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I.TONG QUAN VE CHAT KHANG SINH :

Su phat trién vé& vi sinh vét hoc noi chung, va vi sinh vat cong nghiép nodi
riéng, voi bude ngodc lich sir 1a phat minh vi dai vé chit khang sinh ciia Alexander
Fleming (1928) dd m¢ ra ky nguyén mai trong y hoc: khai sinh ra nganh cong nghé
san xuat chat khang sinh va img dung thudc khang sinh vao diéu trj cho con nguoi.

Thuét ngit "chdt khdng sinh" 1an dau tién dugc Pasteur va Joubert (1877) s
dung d& mo ta hién twong kim him kha ning giy bénh cta vi khuan Bacillus
anthracis trén dong vat nhiém bénh néu tiém vao cac dong vat nay mot s6 loai vi
khuén hiéu khi lanh tinh khéc.

Nicolle (1907) 1a ngudi dau tién phat hién ra hoat tinh khang khuan cua
Bacillus subtilis c6 lién quan dén qua trinh hinh thanh bao tir cta loai truc khuan nay.
Gratia va dong nghiép (1925) da tach dugc tir nAm mdc mot ché pham c6 thé sir dung
dé diéu trj hiéu qua cac bénh truyén nhiém trén da do ciu khuén.

Mic du vay, trong mai toi nam 1929 thuat ngit " Chadt khdng sinh" méi duoc
Alexander Fleming mé ta mot cach day du va chinh thirc trong bao cdo chi tiét vé
penicillin.

Thap ky 40 va 50 cta thé ky XX d3 ghi nhan nhitng budc tién vuot bic cua
nganh cong nghé san xuét khang sinh non tré, voi hang loat sy kién nhu
-Kham pha ra hang loat chat khang sinh, thi du nhu Griseofulvin (1939), gramicidin S
(1942) , Streptomycin (1943), bacitracin (1945), cloramphenicol va polymicin (1947),
clotetracyclin va Cephalosporin (1948), neomycin (1949), oxytetracyclin va nystatin

(1950), erythromycin (1952), cycloserin (1954), amphotericin B va Vancomycin
(1956), metronidazol, kanamycin va rifamycin (1957)...

-Ap dung phdi hop cac k¥ thuat tuyén chon va tao gidng tién tién (dac biét 1a cac k¥
thuat gay dot bién, k§ thuat dung hop té bao, k¥ thuat tai to hop gen ...) da tao ra
nhitng bién chung cong nghiép c6 niang luc "siéu téng hop" cac chit khang sinh cao
gap hang van lan cac chung ban dau.

-Trién khai thanh cong cong nghé 1én men chim quy mo san xuét cong nghiép dé san
xuit Penicillin G (1942) va viéc hoan thién cong nghé 1én men nay trén cic san

pham khac.



-Viéc phat hién, tinh ché va st dung axit 6 - aminopenicillanic (6-APA, 1959) lam
nguyén liéu dé san xuit cac chit khang sinh penicilin ban tong hop di cho phép tao ra
hang loat dan xut penicilin va mot s khang sinh P - lactam ban tong hop khéc.

1. Khai niém chét khang sinh:

Khang sinh 1a nhitg chét c6 ngudn gdc vi sinh vat, ban tong hop hay tong hop.
Vi licu dicu tri khang sinh c6 tac dung kim ham hodc ti€u diét vi sinh vat gay bénh
ngay ¢ nong do thap. Mot so khang sinh c6 tdc dung ngan can sy phat trién cta té bao
ung thu.

So véi thude sat khuan, thude khang sinh it doc voi co thé hon vi khang sinh ¢
kha ning trc ché chon loc d6i voi mot so khau trong qua trinh phat trién cia vi khuan
gdy bénh. Tuy nhién khang sinh khong phai 1a chat vo hai d6i voi co thé, mot sb
khéng sinh c6 thé gay ddc vdi gan than , h¢ thong tao mau hodc gay roi loan ti€u
hoa....

2. Co ché tac dung:

Co ché tac dung Ién vi sinh vét gay bénh ( hay cac ddi tuong gay bénh khac - goi
tat 1a mam bénh) ciia mdi chat khang sinh thuong mang dic diém riéng, tily thudc vao
ban chét cua khang sinh dé; trong d6, nhitng kiéu tic dong thuong gap 1a 1am rdi loan
cAu trac thanh té bao, rdi loan chirc ning diéu tiét qua trinh van chuyén vat chét cua
mang té bao chat, lam rdi loan hay kiém toa qué trinh sinh tong hop protein, rdi loan
qua trinh tai ban ADN, hodc tuong tac dac hi€u véi nhitng giai doan nhét dinh trong

cac chuyén héa trao doi chat (hinh 1)
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Hinh 1. Vi tri tac dung chinh cua mot s6 chat khang sinh



3. Bon vi khang sinh:

Ning luc tich ty khang sinh cia ching hay ndng do chat khang sinh thudng
duoc biéu thi béng mdt trong cac don vi la : mg/ml, ug/ml, hay don vi khang sinh
Ul/ml
(hay Ul/g, International Unit).

Pon vi cia khang sinh dugc dinh nghia 1a lugng khang sinh téi thiéu pha
trong mot thé tich quy u6c dung dich c6 kha ning trc ché hoan toan sy phat trién cua
chung vi sinh vét kiém dinh da chon ; thi du, v6i penicillin 12 s6 miligam penicillin
pha vao trong 50 ml mdi truong va st dung Staphylococcus aureus 209P lam ching
kiém dinh .

4. Hoat tinh khang sinh dac hi¢u:

Hoat tinh khang sinh dac hi€u la déc tinh cho théy nang lyc kim ham hay tiéu
diét mdt cach chon lgc cac chung vi sinh gay bénh, trong khi khong gay ra cac hi¢u
ung phu qua ngudng cho phép trén nguodi bénh dugce diéu tri. Piac tinh nay duoc biéu
thi qua hai gia tri:

Nong d6 kim ham tdi thiéu (Minimun Inhibitory Concentration - Viét tat 1a MIC) va
néng do diét khuan toi thiéu (Minimun Bactericidal Concentration - Viét tat 1a
MBC), xac dinh trén céc dbi tuong vi sinh vat gy bénh kiém dinh lwa chon tuong
g cho mdi chat khang sinh.

5.Hién tuong khang thudc :

5.1 Hién tugng khang thude: Hién tuong mam bénh van con séng sot sau khi d3 diéu
tri khang sinh dugc goi 1a hién tugng khang thude (trén phuong dién kiém nghiém, vi
sinh vat gay bénh dugc coi 1a khang thudc néu ndong d6 MIC cua chat khang sinh
kiém nghiém in vitro trén d6i twong nay cao hon ndng d6 diéu tri tdi da cho phép d6i
v61 bénh nhan.

5.2 Nguyén nhan hién tugng khang thudc:

- Viée str dung cung loai khang sinh kéo dai hodc lam dung thudc khang sinh (tuy tién
sir dung thudc khong ding liéu lugng, khong dung chi dinh va khong du thoi gian can
thiét) dd vo tinh tao ra vu thé phat trién canh tranh cho cac chung vi sinh vat c6 kha
ning khang thudc .

- Xu thé str dung tuy tién chét khang sinh trong chin nuéi, dic biét 1a bd sung vao khi
ché bién thirc an gia suc, gia cAm nudi 1ay thit, trimg, sita ... Khi d6, ngoai cac tac
dung c6 loi du kién, chinh chét khéang sinh bd sung s€ tao ra moi truong phat trién

chon loc cho cac ching mang yéu t6 khang thudc R trén dong vat nudi. Khi s dung



thit, trimg, sita ... ciia chiing 1am nguyén li¢u ché bién, cac chung khang thudc nay s&
kéo theo vao trong cc san pham thuc pham. Két qua khi nguoi tiéu dung sir dung cac
thyc phim ndy, mot mat ho phai tiép nhan phan du luong khang sinh trong san pham;
nhung mit khac, nguy hiém hon 1a cac loai vi sinh vat khang thudc trong cac san
phém thuc phém thugc nhom nay c6 uu thé ton tai, phat trién cao hon .

5.3 Cach khic phuc :

Khic phuc hién tugng khang thudc cia vi sinh vét gdy bénh: giai phap truc quan va
don gian 1a st dung cac dang khang sinh méi. Tuy nhién, viéc tim kiém, phat hién va
san xuat mot khéng sinh méi 1a ca mot khdi luong cong vige khéng 16, tiéu ton rat
nhiéu thoi gian, nhan lyc va tién bac

Trudc hét can triét dé ton trong ba nguyén tic sir dung thudc khang sinh 1a:

-Chi dinh diéu trj khang sinh ding (1am khang sinh d6 dé chon dng khang sinh thich
hop dé chi dinh diéu tri; dung thudc ding liéu, dung phac do, du thoi gian diéu tri;
chu ¥ phat hién sém déu hiéu khang thudc);

-Khéng lam dung khang sinh khi chua can thiét (khong lam dung "diéu tri phong
ngira" bang thudc khang sinh, nghiém cdm bénh nhan ty chi dinh diéu tri thudc khang
sinh thay béc s);

-Nghiém cAm sir dung tran lan chét khang sinh trong chin nuéi va giam sat chit chd

viéc st dung khang sinh trong thu y.

