da anh
hudng t6i sinh trudéng ctia ndm men (Banzatto
& cs., 2013).

Két qua & bang 2 ciing cho thay, s6 lugng té&
bao thu dudc ting dan khi tang ti 1é tiép gidng.
S6 lugng té& bao thu duge dat cao nhit & miic tiép
gidng 5%. Tuy nhién, néu st dung ti 1é tiép giong
cao ti 4-5% s& anh hudng tdi chi phi san xuit. Vi
vay, ching t6i lua chon mtc tiép giong la 2% dé
st dung cho viéc san xuit sinh khéi nd&m men dé
béi vi ¢ mic tiép gidng nay té bao tang rd rét so
véi muc tiép giong 1% nhung lai khéng cé sai
khéc rd rét so v6i mitc 3%. Nhu vay, mdi trucng
thich hgp cho san xuit sinh khéi ndm men dé 1a
Hansen dich thé véi ti 16 tiép giong 1a 2% véi mat
d6 t& bao dat t6i thiéu 10%/ml.
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3.3. Anh hudng cta mot s6 yéu té6 dén
kha nang sinh trudng va sinh sic t6 & ndm

men dé

3.3.1. Anh huéng ctia nhiét do

Hai ching ndm men d6 (SR6 va SR7) dugc
chon loc tit noi dung 1 duge nudi cdy trén moi
truong Hansen dich thé véi mic tiép giong 1a 2%
d cac mtc nhiét d6, pH khac nhau (Bang 3 va 4).

Sau 72h nudi cdy, ca hai chiing nd4m men dd
déu c6 sb lugng t& bao va ham lugng carotenoid
dat cao nhat ¢ miic nudi cay 30°C (Bang 3). Tuy
nhién, s6 lugng t& bao thu duge khi nudi cdy 6
muc 25° va 30°C sai khac khong c¢6 § nghia
thong ké (P >0,05). Vi vay, miic nhiét do 25°C
cling cho thdy thich hgp véi nudi cdy ndm men
d6. Trong khi dé, cd hai mtc nhiét d6 20 va
35°C, s6 lugng té bao déu dat thap nhit. Nhu
vay, tit két qua trén mtc nhiét do nuoi cay thich
hop cho n&m men dé 1a tir 25-30°C. S8 lugng té&
bao va ham lugng carotenoid thu dugc 6 ching
SR7 cao hon so véi SR6.

3.3.2. Anh huéng ciia pH

Két qua danh gia dnh hudng ctia cac mic
pH dén sinh trudng va sinh sic t6 carotenoid
clla ndm men doé dugc trinh bay 6 bang 4. Sau
72 gio nudi cay, sd lugng t& bao ndm men doé va
ham lugng carotenoid dat cao nh4it khi nudi cay
trén moéi truong diéu chinh pH & mtc 5,5. Gia
tri pH thich hgp véi tung loai Rhodotorula cu
thé con phu thudc rat nhiéu vao thanh phan moi
truong va nhiét do nubi cay.

3.3.3. Anh huéng ciia ham Iuong duong

Két qua thu dudc ¢ bang 5 cho thay, s
lugng t&€ bao ndm men d6 va ham lugng
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carotenoid thu dugc 6 moéi trudng nudi cdy st bao cling nhu kha ning sinh sfc t6 ctia hai
dung duong glucose cao hon ré rét so véi moi chiing ndm men d4. Véi két qua nay, duong
truong st dung ri mat duong. Ham lugng dudng glucose dugc lya chon st dung trong méi trucng
st dung ciing c6 anh hudng ro rét téi s6 lugng t&€  véi mic bd sung 30 g/l.

Bang 2. S6 lugng t€ bao & cac miic tiép giong (triéu/ml)

Mrc tiép gibng

Mbi trwdng nudi cay SEM P value
1% 2% 3% 4% 5%
SR6
Hansen dich thé 74,2° 78,6° 78,8° 82,5 88,6 1,49 0,001
YM dich thé 73,6° 77,1%® 77,6 78,8 84,2° 1,73 0,019
SR7
Hansen dich thé 115,2° 133,6° 136,8" 143,1° 145,8° 2,93  <0,001
YM dich thé 111,4° 131,2° 131,5° 138,4° 140,2° 1,38 <0,001

Ghi chu: Céc gia tri trung binh mang chit cdi khdc nhau trong cing mét hang biéu thi su sai khac c¢6 y nghia
théng ké (P <0,05); n = 3 do1 véi titng cong thic thi nghiém.

