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1. GIOI THIEU CHUNG VE CHAT KHANG SINH:

1.1.Lich sir phat hién chét khang sinh:

Sw phat trién vé vi sinh vt hoc néi chung, va vi sinh vat cong nghiép néi riéng,
v6i bwéc ngodt lich sir 12 phat minh vi dai vé chit khang sinh ciia Alexander
Fleming (1982) da mé ra ky nguyén méi trong y hoc: khai sinh ra nganh cong nghé
san xuét chit khang sinh va ing dung thudc khang sinh vao diéu tri cho con nguoi.

Thuét ngit" chdt khdng sinh" 1in du tién dwoc Pasteur va Joubert (1877) sir
dung dé mé ta hién twong kim him kha ning giy bénh cia vi khuin Bacillus
anthracis trén dong vat nhiém bénh néu tiém vao cic dong vat nay mot so loai vi
Kkhuén hiéu khi lanh tinh khac. Lién tiép sau d6 la nhirng phat hi¢n khéc ciia:

Babes (1885) d4 néu ra dinh nghia hoat tinh khang khuin ciia mot chiing 1a
dac tinh téng hop dwge cac hop chat hoa hoc c6 hoat tinh kim him cac chiing doi
khang.

Nicolle (1907) 13 ngudi diu tién phat hién ra hoat tinh khang khuin cia
Bacillus subtilis c6 lién quan dén qua trinh hinh thanh bao tir ciia loai tric khuin
nay.

Gratia va dong nghiép (1925) da tach dwogc tir nAm mdéc mot ché phim cé thé
sir dung dé diéu tri hiéu qua cic bénh truyén nhiém trén da do ciu khuén.

Mic dui vy, trong thwe té mai téi nim 1929 thuit ngix " Chdt khdng sinh" méi
dwoc Alexander Fleming md ta mdt cach diy di va chinh thirc trong bao cdo chi tiét
vé penicillin.

1.2. Pinh nghia khang sinh:

Chit khang sinh dwoc hiéu 13 cic chat hoa hoc xic dinh, khong cé ban chat
enzym, c0 nguﬁn g(")c sinh hgc (trong do pho bién nhat 1a tir vi sinh vat), véi dic tinh
la ngay & nﬁng do thap (hodc rat thap) da co kha nang e ché manh mé& hoic tiéu
diét duge cac vi sinh vat gdy bénh ma vin dam bdo an toan cho ngwoi hay dong vat
dwoc diéu tri.

1.3. Co ché tic dung:

Co ché tac dung 1én vi sinh vat giy bénh ( hay cac dbi twong giy bénh khic -

goi tit 12 mam bénh) ciia mdi chit khang sinh thwong mang dic diém riéng, tiy



thudc vao ban chit ciia khang sinh dé; trong d6, nhirng kiéu tac dong thuong gip l1a
1am roi loan ciu tric thanh té bao, rdi loan chirc ning diéu tiét qua trinh van
chuyén vét chit ciia mang té bao chit, 1am roi loan hay kiém toa qua trinh sinh tong
hop protein, roi loan qua trinh tii ban ADN, hoic twong tac dic hiéu véi nhirng giai

doan nhit dinh trong cac chuyén héa trao doi chat
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Hinh 1. Vi tri tic dung chinh ciia mét sé chit khéng sinh

1.4. Pon vi khang sinh:

Ning lye tich tu khang sinh ciia chiing hay nong d9 chit khang sinh thwong
duge biéu thi bing mot trong cac don vi 1a : mg/ml, ug/ml, hay don vi khang sinh

Ul/ml (hay Ul/g, International Unit .



II. CHAT KHANG SINH PENICILLIN Peniciilium

"'"I:tﬂﬂl’a!.l
2.1. Lich sir phat hién va sin xuit | ./
penicillin: / =\

T

Penicillin dwgec phat hién tinh c& vao nam

“ Bacteria inhiblted

1928 do Alexander Fleming, khi nhin thiy mdt
hop petri nudi Staphylococcus bi nhiém nim méoc

Penicillium notatum c6 xuat hién hién twgng vong

vi khuén bi tan xung quanh khuén lac nam.

Ong da sir dung ngay tén giong nAm Penicillin d¢ dit tén cho chat khang sinh
nay (1929).

Sau d6, My da trién khai 1én men thanh cong penicillin theo phwong phap Ién
men bé mit (1931). Tuy nhién, ciing trong khoang thoi gian dé6 moi nd lye nhim
tach va tinh ché penicillin tir dich 1én men déu thit bai do khong bio vé dwogc hoat
tinh khang sinh ciia ché pham tinh ché va do dé véan dé penicillin tam thoi bi ling
quén.

Nim 1938 & Oxford, khi tim lai cic tai liéu khoa hoc da cong bd, Ernst Boris
Chain quan tim dén phat minh cia Fleming va ong da dé nghi Howara Walter
Florey cho tiép tuc trién khai nghién ciru nay.

Ngay 25/05/1940 penicillin da dwoc thir nghiém rat thanh cong trén chudt.

Niam 1942, di tuyén chon dwoc chiing cong nghiép Penicillium chrysogenum
NRRL 1951 (1943) va sau d6 da dwoe bién chiing P. chrysogenum Wis Q - 176 (chiing
niy dwgc xem la chiing goc ciia hau hét cac chiing cong nghiép dang sir dung hién
nay trén toan thé giéi ); di thanh cong trong viéc diéu chinh dwong huwéng qua trinh
1én men dé 1én men san xuét penicillin G (bftng st dung tién chét Phenylacetic,

1944)....



Hinh 2. Cac tic gia giai thwong Nobel y hoc nim 1945 vé cong trinh
penicillin

Penicillin dwgc xem 12 loai khang sinh phé rong, dwoc ing dung rong rii trong
diéu tri va dwoc san xuit ra véi lwgng 16n nhit trong so cac chit khang sinh da
dwoe biét hién nay. Ching tic dung 1én hau hét cac vi khuin Gram dwong va
thwong dwoe chi dinh diéu tri trong cac truong hop viém nhiém do lién ciu khuan,
tu cAu khuan, thi du nhw viém mang nio, viém tai - miii - hong, viém phé quan,
viém phoi, 1au ciu, nhiém tring mau...Thoi gian dau penicillin dwoc ving dung diéu
tri rat hiéu qui. Tuy nhién, chi vai nim sau di xuit hién cic trwomg hop khing
thudc va hién tweng nay ngay cang phd bién hon.

Vi vday 1959, Batchelor va dong nghiép di tich ra dwgc axit 6-
aminopenicillanic. Pay 12 nguyén liéu dé san xuit ra hang loat ché phim penicillin
ban tong hop khac nhau.

P6i v6i Viét Nam, nim 1946, gido sw Piang Vin Ngir di thanh cong trong viéc
san xuat nuwéc loc penicillin trong méi trudmg nwée ngd gép phan dang ké vao viée
ciru chira thwong bénh binh va di dwoc Bac H thwéng Huin chwong Lao dong
hang ba cho thanh tuyu ky diéu chwa tirng ai lam dwoc nay.

2.2. Cong thire ciu tao ciia penicillin:

Penicillin gom nhié€u loai, chiing c¢6 cau tao gan giong nhau, bao gom mt vong
thiazolidine, mgt vong B-lactam, m¢t nhom amino c6 gan véi CO, va mét mach bén

(R). Tat ca céc penicillin déu la din suit ciia acid 6-aminopenicillanic. Sy thay thé R



tao nhiéu acid amin khac nhau. hau hét cac penicillin déu dwoe phan phdi duéi

dang muoi natrii hodc muoi kali.

mach bén wing thiazolidine
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Hinh 3. Céu tao chung ciia phén tir penicillin

Ngay nay trén thé giéi da san xuit ra dwoc trén 500 ché phiam penicillin (

trong do chi 1én men truc tiép hai san pham la penicillin V va penicillin G) va tiép

tuc trién khai dé san xuat ciac ché pham penicillin ban téng hop khac.
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Hinh 2: San pham penicillin 1én men ty nhién nho P.chrysogenum

Ciu tric khong gian ciia Penicillin.



2.3 Nhirng vi sinh vit san sinh Penicillin va dic diém dinh dudng ciia chiing:

Nhirng vi sinh vat sinh penicillin thudc cic giong nAm mdc penicillium va
Aspergillus. Nhung cac ching thu¢c nhém Penicillium notatum, Penicillium
chrysogenum cé hoat lwc cao va dwgc dung trong cong nghi€p khang sinh. Nhirng
chiing diu tién dwoc nudi ciy bang phwong phap bé mit trén co sé' chit tw nhién
tao thanh 10-15dv/ml khang sinh.

