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(73)  VIEN CONG NGHE SINH HOC - VIEN HAN LAM KHOA HOC VA CONG
NGHE VIET NAM (VN)
18 Hoang Quéc Viét, quan Cau Gidy, thanh pho Ha Noi

(72) Nguyén Phuong Nhué (VN), Diang Tuyét Phuong (VN), Lé Gia Hy (VN), Vi Thi
Hanh Nguyén (VN), Pham Thanh Huyén (VN), H6 Tuyén (VN), Bach Thi Mai Hoa
(VN), Phi Quyét Tién (VN)

(54)  QUY TRINH SAN XUAT VANCOMYXIN HYDROCLORIT

(57) Giai phéap hitu ich dé cap dén quy trinh san xudt vancomyxin hydroclorit,
trong d6 quy trinh nay bao gom céc budce: a) hoat héa ching giong goc, b) thich
nghi chung giong gdc; ¢) nhan giong san xuat, d) 1én men san xuat; va e) thu
vancomyxin hydroclorit. Bang céch cai ti€én moi trudng nudi cay, quy trinh theo
giai phap hitu ich cho phép 1én men thu dugc vancomyxin hydroclorit tir chling
xa khuén Streptomyces orientalis 4912 1én t6i 4,16 mg/ml véi thoi gian 1én men

dugc rit ngan.
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Linh vuwe k§ thuit dwoc dé cap
Gidi phap hiru ich thudc linh vyc c6ng nghé sinh hoc; cu thé 13 giai phép hiru
ich d& cép dén quy trinh san xuét vancomyxin hydroclorit tir ching xa khudn

Streptomyces orientalis 4912.
Tinh trang ky thuat cia giai phap hiru ich

Chét khang sinh vancomyxin duoc tdng hop béi xa khudn Streptomyces
orientalis. Vancomyxin dugc dua vao thir nghiém chita bénh tir naim 1958 vaBO Y
té Hoa Ky cho phép sir dung vao ndm 1964. Dang vancomyxin thuong phim dugc
dong 500 mg vancomyxin.HCl/lo, twong dwong 0,34 mmol. Vancomyxin chi nén
ding dé diéu tri hogic phong ngira nhiém tring do vi khudn nghi ngd d& nhon thude
gdy nén. Hién nay, vancomyxin vin dang dwoc nghién ciru hoan thién san xuit,

ting d6 tinh khiét va giam do doc, néng cao hoat tinh va phd tic dung diéu tri.

Theo coéng bd méi nhét, hiéu suit ching d6t bién cua xa khudn Streptomyces.
orientalis (nhan dugc nhd xtr Iy bang tia UV) dat 11,5 g/l sau 120 gi® 1én men trén
quy md pilot. Tuy nhién, viéc san xuét vancomyxin & quy mo cdng nghiép cho
higu suat con thp, chi dat khoang 3,7 g/l, 1am cho gi4 thanh cta chét khang sinh
nay kha cao, gdp 10 dén 20 13n so véi cac thude khang sinh nhém penixilin hodc
cephalosporin. D& giai quyét van d& ndy, can c6 cai tién vé quy trinh nudi cdy dé
thu dugc vancomyxin c¢6 hiéu suit cao. R4t nhidu nghién ctru d3 duoc tién hanh
trong diéu kién Ién men theo mé hodc 1én men lién tuc, 1én men sir dung sinh khéi
tai sinh hogc t€ bao ¢4 dinh.