I1 .CHAT KHANG SINH PENICILLIN :

1.Lich sir phat hién va sin xuét Penixillin :

Ngudi dau tién phat hién ra khang sinh 1a A. Fleming. Nam 1928, khi nghién ciru cac
vi sinh vat gdy bénh , 6ng tinh co phat hién ra VSV gay bénh bi ti€u di¢t boi mot loai
nim soi mau xanh xam , éng trich li dich nay nho 1én khuén lac cta cac vi khuan gay
bénh, két qua 13 VSV d6 bi chét.

N4m tao nén chat tiéu diét vi sinh vat d6 1a Penicillium. Chat do nim tiét ra goi la
Penicillin. Mot nim sau 6ng cong bd két qua nghién ctru nhung khéng duoc quan tim
dén.

DPén nam 1938, Howard Florey, Ernst Chain, Norman Heatley méi dua Penicillin vao

san xuét thir. Vao nam 1940, Dorothy Hodkin xac dinh duogc cAu trc phan tr cua

Penicillin.



1942: Mary Hunt di tuyén chon dugc chung cong nghiép Penicillium chrysogenum
NRRL 1951 (1943) va sau d6 di dwoc bién chung P. chrysogenum Wis O - 176
(chung nay dugc xem la chung gdc ctia hau hét cac ching cong nghiép dang st dung
hién nay trén toan thé gigi) da thanh cong trong viéc diéu chinh duong hudng qua
trinh 1én men dé 1én men san xuat penicillin G (bang sir dung tién chat Phenylacetic,
1944)....

Nam 1959, cac nha khoa hoc Anh va Mi da tach ra dugc axit 6-aminopenicillanic.
Pay 1a nguyén liéu dé san xuat ra hang loat ché pham penicillin ban tong hop khac
nhau. Ngay nay trén thé gidi dd san xudt ra duogc trén 500 ché phdm penicillin ( trong
d6 chi 1én men tryc tiép hai san pham 1a penicillin V va penicillin G) va tiép tuc trién

khai dé san xuat cac ché pham penicillin ban tong hop khéc.

Tinh hinh san xuét penicillin hién nay trén thé gidi :
Thudc khang sinh chiém khoang 30% thi phan dugc pham thé giéi. Cac tap doan
duoc phém cua My, Anh, Nhat Ban , Italia, Ha Lan, An D9...chiém cac vi tri hang
dau trong linh vic nay. Vi du : Cong ty DSM c¢6 tru s¢ tai thanh phd Delf (Ha Lan)
san lugng hang nam 15000 tan. Penicillin chiém 30% san luong loai thudc nay trén
thé gi6i
-Lich sir tuyén chon chiing céng nghiép P. chrysogenum

Vao nhimng nim dau, viéc nghién ctru
san xudt penicillin thuong s dung cac
chung c6 hoat lyc cao thudc loai P. notatum
va P. baculatum. Nhung tir khi truong dai
hoc Wisconsin (My) phan lap dugc ching
P.chrysogenum c6 hoat tinh cao hon thi

chung nay dan dan di thay thé va tir khoang




sau nhiing nim 50 cua thé ky XX dén nay tit ca cac cong ty san xut penicillin trén
thé gidi déu st dung cac bién chung P.chrysogenum cong nghiép.

Viéc tuyén chon ching cong nghiép dé 1én men san xuat penicillin trén nguyén
tac cling trai qua sau giai doan co ban, trong d6 giai phap k¥ thuat da dugc ap dung
hiéu qua dé thu nhan bién chung "siéu tong hop" penicillin lai chinh 1a cac ky thuét
gy dot bién thuong nhu: xir Iy tia Ron - ghen, xt 1y tia cyc tim va tao dot bién bang
hoa chat, thi du nhu Metylbis — amin(metyl -2-B-clo- etylamin), N-mustar (tris - -
clo- etylamin), Sarcrolyzin, HNO,, Dimetylsulfat, 1,2,3,4 -diepoxybutan.

3.Tinh chit héa Iy ciia penixillin :
Tinh chdt vt 1y:
Céc penicillin dudi dang mudi hodc dang acid 1 nhitng bot trang khong mui
khi tinh khiét.
Pho UV: da s6 cic nhom R acyl hoa trén 6-APA déu la vong thom nén cho
phé hap thu ¢ ving UV c6 thé ing dung dugc.
Pho IR: ¢ viing 1600 — 1800 cm™ ¢6 céac dinh didc trung cdc nhom sau
-Nhom lactam & giita 1760 va 1730 cm™.
-Chtic carboxyl ¢ khoang gitta 1600 cm™.

-Nhom chire amid ngoai vong & gitta 1700 va 1650 cm™.

Binh thuong penicillin c6 trong lwong phan tir ciia 313 dén 334 g/ mol ( penicillin
G). Penicillin véi cic nhém phan tir dinh kém thém c6 thé c6 mot khéi lugng phan tir
khoang 500 g / mol. Vi du, cloxacillin c6 khdi lugng mol cua 476 g / mol va
dicloxacillin c6 khéi lugng mol ctia 492 g / mol.

Tinh chdt héa hoc:

Céc penicillin c¢6 kha ning tao mudi natri va kali tan trong nudc, trong khi
d6 cac mudi kim loai ning ( vi du mudi Cu®") thi khéng tan hodc kich thich sy
phan huy.

Céc penicillin cling c6 kha nang tao muoi véi cac amin:



-Tao céc penicillin thiy gidi cham ( tic dong tré) nhu procain penicillin (

tac dong kéo dai tir 24 — 48h), benethamin penicillin ( tac dong kéo dai thu

3 — 7 ngdy), benzathin penicillin ( tac dong kéo dai 2 — 4 tuan).

-Mét sb c¢6 tinh base vi du cac aminosid, cac alkaloid khi tron chung véi

penicillin trong cting mot dng tiém s& gay ra két tia.

-Céc penicillin ciling c¢6 kha ning tao ra cac este, s& 1a nhimg tién cht co
kha nang phong thich cac khang sinh nay trong invivo.

Tinh khong bén cia vong beta lactam:

Su phan hay trong méi truong kiém: & pH = 8 s& c6 su tin cong cua ion
OH’ trén carbonyl lactam gy ra sy mod vong theo qui lut chung, cudi cing s&
c6 su tao thanh acid penicilloic, nhung sy decarboxyl cé thé xay ra tiép theo dé
tao acid peniloic.

Néu trong mdi truong co su hién dién cta nhitng mudi kim loai ning (
Zn*" Cd*", Pb>" hodc Hg®") s& lam cho acid peniciloic bi phan huy thanh
carbinolamin khong bén, chét nay sé& tiép tuc bi phan hiy tao D-penicillamin va
acid penaldic.Acid penaloic dén luot nd c¢6 thé bj decarboxyl hoa dé tro thanh
penicillo-aldehyd.

Sy alcol phan va amino phan: vong beta lactam nhay voi mot s6 tic nhan ai
nhan khac véi xtic tic cla cac ion kim loai ning: Cu*", Zn*", Sn*"

Sy phéan huy trong méi trudng acid: dudi sy hién dién cta ion H', sy tan
cong ai dién tir trén nguyén to S, kich thich sy m¢ vong lactam va vong
thiazolidin, tiép theo 1a sy tai sip xép dé tao thanh céu trac oxazolic cua acid
penicillenic. Cudi cing, néu méi trudng qua acid co thé tao thanh acid penillic.

Ngoai ra vong lactam c6 thé bi mé bdi lactamase ti€t ra tir vi khuan.

2. Phéan loai Penixillin :
- Bic diém chung :
Penixillin 12 dan xuit cta 6-aminopenixilamic gdbm 1 vong thiazolidin va mot vong

beta-lactam.