Penicilillium chrysogenum trén méi trudong Raistrik tao thanh hai kiéu khuin
lac:

v' Kiéu 1: khuin lac tron trin, cic népnihn ré nét. Khuin ty khi sinh
moc tét va c6 mau xanh, theo riakhuin lac ¢é dwong vién rong 2-5 mm cia nhirng
khuin ty bac tring khong cé bao tir, cac khuin ty co chit mau niu, chit mau khong
hoa vao moi truong.

v/ Kiéu 2: Khuin lac c6 nhitng khuin ty mau tring phit trién yéu,
khuén ty co chit ciing c6 mau niu. Khuén lac kiéu 1 cho hoat luc cao, kiéu 2 thuwong
xuyén cho hoat tinh khang sinh thip. Vi viy cin phai tich nhirng khuén lac kiéu 1

trén méi trwdng nay va thwong xuyén kiém tra dé chon nhirng khuén lac ¢é hoat Irc

cao, gilr dwgc dic tinh ciia giong.

Cac chiing penicillium nuéi cay trén dia petri



cac chiing Penicillium dwgc nudi cay trén dia petri.

Nhiing chiing Penicillium thuong cé hoat luc cao lai kém on dinh. Pic tinh
nay dat cho cac nha vi sinh vat mgt nhiém vu kho khan: tao dwgec kha niang sinh
khang sinh cao nhét, giit dwgc 6n dinh trong qua trinh nghién ciru va san xuit.
Nhiém vu niy c6 mdt y nghia rét 1én trong cong nghiép, cac gidng dwoc bio ve & ké,
¢ trang thai dong khé c6 thé téi 3 nim, ¢ dat vé trung 13 2 nim. Ngay nay nho di
truyén hoc di tao ra dwoc nhirng giong 6n dinh, it nhét sau 6 thé hé khong lam giam
hoat tinh khang sinh.

Penicillin thwong bién dbi vé hinh thai va giam kha ning sinh khang sinh. Khi
xdy ra bién dbi thi sé sinh ra hang loat nhitng chiing méi tir giong co ban va nhi¢m
vu ciia cac nha vi sinh vét licnay 1a phai chon lai nhitng khuan lac khée c6 nhiéu vu
diém, tiép theo cin phai tién hanh nhirng bién phap bao quan thich hgp.

Trong qua trinh nudi cy chim nim Penicillium chrysogenum trii qua su giai
doan phat trién:

1. Giai doan I: Cac bao tir nAm méc nay mam, phat trién thanh chdi
nhé, té bao chit chwa phan héa. Thinh thoang khong bao ¢6 nhirng hat nhé bit mau
do trung tinh.

2. Giai doan II: Khuin ty phat trién, té bao chit wa kiém, nhirng hat nhé
trong khong bao din dan bién mat. O cudi giai doan nay xuit hién nhirng giot chat
béo nho .

3. Giai doan III: Tao thanh nhitng giot chit béo to, khong con khong

bao, té bao chat rat wa kiem.



4. Giai doan IV: Xuit hién khong bao véi nhig hat dé biat mau dé
trung tinh, nhirng hat chit béo nhé hon ¢ giai doan III, tinh wa kiém giam.

5. Giai doan V: Khuin ty c6 hinh trong va cé chira nhitng khong bao, ¢
giira c6 mot hodic mdt vai hat 16n. Cac hat chit béo bién mat. Tinh wa kiém tiép tuc
giam.

6. Giai doan VI: Khuin ty vin giit dwoc hinh dang hinh tréng nhung
khong con nhirng hat bit mau trung tinh, cac khong bao bit mau da cam hoicmau
hong ddng déu. Cac hat chit béo khong con. Xuit hién nhirng té bao riéng biét bit
dau ty phén.

Qua trinh Ién men penicillin ciing thudc vao loai 1én men hai pha: pha sinh
trudng (rng vai giai doan I, 11, III) va pha sinh penicillin ( cac giai doan IV, V, VI).

Nguﬁn carbon trong 1én men penicillin b?lng nam penicillium chrysogenum
c6 thé 1a glucuza, sacaroza, lactoza, tinh bgt, dextrin, cdc axit hitu co’ (lactic, axetic,
formic), cac axit amin...dwong lactoza cho hiéu xuét penicillin cao nhit va thuong
dwoge dung trong cong nghiép. nAm thwong sir dung lactoza chiam vi vy, trong thuc
té lactoza dwge dung phdi hop cung dwong khac (glucoza, sacaroza...) trong moi
trwong dinh duwong.

Trong pha 1én men thir nhét giong phat trién manh, sir dung glucoza va axit
lactic ciia cao ngd. Sau dé lactoza méi dwoc sir dung ( chii yéu trong pha tao
penicillin). Khi trong méi trudng can lactoza va khong bo sung cac chat dinh duéng,
hé soi nAm bét dau tw phan, néu tiép tuc 1én men ndng dd pecicillin sé gidm, trong
thue té cin két thic trude thoi diém nay.

Ngudn nito: c6 thé 1a nhitng hop chit hiru co (axit amin, pepton, protein) va
vd co (amoniac, cic mudi amon va nitrat). Amoniac dwogc nidm penicillium
chrysogenum dong héa nhanh hon ca. trong qua trinh nudi cidy N-NH; dwoge tao
thanh tir cao ngd do phan trng khir amin cac hop chit nito. NAm méc sir dung N-
NH; trwéc tién va nong d ciia chit nay trong thoi gian diu ting Ién, vi téc dd sinh
truwéng, phat trién ciia nAm moc va tiép tuc giam cho dén khi hé s¢i ciia moc tu
phan. Téc d9 sir dung amoniac phu thudc ngudn carbon trong mdi truwong. Trong

treong hop nguén carbon la glucoza, sacaroza hoiic nguon carbon dé tiéu héa khic,
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amoniac sir dung nhanh hon khi méi truong coa lactoza. Nitrat dwgc nim méc d(‘A)ng
héa khi trong méi truomg khong co ngudn nito hiru co.

Luu huynh cé y nghia dic biét quan trong trong qua trinh sinh truéng va
sinh tdng hop ciia nAm mdc. ngudn hru huynh thwong ding 13 mudi sunfat cia Kali,
natri va amon. Cac chit nay tham gia vao tdng hop metionin, sixtin, biotin,
tiamin... hoiic trang thai lién két yéu 1a tot hon ca. Nhiéu cong trinh nghién ciru cho
biét, khi trong méi truomg c6 mit dong thoi L-sixtin va sufat thi luu huynh ciia axit
amin nay dé di vao phan tir penicillin hon luu huynh ciia cac goc sufat. Song, ding
axit amin trong sian xuit khong kinh té cho nén nguoi ta thwong dung thiosufat
natri (Na,5,03). Luwu huynh ciia chét nay rit dé di dong. Trong méi truomg dinh
dudng c6 thiosufat ciing véi cao ngd hiéu suit penicillin c6 thé ting hai lan.

Co chit bién dbi cac hop chit lru huynh tir dang oxy héa sang dang khir
theo so d6 ciia Arnstein (1954) nhu sau:

Sufat — pSufit_ yThiosufat —  Sixtin

Trong té bao sixtin dé bién thanh sixtein va ngwoec lai. sixtein c6 mdt y nghia
16m nhw mét tac nhan khir nhé nhém sunfuhydrin (-SH)

pH méi truomg thich hop cho penicillium chrysogenum phat trién nim trong
khéang 6-6.5. mdi truwong kiém hoac axit hon déu lam cho méc phat trién cham.
trong qua trinh 1én men pH mdi truong thay ddi tiy thudc vao tdc dd sir dung cac
hop chit cacbon va N-NH;,

2.4. Co s& cong nghé sinh tong hop penicillin tir

nam moc:

2.4.1. Lich sir tuyén chon chiing cong nghiép

P. chryvsogenum:

Vao nhitng nim dau, viéc nghién cu sin xuit
penicillin thuwong sit dung cac chiing cé hoat luc cao
thuoc loai P. notatum va P. baculatum. Nhung tir khi
truong dai hoc Wisconsin (My) phan lap duwgc
chung P.chrysogenum c6 hoat tinh cao hon thi chiing

nay dan din di thay thé va tir khoang sau nhiing




nim 50 cia thé ky XX dén nay tit ca cic cong ty san xuét penicillin trén thé gi6i déu
sir dung cac bién chiing P.chrysogenum cong nghiép.

