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TOM TAT 

Chuygn hda vi sinh phytosterol (93% dp tinh sach) thatih androstenedione (AD) nhd chimg 
Mycobacterium neoaurum duoc tien hanh tren quy md binh tam giac dung tich 750 ml chira 150 ml mdi trudng 
chuyen hda va quy md ndi len men 5 1 chita 3,5 1 mdi trudng chuyen hda. Ty le ca chat phytosterol trong mdi 
trudng chuyen hda la 1%. Ty le tiep gidng la 10%. Qua trinh chuyen hda d cac binh tam giac dugc thuc hien d 
30°C, 220 vdng/phiit, pH mdi tnrdng la 7,5. Khi nang len quy md 5 1, cac thdng sd len men sau dugc duy tri 
trong sudt qua trinh chuyen hda: nhiet dp dn dinh d 30°C, tdc dp khuay 500 vdng/phut, oxy hda tan dao ddng 
trong khoang 85%. Ket qua thi nghiem cho thay, thdi gian chuyen hda keo dai 96 h d cac binh tam giac, trong 
khi d ndi len men 5 1 la 88 h. Ham lugng AD duac chuyen hda d cac binh tam giac dat khoang 4 g/l theo 
phuang phap phan tich bang sac ky ban mdng (TLC) va hieu suat chuyen hda la 73,77% (moi), trong khi d ndi 
len men 5 I nhd hon 3 g/l (TLC) va hieu suat chuyen hda chi dat 31% (moi). Dp tinh sach cila san pham AD 
tinh che dugc phan tich theo he thdng sac ky long cao ap deu dat > 95%. 

Tie Ichoa: Androstenedione (AD), chuyen hoa vi sinh, Mycobacterium neoaurum, phytosterol 

MODAU 

Cac hgp chat c6 nguon goc tir steroid dugc xep 
vao mgt trong nhiing san pham tieu thu rgng rai tren 
thi truong ciia nganh cong nghiep dugc pham 
(Femandes et al, 2003/ Nhom tac gia nay ciing cho 
biet viec san xuat thuoc va cac hormone co ban chat 
steroid la nhiing vi du dien hinh nhat trong viec iing 
dung thanh cong cong nghe vi sinh trong cong 
nghiep a quy mo lan. Trong so cac steroid dugc tao 
ra nha vi khuan thi 9a-hydroxy-17-keto steroids 
dong vai tro quan trgng vi chiing la tien chat cho 
tong hgp cac corticosteroid. Mgt hgp chat dugc ua 
diing la 9a-hdroxyandrost-4-ene-3,17-dione vi no co 
boat tinh khang dgng due nam va nii nhung chii yeu 
no dugc dung lam nguyen lieu trung gian de tong 
hgp cac corticosteroids co gia tri trong y hgc 
(Slijkhuis et al, 1994) hay cac thuoc chong viem, 
chong di ling nhu Dexametasone, Cortinef, 
Ftorocort, Flucinar (Andryushina et al, 2008). Mgt 
trong nhiing phuang phap san xuat androstenedion 
(AD) quy mo thuang mai la chuyen hda cholesterol 
(nguon goc dgng vat) hoac P-sterols thuc vat dha cac 
chung vi khuSn dot bien (Stefanov et al, 2006). 
Phytosterol la cac hgp chat giong sterol dugc tong 
hgp a thuc vat va khong c6 gia tri dinh duang cho 
con nguai. Trong thuc vat, phytosrol dong vai tro 

tham gia vao chiic nang ciia te bao giong nhu vai tro 
cua cholesterol trong ca the con nguai (Kutney et 
al, 1998). Phytosterol ciing vai diosgenin, solasodin 
dugc sii dung trong nganh cong nghiep dugc pham 
nhu la nguyen lieu dau vao de san xuat cac hormone 
CO ban chat steroid (Perez et al, 2006; Femandes et 
al, 2003). Hien nay, phytosterol dong vai tro la ca 
chat de tong hgp androstenedione dang dugc su dung 
rgng rai (Perez et al, 2006). Hon hgp phytosterol 
dugc tach chiet tir nhieu nguon re tien, chii yeu tu 
nganh cong nghiep giay va cong nghiep mia duang 
(Perez et al, 2006) hoac dau ngo, dau mam liia mi, 
xi dau dau tuang hay ngo (Kutney et al, 1998). Tren 
thuc te, nhieu bang sang che ve tach chief va tinh 
sach hon hgp phytosterol da dugc bao cao (Kutney et 
al, 1998). Mgt nguon phytosterol rat quan trgng 
khac do la dau tuong, la chat phu gia thuc pham 
dang chii y o chau A va tren the giai (Perez et al, 
2006). Nhom tac gia nay ciing trich din ring nin 
cong nghiep giay, mia duang va che bien dau tuong 
hien dang phat trien a Viet Nam. 