Vancomyxin c6 trong danh muyc thudc thiét yéu Viét Nam ban hanh 1in thir 5,
nam 2005. Hién dang c6 nhu cdu st dung vancomyxin va gia ban kha cao 1a 180
nghin ddng/1 g. Do d6, Téng Céng ty Duoc Viét Nam dit yéu cdu nghién cru san
xuét khang sinh nay & quy mo nhd, tir 500 dén 1000 kg/nam. D3 c6 nhidu d& tai
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nghién ctru tiép can dén viéc san xuit khang sinh ¢ Viét Nam, nhung chua tiép can
dugc dén cong nghiép san xuit. Mot yéu t6 quan trong trong san xuét khéng sinh Ia
hiéu suét chiing gidng, ngudn nguyén liéu mdi trudng va diu kién 1én men thich
hop. Nam 2011, Vién Céng nghé Sinh hoc di phén lap duge bién chiing
Streptomyces orientalis 4912 ¢4 kha ning sinh tdng hop vancomyxin, tuy nhién
viéc nudi cdy xa khudn nay trong moi trudng nudi cdy co ban thu duoc luong
vancomyxin thip (2,983 mg/ml) va thoi gian 1én men dai (120 gi®). Do thoi gian
nudi cdy kéo dai va lugng vancomyxin tich tu d& anh hudng truc tiép dén hicu suét
nudi cdy, ddng thoi qué trinh tinh ché ciing gay that thoat lugng vancomyxin. Do
d6, cén c6 cai tién vé quy trinh nudi cdy, moi trudong 1én men va k¥ thuat tinh ché
dé tang hidu sudt thu hdi vancomyxin.
~ Ban chit k§ thuit cia giai phap hitu ich

Muc dich ctia giai phép hitu ich 13 nhdm cai tién moi truong 1én men, didu
kién nudi cdy va k¥ thuét tinh ché dé ting hiéu sudt thu hdi vancomyxin. Dé dat
dugc myc dich nay, gidi phép hitu ich dé xuét quy trinh san xuét vancomyxin tir
ching xa khuan Streptomyces orientalis 4912 ¢6 c4i tién thanh phan mai trudng

nudi cdy gitp gidm thoi gian 1én men va ting ham lugng vancomyxin.

Theo do, giai phép hitu ich dé xuit quy trinh san xuét vancomyxin hydroclorit
tir chiing xa khudn Streptomyces orientalis 4912, trong d6 quy trinh nay bao gbém

cac budc:

a) hoat hoéa ching giéng gbc bang c4ch nuéi cly chiing xa khuén Streptomyces
orientalis 4912 tir bd suu tap chiing giéng gbc cua Vién Cdng nghé sinh hoc, Vién
Han Lam Khoa hoc Viét Nam trén méi trudng thach chira tir 14 dén 16 g/l glucoza,
5 g/l cao ndm men, tr 6 dén 7 g/l pepton, 5 g/l CaCOs;, 1 g/l (NH,),SO, trong thoi
gian tir 4 dén 5 ngay, tiép do cy chuyén khuén lac thu dugc vao mdi trudng long

chtta tir 14 dén 16 g/l glucoza, 5 g/l cao nim men, tir 6 dén 7 g/l pepton, 5 g/l
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CaCOs, 1 g/l (NH,),SO,4 va nudi trén méy lic véi tbe do 220 vong/phat, nhiét do
28°C trong thoi gian 48 gid thu dugc chung giéng dugc hoat hoa;

b) thich nghi ching gidng gdc bang cach cdy chuyén gibng gbc duoc hoat hoa
v6i ti 18 5% (v/v) sang mdi trudng thich nghi chira: 10 g/l bdt dao, tir 14 dén 16 g/l
glucoza, 5 g/l cao ndm men, tir 6 dén 7 g/l pepton, 5 g/l CaCOs, 1 g/l (NH4),SOs,
pH 7 va nudi ciy trong thoi gian 48 gidr véi tbe d6 khudy 300 vong/phut, nhiét do
28°C, tdc d6 thdi khi 1 1it/1 1it méi trwong/1phat thu duge ching giéng thich nghi;

c) nhan gidng san xuét bing cach cdy chuyén gidng thich nghi véi ti 18 5%
(v/v) sang méi truong nhan giéng chira: 50 g/l bot dao, 10 g/l glucoza, 5 g/l cao
nam men, tr 6 dén 7 g/l pepton, 5 g/l CaCOs, 1 g/l (NH,),SO,, pH 7 va nudi cdy
trong thoi gian 60 gio véi tde do khudy 300 vong/phut, nhiét d6 28°C, tc do thdi
khi 1 lit/1 1it mdi trudng/1phut thu dugg ching gidng san xuét;

