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TOM TAT

Chuyén héa vi sinh phytosterol (93% d6 tinh sach) thanh androstenedione (AD) nho chung
Mycobacterium neoaurum dugce tién hanh trén quy mé binh tam giéc dung tich 750 ml chira 150 ml méi truémg
chuyén héa va quy mé ndi lén men 5 1 chira 3,5 | mdi trudmg chuyen héa. Ty Ié co chit phytosterol trong méi
truong chuyén hoéa [a 1%. Ty 1é tiép giéng 12 10%. Qua trinh chuyén hoa & cac binh tam gidc dugc thuc hién &
30°C, 220 vong/phut, pH moi trudng la 7, 5. Khi néng lén quy md 5 1, cac thong s6 1én men sau duoc duy tr
trong sudt qua trinh chuyen héa: nhiét do n dinh & 30°C, téc d6 khudy 500 vong/phat, oxy hoa tan dao dong
trong khoang 85%. Két qua thi nghiém cho thdy, thoi gian chuyen héa kéo dai 96 h & cac binh tam giac, trong
khi & ndi 1én men 5 1 1a 88 h. Ham lugng AD dugc chuyén héa ¢ cac binh tam gidc dat khoéng 4 g/l theo
phurong phap phan tich bing sic ky ban moéng (TLC) va hiéu suét chuyén héa 14 73,77% (mol), trong khi & ndi
l1én men 5 1 nhé hon 3 g/l (TLC) va hiéu suét chuyen héa chi dat 31% (mol). D tinh sach cua san pham AD
tinh ché dugc phén tich theo hé théng sic ky 1ong cao ap déu dat > 95%.

Tir khéa: Androstenedione (AD), chuyén héa vi sinh, Mycobacterium neoaurum, phytosterol

MO PAU

Cac hop chét c6 ngubn gbe tir steroid duge xép
vao mdt trong nhitng san phim tiéu thu rong rai trén
thi truomg clia nganh coéng nghiép dugc pham
(Fernandes ez al., 2003). Nhom tac gia nay ciing cho
biét viéc san xudt thude va cac hormone co ban chét
steroid 1a nhitng vi du dién hinh nhét trong viéc tng
dung thanh cdng cbng nghé vi sinh trong cbng
nghiép & quy mé 16m. Trong sb cac steroid dwoc tao
ra nho vi khudn thi 9a-hydroxy-17-keto steroids
dong vai trd quan trong vi ching la tidn chit cho
tdng hop cac corticosteroid. Mot hop chit duge ua
ding 13 9a-hdroxyandrost-4-ene-3,17-dione vi né c6
hoat tinh khang dong duc nam va nir nhung cha yéu
n6 duge ding lam nguyén liéu trung gian dé tong
hop céc corticosteroids c6 gid tri trong y hoc
(Slijkhuis et al., 1994) hay cac thubc chéng viém,
chéng di {mg nhu Dexametasone, Cortinef,
Ftorocort, Flucinar (Andryushina et a/,, 2008). Mot
trong nhitng phuong phap san xuit androstenedion
(AD) quy md thuong mai la chuyén héa cholesterol
(ngudn gbc dong vat) hodc B-sterols thuc vt nho cac
chung vi khudn d6t bién (Stefanov et al, 2006)
Phytosterol 1a cac hop chit gidng sterol duoc tdng
hop & thuc vat va khong cé gia tri dinh dudng cho
con ngudi. Trong thuc vat, phytosrol d(’)ng vai tro