-Cong thirc chung cua penixillin :

- Khi thay thé H bang kim loai kiém hodc kiém thd s& duoc cac penixillin d&
tan trong nudc (nhu Na, K, Ca ...)
- Vong beta-lactam 13 yéu t& quyét dinh hoat tinh cia khang sinh
- Khi thay thé R bang cac gdc khac nhau s& dugc cac penixillin co tic dung
khéc nhau
Dua vao ngudn gdc co thé sip xép penixillin vao 3 nhém :
-Penixillin nhém I :gdm céc penixillin ty nhién dugc chiét xuat tr moi truong nudi
ciy ndm penixillium notatum hodc P chrysogenum nhu penixillin G hoac penixillin V
Céc penixillin duoc hap thu nhanh va thai trir ra khoi co thé nhanh nén thoi gian tac
dung ngan. Mudn kéo dai tac dung phai dung cac dan xuit cua chung nhu procain
benzyl penixillin (kéo dai trong 24 h) hodc benzathin benzyl penixillin ( kéo dai trong
4 tuan )
Céc penixillin cham chi dung dé tim bap khong dugc tiém tinh mach
~Penixillin nhom II : Gom cac dan xuét cua cac penixillin ban téng hop c6 phd khang
khuan hep hon Penixillin G nhung c6 kha ning khang penixilinase ding dé chita bénh
nhiém khuan do tu cau khéng penixillin nhém I nhu methycylin, cloxaxilin
- Penixilin nhém IIT : Gom céc penixillin ban tong hop phd rong, khong khang duoc
penixilase nhung khang dugc cac vi khuan Gram(-) ma cac penixillin nhém II it tac
dung bén viing trong mdi truong dich vi nén c6 thé dung dé udng nhu ampixillin,

amoxycilin.



Tén khang sinh

Phé khang khuan

Phenethicillin

Phd khang khuan hep, chil yéu chéng
lai cac vi khudn Gram (+) va bi phan
huy bdi betalactamase

Azidocillin

Methicillin

Phd khang khuan hep, chdng lai dudc
cac vi khuan sinh betalactamase

Oxacillin

Uc ché su phat frién vi khudn Gram
(+), dic biét trén fu cau
Staphylococcus sinh penicillinase

Nafcillin

Ampicillin

Phd rong, chéng lai dudc cac tu cau
khang penicillin G

Amoxicillin

Bén trong méi trudng acid, phd rong
hon ampicillin, co hoat tinh trén phan
I6n vi khuan Gram (+) va Gram ()
nhung van chiu tac dung cla
betalatamase

Carbenicillin

Tac dung chil yéu trén vi khudn higu
khi Gram (-)

Ticarcillin

Tac dung chd yéu trén vi khuan higu
khi Gram (-), hoat tinh manh gap 2 - 4
lan carbenicillin




4.Co ché sinh tong hop penicillin & nAm moc P. chrysogenum :

Nhin chung, c6 téng cong ba bude quan trong budce quan trong trong qué trinh sinh
tong hop penicillin G (benzylpenicillin)

Budc dau tién trong sinh tong hop ciia penicillin G 12 ngung tu ctia ba axit amin L-a-
aminoadipic acid, L-cysteine, L-valine thanh mdt tripeptide .Trudc khi ngung tu
thanh mét tripeptide, cac amino acid L-valine s€ trai qua qua trinh epimerization va
tro thanh D-valine. Sau qua trinh ngung tu , duoc dat tn tripeptide &-(L-a-
aminoadipyl)-L-cysteine-D-valine (viét tat 1a ACV). Trong qua trinh phan mg cén 1
enzyme xic tac 1a ACVs enzyme . ACVs enzyme nay can thiét cho viéc kich hoat
clia ba axit amin trude khi ngung tu va epimerization cua bién doi L-valine thanh
valine-D.

Budc thir hai trong sinh tong hop cta penicillin G 1 st dung mot loai enzyme dé
thay d6i ACV thanh isopenicillin N. Cac enzyme la synthase N isopenicillin véi gen
pcbC kém theo. Céc tripeptide trén ACV s€ trai qua qua trinh oxy hoa, sau d6 khép
vong . Isopenicillin N 1a mot trung gian rat yéu bai vi né khong hién thi nhiéu hoat
dong khang sinh.

Budc cubi cung trong sinh tong hop cua penicillin G 1a trao doi cac nhém bén
chudi dé isopenicillin N s& trd thanh penicillin G. Thong qua cic coenzyme xuc tac
isopenicillin N acyltransferase (IAT), phia alpha-aminoadipyl-chudi isopenicillin N
dugc ldy ra va trao doi cho mot chudi phenylacetyl-side. Phan tng nay duoc ma hoa
boi cac penDE gen. xem so d6 tong hop penicillin G trong hinh 3.
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5.Tac dong ciia cac thong so cong nghé dén qua trinh sinh tong hop
penicillin.

5.1. Sw phdt trién hé soi va ddc diém hinh thdi hé soi nam:
Sw phat trién hé soi nam trong qué trinh 1én men bao gém:

- S tang trucng vé kich thuée hé soi (ting d6 dai soi, su 16n 1én vé kich
thude, mie d§ phan nhanh cta hé soi ... )

- Su bién thién vé s6 lwong khom soi ndm trong méi trieong: Thong thuong, su
phat trién nay dugc danh gid qua hai chi ti€u la: ham luong sinh khdi va téc do bién
thién ham luong sinh khdi trong moi trudng. Hai chi tiéu ndy c6 thé xac dinh bang
nhiéu phuong phap khac nhau nhu: ham lugng sinh khdi (Sinh khéi tuoi hodc sinh
khdi kho), mat d§ quang dich 1én men, tr¢ luc loc cta dich 1én men, ham lugng nito,
ham lugng hydratcacbon, ham lugng axit nucleic ... Trong cic phuong phap trén,
dugc 4p dung phd bién hon ca trong san xut cong nghiép 1a phuong phép xac dinh
qua ham luong sinh khdi.

Téc d6 phat trién hé sgi nAm phu thudc hang loat cac yéu td khac nhau trong qua
trinh 1én men va sy tich tu penicillin thuong xay ra manh mé khi hé soi phat trién dat
trang thai can bang. Trang thai nay co thé xac lap duge khi chi cung cép vira du va
lién tyc lugng thirc an tbi thleu cho ndm méc. Thiéu thirc an, h¢ so1 nam s& ty phan,
con néu cung cip qua nhu cu trén, hé soi s& phat trién, nhung khong tich tu manh
penicillin ma tich tu nhiéu axit gluconic va axit malic.

-Pdc diém hinh thdi va cdu tric hé soi nam: Trong qué trinh 1én men, do
nhiéu nguyén nhin khac nhau, s6 luvong khom soi ndm bao gid ciing c6 xu hudng
tang 1én, ngay ca trong qua trinh 1én men tinh. Trong diéu kién 1én men c6 suc khi va
khudy tron, do tac dung va dap co hoc véi canh khudy va cac chuyén dong dong xody
trong moi truong, mot mat sy duat gay hé soi nim xay ra nhiéu hon va hé soi nAm bao
gio cling ¢6 xu hudéng von cudn lai thanh cAu triic bui soi cudn xodn, duoc goi la
pellet.
¢ Pellet xdp (fluffy loose pellets) 1a dang pellet c6 phan bén trong hé soi cudn thanh
khéi chic va min, 16p soi phia bén ngoai cudn 16ng 1éo tao thanh céu tric xop hon.
¢ Pellet chdc va min (compact smooth pellets) c6 dic diém 1a phan soi phia bén trong
pellet cudn twong ddi chat ché ra dén gan sat 16p soi phia ngoai, 16p soi phia ngoai
cung ciing cudn du chic thanh 16p soi min.
¢ Pellet rong (hollow pellets) 1a dang pellet c6 phan soi bén trong bi ty phéan tao thanh
khoang rong, hé soi phia bén ngoai cudn rat chat thanh 16p soi min va chéc chin.

- Hiéu qua chung ciia qué trinh 1én men c6 quan hé hitu co véi sb lugng, kich thudc

va cau triic pellet nAm. Trong thuc tién san xuat cong nghiép, ngudi ta thuong diéu



chinh cic thong s6 cong nghé theo hudng wu tién tao ra dang pellet di nho va min,
han ché tao pellet x5p va ngin ngira hinh thanh cac pellet rong. Diéu kién céng nghé
twong (mg v4i muc tidu trén thuong ap dung 14 : ti 1é cay gidng 10%, voi mat do dich
gidng
(2-10).10"" bao tir /m’; phdi hop diéu chinh giita suc khi va khudy tron dé dam bao
cung cap oxy hoa tan du so v6i nhu ciu twong Gmg véi thoi diém 16n men, va dé tao ra
pellet min va nho (kich thudc pellet thich hop nhat khoang 0,2 - 0,5mm), trong diéu
kién da can ddi voi nhu cau tiét kiém murc tiéu tén nang lugng do khudy tron.

5.2. Ddc tinh nhiét dong cua dich lén men:
Trong cac thiét bi 1én men dung tich 16n c6 suc khi va khuét tron, thuc té khong thé
xac lap duoc sy dong déu tai khip cac vung thé tich 1am viéc cua thiét bi. Tai cac
ving chay réi (ving gan canh khudy), toc d6 trao do6i nhiét, toc d6 chuyén khéi xay ra
manh mé& hon. Con tai cic ving chay mang (viing sat thanh thiét bi, ving gan céc 6ng
xodn trao d6i nhiét, ving kém hiéu qua hay ving chét cua thiét bi...) toc d6 chuyén
khoi hay tbc do tmyén nhiét cling giam di. Ngoai ra, tai nhitng khu vuc nhét dinh cta
thiét bi co thé xuat hién vung xody cuc bd hay cac dong chay thu cép lam thiéu hut vé
ham lugng oxy hoa tan.
Céc yéu to néu trén day sé& tac dong truc tiép dén ning luc sinh tong hop cua chung,
hiéu qua chuyén hoa tao san pham va hiéu qua kinh té chung cua toan qué trinh 1én
men. Thuc té thuong chon ché do khu'éiy tron du trén muc yéu cAu.