d) 1én men san xut bang cach cip ching gidng san xuét theo ty 1€ 10% (v/v)
sang mdi truong 1én men chira: 110 g/l bot dao, 30 g/l bot ddu tuong, 0,75 g/l
MgSO,, 1 g/l NaCl, 0,5 g/l KCI, dung dich mudi vi lugng 10 ml, pH 7, trong d6
dung dich mubi vi luong chtra: 1 g/l FeSO4.7H,0, 1 g/l ZnSO,.7H,0, 0,5 g/l
MnS0O,.4H,0, 0,2 g/l CaCl,.6H,0, 0,2 g/l CuS0O,.5H,0, 0,1 g/l CoCl, va 0,1 g/l
NaMo00,.2H,0 va nuoi céy trong thoi gian 84 gio ¢ nhiét d6 28°C, toc do thoi khi 1
lit/1 1it méi truwong/1phut, tbe do khudy 150 vong/phut thu dugc méi truong 1én

men chra vancomyxin; va

e) thu vancomyxin hydroclorit béng cach loc loai bo té bao véi chit tro loc
diatomit, tiép d6 didu chinh pH = 3 bang HCI va chiét 1in luot bing NH,OH 0,2N
va axeton 1/5 (v/v), sau do dé 6n dinh dich chiét & nhiét do 3°C trong 40 gid, loc
thu duge vancomyxin hydroclorit dang tinh thé két tinh.
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Mo ta van tat hinh vé

Hinh 1 13 so dd quy trinh san xudt vancomyxin ti chung xa khuin

Streptomyces orientalis 4912.
MO ta chi tiét giai phap hiru ich

Sau ddy, giai phap hitu ich mé ta chi tiét cac phuong an thuc hién cu thé, tuy
nhién, cac phuong 4n nay chi nhdm muc dich mé ta chi tiét giai phép hiru ich, cht

khong nhdm muc dich han ché pham vi y8u cdu bao ho cta giai phép hitu ich.

Céc thanh phan, héa chét hogc thiét bj sit dung trong quy trinh theo gii phap
hitu ich c6 thé tim théy hodc mua dugc trén thi trudng. Chﬁng xa khudn
Streptomyces orientalis 4912 dugc st dung dé 1én men khang sinh vancomyxin
duoc ldy tir Bo suu tap gidng vi sinh vét cia Phong Cong nghé 1én men, Vién Cong

nghé sinh hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

Theo céc phuong phép 1én men ching xa khuln Streptomyces orientalis, mdi
truong dé san xuét khéng sinh vancomyxin d3 biét va da duoc codng bd, tuy nhién,
viéc bd sung moi truong chira sacaroza, glucoza, bdt ddu twong, NaCl, CaCOs,
CaCl, va CuSO, gitip xa khudn phét trién manh trong giai doan d4u, nhung dén giai
doan tich lly vancomyxin, chiing nhanh chéng bi tc ché boi sy ¢6 mat cda
vancomyxin tich tu. Do d6, khi kéo dai thoi gian nudi cdy, luvong vancomyxin tich
tu nhiéu s& e ché su phat trién va do d6 hiéu suét thu vancomyxin khdng cao, chi

dat 2,983 mg/ml.

Theo d6, giai phap hitu ich d& xudt quy trinh san xuAt vancomyxin hydroclorit
~ tr chiing xa khuin Streptomyces orientalis 4912, trong d6 quy trinh ndy bao gém
céc bude: a) hoat héa ching gidng gbc, b) thich nghi chiing gidng gbc; ¢) nhan

gidng san xuat, d) 1én men san xuat; va e) thu vancomyxin hydroclorit.

Trong budc hoat héa ching giéng gdc, ching gidng gbc 13 ching xa khuén

Streptomyces orientalis 4912 tir bd suu tap ching gidng gbc cua Vién Cong nghé
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sinh hoc, Viéc Han Lam Khoa hoc Viét Nam, 18 Hoang Qudc Viét, Cau Gidy, Ha
Nbi. Chiing giéng gbc nay sau khi dugc tan dong, dugc nuoi céy trén mdi trudng
thach chtra tlr 14 dén 16 g/l glucoza, 5 g/l cao ndm men, tir 6 dén 7 g/l pepton, 5 g/l
CaCOs3, 1 g/l (NH,),SO, trong thoi gian tir 4 dén 5 ngay. Sau khi hinh thanh khuln
lac, tién hanh luva chon khuin lac va céy chuyén khuén lac thu dugc nay vao moi
trudng 1ong chira tir 14 dén 16 g/l glucoza, 5 g/l cao ndm men, tir 6 dén 7 g/l pepton,
5 g/l CaCOs, 1 g/l (NH,),SO; va nuoi trén may lic véi toe do 220 vong/phat, nhiét
do 28°C trong thoi gian 48 gir thu dwgc ching giéng duge hoat hoa.