Viéc tuyén chon chiing cong nghiép dé 1én men sin xuit penicillin trén nguyén
tic ciing trai qua sau giai doan co ban di mé ta trong muc 1.3.1, trong dé giai phap
ky thuit di dwoc ap dung hiéu qua dé thu nhin bién ching "siéu téng hop"
penicillin lai chinh 1a cac ky thuit gy dot bién thwong nhu: xir Iy tia Ron - ghen, xir
Iy tia cwe tim va tao dot bién bing hoa chit, thi du nhu Metylbis - amin
(metyl -2-B-clo- etylamin), N-mustar (tris - B-clo- etylamin), Sarcrolyzin, HNO,,
Dimetylsulfat, 1,2,3,4 -diepoxybutan.

2.3\4.2. Co ché sinh téng hop penicillin ¢ nam moc P. chrysogenum :

Theo quan diém phé bién hién nay, qua trinh sinh tong hop penicillin & nim
moc P. chrysogenum c6 thé tém tit nhw sau: tir ba tién chit ban diu 1a o-
aminoadipic, cystein va valin s&é ngung tu lai thanh tripeptit o -(a aminoadipyl) -
cysteinyl - valin ; ti€p theo 12 qua trinh khép mach tao vong PB-lactam va vong
thiazolidin dé tao thanh izopenicillin-N; rdi trao ddi nhém araminoadipyl véi
phenylacetic (hay phenooxyacetic) tao thanh san phzxim penicillin G (hay penicillin
V, xem so' dd téng hgp penicillin G trong hinh.
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co ché sinh téng hop penicillin tir axit L-o~ aminoadipic, L-cystein va L-valin
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Tuy nhién, ciing c6 thé n6 dwoc giai phong ra va tich tu trong méi truong (vi
trong qua trinh 1én men san xuit penicillin V bao gid' ciing phat hién thiy trong
dich 1én men lwgng 16n o~ aminoadipic dang vong). Nhw vy, qua trinh sinh téng
hop penicillin, phu thudc vao diéu kién 1én men cu thé nhat dinh, cé thé xay ra theo
sau dwong huéng khac nhau. Do d6, hiéu suét chuyén hos co chét - san phim ciing
bién d6i va phu thudc vao dwong hwéng sinh tong hop twong ing. Theo 1y thuyét thi
hiéu suét 1én men sé trong khoang 683 - 1544 UI penicillin/g glucoza; song, trong
thue té, voi nhimng chiing c6 hoat tinh sinh tong hop cao nhit ciing méi chi dat
khoang 200 Ul/g glucoza.

2.4.3. Tac ddng ciia ciac thong sd cong nghé dén qua trinh sinh téng hop

penicillin.

2.4.3.1. Sw phat trién hé soi va dic diém hinh thai hé s¢i nAm:

Sw phdt trién hé sgi nim trong qua trinh 1én men bao gf‘)m:
- Sw tiing truwéng vé kich thuwdc hé soi (ting d6 dai soi, s 16m 1én vé kich thuér,

mirc d) phan nhanh cia hé sgi ...)

- Sw bién thién vé sé lwong khém spi ndm trong méi trwong: Thong thwong, su
phit trién nay dwoc dinh gia qua hai chi tiéu 1a: ham lwong sinh khoi va toc do bién
thién ham lwong sinh khoi trong méi truwong. Hai chi tiéu nay c6 thé xac dinh bing
nhiéu phwong phap khac nhau nhw: ham hrong sinh khéi (Sinh khdi twoi hoic sinh
khéi khé), mat dd quang dich 1én men, tré lwe loc ciia dich 1én men, ham lwong nito,
ham lwgng hydratcacbon, ham luwgng axit nucleic ... Trong cac phwong phap trén,
dwoc ap dung phd bién hon ca trong san xuit cong nghiép 1a phwong phap xac dinh

qua ham lwong sinh khdi.

Téc dd phat trién hé sgi nAm phu thudc hang loat cic yéu t6 khac nhau trong
qua trinh 1én men va sy tich tu penicillin thwong xay ra manh mé khi hé s¢i phat
trién dat trang thai cin bang. Trang thai nay cé thé xac 1ap dwoc khi chi cung cip
vira dii va lién tuc lwong thire dn tdi thiéu cho nam moc. Thiéu thirc dn, hé sgi nim
sé tw phén, con néu cung cip qua nhu cau trén, hé soi sé phat trién, nhung khong

tich tu manh penicillin ma tich tu nhiéu axit gluconic va axit malic.
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- Dic diém hinh thdi va cdu triicc hé soi ndm: Trong qua trinh 1én men, do
nhiéu nguyén nhan khac nhau, sé lwvong khém s¢i nim bao gio ciing c6 xu hwéng
ting lén, ngay ca trong qua trinh 1én men tinh. Trong diéu kién 1én men cé suc khi
va khudy tron, do tic dung va dap co hoc v6i canh khudy va cic chuyén dong dong
Xody trong méi truomg, mot mit s dirt gy hé soi nAm xay ra nhiéu hon va hé soi
niam bao gio' ciing ¢6 xu hwéng von cudn lai thanh cdu tric bui soi cudn xoin, dwogc
goi la pellet.

s Pellet xép (fluffy loose pellets) 13 dang pellet c6 phan bén trong hé s¢i cudn
thanh khoi chic va min, 16p soi phia bén ngoai cudn 16ng 1éo tao thanh ciu tric xop
hon.

¢ Pellet chiic va min (compact smooth pellets) c6 dic diém 12 phén s¢i phia bén
trong pellet cudn twong ddi chit ché ra dén gin sat 16p soi phia ngoai, 16p soi phia
ngoai cing ciing cudn di chic thanh 16p soi min.

¢ Pellet rong (hollow pellets) 1a dang pellet c6 phén s¢i bén trong bi tw phin tao
thanh khoang rdng, hé s¢i phia bén ngoai cudn rat chit thanh 16p soi min va chic
chin.

Hiéu qua chung ciia qua trinh 1én men cé quan hé hitu co véi so6 lwgng, kich
thwée va ciu tric pellet nim. Trong thwe tién san xuit cong nghiép, nguodi ta
thuwong diéu chinh cac thong s6 cong nghé theo huéng wu tién tao ra dang pellet dii
nhé va min, han ché tao pellet xop va ngin ngira hinh thanh cac pellet rng. Diéu
Kkién cong nghé twong ing v6i muc tidu trén thuong ap dung 1a : ti 1¢ ciy giong 10%,
v6i mat do dich gidng (2-10).10"" bao tir /m’; phdi hep diéu chinh giita suc khi va
khuiy tron dé dam bio cung cAp oxy hoa tan du so véi nhu ciu twong wng véi thoi
diém 1én men, va dé tao ra pellet min va nhé (kich thwée pellet thich hgp nhat
khoang 0,2 - 0,5mm), trong diéu kién da can ddi véi nhu cau tiét kiém mirc tidu ton
niing lwgng do khuay tron.

2.4.3.2. Dic tinh nhiét dong cua dich 1én men:

Trong cac thiét bi 1én men dung tich 16n c6 suc khi va khuit tron, thue té
khéng thé xac 1ap dwoce sy dong déu tai khip cac ving thé tich 1am viéc ciia thiét bi.

Tai cac ving chay réi (viing gin canh khuiy), toc d9 trao doi nhiét, toc dd chuyén
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khéi x4y ra manh mé hon. Con tai cac ving chiy mang (ving sat thanh thiét bi,
ving gin cac 6ng xoin trao ddi nhiét, ving kém hiéu qua hay vung chét cia thiét
bi...) tbc dd chuyén khéi hay téc dd truyén nhiét ciing giam di. Ngoai ra, tai nhirng
khu vue nhit dinh ciia thiét bi cé thé xuit hién viing xoay cuc b hay cac dong chay
thir cap 1am thiéu hut vé ham hrong oxy hoa tan.

Cic yéu to néu trén day sé tac dong truc tiép dén ning lwe sinh tong hop cia
chiing, hiéu qua chuyén héa tao sin phadm va hiéu qua kinh té chung ciia toan qua
trinh 1én men. Thuec té thuong chon ché d9 khuiy tron duw trén mirc yéu cau.

2.4.3.3. Thanh phin mdi trueong 1én men:

Mobi truomg co sé dé 1én men penicillin, vao thoi ky diu trong nhirng nim 40 -
50, 13 méi truong lactoza - nuée chiét ngd, véi thanh phan chinh néu trong bang 2.1.
Nguﬁn co chit chinh: 13 lactoza cé thé dugc thay thé turng ph?ln hoic toan b
bfmg cic co' chat khac nhu: cac loai duwdng hexoza, dwdng pentoza, disaccarit,
dextrin hay thay thé bang diu thuc vat. Trong cic co chit néu trén, hiéu qua cao
hon ca van la glucoza.
Ngoai ra, khi sir dung diu thwe vat 1am chit pha bot phai xét dén hiéu tng
nim moc sir dung mdt phan dau thwe vt lam ngudn cung cip thirc iin cacbon,
dé tinh toan diéu chinh ndng d¢ glucoza trong mdi trudng 1én men (va ca sw can

tré’ qua trinh chuyén khoi do dnh hwéng ciia dau pha bot).