tham gia vao chirc nang cua té bao giéng nhu vai trd
ctia cholesterol trong co thé con ngudi (Kutney et
al., 1998). Phytosterol cung véi diosgenin, solasodin
dugc su dung trong nganh cdng nghiép dugc phim
nhu la nguyén liéu d4u vao dé san xuit cac hormone
¢6 ban chit steroid (Pérez er al., 2006; Fernandes et
al., 2003). Hién nay, phytosterol dong vai tro 13 co
chit dé téng hop androstenedione dang dugc sir dung
ong rdi (Pérez er al, 2006). Hén hop phytosterol
duoc tach chiét tir nhleu ngudn ré tién, chu yéu tir
nganh cong nghiép gidy va cong nghiép mia duong
(Perez et al., 2006) hoac du ngd, diu mim lia mi,
xi déu d4u tuong hay ngd (Kutney ez al., 1998). Trén
thue té, nhidu bang sang ché vé tach chiét va tinh
sach hdn hop phytosterol dd dugc bao cao (Kutney ez
al., 1998). Mot ngudn phytosterol rat quan trong
khac d6 la déu tuong, la chit phu gia thuc phim
dang cha y & chiu A va trén thé gioi (Perez et al,

2006). Nhom tac gid ndy ciing trich din ring nén
cong nghiép glay, mia dudng va ché bién dau tuong
hién dang phat trién & Viét Nam.

O nudc ta, linh vue nghién ciru sin xuét
phytosterol nguyén liéu trong nuéc cling nhu chuyén
héa phytosterol thanh AD nh¢ vi sinh vét chua pho
bién rong rdi. Tuy nhién, vi co chat ndy c6 dédc didm
ki nuée nén anh hudng 16n dén viéc tiép xtic co cht
cia vi khudn, lam giam hiéu sudt san phdm tao
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thanh, vi thé thoi gian 1én men kéo dai 1a diéu can
thiét dé dat dwoc mic dd chuyén héa té6t hon
(Kutney et al, 2005). Muc dich cua bai bao nay la
thuc hién viéc chuyén hoa vi sinh phytosterol (véi
thanh phén c6 thé chuyén héa dugc la trén 93%)
thanh AD nho chung Mycobacterium neoaurum cua
Nga & quy mé binh tam gidc 750 ml va quy m6 5 L.

VAT LIEU VA PHUONG PHAP
Vit ligu

Céc hoa chit dung cho méi truong nhén gibng
va 1én men dat ti€u chuan phan tich mua cua cac
hdng Merck: MOi truong nhin giong (%): 1 g
+lucose, 0,5 g bot dau tuong, 0,1 g NHLCI, 0,05 g

K,HPOy, pH 7,5; M6i truong 1én men: 1a mdi trudng
rhén giong chira 1% phytosterol.

‘Chét chuén AD (98% tinh sach) dugc mua cia
hang Sigma. Co chit phytosterol (93% do tinh sach)
¢6 ngudn goc tur phé phu thai ctia nganh cong nghiép
ché bién diu dau twong do Phong Héa hoc Steroid,
Vién Héa hoc didu ché va cung cip.

Chung Mycobacterium neoaurum cia Nga dugce
ding cho cac thi nghiém chuyén hoéa vi sinh & binh
tam gidc va nbi 1én men 5 1. Ndi 1én men 5 1 Bioflo
110 fermentor (M¥).

Phwong phap
Phirong phdp chuyén héa & binh tam giic

Tru6c hét, ching M. neoaurum dugc lam giau
trong binh tam gidc dung tich 500 ml chira 100 ml
mdi truong nhin giéng véi cac thanh phén sau: 1 g
glucose, 0,5 g bdt dau tuong, 0,1 g NH,CI, 0,05 ¢
K,HPO,, pH 7,5. Qua trinh nudi céy dugc thuc hién
& 220 vong/phut, nhiét d6 30°C, duy tri 96 h rdi
chuyen sang moi truong chuyen hoa ¢6 bd sung 1%
co chit phytosterol v&i ty 16 gidng 1a 10%. Qua trinh
chuyen hoa duge thuc hién & cung diéu kién nudi
cay nhu trén trong khoang thoi gian 14 90 = 10 h.