O nuac ta, ITnh vuc nghien ciiu san xuit 
phytosterol nguyen lieu trong nuac ciing nhu chuyin 
hoa phytosterol thanh AD nha vi sinh vat chua ph6 
bien rgng rai. Tuy nhien, vi ca chat nay co dac dilm 
kj nuac nen anh huang lan den viec tiep xiic ca chit 
ciia vi khuan, lam giam hieu suat san phim tao 
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thanh, vi the thai gian len men keo dai la dieu can 
thiet de dat dugc miic do chuyen hoa tot han 
(Kutney et al, 2005). Muc dich cua bai bao nay la 
thuc hien viec chuyen hoa vi sinh phytosterol (vai 
thanh phin co the chuyen hoa dugc la tren 93%) 
thanh AD nho chiing Mycobacterium neoaurum ciia 
Nga a quy mo binh tam giac 750 ml va quy mo 5 1. 

VAT LIEU VA PHUONG PHAP 

Vat lieu 

Cac hoa chit dung cho moi trudng nhan giong 
Vd len men dat tieu chuan phan tich mua ciia cac 
iiang Merck: Moi truang nhan giong (%): 1 g 
-lucose, 0,5 g bgt dau tuang, 0,1 g NH4CI, 0,05 g 
IC2HPO4, pH 7,5; Moi truang len men: la moi trudng 
nhan giong chiia 1% phytosterol. 

Chat chuan AD (98% tinh sach) dugc mua ciia 
hang Sigma. Co chat phytosterol (93% do tinh sach) 
CO nguon goc tu phe phu thai ciia nganh cong nghiep 
che bien dau dau tuang do Phong Hoa hgc Steroid, 
Vien Hoa hgc dieu che va cung cap. 

Chiing Mycobacterium neoaurum ciia Nga dugc 
dung cho cac thi nghiem chuyen hoa vi sinh o binh 
tam giac va noi len men 5 1. Noi len men 5 1 Bioflo 
110 fermentor (My). 

PhiroTig phap 

Phieffng phdp chuyen hda d binh tam gidc 

Truac het, chiing M. neoaurum dugc lam giau 
trong binh tam giac dung tich 500 ml chiia 100 ml 
moi truang nhan giong vai cac thanh phin sau: 1 g 
glucose, 0,5 g bgt dau tuong, 0,1 g NH4CI, 0,05 g 
K2HPO4, pH 7,5. Qua trinh nuoi ciy dugc thuc hien 
a 220 vong/phiit, nhiet do 30°C, duy tri 96 h r6i 
chuyen sang moi truang chuyen hoa co b6 sung 1% 
ca chat phytosterol vai ty le gilng la 10%. Qua trinh 
chuyen hoa dugc thuc hien a cung dilu kien nuoi 
cay nhu tren trong khoang thai gian la 90 ± 10 h. 

Phirang phdp chuyen hda dnoi len men 51 

Cay chung M neoaurum tu ong thach nghieng 
vao biiih tam giac 2 1 chiia 500 ml moi tnrong nhan 
giong va nuoi cay a dieu kien nhu tren. Sau 96 h, 
chuyen toan bg giong sang noi len men 5 1 chiia 3,5 1 
moi truang chuyen hoa co bo sung 1% phytosterol. 
Co chat con du va AD tao thanh sau 3 ngay len men 
dugc danh gia bang phuang phap sac ky ban mong 
mo ta a phan duoi. 