5.3. Thanh phan méi truong lén men:
Moi truong co s¢ dé 1én men penicillin, vao thoi ky dau trong nhitng nam 40 - 50, 1a
mdi trudng lactoza - nude chiét ngd
Nguon co chét chinh: 14 lactoza cé thé dugc thay thé timg phan hodc toan bg bang cac
co chat khac nhu: cac loai duong hexoza, dudng pentoza, disaccarit, dextrin hay thay
thé béng dau thuc vat. Trong cac co chit néu trén, hiéu qua cao hon ca van la
glucoza.
Ngoai ra, khi sfr‘ dur‘lg dau thuc vat 1am ‘chét pha th phai xét dén hiéq ung nam méc
st dung mdt phan dau thyc vat lam ngudn cung cap thirc an cacbon, d¢€ tinh toan dicu

chinh ndng d¢ glucoza trong moéi trudng 1én men (va ca su can trd qua trinh chuyén
khoi do anh hudng ctia dau pha bot).

Nguon cung cap thire an nito: c6 thé st dung la bot déu tuong, bot hat bong, cac loai
dau cam. Nhu cau vé thirc an nito cling ¢o thé duoc dap mg bang cach cung cip lién
tuc (NH4)2SO4, nhung duy tri & ndng d6 thap, khoang 250 - 340g/1 (néu du thira hiéu
qua sinh téng hop penicillin s& giam, néu thiéu s& xay ra hién twong tu phan hé soi) .



Ham luong cac chét khoang bo sung: dugc tinh toan, phu thudc vao lugng dich chiét
ngo su dung; pH moi truong dugce di€u chinh trudce khi thanh trung, sau do trong sudt
qua trinh Ién men dugc giam sat chat ché va di¢u chinh theo yéu cau cong nghé.

Nong do tién chat tao nhanh:Trong qué trinh sinh tong hop penicillin, viéc két gan
mach nhanh ciia phan tir penicillin khong mang tinh dic hidu chat ché. Nho vay, néu
duy tri ndng do tién chit tao nhanh can thiét phenylacetat (hodc phenooxyacetat) s&
cho phép thu nhan cha yéu mot loai penicillin G trong dich 1én men (hodc penicillin
V). Theo ly thuyét, nhu cau vé phenylaceta 1a 0,47g/gam penicillin G (hodc
phenooxyacetat la 0,50g/gam penicillin V). Can cha ¥ ca hai cau tir trén thuc chat
déu gy doc cho ndm nén nguoi ta thuong lwa chon giai phap bd sung lién tuc ciu tir
nay va khéng ché chit ché ndng do theo yéu cau, dé khong 1am suy giam ning luc 1én
men cua chung san xudt.

5.4. Piéu kién tién hanh lén men:

Nhiét dj 1a thong sb c6 anh hudng 16n dén su phat trién cia nAm mdc, kha ning sinh
tong hop va ning luc tich tu penicillin cua chung. Nhin chung nim méc phat trién
thuan loi hon & dai nhiét d6 khoang 30°C. Tuy nhién, & dai nhiét d6 nay tdc d6 phan
huy penicillin ciing xdy ra manh mé. Trong thuc té, & giai doan nhan giéng san xuét
nguoi ta thudng nhan & dai nhiét d6 30°C; sang giai doan 1én men thudng ap dung
mot trong hai ché do nhiét 1a :

¢+ Lén men & mot dai nhi¢t d§: Thuong duy tri nhi¢t o trong sudt qua trinh 1én men &
dai nhiét d¢ 25 - 27°C.

+ Lén men & hai ché do nhiét do: Giai doan 1én men bét dau tién hanh & 30°C cho dén
khi hé s¢i phét trién dat yéu cau vé ham luong sinh khdi thi diéu chinh nhiét d¢ sang
ché d6 1én men penicillin & dai nhiét do 22 - 25°C (c6 cong nghé diéu chinh xudng 22
- 23°C, giit & nhiét d6 nay tiép hai ngay rdi chuyén sang 1én men tiép & 25°C cho dén
khi két thiic qua trinh 1én men).

pH méi truong thuan loi cho sy phat trién hé soi va cho qua trinh sinh tong hop
penicillin thudng dao dong trong khoang pH = 6,8 - 7,4. Tuy nhién & diéu kién pH
cao xu hudng phan huy penicillin ciing ting 1én. Vi vdy, trong san xudt pH moi
truong thuong duoc khong ché chit ché & gia tri lua chon trong khoang pH = 6,2 -
6,8.

Nong dé oxy hoa tan va cuong dé khudy trén dich 1én men: V&i nhidu chung nim
mdc, ndong do oxy hoa tan thuén loi cho qué trinh sinh tong hop penicillin dao dong
quanh mirc 30% ndng d6 oxy bdo hoa.

Nong dg CO; trong dich l1én men & mirc nhét dinh ciing can thiét cho qua trinh nay

mam cua bao to nam moc; tuy nhién néu nong do CO, qua cao s€ lam can trd qua



trinh hap thu va chuyén hoa co chét cua ching, nghia lam 1am can tré qué trinh sinh
téng hop penicillin.
5.5. Su tich tu va phan huy penicillin:

Trong qué trinh 1én men, do nhiéu nguyén nhan khac nhau, trong d6 c6 anh hudng
ctia ndng do penicillin tich ty trong mdi truong ngay cang ting, lam cho ning lyc sinh
tong hop penicillin ciia chiing ¢6 xu huéng giam dan theo thoi gian 1én men. Pong
thoi, phu thudc vao nhiét va pH méi trudng, mot phan luong penicillin da tich tu ciing
bi phan huy theo thoi gian.

Nham giam ton that trén, ngay sau khi két thuc qua trinh 1én men cin xu 1y thu san

pham sém hoic c6 giai phap ha thap nhanh nhiét d6 dich 1én men.

I .QUY TRINH LEN MEN SAN XUAT PENIXILLN TRONG
CONG NGHIEP :
1. Pic diém chung:

Nhiing vi sinh vt sinh penicillin thudc cac giéng nAm mdc penicillium
va Aspergillus. Nhung cac chung thuoc nhém Penicillium notatum, Penicillium
chrysogenum c6 hoat lyc cao va dugc dung trong cong nghi€p khang sinh.
Nhiing chung dau tién duoc nudi ciy bang phuong phap bé mit trén co so chét
tu nhién tao thanh 10-15 dv/ml khéng sinh.

Penicillium chrysogenum trén méi truong Raistrik tao thanh hai kiéu
khuén lac:

Kiéu I: khuén lac tron trin, cac nép nhan rd nét. Khuan ty khi sinh moc tot va
c6 mau xanh; theo ria khuan lac c6 duong vién rong 2-5 mm cta nhitng khuan
ty bac trang khong c6 bao tir; cac khuan ty co chit mau niu; chat mau khong
hoa vao méi truong.

-Kiéu II: khuan lac c6 nhimg khuin ty mau tring, phat trién yéu; khuan ty co
chét cling c6 mau nau. Khuén lac kiéu I cho hoat lu cao, kiéu 11 thuong xuyén
cho hoat tinh khang sinh thip. Vi vy can phai tach nhimg khuan lac kiéu I trén
mdi trudng nay va thudng xuyén kiém tra dé chon nhiing khuan lac ¢ hoat lyc

cao, gitr dugc dac tinh cua giong.



Cdc ching penicillium & cdc giai doan phdt trién khdc nhau

Nhiing ching Penicillium thuong c6 hoat Iuc cao lai kém 6n dinh. Dac
tinh nay dat cho nhitng nha vi sinh vat mdt nhiém vy kho khan: tao dugc kha
ning sinh khang sinh cao nhat, giit dugc on dinh trong qua trinh nghién ctru va
san xuat. Nhiém vy ndy c6 mot ¥ nghia rat 1on trong cong nghiép .cac giéng

nay bao vé o ké, ¢ trang thai dong kho co thé t6i ba nam, ¢ dit vo trang 14 hai



nam. Ngay nay nho di truyén hoc da tao duoc nhimg gidng 6n dinh, it nhit sau
sau thé hé khong giam hoat tinh khang sinh.

Chung ta can phai nhan thirc ring cac ndm penicillium thudng dé bién
d6i vé hinh thai va giam kha nang sinh khang sinh. Khi xdy ra bién doi thi s&
sinh ra hang loat nhimg ching méi tir gidng co ban va nhiém vu ciia cac nha vi
sinh vt luc nay 1 phai chon lai nhitng khuan lac khoé cé nhiéu vu diém, tiép

theo can phai tién hanh nhimng bién phap bao quan thich hop.