Phirong phdp chuyén héa & néi lén men 5 |

Ciy ching M. neoaurum tir éng thach nghiéng
vao binh tam giac 2 1 chira 500 ml mdi trudng nhén
glong va nudi cay ¢ diéu kién nhu trén. Sau 96 h,
chuyén toan bd giong sang ndi 1én men 5 1 chira 3,5 1
mdi trudng chuyén héa c6 bd sung 1% phytosterol.
Co chét con du va AD tao thanh sau 3 ngay 1én men
dwoc danh gia bing phuong phép sic ky ban moéng
md ta & phin dudi.
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Phén tich sin phim

Dich nudi cdy dugc danh gia theo phuong phap
sc ky ban mong (TLC). Dich len men duoc chiét
voi ethylacetate theo ty 18 1 : 4 rdi cham trén bén
méng sic ky cling chét chuén AD c6 nbng do 3, 4 va
5 mg/ml, chay trong hé dung mdi n-hexan: acetone
(3 : 2) va quan sat dudi kinh loc tia tr ngoai & bude
song 254 nm. D§ tinh sach cua san phim AD sau
tinh ché dugc dénh gia bing phuong phép sic ky
long cao 4p (HPLC), st dung dém H,O: methanl (4 :
6), tbc do 1 ml/phit, budc séng phat hién 240 nm,
¢6t Cromasil LC18, thé tich mAu dua 1én c6t 10 pl.

Thu héi san phim

Sau khi ly tdm, sinh khdi t& bao dugc chiét bang
dung dich acetone va loc qua phéu Buchner 0,01 m?’,
4p suét 35 Kpa. Rira sinh khéi lai bang acetone va
chung cit qua hé théng bng sinh han. Khir mau dich
loc chita AD bing than hoa. Dich chiét sau d6 dé bay
hoi trong chan khong. Phan ling AD sau d6 dugc loc
bing gidy loc va thu hdi AD thé, lam khé & 60°C téi
trong luong khéng dbi. AD thé thu lai tiép tuc duoc
tinh ché bang methylene chloride, khir mau béng
than hoa va chiét bing n-hexan. Cudi cting 12 két tinh
bing diethyl ether d& thu dugc AD tinh ché va lam
khé dén trong lwong khong dbi & 60°C.

KET QUA VA THAO LUAN

Chuyén hoéa phytosterol thanh AD & quy mé binh
tam giac 750 ml

Thi nghiém dugc tién hanh trén quy mé binh
tam gidc st dung chung vi sinh M. neoauwrum cia
Nga nham danh gi4 kha ning chuyén hoa phytosterol
thanh AD trén méi truong chuyén hoa st dung bot
dau twong mua ngoai thi trueong Viét Nam. Muc dich
cia thi nghiém nay la nghién cu s dung nguyén
ligu ré tién va co chit ché bién trong nude & “quy md
1én men 1én hon nham ha gia thanh san phim ciing
nhu thic day kha ning tu san xut thudc ¢ ban chat
steroid & Viét Nam. Thi nghiém dugc thuc hién
trong 5 binh tam gidc 750 ml, mdi binh chira 150 ml
mdi truong chuyén héa. Sau 77 h, miu & binh sb 5
duoc 14y ra dé danh gia luong co chit con du va san
phém tao thanh. Ham luong AD tuong {mg véi vach
AD chuén (6) c6 nong d6 3 mg/ml. Binh nay duge
lay ra khoi tii ldc. Bén binh con lai tiép tuc lc 16i 96
h, dich chiét tir cac binh nay tiép tuc duoc danh gi4
trén ban mong sic ky. Két qua dinh tinh & hinh 1cho
thdy ham lugng AD tao thanh trong cac binh (1 t6i
4) tuong duong véi vach AD chuin (7) ¢6 ndng do 4
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mg/ml. Dich chuyén héa tit 4 binh tam giac nay duoc
gom lai va tach chiét. Két qua dinh tinh va dinh
lrong duge trinh bay trong hinh 1 va bang 1.

Sau tinh ché, d6 tinh sach cta san phdm dugc
danh gi4 bang HPLC (Hinh 2).