Phan tich san phdm 

Dich nuoi ciy dugc danh gia theo phuang phap 
sac ky ban mong (TLC). Dich len men dugc chiet 
vai ethylacetate theo ty le 1 : 4 r6i chim tren ban 
mong sac ky cung chit chuin AD c6 nong do 3, 4 va 
5 mg/ml, chay trong he dung moi n-hexan: acetone 
(3 : 2) va quan sat dual kinh lgc tia tu ngoai a buac 
song 254 nm. Do tinh sach ciia san pham AD sau 
tinh che dugc danh gia bing phuang phap sac ky 
long cao ap (HPLC), su dung dem H2O: methanl (4 : 
6), toe do 1 ml/phiit, buac song phat hien 240 nm, 
cot Cromasil LCI8, the tich mau dua len cot 10 |j.l. 

Thu hoi sdn phdm 

Sau khi ly tam, sinh khoi te bao dugc chiet bang 
dung dich acetone va lgc qua pheu Buchner 0,01 m ,̂ 
ap suat 35 Kpa. Riia sinh khoi lai bang acetone va 
chung cat qua he thong ong sinh han. Khii mau dich 
lgc chiia AD bang than hoa. Dich chiet sau do de bay 
hai trong chan khong. Phan lang AD sau do dugc lgc 
bang giay lgc va thu hoi AD tho, lam kho a 60°C tai 
trgng lugng khong doi. AD tho thu lai tiep tuc dugc 
tinh che bang methylene chloride, khir mau bang 
than hoa va chiet bang n-hexan. Cuoi cung la ket tinh 
bang diethyl ether de thu dugc AD tinh che va lam 
kho den trgng lugng khong doi a 60°C. 

KET QUA VA THAO LUAN 

Chuyen hoa phytosterol thanh AD of quy mo binh 
tam giac 750 ml 

Thi nghiem dugc tien hanh tren quy mo binh 
tam giac sii dung chung vi sinh M. neoaurum cua 
Nga nham danh gia kha nang chuyen hoa phytosterol 
thanh AD tren moi truang chuyen hoa sir dung bgt 
dau tuang mua ngoai thi truang Viet Nam. Muc dich 
ciia thi nghiem nay la nghien ciiu sii dung nguyen 
lieu re tien va ca chat che bien trong nuac a quy mo 
len men lan ban nhim ha gia thanh san phim cGng 
nhu thiic day kha nang tu san xuat thuoc c6 ban chat 
steroid a Viet Nam. Thi nghiem dugc thuc hien 
trong 5 biiih tam giac 750 ml, moi binh chiia 150 ml 
moi truang chuyen hoa. Sau 77 h, miu a biiih s6 5 
dugc lay ra de danh gia lugng co chit con du va san 
pham tao thanh. Ham lugng AD tuang img voi vach 
AD chuan (6) c6 n6ng do 3 mg/ml. Binh nay dugc 
liy ra khoi tii lac. Bon binh con lai tilp tuc lie tai 96 
h, dich chiet tir cac binh nay tiep tuc dugc danh gia 
tren ban mong sac ky. Kit qua dinh tinh a hinh 1 cho 
thiy ham lugng AD tao thanh trong cac binh (1 tai 
4) tuang duang vai vach AD chuin (7) co n6ng do 4 
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mg/ml. Dich chuyen hoa tit 4 binh tam giac nay dugc 
gom lai va tach chilt. Kit qua dinh tinh va dinh 
lugng dugc trinh bay trong hinh 1 va bang 1. 

Sau tinh che, do tinh sach ciia san pham dugc 
danh gia bing HPLC (Hinh 2). 

Nhu nhieu tai lieu da cong bo, hieu suat chuyen 
hoa phytosterol thanh AD phu thugc vao rat nhieu 
yeu to nhu chiing vi sinh vat, nhiet do len men, thai 
gian chuyen hoa, thanh phan moi truong, ty le ca 
chit, each hoa tan ca chat va ca thanh phan sterol 
trong CO chit. Perez va dong tac gia (2006) da cong 
bl kit qua nghien ciiu sir dung chung MB3683 a quy 
mo binh tam giac chiia 50 ml moi truang co bgt dau 
tuong lam nguon carbon va nitrogen dat hieu suat 
chuyen hoa la 60,6 va 64,8% vai hai mau phytosterol 
Viet Nam (VNl, VN2) tach tir dau dau tuang co 
thanh phin phytosterol la 55,39 va 70,55%, trong khi 
vai miu VN3 (70,1% phytosterol) hieu suat chuyen 
hoa chi dat 46,1%. Cac ket qua nay dugc nhom tac 
gia giai thich la do thanh phan phytosterol khac nhau 
(chu yeu la campesterol, sitosterol va sigmasterol) 
trong cac mau ca chat da anh huang den hieu suat 
chuyen hoa. Nhu vay, hieu suat chuyen hoa (73%) 
trong thi nghiem ciia chimg toi cao han kha nhieu so 
vdi ket qua a tren, do la do ca chat c6 do titih khiet 
93% da lam tang kha nang chuyen hoa ciia chitng. 