Ngudn cung cip thirc in nito: ¢ thé sir dung 1a bot dau twong, bot hat
béng, cic loai diu cam. Nhu cau vé thirc fin nito ciing c6 thé dwoc dap wng bing
cach cung cép lién tuc (NH,);SO4, nhung duy tri & ndng do thip, khoing 250 -
340g/1 (néu du thira hiéu qua sinh tong hop penicillin sé giam, néu thiéu sé xay

ra hién twong tw phan hé sgi) .

Ham luwgng cac chit khoang bo sung: dugc tinh toan, phu thugc vao lwgng

dich chiét ngd sir dung

pH méi truong dwge diéu chinh truée khi thanh trung, sau d6 trong sudt

qué trinh 1én men dwoc gidm st chit ché va diéu chinh theo yéu ciu cong nghé.
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Nong dj tién chit tao nhanh:Trong qua trinh sinh tong hop penicillin, viéc
két gin mach nhéanh ciia phan tir penicillin khéng mang tinh diic hiéu chit ché.
Nho vay, néu duy tri ndng do tién chét tao nhanh can thiét phenylacetat (hodc
phenooxyacetat) sé cho phép thu nhan chii yéu mét loai penicillin G trong dich
1én men (hoic penicillin V). Theo 1y thuyét, nhu ciu vé phenylaceta la 0,47g/gam
penicillin G (hodc phenooxyacetat 1a 0,50g/gam penicillin V ). Can chi y ca hai
cau tir trén thuc chit déu giy doc cho nAm nén ngudi ta thwong lwa chon giai
phap bo sung lién tuc cdu tir nay va khong ché chit ché nong do theo yéu cau, dé

khong lam suy giadm nang lyc 1én men cia chiing san xuat.

Bang 2.1. Thanh phdn mai truong lén men co ban dé lén men san xuét
penicillin

* Lactoza Eﬂ-ﬁﬂkg_."m':

' i P " - . -
o Glucoza 0-10kg/ m”, bd sung gidn doan hodc lién tuc trong qua

trinh lén men
e Dich chiét ngd cd dic 15-50kg/ m’

o Cic khodng chat '

NaNO; 0-5kg/ m’ Na,S0, 0-1kg/ m’
CaCO; 0-10kg/ m’ KH,PO, 0-4kg/ m’
MgSO,.7H,0 0-0,25kg/ m’ MgSO, 0-0,02kg/ m’

7nS0, 0-0,04kg/ m’

 Tién chit tao nhanh (phenylacetic hiodc din xudt) bé sung lién
tuc theo nhu ciu

» Chilt chong tao bot bo sung lién tuc theo nhu ciu
I

2.4.3.4. Diéu kién tién hanh 1én men:

Nhiét @ 1a thong s6 c6 anh hwéng 16m dén sy phat trién cia nAm méc, kha
ning sinh téng hgp va nang luc tich tu penicillin cia ching. Nhin chung nim moc
phat trién thuin loi hon & dai nhiét A9 khoang 30°C. Tuy nhién, & dai nhiét d9 nay

téc d6 phan huy penicillin ciing xdy ra manh mé. Trong thuc té, ¢ giai doan nhan
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gidng san xuit ngwoi ta thwong nhan & dai nhiét do 30°C; sang giai doan 1én men
thwong ap dung mdt trong hai ché do nhiét1a :

¢+ Lén men & mdt dai nhiét do: Thuong duy tri nhiét do trong sudt qua trinh
1én men ¢ dai nhiét d¢ 25 - 27°C.

¢ Lén men & hai ché dd nhiét do: Giai doan 1én men bét du tién hanh ¢ 30°C
cho dén khi hé s¢i phat trién dat yéu ciu vé ham lwong sinh khoi thi diéu chinh
nhiét do sang ché dd 1én men penicillin & dai nhiét d9 22 - 25°C (cé6 cong nghé diéu
chinh xudng 22 - 23°C, giir ¢ nhiét d¢ nay tiép hai ngay roi chuyén sang 1én men tiép
¢ 25°C cho dén khi két thic qua trinh 1én men).

pH méi trwong thuan loi cho sw phat trién hé soi va cho qua trinh sinh tong
hop penicillin thuong dao dong trong khoing pH = 6,2 - 7,4. Tuy nhién & diéu kién
pH cao xu hwéng phan huy penicillin ciing ting 1én. Vi vy, trong sian xuit pH maéi
trueong thuwong duwge khong ché chit ché & gia tri lwa chon trong khoang pH = 6,2 -
6,8.

N(”;ng do oxy hoa tan va cwong dj khud'y tron dich lén men: Véi nhiéu chung
nim mdc, nong dd oxy hoa tan thuin lgi cho qua trinh sinh tong hop penicillin dao
dong quanh mirc 30% ndng dd oxy bio hoa.

Néng dé CO; trong dich Ién men & mirc nhat dinh ciing cin thiét cho qua trinh
niy mam ciia bao tir nAm moc; tuy nhién néu ndng @6 CO, qua cao sé lam can tré
qua trinh hap thu va chuyén hoa co' chit ciia ching, nghia lam lam can tré qua
trinh sinh tong hop penicillin.

2.4.3.5. Su tich tu va phan huv penicillin:

Trong qua trinh 1én men, do nhiéu nguyén nhin khac nhau, trong dé c¢6 anh
hwong ciia ndng dd penicillin tich tu trong mdi trudmg ngay cang ting, 1am cho niing
Ie sinh tong hop penicillin ciia chiing ¢6 xu hwéng giam dan theo thoi gian 1én men.
Pong thoi, phu thudc vao nhiét va pH mdi treong, mot phan lwong penicillin da tich
tu ciing bi phan huy theo thoi gian.

Nhiam giam ton that trén, ngay sau khi két thic qua trinh 1én men cén xir ly

thu san pham sé'm hoic ¢6 giai phap ha thip nhanh nhiét d9 dich 1én men.
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IIL. QUY TRINH SAN XUAT PENICILLIN TU VI SINH VAT:

3.1. Dic diém chung:

Cong nghé 1én men sin xuit penicillin mang nét dic thu riéng ciia tirng co' s¢'
san xuit va cac thong tin nay rit han ché cung cip cong khai, ngay mdi bing sang
ché thwong ciing chi giéi han & nhitng cong doan nhit dinh; vi viy rit khé dwa ra
dwoge cong nghé tdng quat chung. Theo cong nghé 1én men ciia hing Gist-Brocades
(Ha Lan), toan by diy chuyén sin xuit thudc khang sinh penicillin ¢6 thé phan chia
1am bon cong doan chinh nhw sau (xem so d6 hinh 2.8)

+ Lén men san xuit penicillin tw nhién (thwong thu penicillin V hoéc penicillin G) .

¢ Xir Iy dich 1én men tinh ché thu ban thanh phiam penicillin ty nhién.

+ San xuit cac penicillin ban tong hep (tir nguyén li¢u penicillin ty nhién)

¢ Pha ché cac loai thudc khang sinh penicillin thwong mai

Gidng penicillium
chrysogenum

y

Nhan giéng nhé

A 4
Nhan giéng san xuét

\ 4
Lén men san xuat

\ 4
HAap phu bang
than hoat tinh
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Hap phu bang
than hoat tinh

Két tinh penicillin

\ 4

Loc tinh thé

A 4

Rcra tinh thé

A 4

Xay kho

'

San xuat penicillin
ban tong hop

A 4
Pha ché penicillin
thwong mai

So do san xuit penicillin (theo Gist-Brocades Copr (Ha Lan)).