Nhur nhiéu tai liéu da cong bd, hiéu sudt chuyén
hoa phytosterol thanh AD phu thugc vao rat nhiéu
yéu t6 nhu ching vi sinh vat, nhiét d6 1én men, thi
gian chuyén héa, thanh phan méi truong, ty 1€ co
chét, cach hoa tan co chat va ca thanh phén sterol
trong co chat. Pérez va ddng tic gia (2006) da cobng
b6 két qua nghién ctru st dung ching MB3683 & quy
mo binh tam giac chira 50 ml mo6i trudmg c¢b bot dau
twong 1am ngudn carbon va nitrogen dat hidu suit
chuyén hoa 14 60,6 va 64,8% véi hai mAu phytosterol
Vigt Nam (VN1, VN2) tach tr déu déu tuong co
thanh phan phytosterol 1a 55,39 va 70,55%, trong khi
v6i mau VN3 (70,1% phytosterol) hi¢u suit chuyén
héa chi dat 46,1%. Cac két qua nay dugc nhom téc
gia giai thich 1a do thanh phan phytosterol khac nhau
(chu yeu la_campesterol, sitosterol va sigmasterol)
trong cac mau co chit di anh hwéng dén higu sut
chuyén héa. Nhu viy, hiéu suét chuyén héa (73%)
trong thi nghiém cua chiing t6i cao hon kha nhiéu so
véi két qua & trén, d6 12 do co chét c6 do tinh khiét
93% dd lam ting kha nang chuyén hoa cua chung.

Chuyén héa phytosterol thainh AD & quy mé ndi
1én men 51

Dua trén nhiing két qua nghién ctru thanh cong &
quy mé binh tam giac, ching t3i nang thi nghi¢m lén
quy md 51véi tong thé tich méi truomg chuyén héa 1a
3,5 I, ty 1& co chat 1%. Ngoai ra, 2 binh tam gidc loai
500 ml chira 100 ml méi trudomg chuyen hoa trong mbi
binh ciing dugc lic song song dé so sanh Luong bot
sinh ra dugc kiém soat bang cach ting tdc d6 khudy
két hop véi giam ngudn cung cip oxy hoic bang mot
lu’ong tbi thiéu dau pha bot. Dich 1én men dugc danh
gid sau 70 va 88 h chuyén hoa. Két qua tr ban moéng
sdc ky cho thdy qua trinh chuyén hoa d két thic, vach
AD & ndi 5 1 va hai binh tam giac c6 do dam khdng
g10ng nhau. Ham luong AD & ndi 51 (5) so véi AD
chuén (1) wéc tinh khoang 2,5 g/l, trong khi & hai binh
tam gidc (6 va 7) uéc dat khoang 5 g/l (Hinh 3). Dich
1én men duoc ly tam va tinh ché. Két qua dinh lugng
duoc trinh bay & bang 2.

Két qua & bang 2 cho thay hiéu suét chuyen hoa &
ndi 1én men 5 | (31%) thip hon nhidu so véi két qua &

binh tam giac (73,77%). Nhilg nguyén nhan chinh
sau d4 anh hudng t6i qua trinh chuyén héa: i) Bot dau
tuong trong moéi truong phan ung ¢ ham luong lipid
kha cao (16,20%) va co chit phytosterol khéng tan
trong nrée giy trd ngai cho viée loi dung co chat cra
ching thi nghiém. Két qua 1 da c6 mdt lugng 1ém co
chét bam vao xung quanh thanh ndi va cac dién cuc
trong ndi. 11) Sau khi khir tring, méi trudmg chuyén
héa trong ndi 5 1 khéng duoc khuay ngay nén di c6
mét lugng nhit dinh phytosterol két tu lai v61 nhau
thanh nhitng hat 16m, do d6 gép phan nhé anh huéng
dén hiéu suat chuyén hoéa. iii) Hé théng canh khudy
ctia ndi 1én men chua dwoc thiét ké phu hop cho muc
dich cua thi nghiém. Truc khudy can dugc thiét ké sao
cho khi canh khuay hoat dong, mdi truong va lugng
bot trén bé mit ndi 1én men phai dwoc cubn Xxuong
duéi giéng nhir dong xo4y nudc.