Chuyen hoa phytosterol thanh AD is quy mo noi 
len men 5 1 

Dua tren nhiing ket qua nghien ciru thanh cong d 
quy mo binh tam giac, chiing toi nang thi nghiem len 
quy md 5 1 vdi tdng the tich mdi trudng chuyen hda la 
3,5 1, ty le ca chat 1%. Ngoai ra, 2 biiih tam giac loai 
500 ml chira 100 ml mdi trudng chuyen hda trong mdi 
binh ciing dugc lac song song de so sanh. Lugng bgt 
sinh ra dugc kilm soat bing each tang tdc do khuiy 
ket hgp vdi giam ngudn cung cap oxy hoac bing mdt 
lugng tdi thieu diu pha bgt. Dich len men dugc danh 
gia sau 70 va 88 h chuyen hda. Ket qua tir ban mdng 
sac ky cho thay qua trinh chuyen hda da ket thiic, vach 
AD d noi 5 1 va hai binh tam giac cd do dam khdng 
gidng nhau. Ham lugng AD d ndi 5 1 (5) so vdi AD 
chuan (1) udc tinh khoang 2,5 g/l, trong khi d hai binh 
tam giac (6 va 7) udc dat khoang 5 g/l (Hinh 3). Dich 
len men dugc ly tam va tinh che. Ket qua dinh lugng 
dugc trinh bay d bang 2. 

Kit qua d bang 2 cho thay hieu suat chuyen hda d 
ndi len men 5 1 (31%)) thap ban nhieu so vdi ket qua d 

binh tam giac (73,77%). Nhiing nguyen nhan chinh 
sau da anh hudng tdi qua trinh chuyin hda: i) Bdt dau 
tuong trong mdi trudng phan iing cd ham lugng lipid 
kha cao (16,20%) va ca chit phytosterol khong tm 
trong nudc gay trd ngai cho viec lgi dung co chat ci.a 
chiing thi nghiem. Kit qua la da cd mdt lugng ldn ca 
chit bam vao xung quanh thanh ndi va cac dien eye 
trong ndi. ii) Sau khi khii triing, mdi tnrdng chuyen 
hda trong ndi 5 1 khdng dugc khuay ngay nen da cd 
mgt lugng nhit dinh phytosterol ket tu lai vdi nhau 
thanh nhung hat ldn, do dd gdp phan nhd anh hudng 
din hieu suat chuyen hda. iii) He thdng canh khua> 
cua ndi len men chua dugc thiet ke phu hgp cho muc 
dich ciia thi nghiem. True khuay can dugc thiet ke sao 
cho khi canh khuay hoat dgng, mdi tnrdng va lugng 
bgt tren be mat ndi len men phai dugc cudn xudng 
dudi gidng nhu ddng xoay nudc. 

Vi thiet kl cila ndi 5 1 chua phu hgp cho thi 
nghiem chuyen hda nay nen sau khi nit het dich len 
men ra khdi ndi, ldp bam tren thanh ndi va cac dien 
cue dugc gom lai va phan tich dinh tinh tren ban 
mdng sac ky (Hinh A). 