Trong qua trinh nudi cdy chim ndm Penicillium chrysogenum trai qua séu giai doan
phat trién:

- Giai doan I: Cac bao tir nAm médc ndy mam, phat trién thanh chdi nho , té bao chat
chua phéan hoa. Thinh thoang khong bao ¢ nhitng hat nhé bat mau trung tinh.

- Giai doan II: Khuén ty phat trién, té bao chat ua kiém, nhiing hat nho trong khong
bao dan dan bién mat. cudi giai doan nay xuat hién nhiing giot chat béo nho .

- Giai doan III: Tao thanh nhiing giot chat béo to, khong con khong bao, té bao chat
rat wa kiém.

- Giai doan IV : Xuét hién khong bao véi nhitng hat d& bat mau do trung tinh, nhiing
hat chét béo nho hon & giai doan III, tinh uva kiém giam

- Giai doan V : Khuén ty c¢6 hinh trong va c6 nhimg khong bao, & giitat hodc vai hat
16n . Céc hat chét béo bién mét , tinh wa kiém giam

- Giai doan VI : Khuan ty van c6 dang hinh tréng nhung khong con nhiing hat bat
mau trung tinh, khéng bao bat mau da cam, hodc mau héng dong déu. Cac hat chét
béo khong con. Xuat hién nhitng té bao riéng biét bt dau ti phan

Qua trinh Ién men penicillin cling thudc loai 1én men 2 pha : Pha sinh truéng ing voi
giai doan LILIII . Pha sinh penicillin trng v6i giai doan IV,V,VI

Cong nghé 1én men san xut penicillin mang nét dic thu riéng ciia timg co so san xuat
va cac thong tin ndy rat han ché cung cip cong khai, ngay mdi bang sang ché thuong
cling chi giéi han ¢ nhitg céng doan nhat dinh; vi vay rat kho dua ra dugc cong nghé

tong quat chung. Theo cong nghé 1én men cia hing Gist-Brocades (Ha Lan), toan bo



day chuyén san xuat thudc khang sinh penicillin c6 thé phan chia lam bon cong doan
chinh nhu sau (xem so d6 hinh 4)

+ Lén men san xuét penicillin tw nhién (thuong thu penicillin V hodc penicillin G) .
¢ Xt 1y dich 1én men tinh ché thu ban thanh pham penicillin ti nhién.
+ San xudt cac penicillin ban téng hop (tir nguyén liéu penicillin ty nhién)

¢ Pha ché cac loai thudc khang sinh penicillin thuong mai.
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Chuén bi 1én men :

Giong, bdo qudn va nhdn giong cho san xudt:

Gidng dung dé 1én men penicillin 14 P.chrysogenum, day 14 loai ndm soi bao tir ho.
Khi méi phat hién trong méi truong déc, ching tao ra hai loai khuan ty: khuan ty khi
sinh va khuan ty dinh dudng mau trang. Sau khi nudi cay 1 ngay, khuén ty bit dau
chuyen sang mau xanh xam va dinh bao tur bat dau xuat hién . Thoi gian nay bat dau
xudt hién 1 it bao tir tran tir tién bao tr nam trong cac dinh bao tur. Céc bao tur lan lugce

duogc tao thanh theo thoi gian nudi cdy va cudi cing thi mau ctia nAm penicillum sim
hon

-Gibng cong nghiép P.chrysogenum duoc bao quan lau dai & dang dong kho, bao quan
siéu lanh & -70°C hodc bao quan trong nito 1ong. Gidng tir méi trudng bao quan duoc



ciy chuyén ra trén méi trudng thach hop dé hoat hoa va nuéi thu bao tir. Dich huyén
pht bao tir thu tir hop petri duoc cdy chuyén tiép sang méi trudng binh tam giac, roi
sang thiét bi phan gidng nho, qua thiét bj nhan giéng trung gian ... va cudi cing la
trén thiét bi nhan gidng san xuat. Yéu cau quan trong ctia ciia cong doan nhan giéng
la phai dam bao cung cép dua luong giéng can thiét, v6i hoat luc cao, chat luong dam
bao dang thoi diém heo cac cong doan nhan gidng ké tiép va cudi cung 1a cung cip
du luong gidng dat cac yéu cau ky thuat cho 1én men san xuét. Trong thuc tién, dé
dam bao cho qua trinh 1én men thuén lgi ngudi ta thudng tinh toan lugng gidng cap
sao cho mat do gidng trong dich 1én men ban dau khoang 1 - 5.10° bao tir / m>.

Thanh phan méi truong nhan gidng can duoc tinh toan dé dam bao cung cip du
ngudn thirc an C, N, cac chat khoang va cac thanh phan khac, dam bao cho sy hinh
thanh va phat trién thuén loi caa pellet.

Chuén bi moi truong 1én men va thiét bi:

- Chuan bj mdi trudng 1én men:

. Cén dong, pha ché riéng r& cac thanh phan méi truong 1én men trong cac thing

chtra phu hop

. Thanh tring gian doan & 121°C ( hay thanh trung lién tuc ¢ khoang 140-146°C)

hodc loc qua cac vat li¢u siéu loc r61 méi bom vao thung 1én men.

Néu dic tinh cong nghé cua thiét bi 1én men cho phep, co thé pha ché rdi thanh
trung ddng thoi dich 1én men trong cting mot thiét bi. Tat ca cac cau tir bd sung vao
moi truong lén menﬂdeu phai duge xir 1y khir khudn trudc va sau d6 bo sung theo ché
d0 van hanh v6 khuan.

Thiét bi 1én men: Phai dugc v6 khuan trudc khi dua vao sir dung. Thudng thanh
trung bang hoi qua nhiét 2,5 — 3,0 at trong thoi gian 3 gid. Pong thoi khir khuan
nghiém ngat tat ca cac hé théng 6ng dan, khop ndi, van, phin loc va tat ca cac thiét bi
phu trg khac....Trong qua trinh 1én men luudn cb ging duy tri ap suat du trong thiét
bi nham han ché riii ro do nhiém tap.

Khéng khi thuong duoc khir khuan so bd bang nén doan nhiét, sau d6 qua mang
loc v khuén hay mang siéu loc .

3. Ky thuat Ién men:
3.1. Ky thudt lén men bé mat:
Trong nhitng nim 30 dén nhitng ndm 50 cua thé ky XX, phuong phap

nudi cdy bé mat dugc 4p dung rong rdi d¢ san xuat khang sinh tor nam



penicillin chrysogenum... ngdy nay ki thuat len6men bé mit duoc thay thé
bang ki thuat 1én men chim

a) Giong Penicillin chrysogenum: 13 nam soi don bao ho. Khi méi phat trién trong
mdi trudng dat thi tao ra 2 khuan ty: khuan ty khi sinh va khuan ty dinh dudng mau
trang. Sau 1 ngay nudi cdy, cac khuan ty chuyén sang mau xanh sam va dinh bao tir
bat ddu xuét hién. Thoi gian nay ciing xut hién mot it bao tir trdn tir tién bao tr nAm
trong cac dinh bao tir. Cac bao tir 1an luot tao thanh theo thoi gian nudi cay va cudi

cung nam penicillin c6 mau sam hon.

Nam soi penicillium chrysogenum.

Ném penicillin: thuoc ho hiéu khi bat budc, do do trong qué trinh nudi phai
cung cdp khi lién tuc. Phuong phap bao quan dwgc ding nhiéu nhét 1a phuong phap
cdy truyén dinh ki trén thach hang thang két hop véi bao quan lanh, phwong phap bao
quan bang hat ngii cbc bao quan theo phuong phap déng khé ciing duoc sir dung.
b)Nguyén liéu: Cam va hat ngii cc cac loai, nguyén lidu duoc bd sung nudc sao cho
d6 am dat 55-60%W va duoc hip thanh tring & 121°C trong 30-45 phut. Ngay sau
khi két thuc thanh tring, ching dugc tai vao nhimng khay hinh chir nhat c6 kich thudc
dai 1-1.2 m, rong 0.6-0.8 m, cao 5-6 cm. Lop mai truong cho vao ddy day 2-3 cm dé
dam bao d¢ thoang khi trén toan bd bé mit va mat dudi cia moi truong. Mot s6 co s6
dung nguyén liéu 1a cac hat ngii cc thi 16p moéi truong day hon (3-4 cm) do céac hat
ngil cde tao ra moi trudng co do thoang khi hon.

Trong trudng hop cd&m qua min thi phai tron thém triu xay nho (thém khoang

20-25%) hodc cui bap xay nho trudc khi thanh tring.