Vi thiét ké ciia ndi 5 1 chua phu hop cho thi
nghiém chuyen hoéa nay nén sau khi rat hét djch lén
men ra khéi noi, 16p bam trén thanh ndi va cac dién
cuc duge gom lai va phan tich dinh tinh trén ban
mong sic ky (Hinh 4).

Nhu vdy, miu phan tich chia chu yéu la
phytosterol chua dugc chuyén hoa, mot phén AD di
tao thanh va mdt phin nhé san phim phu trong qua
trinh chuyen héa, d6 la androstadienedione (ADD),
mét chat ¢6 cong thitc hoa hoc twong tu AD nhung bi
dehydro héa & vi tri carbon thir 2 va 3 nén trong luong
phén tr cia ADD (285,4) nh6 hon cua AD (286.4) va
nam ngay sat phia dudi vach AD trén sac ky dd
(duomg chay s6 2, Hinh 4. bé khéng dinh cho ket qua
ndy, mau (2) dugc chim lai trén ban mong sic ky
khac (Hinh 5) cung véi phytosterol chuén (1), ADD
chuén (3) va AD chuin (4) va hién mau trong Cs,SO,,
ug 150°C cho t6i khi xuat hién cac vach mau trén ban
sac ky. Nhu vay, tr két qud & hinh 5 ta c6 thé két luan
chinh xé4c rang san phim phu cla qué trinh chuyén
héa trong n6i 1én men 5 1 chinh 1a ADD.

Theo két qua cdng b cia Kutney va déng tac
gia (2005), hiéu sudt chuyén héa phu thugc vao ham
luong co chit va cach hoa tan co chét. Chung
Mycobacterium MB3683 da chuyén hoéa phytosterol
thanh AD véi hiéu suit 12 30% trong fermentor 50 1
chira 15.1 méi truomg chuyen héa. Phytosterol (5 g/1)
dugce hoa tan trong diu hwéng duong (1 kg/l), thoi
gian chuyén hoa kéo dai 7 ngay. Hiéy sut chuyén
héa 1én t6i 50% néu phytosterol dwrgc hoa tan trong
silicone va dat téi 90% néu thay silicone bang
polypropylene glycol (100 g/l).
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Bang 1. Két qua dinh ivong san pham AD quy md binh tam giac. 1 2 3 4 5 6 7 8

Thétichléenmen Co  AD  ADtinh D6 tinh Hiéu suét

chat thé ché(g) sach chuyén héa
(ml) y
(q) (9) (HPLC) theo Mol
(%) (%)
600 6 39 284 99,55 73,77 . R ) XL
r1'n5|/(:)inh Hinh 1. Sac ky d6 TLC dich chuyéen hoa &

x 4 binh 5 binh tam giac 750 ml. 1 - 5: Céac binh
tam giac thi 1, 2, 3, 4, va 5; 6 - 8 AD
chuén c6 néng @6 3, 4, va 5 mg/ml.

my b mau bar
5 2750
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!
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Hinh 3. S&c ky db dich 1én men & ndi 51 va 2 binh tam giac 500 ml. ::
1-3: AD chuén ¢6 néng d6 3, 4, va 5 mg/ml; 4 - 5: Mau thu luc 70 h bl & N [\
va88h & noi 5l 6-7: Mauthu lic 88 h & 2 binh tam giac 500 ml. e é—igﬁj_ﬁlg%‘ 5 B |',_ i 5 |
o £ 7o T Py Ts o ED] o 53 -
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1 2 3 1 2 2 3 4 ‘ B
. = " !
* o0 ]
{
- A L
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Pslp - - ol iBe M ieg B0 § -
Hinh 4. Séc ky a6 TLC

I6p bam trén thanh va  Hinh 5. Séc ky d6 TLC I6p bam trén thanh
cac dién cyc trong ndi 5 ya cac dién cwc trong ndi 5 | (2),
| (2), Phytosterol chudn  phytosterol chun (1), ADD chuén (3) va  Hinh 6. Sic ky d8 HPLC cua san pham tinh ché
(1), AD chuén (3). AD chun (4). & ndi 51 (A) va chat chun AD (B).
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Bang 2. Két qua dinh lugng san phim AD quy md ndi ién men 5.