Nhu vay, mau phan tich chiia chu yeu la 
phytosterol chua dugc chuyen hda, mdt phan AD da 
tao thanh va mdt phan nhd san pham phu trong qua 
trinh chuyen hda, do la androstadienedione (ADD), 
mgt chat cd cdng thiic hda hgc tuang tu AD nhung bi 
dehydro hda d vi tri carbon thii 2 va 3 nen trgng lugng 
phan tir ciia ADD (285,4) nhd han cua AD (286,4) va 
nam ngay sat phia dudi vach AD tren sac ky dd 
(dudng chay sd 2, Hinh 4). De khang dinh cho kit qua 
nay, mau (2) dugc cham lai tren ban mdng sic ky 
khac (Hinh 5) cimg vdi phytosterol chuin (1), ADD 
chuan (3) va AD chuan (4) va hien mau trong CS2SO4, 
u d 150''C cho tdi khi xuat hien cac vach mau tren ban 
sac ky. Nhu vay, tir ket qua d hinh 5 ta cd thl kit luan 
chinh xac rang san pham phu cua qua trinh chuyen 
hda trong ndi len men 5 1 chinh la ADD. 

Theo ket qua cdng bd ciia Kutney va dong tac 
gia (2005), hieu suat chuyen hda phu thudc vao ham 
lugng ca chat va each hda tan ca chit. Chiing 
Mycobacterium MB3683 da chuyin hda phytosterol 
thanh AD vdi hieu suit la 30% trong fermentor 50 1 
chiia 15.1 mdi trudng chuyin hda. Phytosterol (5 g/l) 
dugc hda tan trong diu hudng duang (1 kg/1), thdi 
gian chuyen hda keo dai 7 ngay. Hieu suit chuyen 
hda len tdi 50% neu phytosterol dugc hda tan trong 
silicone va dat tdi 90% nlu thay silicone bing 
polypropylene glycol (100 g/l). 
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Bang 1. Ket qua dinh lugng san pham AD quy md binh tam giac. 

The tich len men Cc AD AD tinh Do tinh Hieu suit 
fmi) chat thd che (g) sach chuyen hoa 

150 
ml/binh 
X 4 binh 

(g) (9) (HPLC) theo IVIol 
(%) (%) 

600 3,9 2,84 99,55 73,77 
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2 3 4 5 6 7 8 

Hinh 1. Sac ky dd TLC dich chuyen hda d 
5 binh tam giac 750 ml. 1 - 5; Cac binh 
tam giac thir 1, 2, 3, 4, va 5; 6 - 8: AD 
chuan cd nong dp 3, 4, va 5 mg/ml. 
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Hinh 2. Sac ky dd HPLC san pham tinh che a cac binh tam giac (A) va chit chuan AD (B). 

Hinh 3. Sac ky do dich len men d noi 5 I va 2 binh tam giac 500 ml. 
1 - 3: AD chuan cd ndng dp 3, 4, va 5 mg/ml; 4 - 5: Miu thu luc 70 h 
va 88 h d noi 5 I. 6 - 7: Miu thu luc 88 h d 2 binh tam giac 500 ml. 

i.rALsM.?_fJ L I 
Hinh 4. Sac ky dd TLC 
Idp bam tren thanh va Hinh 5. Sac ky dd TLC Idp bam tren thanh 
cac dien cyc trong ndi 5 va cac dien cyc trong ndi 5 I (2), 
I (2), Phytosterol chuan Phytosterol chuan (1), ADD chuan (3) va Hinh 6. Sic ky do HPLC cua san pham tinh che 
(1), AD chuan (3). AD chuan (4). d ndi 5 I (A) va chat chuan AD (B) 

432 



Tgp chi Cdng nghi Sinh hgc 7(4): 429-434, 2009 

Bang 2. Ket qua dinh lugng san pham AD quy md ndi len men 5 I. 

The tich len men (I) Cc chat AD tho AD tlnh 
(g) (g) '̂ ^^ (9) 

Do tinh sach 
(HPLC) (%) 

Hieu suat chuyen hoa 
theo Mol (%) 