3.2. Chuén bi 1én men:

- Gidng, bdo qudn va nhin giéng cho sin xudt:

Gidng dung dé 1én men penicillin 14 P.chrysogenum, déy 12 loai nAm soi bao tir hé.
Khi méi phat hién trong méi trwong dic, ching tao ra hai dang khuin ty: khuan ty khi
sinh va khuin ty dinh duéng mau tring. Sau khi nuéi cdy mot ngay, khuin ty bit dau
chuyén sang mau xanh xam va dinh bao tir bit dau xuit hién. Thoi gian nay xuit hién
mdt it bio tir trin tir tién bio tir nim trong cac dinh bao tir. Cac bao tir lin lwot dwoc tao

thanh theo thoi gian nuéi cay va cuoi cung thi mau ciia nam penicillium sam hon.
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Gidng cong nghiép P.chrysogenum dwgce bao quan lau dai ¢ dang dong khd, bao
quan siéu llanh hoiic biao quan trong nito 16ng. Giéng tir méi trwdng bio quan dwoc
cdy chuyén ra trén méi trudmg thach hop dé hoat hoa va nudi thu bao tir. Dich
huyén phu bao tir thu tir hdp petri dwoc cdy chuyén tiép sang mdi truwong binh tam
gidc, roi sang thiét bi phin giéng nhé, qua thiét bi nhan giéng trung gian ... va cubi
cung 1a trén thiét bi nhan giong sin xuit. Yéu ciu quan trong ciia ciia cong doan
nhan gi("ing la phii dim bao cung cs?'lp da luwgng giéng can thiét, véi hoat luc cao,
chit lwong dam bao ding thoi diém cho cic cong doan nhan giong ké tiép va cudi
cung 1a cung cdp di lwong gidng dat cac yéu cau k§ thuit cho 1én men san xuét.
Trong thyec tién, dé dam bao cho qua trinh 1én men thuin lgi ngudi ta thwong tinh
toan lwong gidng cip sao cho mat dd gidng trong dich 1én men ban dau khoang 1 -
5.10° bao tir / m’.

- Chudin bi méi trwong 1én men va thiét bi:

e Chuén bi méi trudong 1én men:

Can dong, pha ché riéng ré cac thanh phin méi trudong 1én men trong cac
thung chira phu hgp

Thanh trang gian doan ¢ 121°C ( hay thanh trung lién tuc & khoing 140-
146"C) hoic loc qua céc vat liéu siéu loc rdi méi bom vao thung 1én men.

Néu dic tinh cong nghé ciia thiét bi 1én men cho phép, c6 thé pha ché roi thanh

trang dong thoi dich 1én men trong ciing mét thiét bi. TAt ca cac ciu tir bd sung vao
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méi trwong 1én men déu phai dwoc xir Iy khir khuén truéc va sau dé bd sung theo
ché d6 van hanh vé khuan.

e Thiét bi 1én men: Phai dwgc vé khuin trwée khi dwa vao sir dung. Thuong
thanh trang bang hoi qua nhiét 2,5 — 3,0 at trong thoi gian 3 gio. Pong thoi khir
khuén nghiém ngit tit ca cac hé thong dng din, khép ndi, van, phin loc va tit ca cac
thiét bi phu tro’ khac....Trong qua trinh 1én men luudn c6 ging duy tri ap suit dw
trong thiét bi nhim han ché riii ro do nhiém tap.

Khéng khi thwong dwoc khir khuin so bd bang nén doan nhiét, sau dé qua
mang loc vé khuin hay mang siéu loc .

- Chudn bi moi truong nhan gié'ng

e Chuin bi méi treomg nhan giong: Pé 1am mdi trudmg nhin gidng ngudi ta
ciing chuin bi nhw méi trwong 1én men nhung chiing khong chira lactose (néu c6 chi
chira mdt lwong rat nhé), mot s6 khoang chit va tién khoang chit. Mit khac thanh
phin méi trwdng nhin gidng cin dwoc tinh toan dé dam bao cung cAp di ngudn
thire in C, N, cac chat khoang va cac thanh phan khac, dam bao cho sy hinh thanh
va phat trién thuin loi cia pellet.

Sau khi 1am 4m m@i trudmg dén do Am nhat dinh, nguoi ta sé phian phoi vao
chiing vao cac dung cu thiy tinh (chai thiy tinh hay cic binh tam giic) véi khoi
lwong bing 1/5 hay 1/6 dung tich ciia dung cu, diy nit bong va dem thanh trang &
121°C (0,5 at) trong 30 phut.

3.3. KV thuat lén men:

3.3.1. K¥ thuat Ién men bé mit:

Ap dung tir 1au, hién nay hau nhw khong con dwoc trién khai trong san xuat
16m nira. Gom 2 phuong phap:

* Lén men trén nguyén liéu rian (cAm mi, cAm ngd cé bo sung dwong lactose)

* Lén men trén bé mit méi truwong 16ng tinh (phé bién sir dung mdi truwong co

ban lactose - nuéc chiét ngo)..
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Giong penicillium
chrysogenum

Chuin bi méi
truomg nhan v
giong Nhén giong

A 4

Chuin bi méi -
»  truomng lén > Lén men
men
A 4
Tach va tinh
ché

A 4
San phim
penicillin

SO PO CONG NGHE LEN MEN NOI PENICILLIN
e Qua trinh nhén gidng

Qua trinh nhén gidng bat dau tir giéng c6 trong dng nghiém. Trong cac nha
may, mdi lan cdy truyén gidng, nguoi ta thwong cdy lam 3 6ng. Mot ng dung kiém
tra trudc Khi san xuit, mot 6ng dung dé san xuit va mdt ong dung dé bao quan.

Song song d6, ngudi ta chuin bi mdt binh tam giac dung tich 200 — 250 ml va
chuén bi 50 g¢ méi trwomg nhw phin trinh bay & trén. Méi truong di dwoc thanh
trang va lam ngudi dén 30°C.

Po6 10ml di thanh trang va lam ngudi vao dng giong, dung que thiy tinh danh
cho bao tir hoa tron véi nwée. Biang bién phap vo trung (thue hién trong cac tii nudi
cy vo trung) chuyén toan by vao binh tam giac trén lic cho thit déu va chuyén
chiing sang ti 4m 30 — 37°C. Nudi trong diéu kién nay chi dén khi bao tir nim xuit
hién va phat trién déu khip méi truong.

Ta goi qua trinh thye hién nhu trén 12 qua trinh nhén gidng cip 1. Cit 1an lwot

thuc hién tiép ta c6 gidng cip 2, cip 3...cho dén khi di 5 — 10% gidng cho san xuit.
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M&di mdt cAp dd nhin gidng tir cAp nay sang cap khac, khdi lwgng méi truwong ting
tir 10 — 15 lan. trong truwong hop qua mdt ky nguwoi ta nudi trén nhirg khay.

Trong cdng nghiép san xuit khang sinh hién nay, thudong 1a dung nhirng chiing
bién ddi gen. Cong nghé bién ddi gen tao ra nhirng hciing siéu tdng hop khang sinh.
Theo Talaro (0993), tir chiing penicillin chrysogenum déu tién chi c6 kha ning tong
hop 6mg/ml, hi¢n nay nguoi ta da c6 nhirng chiing bién ddi gen tir chiing gbc cé kha
niing sinh tong hgp 85000mg/ml penicillin.

¢ Qua trinh lén men

Poi véi phwong phap 1én men trén nguyén liéu rin (cAm mi, cAm ngéd cé bd
sung dwong lactose), khi mdi truwong di dwoe khir tring va lam ngudi dén 30°C, tién
hanh trén gidng vao véi ty 18 tir 5 — 10%. Cac khay dwge xép chong 1én nhau trén
nhiing gia d& c¢6 mdt khoang cich nhit dinh dé thoing khi va thoang nhiét. Qua
trinh 1én men kéo dai 6 — 7 ngay & nhiét do 24 — 28°C.

Nam penicillinum trong qiia trinh phat trién thwong tao it nhi¢t hon nim
Aspergillus. Tuy nhién, dé ting cwong kha ning phat trién va sinh tong hop, nguoi
ta thwong thoi khi b%ng quat gio co lip hé th(”')ng lam sach.

Trong 1én men bé miit nguoi ta sit dung méi truomg l16ng. méi truong léng
dung trong nudi ciy bé mit thu nhan penicillin bao gém:

Cao ngo (bip) 50g Lactose 30g NaNO; 3g

KH,PO4 0.5g MgSOy4 0.25g Nuée 1000g

CsHsCH,COOH 0.2g ZnSOy 0.044¢g

Uu diém ciia phwong phap nay la dwong lactose dwge nim moc dong héa
chiam nén khong xay ra hién twong duw thira dudng trong té bao, con dich nwéc chiét
ngd cung cip cho nim méc ngudn thirc dn nito, cic chit khoang va cac chét sinh
truéng, trong dé phenylalanin khi bi thily phan sé tao thanh phenylacetic cung cap
tién chit tao mach nhéanh cho phan tir penicillin.