Thé tich 1én men (1) Cochit ADthé AD tinh Do tinh sach Hiéu suéat chuyén héa
(9) (@) ché (g) (HPLC) (%) theo Mol (%)

3,51/di51va 37 37 9,2 8.25 94.79 31

0,11x2 binh : '

Ngoai ra, két qua nghién ciru ctia Stefanov va
dbong tac gia (2006) déi véi ching Mycobacterium
sp. MB 3683 thuc hién trong fermentor 50 1 chita 30 |
méi truong chuyén hoa cho thiy AD la san phim
chinh va mét luong nho ADD ciing dd tao thanh
(chlem khoang 10% tong san pham) Cac diéu kién
nhu téc d6 khudy, tudi va lugng gidng tiép vao méi
truomg, nhiét d6 va ngudn carbon di dugc nghién
ciru. Téc do chuyén hoa cao nhét khi tiép giéng tir 10
dén 15 % sau khi lam giau 16 - 20 h, va nhiét do
thich hop tir 34 - 35°C, t6c dd khudy 400 vong/phut.
Dau silicon va tac nhan hoa tan polypropylene-
glycol 1a phtt hgp cho qua trinh chuyén héa, 1am ting
dang ké luong co chit hoa tan trong méi truong. Tuy
nhién, téc do chuyén hoa phu thudc vao lugng dau vi
né tc ché sinh truéng cta vi khuan.

Sau khi tach chiét va tinh ché san phdm thu duoc
u‘; noi 5 1, d6 tinh sach cia AD dugc phan tich bang
sac ky 16ng cao ap (Hinh 6).

KET LUAN

D3 thyuc hién viéc chuyén héa vi sinh phytosterol
thanh AD nho ching Mycobacterium neoaurum &
quy md binh tam giac 750 ml dat hieu suét chuyén
héa 1a 73,77% (mol) trong khi & ndi 1én men 5 1 thi
hiéu suat bi giam di nhiéu (31%). San phim AD tinh
ché €6 do tinh sach tr 95% tr¢ 1én (HPLC). Yéu to
quyét dinh nhét anh huéong dén hidu sudt chuyén hoa
1a thit bi 1én men 5 1 chua dugc thiét k& phu hop
cho viéc chuyén hoéa phytosterol sang AD. Do d6 can
c6 thém cac nghién ctru sdu hon doi héi thoi glan
nhiéu hon dé cai tién he théng canh khuay clia ndi
1én men 5 | nhim khic phuc tinh trang nhiéu bot, han
ché vigc dem co chét ra khéi bé mat moi trudng
chuyén hoa.

Loi cam on: Ching t6i cdm on B Khoa hoc va
Céng nghé di cdp kinh phi cho dé tai thuéc nghi
dinh thwe cdp nha nwéc véi Lién bang Nga: "Nghién
cibu cong nghé vi sinh chuyén héa phytosterol dén
androstenedione (AD) va 9o-hydroxy AD su dung
trong cong nghiép héa - duwoc” do PGS. TS. Luu
Dirc Huy lam chu nhiém. Céng trinh c6 s dung
trang thiét bi ciia Phong thi nghiém trong diém Céng
nghé gen, Vién Céng nghé sinh hoc.
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BIOCONVERSION OF PHYTOSTEROL TO ANDROSTENEDIONE (AD) BY STRAIN
MYCOBACTERIUM NEOAURUM

Nguyen Thi Quy', Le Van Truong', Nguyen Van Hieu', Pham Thi Bich Hop', Nguyen Thi Diep’, Luu
Thi Kim Nhung?, Luu Puc Huy? 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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