Dé lam moi truong nhan giéng, ngudi ta cling 1am nhu trén. Chi c6 mot diém
khac 14 sau khi lam am moi trudng dén do am nhét dinh, nguoi ta phan phéi ching
vao cac dung cu thay tinh (chai thuy tinh hay binh tam giac) v6i khdi lugng bang 1/5
hay 1/6 dung tich ciia dung cu, ddy kin bang niit bong va thanh tring ¢ 121°C(0.5 at)
trong 30 phat roi dé ngudi méi ciy gidng.
¢) Qud trinh nhén giéng: bt dau tir gidng co6 trong dng nghiém. Trong cac nha may,
mdi lan cdy truyén giéng, ngudi ta thuong cdy 1am 3 dng. Mot dng dung dé kiém tra
truge khi san xuat, mot dung dé san xuat va mot dung dé bao quan.

Song song d6, nguoi ta chuan bi mot binh tam giac dung tich 200-250ml va chuan bi
50g moi truong. Moi truong dugc thanh tring va 1am ngudi dén 30°C.

D6 10ml da thanh tring va 1am ngudi vao 6ng gidng, ding que thiy tinh danh
cho bao tir hoa tron vao nude. Bing bién phap vo tring (thuc hién trong cac ti ciy vo
trung) chuyén toan bd vao binh tam giac trén, lic cho that déu rdi chuyén chung sang
t1 4m30-37°. Nudi & diéu kién nay cho dén khi bao tir nAm xuét hién va phat trién
déu khip méi trudng.

Ta goi qué trinh thyc hién nhu trén 12 qua trinh nhan giéng cap 1.Ct tiép tuc
thuc hién ta c6 gidng cap 2, cap 3 cho dén khi du 5-10% giéng cho san xuat.

Ctr mdi mot cAp do nhan giéng tir cp nay sang cdp khac, khdi luong moi
truong ting tir 10-15 1an. Trong truong hop vuot qua 1 ky ngudi ta nudi trén nhing
khay.
d)Qud trinh Ién men: khi méi truong da duge khir trung va lam ngudi dén 30°C, tién
hanh tron giéng véi ti 18 5-10%. Cac khay dugc xép chong 1én nhau trén nhing gia do
v6i khoang cach nhat dinh dé thoang khi va thoang nhiét.

Nam penicillium trong qua trinh phat trién thuong tao it nhiét hon nam
Aspergillus. Tuy nhién, dé tang cudng kha ning phat trién va sinh tong hop, nguoi ta
thuong théi khi bang quat gi6 c6 lip hé thdng lam sach.

Qua trinh 1én men kéo dai 6-7 ngay ¢ 24-28°C.

Trong 1én men bé mat, ngudi ta sir dung moi trudng long. Mai trudng long
dung trong nudi ciy bé mat thu nhan penicillin bao gdom:

Cao ngd (bap) 50g Lactose 30g NaNO; 3g
CsHsCH,COOH 0.2¢g ZnSOy4 0.044¢ Nudc  1000ml



Dung dich 1én men dugc khir tring ¢ 121°C (0.5 at) trong 30 phat, dugc phan
khdi vao cac khay gidng cac khay nudi cdy bé mit v6i moi truong ban ran. O day cac
khay nay khong dugc duc 16 vi phai chita méi truong 1ong. Chiéu cao cta dung dich
mdi truong trong cac khay 1a 3-4 cm. Ngudi ta ciing tién hanh 1én men trong khoang
thoi gian 1a 6-7 ngay ¢ nhiét do 1én men 1a 24-28°C.

Vang nam soi duoc gitr lai sau khi da rat hét dich 1én men, duoc tiép tuc st
dung cho nhitng 1an 1én men ké tiép. O nhing 1an 1én mentiép theo ngudi ta chi d6
thém dich 1én men vao. Cac thi nghiém cho thay chi nén sir dung lai 3-4 1an, vi nhiing

lan sau hi¢u suat thu nhan khang sinh s€ giam dan.

Khu viee lén men san xuat penicillin.

3.2. Ky thudt lén men chim:

K§ thuét len men chim 14 k¥ thuat duoc ap dung trong hau hét cac co cd san xuat
penicillin cong nghi¢p hién nay va thuong dugc van hanh theo phuong phap 1én men
ban lién tuc, gdbm phuong an 1én men gian doan theo mé c6 bd sung lién tuc (hay ban
lién tuc) mot hay mot vai cAu tir két hop voi phuong an tudn hoan lai mot phﬁn hé soi

cua me¢ 1én men trude (hodc khong)



3.2.1 Qua trinh nhan gidng :

Trong qué trinh 1én men chim ngudi ta nhan gidng trong méi trudng 10ng. Muc dich cua
qua trinh nhan giéng 1a thu nhan duoc sé lugng té biao cao ( thudng tinh tong luong té
bao/ml).

Qua trinh nhan giéng dugc bat dau bang viéc chuyén giéng tir 6ng nghiém sang nhiing
binh tam gidc di chira sdn mdi trudng nhan gidng. Ngudi ta thuong nhan giéng vao cac
binh 1én men dung tich tir 1 lit cho dén hang ngan lit. Nhiét d6 trong qua trinh nhan giéng

duy tri & khoang 26 + 1°C va thoi gian nhan giéng & mdi cap do khoang 72 gio.

Ngudi ta thudng nhan gidng penicillium trong méi trudng c6 thanh phan sau:

Cao ngd 2% Glucose2% lactose 0.5%
Nitrat amon 0.125% Sunfat magi€¢0.025 sunfat natri 0.05%
Kaliphotphat monoboric 0.2% CaCOs; 0.5%

Trong cong nghiép san xuit khang sinh hién nay, thuong 1a ding nhimg ching bién
d6i gen. Cong nghé bién ddi gen di tao ra nhing chung siéu tong hop khang sinh. Theo
Talaro (1993), tir ching penicillin chrysogenum dau tién chi c6 kha nang sinh tong hop
6mg/1, hién nay ngudi ta di c6 nhitng chung bién d6i gen tir chung gbc c6 kha ning sinh
tong hop 85000ng/1 penicillin.

3.2.2 Qua trinh 1én men :

Qua trinh 1én men trong moéi trudng 1éng bang phuwong phap 1én men chim dé san xuét
penicillin dugc van hanh theo phuong phap 1én men hai pha:

- Pha tht nhit nuéi thu sinh khéi trong khoang 2 — 3 ngay. Trong pha nay hé soi phat
trién rAt manh vi cac chét dinh dudng dé déng hoéa s& dugce té bao hfip thu rat manh, téc
d6 sinh san cta nAm xdy ra rat nhanh, sy tao thanh penicillin méi bat dau.

- Pha thtr hai 1én mén thu san pham. O pha nay hé soi phét trién cham lai, pH tang dan va
dat dén gia tri khoang 7 — 7,5. Trong pha nay penicillin dwoc tao thanh v6i mirc d6 cuc

dai.
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Trong hau hét cac truong hop, khi 1én men, nguoi ta thay thé phan Ién (hoic hoan toan)
duong lactose bang duong glucose. Lugng glucose nay c6 thé duoc bd sung lién tuc hay
ban lién tyc nhung phai giam sat chit ché nong do glucose trong suét qua trinh van hanh
pha dé duy tri nong d6 glucose luén & mirc thich hop nham vira gitt khéi lwong hé soi 6n

dinh, vira dam béo sinh tong hop nhiéu penicillin.

Trong thyc tién, dé tranh xay ra thiéu hut nhét thoi glucose , ngudi ta co thé két hop bd
sung mot lugng nhod dudng lactose (khi d6, néu chua b sung kip glucose thi ndm mdc s&
tir diéu chinh dé sir dung duong lactose nén khong xdy ra hién tuong ty phan hé soi).
Ngoai ngudn nito trong nude chiét ngd, ngudi ta thudng st dung phdi hop (NH,),SO4 dé
vira cung cap thirc an N va S, vira sir dung dé diéu chinh pH trong qué trinh 1én men (pH
dich len men ban dau thudng duoc diéu chinh vé khoang pH = 6,5 — 6,8 bang dung dich
NaOH hoic H3PO4); nong d6 NH, © thuong khéng ché trong khoang 0,3 — 0,4 kg/m® dich
1én men. Chat phé bot thuong str dung 1a céc loai dau béo nhu: m& lon, dau dau tuong,
dau ving, dau cam...Tién chat tao nhanh phenylacetic trong 1én men san xuit penicillin
G (hodc phenooxyacetic trong 1én men san xuét penicillin V) duoc b sung lién tuc (hodc
bd sung gian doan lam nhiéu 1an) trong sudt thoi gian pha 1én men penicillin, dé duy tri
ndng do trong khoang 0,1 — 1,0 kg/m® dich (néu it qua ndm mdc s& tong hop ddng thoi
nhiéu penicillin khac, néu nhiéu qua s& gdy doc cho ndm va ting cuong thuc day qua

trinh hydroxyl héa san pham penicillin).