Trong budc thich nghi ching gidng gbe, ciy chuyén gidng gbc dugc hoat héa
& trén véi ti 1¢ 5% (v/v) sang méi trudng thich nghi chtra: 10 g/l bot dao, tir 14 dén
16 g/l glucoza, 5 g/l cao ndm men, tr 6 dén 7 g/l pepton, 5 g/l CaCOs, 1 g/l
(NH,),SO4, pH 7. Tién hanh nuéi cdy trong thoi gian 48 gid véi toe do khudy 300
vong/phut, nhiét d6 28°C, tbc dd thdi khi 1 lit/1 1it moi truong/1phut thu dugce
chiing giéng thich nghi.

Trong budc nhan gidng san xuét, tién hanh cdy chuyén gidng thich nghi véi ti
18 5% (v/v) sang méi trudong nhén giéng chira: 50 g/l bot dao, 10 g/l glucoza, 5 g/l
cao nim men, tir 6 dén 7 g/l pepton, 5 g/l CaCOs, 1 g/l (NH4),SO4, pH 7. Tién hanh
nudi cdy trong thoi gian 60 gio véi toe d6 khudy 300 vong/phut, nhiét d6 28°C, tdc
d6 thdi khi 1 1it/1 1it moi truong/1phit thu duge ching gidng san xuét.

Trong budc 1én men san xuét, tién hanh cp chiing giéng san xuét theo ty 1€
10% (v/v) sang méi truong 1én men chira: 110 g/l bdt dao, 30 g/l bot dau twong,
0,75 g/l MgSO,, 1 g/l NaCl, 0,5 g/l KCI, dung dich mudi vi lugng 10 ml, pH 7.
Viéc bd sung dung dich mubi vi luong véi ham lwong gép 100 14n mdi truong binh
thwong nhim kich thich ching xa khuan tich tu vancomyxin. Theo d6 mdi dung
dich mudi vi lugng dugc bd sung chtra: 1 g/l FeSO,4.7H,0, 1 g/l ZnSO,.7H,0, 0,5
g/l MnSO,.4H,0, 0,2 g/l CaCl,.6H,0, 0,2 g/l CuS0,.5H,0, 0,1 g/l CoCl, va 0,1 g/l
NaMoO,4.2H,0 va nudi cy trong thoi gian 84 gid & nhiét do 28°C, tdc do thdi khi 1
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lit/1 lit moi trudng/1phit, tde do khudy 150 vong/phut thu dwoc méi trudng lén

men chlra vancomyxin.

Theo d0, trong qua trinh thich nghi va 1én men san xuét, viéc bd sung thanh
phin bdt dao gitip hap thu vancomyxin va b6 sung dung dich mubi vi lugng véi
ham luong gép 100 14n nhu cdu gitip kich thich ching xa khuén tich ty vancomyxin
som, dong thoi giam dugc tdc dong cua vancomyxin 1én ching xa khuén nay. Piéu

nay gitp tang dugc hi€u suat thu hoi vancomyxin.

Trong budce thu vancomyxin hydroclorit, tién hanh loc loai bé té bao véi chat
tro loc diatomit, tiép d6 diéu chinh pH =3 béng HCI va chiét 1an luot béng NH,OH
0,2N va axeton 1/5 (v/v). Tiép d6, dé on dinh dich chiét & nhiét do 3°C trong 40 gio,

loc thu duoce vancomyxin hydroclorit dang tinh thé két tinh.
Vi du thye hi€n gidi phap hiru ich
Vi du 1. San xuét vancomyxin tir chung xa khuan Streptomyces orientalis 4912

Chung gidng Streptomyces orientalis 4912 thu duoc tir ching giéng gde trong
B suu tap gidng vi sinh vét cia Phong Cong nghé 1én men, Vién Cong nghé sinh
hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam dugc cy trén méi trudng
thach nghiéng chira 15 g/l glucoza, 5 g/l cao ndm men, 5 g/l pepton, 5 g/l CaCOs, 1
g/l (NH,),SO;, nudi trong 4 ngay. Thu khudn lgc va cdy vao binh tam giac chira
250 ml mdi trudng 1ong bao gdm 15 g/l glucoza, 5 g/l cao ndm men, 5 g/l pepton, 5
g/l CaCOs, 1 g/l (NH4),SO, va nudi trén méy lic véi tbe d6 220 vong/phut, nhiét do
28°C trong thoi gian 48 gid thu dugc ching giéng dugc hoat hoa.