Bang 3. Anh huéng ctia nhiét dd nuéi cdy dén sinh truéng
va sinh sic t6 carotenoid ciia nAm men doé

Nhiét do nuoi cay (°C)

Chi tiéu SEM P
20 25 30 35
SR6
S lwong té bao (triéu/ml) 64,6° 88,4° 91,6° 63,8° 1,55  <0,001
Ham Iwong carotenoid (mg/g VCK) 0,38° 0,58° 0,68% 0,41° 0,002  <0,001
SR7
S6 lugng té bao (triéu/ml) 68,2 128,5° 132,4° 68,4 0,96  <0,001
Ham lwong carotenoid (mg/g VCK) 0,41° 0,74 0,83° 0,47% 0,0011  <0,001

Ghi chu: Céc gié tri trung binh mang chit cdi khdc nhau trong cung mot hang biéu thi su ai khéc cé y nghia
théng ké (P <0,05); n = 8 déi véi titng cong thiic thi nghiém.

Bang 4. Anh huéng ctia pH moéi trudng nudi cAy dén sinh truéng
va sinh sic to carotenoid ciia nAm men doé

pH
Chi tieu SEM P-value
4,0 4,5 5,0 55
SR6
Sé lwgng TB (trigu/ml) 34,4° 68,2° 72,8 88,2° 0,657 <0,001
Ham Iwong carotenoid (mg/g VCK) 0,12° 0,42° 0,48° 0,58° 0,001 <0,001
SR7
Sé lwgng TB (triéu/ml) 422° 70,6° 87,5 122,5° 1,06 <0,001
Ham Iwong carotenoid (mg/g VCK) 0,18° 0,45° 0,56° 0,73° 0,003 <0,001

Ghi chu: Céc gia tri trung binh mang chit cdi khédc nhau trong cing mét hang biéu thi su sai khac c¢6 y nghia
théng ké (P <0,05); n = 8 do1 véi ting cong thiic thi nghiém.
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Banzatto & cs. (2013) cho Dbiét
Rhodotorula rubra c6é ning suadt san xuit
carotenoid cao khi nudi cdy trén moéi trusng
nuéc mia. Cac caroteinoid thu dudc chu yéu la
torulene, torularhodin va p-carotene. Tuy
nhién, ri mat dudng dude st dung phd bién hon
trong carotenoid tu cac loai
Rhodotorula do ri mat dudng giau khoang chat,
vitamin va ré tién, dé kiem (Bhosale & Gadre,
2001; Aksu & Eren, 2007).

Panduro & cs. (2013) cho biét, ham lugng
duong ting thi téc do sinh trudng va kha ning
tich liily sinh khéi sé giam. Theo cac tac gia,
Iugng sinh khéi tich lily cao nhit cia ndm men
d6 Rhodotorulaglutinis 1a 46,1 g/l § méi truong
¢6 20% duong glucose va st dung NaNO, lam
ngudn cung cap N.

9 >
san xuat

3.3.4. Anh hudng ctia ham lugng N
Doi v6i ngudn N st dung, s6 lugng té bao

nidm men dd thu duge sau 72 gid nudi cdy 6 moi
truong st dung peptone cao hon rd rét so véi
moi truong st dung (NH,),SO, (Bang 6). Véi két
qua thu dude, ham lugng peptone bd sung la
10 g/1 dude lya chon cho méi trudng nudi cdy
nidm men do.

Ngudon N ¢6 anh hudng dén kha ning téng
hop carotenoid cua Rhodotorula va tuy thudc
vao kha nang st dung cidc nguén N cua ting
loai. Song cing ¢6 quan diém cho ring kha ning
téng hop carotenoid cia vi sinh vat khéng chiu
anh hudng ctia nguén N ma phu thudc chu yéu
vao dic tinh di truyén ctua chung giéng dung
trong nghién ctu (Somashekar & Joseph, 2000).

3.3.5. Anh huéng ctia co chat

Nguén carbon anh hudng rat 16n dén su phat
trién, kha ning téng hop sic t6 va thanh phan
séc t0 va céc axit béo cia nAm men Rhodotorula.