Nhiét d 1én men pha dau khdng ché & 30°C, sau d6 sang pha sau giit & 22 — 25°C. Tdc
d0 suc khi va khudy tron duge diéu chinh dé duy tri ndng d6 oxy hoa tan trong dich trong
khoang 30%. Trong diéu kién trén thoi gian 1én men mdi mé thuong kéo dai khoang 144
— 180 gid. Két thuc qua trinh 1én men ngudi ta ¢d ging loc som dich 1én men, 1am lanh

10i chuyén sang cong doan trich ly va tinh ché thu penicillin.

STT Thanh phan Moi truomg 1 | Moi truong 2 | Méi truong 3
1 Cao ngd 2.0-2.4 - 2.0-3.0
Khé hat c6 dau (lac, dau
2 - 2.0-2.4
tuong htrong duong)
3 Lactose 5.0 5.0 1.0
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4 Glucose hoac hydol 1.0 1.0 1.0
5 Dau thyc vat 0.5-1.0 0.5-1.0 2.5-35
6 Amon nitrat 0.4 0.4 0.4
7 Sulfat natri 0.05 0.05 0.05
8 Kali photphat 0.4 0.4 0.4
9 Magie sulfat 0.025 0.025 0.25
10 Natri hyposunfit 0.2 0.2 0.2
11 Canxi cacbonat 0.5-1.0 0.5-1.0 0.5-1.0
12 Tién chat 0.2-0.4 0.3-0.4 0.3-0.4

* Pac diém vé thiét bi 1én men chim:

Qua trinh 1én men san xuét penicillin ngdy nay chii yéu dugc tién hanh trong thiét bi 1én
men chim ché tao bang nhém thép chiju dn mon CT2 véi khudy tron kiéu tude-bin (gdm
nhiéu tang canh khudy), két hop b tri hé vach din dong trong thung). Cong suat khudy
tron tiéu hao duoc thiét ké khoang 3kW/m’/h. Khong khi nén da v6 khuén dugc cap vao
qua hé 6ng phan phdi kiéu vong xoay hay kiéu ré quat duc 16 lap dat sat dudi day (hay
phia dudi canh tuéc-bin). Bén trong thiét bi duoc lép dat nhiéu tﬁng 6ng trao d6i nhiét
kiéu vong xodn két hop dong thoi voi trao dbi nhiét qua thanh thiét bi hai 16p vo, dam
bao diéu nhiét hiéu qua trong sudt qua trinh 1én men. Dung tich thiét bi phd bién trong
khoang 150 — 300m’, hé s6 d6 ddy thuong chon khoang 80%V (phu thudc vao k¥ thuat
va thiét bj pha bot). Thiét bi nhan san xuat gidng c6 dung tich khoang 10%V thiét bi len
men, dugc thiét ké tuong tu va thuong dugc ghép ciing voi thiét bi 1én men. Toan bo thiét
bi 1én men san xuat, thiét bi nhan giéng 16n va hé théng trang thiét bi phu trg duogc thiét
ké va lép dat dam bao co thé vé sinh va thao tac van hanh theo ché d6 vo khuan cao (tét
nhét nén b tri sao cho c6 théiap dung ché do thanh tring dong thdi cho toan bo hé thiét
bi nay). Cac thong sb kiém tra qué trinh 1én men bao gom: pH moi trudng, ndng do oxy
hoa tan, nhiét do, ham luong sinh khéi va tdc d6 bién thién lugng sinh khdi, s6 lwong,
kich thudc va cdu trac pellet, nong do cac cu tir co chat, ndng do penicillin, thanh phan

khi thai va cac chi ti€u kiém tra v€ vi sinh vat. Viéc giam sat va dieu chinh qua trinh lén
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men dugc xay dung trén co so khai thac ca hai kiéu tuong tac truc tuyén (online control)
va tuong tac khong phan hoi theo quy luat (offline control), phu thudc vao kha ning dap
g clia hé thiét bi hién c6. Pong thdi xu huéng may tinh hoa trong kiém tra va giam st

qua trinh 1én men dang dan chiém wu thé trong san xuét cong nghiép.
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Hinh 5. So d6 hé 1én men dung cho san xuét penicillin.

* Hiéu qua kinh té chung clia qu trinh 1én men chim

Ning lyuc sinh tong hop va tich tu penicillin trong dich 1én men 13 két qua ciia mdi tuwong
tac dong thoi ciia hang loat yéu t& cong nghé nhu: hoat tinh sinh téng hop cia ching,
cong nghé 1én men 4p dung, chat luong nguyén liéu, dic tinh thiét bi va ning luc dap tmg
céc yéu cau cong nghé cua thiét bi, ché do giam sat va diéu chinh cac thong sd cong
nghé, niang lyc va k¥ nang van hanh cia cong nhan.... V&i ngudn co chat chinh 1a glucoza
va lén men theo phwong phap chim, hé sé phan bo nguyén lidu du tinh khoang 25%
glucoza duogc nidm méc st dung dé téng hop hé soi, 65% dudong dugc su dung dé duy tri
su séng sot cua hé soi, con lai chi khoang 10% dugc nadm méc st dung dé téng hop
penicillin. Hé s6 st dung thtrc dn nito va luu huynh dé tdng hop penicillin twong tng 1a
20% va 80%. Nong do penicillin G trong dich 1én men nhitng nam 80 - 90 cua thé ky XX
dat khoang 80.000 UI/ml (twong tmg ning suét khoang 40 - 50 kg penicillin G/ m® dich
lén men ).

3.2.3 Xir Iy dich 1én men va tinh ché thu penicillin ty nhién :

C6 ba phuong phap thu nhan va tinh ché penicillin tir méi truong nudi cdy, do la:
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. Trich ly bang dung méi hitu co

. Hap phu

. Trao ddi ion

Trong ba phuong phap trén thi phuong phép trich ly bing dung méi hitu co duoc sir dung
nhiéu hon ca. phuong phéap nay dua trén nhirng wu diém sau:

. Mudi ctia penicillin rat d& tan trong nudc

. Acid penicillic rt d& tan trong dung méi hitu co

Cong doan xir Iy dich 1én men va tinh ché thu penicillin tu nhién dwgc tom tit trong so d6

hinh 6 , bao gdm cac cong doan chinh sau déy:

Durg méi chifa peniclin Than haat tnh Fong dung mé

Dhwirsg mos
——

Fhu gia

Asit | TRICH

—_—— -
Cich ién ms—n\ LY L)
{penicilin G J pH 2,0-15 |
hods percliny') - . -~ ,
| | !
primrmeed  DENRC SRITRAYY, B i
Thiy hedi zirdh khi% ndm @ chung thu hi dung mdi £l chunig th his
; ) than hoat fnh va dung méi
ity It hdi pericilin
Dung dich dém, pH=T.2-T5
Kal i
T ChE I s hili penicil all acetal hoac matri acetal
- - ——— —— 1 '.
2 CO CHAN .
Dung maimdi KHONG , TRICH
rr'fl-T 1‘|r|h "Ié‘? ﬂé' T"’IH L"r
Penicillin G ® U LAl
ot ey (T T -
{muds P-K hado P-Pla) | |
K hiar) ke nang {Trp_cne' hodn nguyén dung mi Tirth Ché hoan nguyen dung mai |

Hinh 6. So dd tom tit cong doan xur 1y dich 1én men thu penicillin tu nhién
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So d0 khdi qua trinh xir 1i dich 1én men :
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3.2.4. Loc dich 1én men :

Mouc dich : Penicillin 14 san pham 1én men ngoai bao. Vi vay, ngay sau khi két thuc qua
trinh 1én men nguoi ta thudng tién hanh loc ngay dé giam ton hao do phan huy penicillin
va giam bot kho khan khi tinh ché, do céc tap chét tao ra khi hé sgi nAm tu phén.

Thiét bi loc: phd bién 1a thiét bi loc hut kiéu bang tai hodc kiéu thing quay. Thong
thuong, nguoi ta chi can loc mot 1an roi 1am lanh dich ngay dé chuyén sang cong doan
tiép theo. Chi trong nhimng trudng hop rat dic biét mai can phai xir Iy két tia mot phan
protein va loc lai dich lan thir hai. Hién twong tu phan hé soi ndm thuong kéo theo hau
qua lam cho dich kho loc hon.

Thu hoi sinh khoi ndm: Phan sinh khdi ndm duge ria sach, séy kho va sir dung dé ché
bién thirc an gia sic.