Khi 1én men trong mdi truwong léng, ap dung cong nghé bd sung lién tuc
phenylacetic vao mdi trwong 1én men, ham lwong bé sung phu thudc pH méi truong
thwong 1a 0,2-0,8 kg phenylacetic/m® dich 1én men. Dung dich 1én men sau khi dwoc

Khir trung sé dwoce phan phdi vao cac khay cé kich thwéc gidng cic khay nudi ciy bé
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mit véi mdi trwdong ban rin. O day cac khay nay khong dwoe duc 18 vi phai chira
méi trwong 16ng. Chiéu cao ciia dung dich méi truwong trong cac khay 1a 3 — 4 cm.
ngudi ta ciing tién hanh 1én men trong khoing thoi gian 6 — 7 ngay & nhiét do Ién
men 13 24 — 28°C. Tién hanh 1én men trong diéu ki¢n méi truwomg 16ng nay, luong
penicillin G dwoc tong hgp ting rd rét con ham hrong cac penicillin khac ciing giam
di. Pé han ché qua trinh oxy héa tién chat, thwong phai bé sung vao méi truong mot
lwong nhé axit axetic. Trong ky thuit 1én men 16ng gian doan khong diéu chinh pH
moi trudong thwong ting nhe, sau d6 twong d6i on dinh va vio cudi qua trinh Ién
men thuong trong khoang pH = 6,8 — 7.4. Khi sir dung co' chit chinh 1a lactose,
ngudi ta di xac dinh dwoc penicillin chi dwgc tdng hop va tich tu manh mé trong
méi trudng khi nim méc da sir dung dwong nay va Kkhi lactose ¢6 dau hiéu can kiét
thi s¢i nAm ciing bat dau tw phin. Vi vy nguoi ta thwong két thic qua trinh Ién
men vao thoi diém sip hét dwong lactose.

3.3.2. KvV thuat 1én men chim:

K§¥ thuét len men chim 1a ky thuit dwoc ap dung trong hiu hét cic co c6 sin
xuit penicillin cong nghiép hién nay thay thé dan ky thuit Ién men ndi docé wu dém
hon va thwong dwge van hanh theo phwong phap 1én men ban lién tuc, gom phwong
an 1én men gian doan theo mé c6 bo sung lién tuc (hay ban lién tuc) mot hay mot vai
cAu tir két hop véi phwong an tuiin hoan lai mét phin hé s¢i clia mé 1én men truéc
(hoac khong).

Trong phuwong phap 1én men chim thi méi truwdng duwgc sir dung la moi truong
16ng, nguoi ta dung cao ngo, glucose, hydrol,lactose, cac mudi amon, thiosufat,
photphat kali hodc Natri, cac mudi sufat magie, natri, dong...

e Quai trinh nhén gidng

Trong qua trinh 1én men chim nguéi ta nhan gidng trong méi trudong léng.
Muc dich ciia qua trinh nhan giéng 13 thu nhin dwoc sé lwong té bao cao (thwdong
tinh tong lwong t& bao/ml).

Qua trinh nhan giéng dwoc bit dau bing viéc chuyén gidng tir dng nghiém
sang nhirng binh tam giac di chira sin méi trudong nhin gidng. Nguoi ta thuwong

nhan gidng vao cac binh 1én men dung tich tir 1 lit cho dén hang ngan lit. Nhiét do
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trong qua trinh nhan gidng duy tri ¢ khoang 26 + 1°C va thoi gian nhan gidng ¢ mbi
caAp d6 khoéng 72 gio.

Nguwoi ta nhin gidng penicillin trong mdi rewdng véi cacthanh phan sau:

Cao ngo 2% Glucose 2%  Sunfat natri 0.05%
Nitrat amon 0.125% Sunfat magie 0.025% CaCOs; 0.5%
Kaliphotphat monoboric 0.2% Lactose 0.5%

¢ Qua trinh 1én men

Qua trinh 1én men trong méi trwdng 16ng bing phwong phap 1én men chim dé
san xuit penicillin dwoc van hanh theo phwong phap 1én men hai pha:

- Pha thir nhét nudi thu sinh khdi trong khoing 2 — 3 ngay. Trong pha nay hé
soi phat trién rat manh vi cic chit dinh dudng dé& dong hoa sé dwoc té bao hip thu
rat manh, toc d sinh sin ciia nam x4y ra rit nhanh, su tao thanh penicillin méi bit
dau.

- Pha thit hai 1én men thu san phim. O pha nay hé s¢i phat trién cham lai, pH
ting din va dat dén gia tri khoang 7 — 7,5. Trong pha nay penicillin dwoc tao thanh
véi mire do cuwe dai.

Gidng nim méc penicillium chrysogenum 1la loai hiéu khi bat budc, tuy nhién
trong qua trinh tong hop penicillin xay ra trong diéu kién hiéu khi manh nén trong
sudt qua trinh 1&n men viéc thoi khi 1a diéu cin thiét

Trong hau hét cac trudong hop, khi 1én men, ngudi ta thay thé phén l6m (hoic
hoan toan) dwong lactose bing dwong glucose. Lugng glucose nay c6 thé dwgce bo
sung lién tuc hay ban lién tuc nhung phai giam sat chit ché nong d glucose trong
sudt qua trinh van hanh pha dé duy tri nong do glucose luén & mirc thich hop nham
vira giir khdi lwgng hé sgi on dinh, vira dam bio sinh téng hop nhiéu penicillin.

Trong thue tién, dé tranh x4y ra thiéu hut nhat thoi glucose , nguoi ta co thé
két hop bd sung mot lwong nho dudng lactose (khi d6, néu chua bd sung Kip glucose
thi nAm méc sé tw diéu chinh dé sir dung duwdng lactose nén khong xay ra hién twong
tw phan hé s¢i). Ngoai ngudn nito trong nuéc chiét ngd, nguwoi ta thwong sir dung
phéi hop (NH4),SO;4 dé vira cung cp thirc in N va S, vira sir dung dé diéu chinh pH

trong qua trinh 1én men (pH dich len men ban dau thwong dwec diéu chinh vé
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khoang pH = 6,5 — 6,8 bing dung dich NaOH hoic H;POy); nong d6 NH, " thuong
khéng ché trong khoing 0,3 — 0,4 kg/m’ dich 1én men. Chét pha bot thuong sir dung
1a cac loai diu béo nhu: mé lon, ddu diu twong, diu virng, dau cam...Tién chit tao
nhanh phenylacetic trong 1én men sin xuit penicillin G (hoic phenooxyacetic trong
1én men sin xuit penicillin V) dwge bd sung lién tuc (hoic bd sung giin doan lam
nhiéu 1an) trong suodt thoi gian pha 1én men penicillin, d@¢ duy tri nong d trong
khoang 0,1 — 1,0 kg/m3 dich (néu it qua nim moc sé tong hop dong thoi nhiéu
penicillin khac, néu nhiéu qua sé giy doc cho nim va ting cuong thiic diy qua trinh
hydroxyl héa san phim penicillin).

Nhiét d9 1én men pha dau khéng ché & 30°C, sau dé sang pha sau giir & 22 —
25°C. Téc dd suc khi va khudy tron dwoc diéu chinh dé duy tri nong dd oxy hoa tan
trong dich trong khoing 30%. Trong diéu ki¢n trén thoi gian 1én men mdi mé
thwong kéo dai khoing 144 — 180 gio. Két thiic qua trinh 1én men ngudi ta ¢ ging
loc sém dich 1én men, 1am lanh rdi chuyén sang cong doan trich ly va tinh ché thu
penicillin.

* Pac diém vé thiét bi 1én men chim:

Qua trinh 1én men sin xuit penicillin ngay nay chi yéu dwge tién hanh trong
thiét bi 1én men chim ché tao bang nhém thép chiu dn mon CT2 véi khudy tron kiéu
tudc-bin (gdm nhiéu ting canh khudy), két hop bod tri hé vach din dong trong
thung). Céng suit khudy tron tiéu hao dwoc thiét ké khoiang 3kW/m*/h. Khong khi
nén di vo khuin dwge cip vao qua hé 6ng phan phdi kiéu vong xoay hay kiéu ré
quat duc 15 lip dit sat dwéi day (hay phia dwéi canh tudc-bin). Bén trong thiét bj
dwoe ldp dit nhidu ting dng trao ddi nhiét kiéu vong xoan két hop dong thoi voi
trao doi nhiét qua thanh thiét bi hai 16p v6, dam bao diéu nhiét hiéu qua trong sudt
qua trinh 1én men. Dung tich thiét bi phd bién trong khoang 150 — 300m’, hé s6 dé
diy thuong chon khoing 80%V (phu thudc vao ky thuit va thiét bi pha bot). Thiét
bi nhin sin xuit giong cé dung tich khoang 10%YV thiét bi len men, dwoc thiét ké
twong tw va thwong dwoc ghép cieng voi thiét bj 1én men. Toan bd thiét bj 1én men
san xuit, thiét bi nhin giong 16nm va hé thong trang thiét bi phu tro dwoc thiét ké va
lip dit dam bao c6 thé vé sinh va thao tac van hanh theo ché dd v khuin cao (t6t

nhét nén bd tri sao cho c¢6 thé dp dung ché dd thanh trung dong thoi cho toan b hé
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thiét bi nay). Cac thong s6 kiém tra qua trinh 1én men bao gém: pH méi truong,
ndng dd oxy hoa tan, nhiét dy, ham hrong sinh khoi va téc dd bién thién lwong sinh
khoi, s6 lwong, kich thwéc va ciu tric pellet, nong dd cac ciu tir co' chit, ndng do
penicillin, thanh phan khi thai va cac chi tiéu kiém tra vé vi sinh vét. Viéc giam sat
va diéu chinh qua trinh 1én men dwoc xiy dung trén co sé khai thac ca hai kiéu
tuwong tac truc tuyén (online control) va twong tac khéong phan hdi theo quy luat
(offline control), phu thudc vao kha ning dap ving ciia hé thiét bi hién c6. Pong thoi
xu hwéng may tinh héa trong kiém tra va giam sat qua trinh 1én men dang dan

chiém wu thé trong san xuat cong nghiép.
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Hinh 5. So 6 h¢ 1én men dung cho sin xuit penicillin.