Céy 5 ml ching giéng hoat héa vao 100 ml méi trudng thich nghi chira 10 g/l
bot dao, tir 15 g/l glucoza, 5 g/l cao ndm men, tir 6 dén 7 g/l pepton, 5 g/l CaCO;, 1
g/l (NH,),SO4, pH 7 va nudi cdy trong thoi gian 48 gid véi tée d6 khudy 300
vong/phut, nhiét do 28°C, téc do thdi khi 1 1it/1 1it moi truong/1phat thu dugc
chung giéng thich nghi.
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Céy 100 ml chiing thich nghi vao 5 lit méi trudng nhén gidng chira: 50 g/l bot
dao, 10 g/l glucoza, S g/l cao ndm men, tir 6 dén 7 g/l pepton, 5 g/l CaCO;, 1 g/l
(NH4),SO,, pH 7 va nubi cdy trong thoi gian 60 gid véi tbc do khudy 300
vong/phut, nhiét d6 28°C, téc db thdi khi 1 1it/1 lit mdi trudng/1phut thu duoc 5 lit

ching giong sdn xuat.

Cép 5 lit chung gidng san xuét ndy vao 50 lit mdi trudng 1én men chia: 110
g/l bot dao, 30 g/l bot dau tuong, 0,75 g/l MgSO,, 1 g/l NaCl, 0,5 g/l KCI, dung
dich mudi vi lwong 10 ml, pH 7, trong d6 dung dich mudi vi luong chua: 1 g/l
FeSO,.7H,0, 1 g/l ZnSO4.7H,0, 0,5 g/l MnSO,.4H,0, 0,2 g/l CaCl,.6H,0, 0,2 g/l
CuS0,.5H,0, 0,1 g/l CoCl, va 0,1 g/l NaM0O,4.2H,O va nudi céy trong thoi gian
84 gid' & nhiét do 28°C, téc do thdi khi 1 1it/1 lit mdi trudng/1phit, toc do khudy

150 vong/phut thu dugc méi truong 1én men chira vancomyxin.

Loc loai b té bao béng thiét bi loc khung ban véi chét tro loc diatomit, tiép dé
c6 phén dich dén ty 18 1/50 (v/v) didu chinh pH = 3 bang HCI va chiét 1an lugt bang
NH,OH 0,2N va axeton 1/5 (v/v), sau d6 dé 6n dinh dich chiét & nhiét d6 3°C trong
40 gio, loc thu duge vancomyxin hydroclorit dang tinh thé két tinh.

Hiéu suét vancomyxin tich liiy trong dich loc té bao duoc xac dinh béng
phuong phép tiéu chuén, két qua dich loc chia vancomyxin c6 hoat tinh 4,16

mg/ml.
Hi¢u qua dat dwgce cia giai phap hiru ich

Quy trinh san xuét vancomyxin hydroclorit bdi chiing xa khuén Streptomyces
orientalis 4912 theo giai phap hitu ich don gian, bang céch cai tién méi truong 1én
men c6 bd sung bdt dao va ham luong vi lugng gip 100 1an nhu cdu binh thuong
ctia ching xa khudn gitip giam thoi gian 1én men va ting ham lugng vancomyxin
tich tu, tir d6 dua ra hiéu sudt thu hdi vancomyxin 1én t6i 4,16 mg/ml md& ra mot

huéng phat trién ngudn nguyén lidu cung cép cho nganh duoc.
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YEU CAUBAO HQ