Bang 5. Anh huéng ctia dudng dén sinh trudng ctia cac chiing nAm men dé

Glucose Ri mat dwong
Chi tiéu SEM P SEM P
309/ 50gll 30 g/l 50 gl

SR6

Sb lwong té bao (triu/ml) 87.4° 825 045 0,001 77.4° 71,2° 0,259  <0,001

Ham lwong carotenoid (mg/gVCK) ~ 0,56°  0,51° 0,024 0,082 0,48 0,41° 0,01 0,001
SR7

S6 lwong té bao (trigu/ml) 116,8° 106,1° 1,49 0,014 88,8° 82,5 1,04 0,002

Ham lwgng carotenoid (mg/gvVCK)  0,68° 0,64° 0,017 0,04 0,58% 0,52° 0,016 0,01

Ghi chu: Cic gia tri trung binh mang chit cai khic nhau trong ciing mét hang va cung co chat sai khac cé y
nghia théng ké (P <0,05); n = 8 do1 vdi ting cong thiic thi nghiém.

Bang 6. Anh hudng ctia N dén sinh trudng ctia cac chiing nim men dé

Peptone (NH,4)2SO4
Chi tiéu SEM P SEM P
59/l 10 g/l 59/l 10 g/l

SR6

Sé lwong té bao (trieu/ml) 88,5° 92,2° 2,33 0,095 72,5° 81,4° 1,98 0,04

Ham Iwong carotenoid (mg/gVCK) 0,56° 0,64° 0,029 0,034 0,43° 0,51% 0,022 0,01
SR7

Sé lwong té bao (triéu/ml) 118,4° 122,2° 0,94 0,005 88,6 90,2 3,36 0,59

Ham Iwong carotenoid (mg/gVCK) 0,69° 0,75° 0,014 0,011 0,58" 0,62° 0,014 0,02

Ghi chu: Céc gia tri trung binh mang chit cai khdc nhau trong cting mét hang va cung co chat sai khac cé y
nghia théng ké (P <0,05); n = 3 do1 véi titng céng thiic thi nghiém.
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Bang 7. Ham lugng carotenoid thu dugc trén cac co chat khac nhau (mg/g VCK)

Chiing ndm men dé Cam gao Bo6t ngd Bot san Bot gao SEM P
SR6 0,68° 0,74° 0,48b 0,73° 0,005 <0,001
SR7 0,71° 0,78 0,51° 0,75% 0,013 <0,001

Ghi chu: Céc gia tri trung binh mang chit c4i khdc nhau trong cing mét hang biéu thi su sai khac c¢6 y nghia
théng ké (P <0,05); n = 8 déi véi titng cong thiic thi nghiém.

i
N/

Hinh 2. Bt gao 1én men v6i ndm men do

Két qua thu dude cho thay, ham lugng
carotenoid tong s6 dat cao nh&t khi nubi cdy
hai chiing n4m men dd trén co chat 1a bot ngo,
bot gao. Co chét bot sdn, ham lugng carotenoid
thu duge 1a thdp nhat, khong phu hop dé st
dung nudéi cdy nidm men dé. Ham lugng
carotenoid thu dugc 6 caAm gao thap hon so véi
bot ngd va bot gao 6 chung SR6, nhung lai
khong c6 su sai khac théng ké véi chung SR7.
T k&t qua 6 bang 5, bot ngd va bot gao 1a hai
loai co chét duge lua chon dé st dung san xudt
sinh khéi nd&m men doé.

4. KET LUAN

Hai chting nd&m men d4 Rhodotorula SR6 va
SR7 c6 kha ning tich liy sinh khéi va sinh séc
td carotenoid cao nhat. Sinh trudéng va kha ning
san sinh sic td carotenoid ctia hai chiing ndm
men doé dugc chon loc t6t nhat khi dude nuoi cay
trén méi truong Hansen dich thé & nhiét do
30°C, pH méi trudng 1a 5,5. Nguon N va C thich
hgp nhat duge lua chon st dung cho méi trudng
nudi cady ndm men dd 1a petptone va glucose. Co
chat tinh bot duge lua chon cho qui trinh 1én
men ran 1a bot ngd va bot gao. Ti 1é tiép giong
dudgce lua chon 1a 2% véi mat do t& bao dat dat t6i
thiéu 10%/ml.

Hinh 3. B6t ng6 1én men v&i nAm men do

LOI CAM ON

Nhém tac gia xin chan thanh cam on Bo
Nong nghiép va Phat trién nong thon da hé trg
kinh phi trong khuén khé du an World Bank
“Nghién ctiu san xudt ché phdm sinh hoc tit
ndm men d6 Rhodotorula va rong md phuc vu
chan nuoi ga dé nham nang cao chat lugng dinh
dudng cua tring ga” dé chung toi c6 thé hoan
thanh nghién ctu nay.
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