3.2.5. Trich ly :

Penicillin thuong duoc trich ly ¢ dang axit ra khoi dich loc bang dung méi amylacetat
hodc butylacetat & pH = 2,0 - 2,5, nhi¢t do O - 3°C. Nham han ché lugng penicillin bi
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Dach lén min
(a8 bath

phan huy, qué trinh trich ly duoc thuc hién trong thoi gian rat ngan trong thiét bi trich ly
nguoc dong lién tuc kiéu ly tAm nhidu tang canh. Ddng thoi, trong thoi gian trich ly can
giam sat chat ché cac thong ) cong ngh¢ nhu: nhiét d6 pH, do vo khuén.... dé han ché
t6n that do phan huy penicillin. Dich 1én men sau khi loc dugc bom tron dong thoi voi
dung dich H,SO4 hoidc H3PO, lodng c6 b sung thém chit chdng tao nhil va bom song
song cung v6i dung mdi trich ly vao trong thiét bi. Ti 1& dich loc: dung méi thudng chon
trong khoang 4 - 10V dich Igc /1V dung moéi. Trong mot ) cong nghé, nham cai thién
chét lugng san pham, nguoi ta c6 thé dp dung phwong phap trich ly hai 1an dung moéi, voi
lan déu trich ly penicillin biang amylacetat hodc butylacetat; tiép theo penicillin lai duoc
trich ly ngugc sang dung dich dém pH = 7,2 - 7,5, thuong la dung dich KOH loang hodc
dung dich NaHCOj; sau d6 penicillin lai duoc trich ly sang dung méi lan thir 2, v6i lugng
dung moi it hon.(hinh 7)

Dung méi b
fhoan nguneén i)

Dch Mén men sy trich by H]
fchiutr fun hof dung )

Dung dich H‘ Phy gia [[]]

Dung dich dém sach

D dhth ¥ m
(hiecin gy ki)

Trich ly sang dung mdi Trich Iy lai sang dung dich dg¢m Trich ly lai sang dung moi

Hinh 7. So d6 cong nghé trich ly 2 1an dung méi tinh ché penicillin
3.2.6 Tay mau :
Pé tay mau va loai bo mot s tap chat khac, ngudi ta thudng b sung truc tiép chat hip
phu vao dung méi chira penicillin sau trich ly, st dung phd bién nhét 1a than hoat tinh.

Sau d6 than hoat tinh dugc tach va rira lai bang sir dung thiét bi loc hat bang tai hodc thiét
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bi loc hut kiéu thung quay. Phan than sau loc dugc dwa di chung thu hdi dung méi va xir
Iy hoan nguyén, phuc vu cho cac mé sau.
3.2.7 Két tinh, loc, rira va séy thu penicillin ty nhién:

Viéc két tinh penicillin V hay penicillin G dudi dang mudi c¢6 thé dugc thuc
hién rat don gian, bang cach bd sung truc ti€p vao dung méi sau khi tay mau mot
lugng nhé kali acetat (hay natri acetat) hoac nguoi ta trich ly lai sang dung dich
KOH loéng (hay NaOH loang), tién hanh c6 chan khong ¢ nhi€t d6 thap, sau d6 bo
sung BuOH dé penicillin ty két tinh. Cac thong s6 cong ngh¢ c6 anh huong 16n
dén hiéu qua két tinh 13 : ndng do penicillin, nong d6 mudi acetat, pH dung moi
hay pH dung dich c6 dac, nhié¢t do két tinh ... Sau khi két tinh, tinh thé penicillin
dugc loc tach bang may loc hut thung quay. D& dam bao do tinh khiét cao hon, c6
thé tién hanh hoa tan va két tinh lai penicillin. Khi san pham da dat do tinh sach
theo yéu cau, thuong do tinh khiét khong dudi 99,5%, ching duoc loc tanh tinh
thé; tiép theo rira va lam kho so bd bang dung méi ky nudc nhur izopropanol hay
butylalcohl; hut chan khong tach dung moéi trén may loc bang tai roi say bang
khong khi néng dén dang san pham bot mudi penicillin. San pham nay, mot phan
dugc st dung truc tiép dé pha ché thudc khang sinh penicillin; con lai, phan 16n
dugc su dung lam nguyén liéu phuc vu cho viéc san xudt cac san phim penicillin
va cephalosporin ban tong hop khac. Ngoai ra, dé san xudt ra cac san pham
penicillin c6 do tinh khiét rat cao, ngudi ta can phai str dung phdi hgp thém mot sb
giai phap cong nghé khac.

3.2.8 San xuat penicillin ban tong hop tir penicillin tw nhién:

Vé nguyén tic, dé tao ra mot penicillin méi trong 1én men sinh téng hop cé thé
dung phuong phap thay d6i mach nhanh bang cach s dung cac tién chat khac
nhau. Tuy nhién bang con dudng 1én men truc tiép hién nay ngudi ta chi méi c6
kha nang tién hanh véi penicillin G va V. Con dé trién khai trong san suit cong
nghiép, ngudi ta sit dung penicillin G hay V dé ché tao ra 6-APA 1a nguyén liéu
chu yéu trong qua trinh béan tong hop ra cac penicillin méi.

Theo céu triac hoa hoc, cac penicillin tir nhién déu 1a nhitng hop chat di vong
cia cac acid amin c6 tén goi 1a acid 6—aminopenicillanic (6-APA). Vi¢c tim ra
phan tir 6-APA d3 mo ra mot hudng méi dé san xuat penicilin ban tong hop bang
cach gan vao cac mach nhanh khac nhau vao phéan tir 6-APA bang con dudng hoa
hoc hay sinh hoc. C6 hai huéng chinh 14 acyl héa nhém NH, & vi tri s6 6 va ester

héa nhoém —~COOH & vi tri s6 3.
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Enzyme penicillinamidase dong vai tro trong viéc thuy phan penicillin G hoac V
tao thanh acid 6- aminopenicillanic (6-APA) va acid phenyl acetic. 6- APA 1a
tién chat quan trong dugc su dung dé san xuét céc khang sinh ho B-lactam hoat
dong cao.

6-APA co6 thé san xuét bang phuong phap 1én men cac chung penicillinum.
bong hoc ctua qua trinh 1én men tao 6-APA: déng hoéa hydratcarbon nhanh, pH
tang dan va trong giai doan tao 6- APA tir 7.0 -7.4. Thoi gian 1én men kéo dai tir
108- 120 gio. Tuy nhién qué trinh nay cho hiéu sut thap vi 6-APA dugc tao thanh
ddng thoi véi cac penicillin ty nhién , mic khac chi phi cho qua trinh tach chiét
cao. Vi viy trong thyc té ngudi ta khong sir dung phuong phép nay.

Hién nay str dung enzyme cb dinh 1a phuwong phap phé bién dé san xuit 6-APA
trong cong nghiép. St dung enzyme penicillin acylase d& cit manh nhanh cua
penicillin G . Phuong phéap nay c6 nhiéu wu diém, diéu kién phan ung dé dang nén
mang lai hiéu qua kinh té cao. Hién nay mot sé hing dugc phdm ap dung bién
phap nay, dién hinh 13 hang dugc pham Snam Progetti (Italia) v&i san luong
khoang 40 tan/ nam.

Phuong phap enzyme ¢ dinh dé san xuat 6-APA cho hiéu qua twong ddi cao (90-
95%) va da duoc ap dung rong rai ¢ nhiéu nude, mang lai hiéu qua kinh té cao.
Hon 50% 6_APA trén thé gi6i san xuat theo phuong phap enzyme c6 dinh. Hién

nay mot sé nha may san xuat penicillin chi cho xuat xudng thanh pham 6-APA.

! S A S B
R-CO-NH T\‘J/ q<c_H3 Pem;:i]]nmmldaae: HzNEjCHB 4 R—COO -
o” COOH 0 COOH
Penicillin G, V 6-APA
=2y N s Fha S, e
i T n“f“ . [ 1 X
COOH & T >
Panicillin G G-APA o
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Thiét bi sdy chan khong Thiét bi loc sinh hoc
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Thiét bi sdy

Khu vuec lén men san xuat penicillin.
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Phan I — Két luin

Penicillin 13 loai khang sinh dau tién dugc dung dé diéu tri viém nhiém & nguoi. Kham
pha vé penicillin tir mdt phat hién tinh c& nhung c6 ¥ nghia cuc ky to 16n ddi véi nhan

loai

Penicillin thong thudng dugc san xuit bang phuong phap 1én men chim wa khi va duoc
chiét xuat & do pH thap tir dich 1én men s dung butyl axetat hodc kerosen. Do tinh
khong 6n dinh cua penicillin & d6 pH thép, quy trinh chiét xuét can thuc hién & nhiét do
thip, song co t&i 10-15% san pham bi that thoat khi st dung quy trinh hién nay.
Ngoai ning suit twong dbi thap, cac phuong phap san xuét truyén thong co6 chi phi cao,
tiéu thy nhiéu ning luong dé thu hoi butyl axetat tir cic chit — 1a quy trinh doi hoi nhiéu

cong doan.

Penicillin duoc thai ra rit nhanh & nhitng ngudi bénh nhan c6 chirc ning than binh
thudng, va duge dua vao co thé qua con duong tinh mach & nhitng bénh nhén bi nhidm
tring ning. tac dung nguoc quan trong va phd bién nhat ddi véi Penicillin 1a di ung.

Vi kién thirc con han hep nén c6 rat nhiéu sai sét mong cd va cac ban cing déng gop vy

kién dé bai ti€u luan hoan chinh hon.
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