1. Quy trinh san xuét vancomyxin hydroclorit, trong dé quy trinh nay bao gdm céc

budc:

a) hoat héa ching giéng gdc bing cach nudi cdy ching xa khuén Streptomyces
orientalis 4912 tir bd suu tap chung giéng gbc ctia Vién Cong nghé sinh hoc, Vién
Han Lam Khoa hoc Viét Nam trén mdi trueong thach chira tir 14 dén 16 g/1 glucoza,
5 g/l cao ndm men, tir 6 dén 7 g/ pepton, 5 g/l CaCOs;, 1 g/l (NH,4),SO, trong thoi
gian tir 4 dén 5 ngay, tiép d6 cdy chuyén khuén lac thu duge vao moi truong long
chra tir 14 dén 16 g/l glucoza, 5 g/l cao ndm men, tir 6 dén 7 g/l pepton, 5 g/l
CaCO;, 1 g/l (NH,),SO, va nudi trén may lic vdi tdc d6 220 vong/phat, nhiét do
28°C trong thoi gian 48 gio thu duge ching giéng duoc hoat hoa;

b) thich nghi chiing giéng gdc bang cach cy chuyén gidng gdc duoc hoat héa véi
ti 1& 5% (v/v) sang moéi truong thich nghi chira: 10 g/l bdt dao, tir 14 dén 16 g/l
glucoza, 5 g/l cao nAm men, tir 6 dén 7 g/l pepton, 5 g/l CaCOs, 1 g/l (NH4),SOy,
pH 7 va nudi cdy trong thoi gian 48 gid véi tbe do khudy 300 vong/phtt, nhiét d6
28°C, toc d9 thdi khi 1 1it/1 lit mdi trudng/1phut thu duge ching giéng thich nghi;

c) nhan gidng san xuét bang cach cly chuyén gidng thich nghi véi ti 16 5% (v/v)
sang moi truong nhan gidng chira: 50 g/l bdt dao, 10 g/l glucoza, 5 g/l cao ndm men,
tir 6 dén 7 g/l pepton, 5 g/l CaCOs;, 1 g/l (NH4),SO4, pH 7 va nudi ciy trong thoi
gian 60 gity v6i toe do khudy 300 vong/phit, nhiét do 28°C, tbe do thdi khi 1 1it/1 lit

mdi trudng/1phit thu duge ching gibng san xuét;

d) 1én men san xuét bing cach cip chiing gidng san xuét theo ty 18 10% (v/v) sang
mdi trudng 1€n men chira: 110 g/l bot dao, 30 g/l bot dau tuong, 0,75 g/l MgSO,, 1
g/l NaCl, 0,5 g/l KCl, dung dich mudi vi lugng 10 ml, pH 7, trong d6 dung dich
mudi vi luong chira: 1 g/1 FeS0O,.7H,0, 1 g/l ZnSO,.7H,0, 0,5 g/l MnSO4.4H,0,
0,2 g/l CaCl,.6H,0, 0,2 g/l CuSO,.5H,0, 0,1 g/l CoCl, va 0,1 g/l NaMoQ,.2H,0 va
nudi cdy trong thoi gian 84 gid & nhiét do 28°C, toc do théi khi 1 1it/1 1it moi
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truong/1phit, toc do khudy 150 vong/phit thu duge mdi trudng 1én men chira

vancomyxin; va

e) thu vancomyxin hydroclorit b%mg cach loc loai bd té bao véi chét trg loc diatomit,
tiép do didu chinh pH = 3 bing HCI va chiét 1an lugt bing NH,;OH 0,2N va axeton
1/5 (v/v), sau d6 dé& 6n dinh dich chiét & nhiét d§ 3°C trong 40 giv, loc thu dwoc

vancomyxin hydroclorit dang tinh thé két tinh.

-10-
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HINH 1

Chuing Streptomyces
orientalis 4812 goc

Hoat héa chiing gidng gbe |, 28°C, 48 gio,, 220
vong/phut

Thich nghi chiing gidng gbc  l«—  28°C, 48 gi®, 300

vong/phut
Mai truong Nhin gidng san xuét —  28°C, 48 gid, 300
1&én men vong/phat
Y l
Kgn’r trang, | Lén men sin xult L Chpkhi llit/lit/phut, khudy
120°C, 20 phut 150 vong/phut, 28°C, 84 gid,
< Loc
(
Dich 1én men
Sinh khéi |« i: Tinh ché

Vancomyxin
hydroclorit