* Hiéu qua kinh té chung ctia qua trinh lén men chim

Ning luc sinh tong hop va tich tu penicillin trong dich 1én men 13 két qua cia
moi twong tac dong thoi ciia hang loat yéu té cong nghé nhu: hoat tinh sinh tong
hop ciia chiing, cong nghé 1én men ap dung, chiat lwong nguyén liéu, dic tinh thiét bi
va ning lwe ddp wng cic yéu ciu cong nghé ciia thiét bi, ché dd giam sat va diéu
chinh cac thong so cong nghé, niing lwe va ki ning vin hanh cia cong nhan.... Véi
nguﬁn co chit chinh 1a glucoza va 1én men theo phwong phap chim, hé s0 phan bo
nguyén liéu dy tinh khoang 25% glucoza dwgc nAm méc sir dung dé tong hop hé soi,
65% dwdng dwge sir dung dé duy tri sy song sét ciia hé soi, con lai chi khoing 10%
dwge nAm moc sir dung dé tdng hop penicillin. Hé sé sir dung thic dn nito va lwu

huynh dé tong hop penicillin twong ing 1a 20% va 80%. Nong d9 penicillin G trong
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dich 1én men nhirng ndm 80 - 90 cia thé ky XX dat khoang 80.000 UI/ml (twong trng
niing suat khoang 40 - 50 kg penicillin G/ m® dich 1én men ).

3.4 Xt 1Y dich 1én men va tinh ché thu penicillin tw nhién:

Cé ba phwong phap thu nhén va tinh ché penicillin tir méi truwong nudi cy, do
la:
e Trich ly bing dung méi hiru co
e Hip phu
e Trao doi ion
Trong ba phuong phép trén thi phwong phép trich ly bing dung méi hiru co
dugc sir dung nhiéu hon ca. phwong phap nay dua trén nhirng wu diém sau:
e Mubicia penicillin rat dé tan trong nuéc
e Acid penicillic rat dé tan trong dung méi hiru co
Cong doan xir Iy dich 1én men va tinh ché thu penicillin tw nhién dwoc tém

tat, bao gom cac cong doan chinh sau day:
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Dich lén
men

A 4

Loc s¢i nam

Sinh Kkhéi
nam

A 4

Dung moi,
phu gia, axit.

Trich ly
pH 2,0-2,5

4

Hfip phu bz‘“mg
than hoat tinh

Than
hoat tinh

Dung dich dém
pH= 7,2-7,5.

Kali acetat hoic
Natri acetat

Loc tinh thé

4

Rira tinh thé

Dung moéi Yy—>

A 4

Tinh ché thu
hoi penicillin
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3.4.1. Loc dich 1én men :

Muc dich: Penicillin 13 sain phidm 1én men ngoai bao. Vi viy, ngay sau khi két
thiic qua trinh 1én men ngudi ta thuong tién hanh loc ngay dé giam tén hao do phan
huy penicillin va giam bét khé khin Kkhi tinh ché, do cac tap chit tao ra khi hé soi
nam ty phan.

Thiét bi lpc: phd bién 1a thiét bi loc hit kiéu bing tai hoic kiéu thung quay.
Théong thuong, nguoi ta chi cin loc mét 1an rdi 1am lanh dich ngay dé chuyén sang
cong doan tiép theo. Chi trong nhirng truomg hop rit dic biét méi cin phai xir Iy
két tiia mot phan protein va loc lai dich 1an thir hai. Hién twong tu phan hé soi nAm
thuwong kéo theo hau qua lam cho dich kho lgc hon.

Thu héi sinh khéi ndm: Phan sinh khdi nAm dworc rira sach, say kho va sir dung
dé ché bién thirc dn gia sic.

3.4.2. Trich ly :

Penicillin thwong dwgc trich ly & dang axit ra khdi dich loc bing dung moi
amylacetat hoic butylacetat & pH = 2,0 - 2,5, nhiét d9 0 - 3°C. Nham han ché luong
penicillin bi phan huy, qua trinh trich ly dwegc thwe hién trong thoi gian rat ngin
trong thiét bi trich ly ngwoc dong lién tuc kiéu ly tAm nhiéu ting canh. Pong thoi,
trong thoi gian trich ly cin giam sat chit ché cac thong sé cong nghé nhu: nhiét dd
pH, d9 v6 khuan.... d¢ han ché ton that do phan huy penicillin. Dich 1én men sau khi
loc dwgec bom tron déng thoi véi dung dich H,SO4 hodc H3POy4 loang co bo sung
thém chit chong tao nhii va bom song song cung véi dung méi trich ly vio trong
thiét bi. Ti 1¢ dich loc: dung méi thuong chon trong khoang 4 - 10V dich loc /1V
dung mdi. Trong mot s6 cong nghé, nham cai thién chit lwong san phim, nguoi ta
¢6 thé ap dung phwong phap trich ly hai lin dung méi, véi 1an dau trich ly penicillin
bang amylacetat hoiic butylacetat; tiép theo penicillin lai dwoe trich ly ngwoc sang
dung dich dém pH = 7,2 - 7,5, thwong la dung dich KOH loang hoiac dung dich
NaHCOj3; sau dé penicillin lai dugc trich ly sang dung moéi lan thir 2, véi lwgng dung

maoi it hon.
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3.4.3. TAy mau :

Pé tiy mau va loai bé mét so tap chit khac, nguwoi ta thwong bd sung truc tiép
chit hip phu vao dung méi chira penicillin sau trich ly, sit dung phé bién nhit l1a
than hoat tinh. Sau d6 than hoat tinh dwoc tich va rira lai bing sir dung thiét bij loc
hiit bang tii hoic thiét bi loc hut Kiéu thung quay. Phén than sau loc dwoc dua di
chung thu hdi dung méi va xir Iy hoan nguyén, phuc vu cho cac mé sau.

3.4.4. Két tinh, loc, rira va sy thu penicillin tw nhién:

Vige két tinh penicillin V hay penicillin G duwéi dang mudi ¢é thé dwegc thue
hién rat don gian, bang cach bé sung trye tiép vao dung mdi sau khi tiy mau mot
Iwrgng nho kali acetat (hay natri acetat) hodc nguwoi ta trich ly lai sang dung dich
KOH loang (hay NaOH loang), tién hanh cé chan khong & nhiét do thép, sau d6 bo
sung BuOH dé penicillin tu két tinh. Cac thong so cong nghé ¢6 anh huéng 16m dén
hiéu qiia két tinh 13 : ndng dd penicillin, ndng dd mudi acetat, pH dung médi hay pH
dung dich ¢6 dic, nhiét do két tinh ... Sau khi két tinh, tinh thé penicillin dworc loc
tach bang may loc hut thiing quay. Pé dam bao d¢ tinh khiét cao hon, cé thé tién
hanh hoa tan va két tinh lai penicillin. Khi sian pham da dat do tinh sach theo yéu
ciu, thwdong dd tinh khiét khong dwéi 99,5%, chiing dwoe loc tanh tinh thé; tiép theo
rira va 1am khé so bd bang dung méi ky nwée nhw izopropanol hay butylalcohl; hiit
chan khong tich dung mdi trén may loc bing tai roi siy bang khong khi néng dén
dang san phim bdt mudi penicillin. San pham nay, mét phan dwoc sir dung true tiép
dé pha ché thudc khang sinh penicillin; con lai, phan 16n dwoc sir dung lam nguyén
liéu phuc vu cho viéc sin xuit cac sin pham penicillin va cephalosporin ban tong
hgp khac.