3,5 I /ndi 5 I va 
0,1 1x2 binh 

3,7 37 9,2 8.25 94.79 31 

Ngoai ra, ket qua nghien ciiu cua Stefanov va 
ddng tac gia (2006) ddi vdi chimg Mycobacterium 
sp. MB 3683 thuc hien trong fermentor 50 1 chira 30 1 
mdi trudng chuyen hda cho thay AD la san pham 
chinh va mdt lugng nhd ADD cGng da tao thanh 
(chiem khoang 10% tdng san pham). Cac dieu kien 
nhu tdc do khuay, tudi va lugng gidng tiep vao mdi 
trudng, nhiet do va ngudn carbon da dugc nghien 
cim. Tdc do chuyen hda cao nhat khi tiep gidng tu 10 
den 15 % sau khi lam giau 16 - 20 h, va nhiet do 
thich hgp tir 34 - 35°C, tdc do khuiy 400 vdng/phiit. 
Dau silicon va tac nhan hda tan polypropylene-
glycol la phu hgp cho qua trinh chuyen hda, lam tang 
dang ke lugng co chat hda tan trong mdi trudng. Tuy 
nhien, tdc do chuyen hda phu thudc vao lugng dau vi 
nd ire che sinh trudng cua vi khuan. 

Sau khi tach chiet va tinh che san pham thu dugc 
tir ndi 5 1, do tinh sach cua AD dugc phan tich bang 
sac ky ldng cao ap (Hinh 6). 

KET LUAN 

Da thuc hien viec chuyen hda vi sinh phytosterol 
thanh AD nhd chiing Mycobacterium neoaurum a 
quy mo binh tam giac 750 ml dat hieu suat chuyen 
hda la 73,77% (mol) trong khi d ndi len men 5 1 thi 
hieu suat bi giam di nhieu (31%). San phim AD tinh 
che cd do tinh sach tir 95% trd len (HPLC). Y I U td 
quyet dinh nhat anh hudng den hieu suat chuyen hda 
la thiet bi len men 5 1 chua dugc thilt ke phu hgp 
cho viec chuyen hda phytosterol sang AD. Do dd can 
CO them cac nghien ciiu sau ban ddi hdi thdi gian 
nhieu ban de cai tien he thdng canh khuay ciia ndi 
len men 5 1 nham khac phuc tinh trang nhieu bgt, ban 
che viec dem ca chat ra khdi be mat mdi trudng 
chuyen hda. 

LOT cam on: Chung tdi cdm on Bg Khoa hgc vd 
Cdng nghe dd cdp kinh phi cho de tdi thugc nghi 
dinh thu cdp nhd nudc vdi Liin bang Nga: 'Nghiin 
cim cdng nghi vi sinh chuyin hda phytosterol din 
androstenedione (AD) vd 9a-hydroxy AD sir dung 
trong cdng nghiep hda - dugc" do PGS. TS. Lieu 
Diec Huy ldm chii nhiim. Cdng trinh cd su dung 
trang thiit bi ciia Phdng thi nghiem trgng diem Cdng 
nghe gen, Viin Cong nghi sinh hgc. 
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BIOCONVERSION OF PHYTOSTEROL TO ANDROSTENEDIONE (AD) BY STRAIN 
MYCOBA CTERIUM NEOA UR UM 
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Thi Kim Nhung^, Luu Due Huŷ _ Truong Nam Hai'' * 

Institute of Biotechnology 
^Institute of Chemistry 

SUMMARY 

Bioconversion of phytosterol, which has a purity of 93%, to androstenedione (AD) by Mycobacterium 
neoaurum was conducted in 150 milliliters of transformation media in 750 milliliter conical flasks and a five 
liter fermentor with 3.5 liters of transformation medium. The amount of phytosterol substrate in the 
transformation media was 1 percent. The culture seed was fed into the transformation media with a ratio of 10 
percent. Conversion process in conical flasks was carried out in a rotary shaker at 220 rpm, 30°C, and media 
pH at 7.5. When the bioconversion process was scaled up in a 5 litter fermentor, the following parameters were 
maintained: stable temperature at 30°C, agitation speed at 500 rpm, dissolved oxygen content around 80%, pH 
adjusted to 7.0. The results of all experiments showed that the whole bioconversion period of phytosterol to 
AD lasted for 96 hours in conical flasks, whereas it was 88 hours in the fermentor. The amount of AD analyzed 
by thin layer chromatography was 4 grams per liter and its yield output (molar) reached to 73.77% in conical 
flasks, whereas the result obtained in the fermentor was less than 3 grams per liter according to thin layer 
chromatography analysis and only 31% (molar) achieved in terms of yield output. The purity of AD products 
by high performance liquid chromatography (HPLC) was 99.55% and 94.79% in conical flasks and in the 
fermentor, respectively. 
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