Ngoai ra, dé san xuit ra cc sian pham penicillin c6 d9 tinh khiét rit cao,
ngudi ta cin phai sir dung phoi hop thém mét s6 giai phap cong nghé¢ khic nhw
phwong phap phén tan tinh dién. nguyén tic ciia phwong phap nay la sir dung mot

hiéu dién thé cao (1én dén 25 kV) dé tao nhirng vi giot ciia dung dich chira penicillin.

3.5 San xuat axit 6- aminopenicillanic va san xuat penicillin ban tong hop

Axit 6- aminopenicillanic tuy khong cé hoat tinh khang khuan, nhung c6 thé sir

dung lam nguyén liéu dé tong hop ra nhiéu loai penicillin khac nhau va ca
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cephalosporin. Dé san xuit axit 6- aminopenicillanic, con dwong hiéu qua hon ca
hién nay I3 1én men san xuit penicillin G (hoic penicillin V); sau d6 ap dung
phwong phap hoéa hoc hay sir dung enzym acylaza dé phan cit mach nhanh bén xem
so dd hinh 2.11.

S0 d& t1dng hgp bling phudng phap hoa hoc

Penicillin G -(IchSiAl | @'CH CGM"\I:H( wEH; By Y

Tetra-amin CH = 0%

COOSIHCH,),
i @-CH —C-I"d = @CH =GN S._CH,
2 | CH -3%&":—- : 612 [ CH, T
COOSHCH,), & COOSI(CH,),
; HM S\ CH,
2, @cu;mm + L Tew
g eor
ault E-aminopenicilans (G-APA)

= =——rwrmr. =3

Sd 845 téng hap bing phidng phap enzym

Qe g "
__Pencillivacylaza : ﬁ H. + @CHI-CD'DH

Cﬂﬂl'l COOH
sl G-aminopenicilianic (5-APA)

Hinh 2.11. So' d6 tong hop axit 6- aminopenicillanic tir penicillin G

Phwong phap héa hoc ¢é hiéu suit chuyén héa cao, t6i 90-95%, va téc do phan
ing nhanh, song lai tiéu hao nhiéu nang lwgng, nhiéu dung moi va chira dung nguy
co 6 nhiém méi truwdng cao. Trong khi d6, phwong phap enzym, tuy hi¢u qua chuyén
héa thip hon nhung diéu kién phéan wng ém diu va mang lai hiéu qua kinh té cao
hon nén duge trién khai phé bién trong thice tién san xuét cong nghiép. Pong thoi,
ciing nho wu thé trén, phwong phap enzym dwoc hoan thién lién tuc va ngay nay da
dat dwoc wu thé vt trdi so véi phwong phap héa hoc.

3.6 Tinh hinh sin xuit penicillin trén thé oi0i:

Thudc khang sinh chiém khoang 30% thi phan dwoc phim thé giéi. Cac tap
doan dwgc phﬁm cia My, Anh, Dirc, Phap, Nhat Ban, Italia, Ha Lan, Trung Quéc,
an P9, Pai Loan, Han Qudc, Ao... chiém céc vi tri hang dau trong linh vuc nay. Vi

du: cong ty DSM c6 tru s¢' & thanh phd Delf (Ha Lan) hang nim san xuit 15.000 tin
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penicillin, chiém 30% sian lrong loai thudc nay sin xuét trén toan thé giéi. Ngoai ra
DSM con sin xuét cac tién chit 7 ADCA (9.000 tin), 6 APA (hang ngan tin), cung
v6i ampicillin, amocixillin, cephalexin, cefadroxin, cefradin... TAp doan dwgc phim
Hoa Bic Thach Gia Trang ciia Trung Qudc san xuit mdi nim 4.000 tin penicillin.
Tap doan dwge phdm Thanh P6 mdi nim sin xuét 3.000 tin penicillin, 500 tin 6
APA va 200 tin 7 ADCA.

THIET BI SU DUNG TRONG SAN XUAT PENICILLIN

Thiét bi sdy chan khong

Thiét bi lgoc sinh hoc
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thiét bi loc than hoat tinh

thiét bi siy
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Thiét bi sdy va mot s6 san pham cua né

IV. SAN PHAM:
1.Penicillin nhom G:

Piy 13 nhém penicillin c6 dién, tim thiy dau tién. Pa sb trich tir nAm va
mét sé ban téng hop. cac penicillin Geo tac dung véi khuin gram dwong va ciu
khuin gram am. Sau60 nim sir dung penicillin G d3 phan nao mat hiéu luc do tao
ra nhiéu chiing 1on thudc.

Pa s6 penicillin G bi acid ctia dich vi pha hiiy nén chi dung dé tiém ma
khéong udng.

Thubc chon loc daé tri phe cau, lién cau, tu ciu khong tiéc penicillinaz,
clostridium, neisseria, khuin ki khi & miéng , xoan cau.

G.1_ Benzylpenicillin = penicillin G

Bot mau trang, mii vi dic biét, dé tan trong nudrc.

Dung dich thuoc dé bi thiy phan. Chi pha khi dung. Dwgc dién
qui dinh dung dich penicillin G chi dwgc ton trir 3 ngay trong ti lanh. Nhiét d cang
cao cang dé bi héng

G.2_ Penicillin G-procain
Day la benzylpenicillin-procain ¢6 tac dung cham.

Pac che depocilin, alloc1llln, duracillin,hydracillin, luetoben, novocillin, solucillin
Bot trang khong hit am, it tan trong nwdc
G.3_Bipenicillin
Vi penicillin-procain khuéch tan chim nguoi ta két hop penicillin G véi penicillin
procain dé ¢6 tac dung vira tirc thoi vira 1au bén
G.4_Benzathin-penicillin
Benzathin-penicillin = benzathin-benzylpenecillin
Pac ché: extencillin, benapen, leomyben, benadin, tadocillin.
Két hop 2 phan tir penicillin G v6i 1 phén tir dibenzyl-etylendiamin.
G.5_Benethamin-penicillin
Bot két tinh, it tan trong nwéc
Tac dung cham, trung binh
G.6_Clemizol-penicillin
bac ché: lacgobenyl, neocuro
Clemizol 12 chét khang-histamin, nhung mudi clemizol ciia acid benzylpenicillinic 13
dang thudc c6 tic dung cham. sy hién dién ciia clemizol lam giam bét di ing va it
nguy co gy tai bién.
G.7_Penethacillin
Pac ché neobenyl, leocillin, extoben, bronchocillin.
Bt tring it tan trong nwéc
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G.8_Penicilln V = Phenomycillin = phenoxymethyl- penicillin
bac ché: oracillin, alphacillin, berocillin, calciopen K, iciben, isocillin, oracil,
oragen, penigen, sumagen, pantogen, calcipen V, penavlon V
G.9_Phenethycillin = phenoxyethyl-penicillin
bac ché: proxyl, chemipen, maxipen, syncillin
G.10_Propicillin = phenoxypropyl
Dic ché: baycillin.
G.11_Clomethocillin
Tac dung lau dai hon cac penicillin uéng khac
Penicillin nhém M 9 ( 1y meticillin 1am ciin bén)
Nam 1957, J.C Sheehan datong hop dugc penicillin. Nam 1929, Doyle va Robinson
di dwa vao san xuit cong nghlep bang cach thay débi day ngang R, nguwoi ta tim
dwoc nhiéu chit méi cé hoat pho rong, it gay tré ngai khi dung, it tao chiing dé
khang... diéu dang chid y nhét 1a tong hop dwge cac chit khang penicillinaz do tu
cAu tiét ra va nhirng penicillin u6ng tot hon penicillin V.
Penicillin nhém M c6 2 chit chinh I3 meticillin va clozalin. Chiing khong bi thay
phan béi penicillinaz. Do dé cac chit nay duoc dung daé tri cac bénh tu cau.
Tuy nhién khoing 20-25% chiing tu ciu vin dé khang v6i nhém penicillin M, d6 1a
do dé khang nhiém thé. Do dé cac penicillin nay vin chwa c6 gia tri tuyét doi véi tu
cau.
Hiéu luc khang khuan chi bz"mg 1/10 penicillin G véi cac khuan nhay cam véi
penicillin
Oxacillin, cloxacilin, diclozacilin it d§c tinh hon meticillin. Meticillin chi dung cac
chit khac u()ng dugc.
Penicillin nhom A ( lay ampicillin 1am can ban):
Day la penicillin ban tong hop, hoat pho rong hon cac penicillin truéc kia: diét duwgce
cac khuin gram dwong va am, ciu khuin gram am, nhung lai tri khong hi hiru tu
ciu
Nguoi ta chia thanh 3 nhom nhé
Aminopenicillin: amicillin va chit din
Carboxypenicillin: carbonycillin va din xuat.
Ureidopenicillin va imidinopenicillin
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