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QUA TRINH BIEN DUGNG CUA VI SINH VAT
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Overview of the Three Main Catabolic Pathways
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HoO hap (respiration) va
lén men (fermentation)

- H6 hap: dién td tir chat cho qua chudi truyén dién td
dugc truyén dén chat nhan dién ti cudi cing ¢ ngoai moi
truong nhu 0,, NO;*... ATP dugc tao thanh theo co ché
phosphoryl héa 6xi hoa.

- Lén men: dién t¥ t mot chat hitu co bi 6xi héa dugc
chuyén dén san pham 1én men la chit hitu co dé can bing
phan @ng o0xi héa khit. ATP dugc tao ra theo co ché
phosphoryl héa co chat.



Tao ATP biing phosphoryl héa co chat (a) va
phosphoryl 6xi hoa (b)

Intermediates
Energy-rich
Pi iWEE ADP ATP
Amd-B BE~P mspC~P D

(a) Substrate-level phosphorylation

T e e e e s o o o o e e Y
+

+

+

/ "
Energized +

membrane palh e—

Dissipation of proton ADP -+
motive force coupled
to ATP synthesis ATP

+ + + + + + + o+ o+

+

+
Less energized —_
membrane +

(b) Oxidative phosphorylation



Co so sinh hda cua sy 1én men

- Co ban la duong phin (con dudng Embden — Meyerhof)
- Ba budc:

+ BuGc chuédn bi (preparatory reactions)

+ Buéc 6xi hoa (oxidation)

+ Budce khtt (reduction)



GLYCOLY 515
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2 Pyruvate

GLYCOLYTIC INTERMEDIATES AND ENZYMES

Intermediates

A Glucose 6-P

B Fructose 6-F

© Fructose 1,6-P

. Dihydroxyacetona-P
E' Glyceraldehyde-3-P

Energefics
Yeast

P 1.3-Bisphosphoglycerate
@ 3-P-Glycerate

H 2-P-Glycerate

. Phosphosnalpyrnuvats

Glucosa —= 2 athanol + =239 kJ

2CO,

Lactic acid bacteria Glucosa —= 2 lactate =196 kJ

Enzymes

. Haxokinase

. Isomerass

@ FPhosphofructokinase

@ Aidolase

. Triosephosphate isomearasa

@ Glyceraldehyde-3-P
dehydroganase

{EIGGHE

@ Phosphoglycerokinase
@ Phosphoglyceromutase

. Enolasa

. Pyruvate kinase

@ Lactate dehydrogenase
@ Pyruvate decarbaxylase
@@ Alcohol dehydrogenase



+ Bu6c chuan bi: glucose dugc phosphoryl héa, hinh thanh glyceraldehyde 3-P

Stage I: Preparatory
reactions

Production of
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+ Buéc khi: pyruvate hay mot dan xua't bi€n dudng tir pyruvate sé& tré thanh chat
nhin dién t tf NADH dé tai tao lai NAD.
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Hﬁ hﬁ’p hﬁu CcOo NAD™ + COA‘\ Pyruvate™ (three carbons)

hieu khi /\’
- Glucose dugc bi€n dudng biing | NADH CO,
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Overall
reaction: Pyruvate™ + 4 NAD* + FAD— 3 CO, + 4 NADH + FADH

(1) Substrate-level GDP + P.—>GTP
phosphorylation GTP + ADP—» GDP + ATP

— 15 ATP
(2) Electron transport 4 NADH =—12 ATP
phosphorylation FADH =2 ATP
(3) Sum: CAC plus glycolysis —> 38 ATP per glucose

(o)



Ho6 hap hi€u khi va chudi truyén dién tf

- NADH, FADH, truyén dién tf vao chudi truyén dién tu
(electron transport) trén mang.

- Chudi truyén dién tii (electron chain): tap hgp cac chat mang
dién tu trung gian (flavoprotein, cytochrome, quinone...) dugc
sap x&p trong mang t& bao chat sao cho dién ti va proton
dugc truyén ti chat mang nay sang chiat mang kia
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Khuynh do proton va sy luu trit ning
lugng tif chudi truyén dién tif

- Qua chudi truyén dién ti, proton dugc day ra bén ngoai
mang t& bao va dién tu dugc quay vao trd lai t& bao chat.

- Mot Khuynh d6 proton dugc hinh thanh qua mang: trang
thdi tich ning luwgng cua mang dugc goi 1a Khuynh do
proton.

- Su’ cho qua co kiépl soat cac proton qua qlﬁng sé tao cong
dung dé van chuyén ion, quay ti€ém mao, tong hgp ATP.

- ATP dugc tong hgp nhd ATPase (ATP synthetase).



Cac phuong thu'c tao ning lugng khac

- H6 hap ki khi: sy hé hap dung nitrate, sulfate,
carbonate...1am chat nhan dién t cudi cung.

- Nang lugng tr cac chit cho dién tif vo co: héa ning
vO CO.

- Nang lugng tu’ anh sang: quang niang.



Bién duwdng dwong

Glucose-6-P
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Con duwong Pentose phosphate
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Chuyén hod so cap

Tham gia vao sy tang truong, phat trién va sinh san. Do d6, can thiét cho sy
song con va sy ton tai cua té bao va sinh san.

Thanh l4p cung luc voi cac té bao mai.

Hinh thanh pha sinh truong trong qua trinh tang truéng ham mi nhur 1a céc
san pham két thuc binh thudong cua qua trinh trao do1 chat ban dau.

Ciing dugc goi 1 chat chuyén hoa trung tdm vi chung duy tri cic quy trinh
sinh 1y binh thuong.

Cac té bao duy tri nong d0 t6i vu cia tat ca cac dai phan tir (protein, DNA,
RNA...).

San xuat du lugng dé duy tri su ting trudng cia té bao vi du nhu vitamin,
acid amin, nucleotide ...



* San Xuat gua mirc co thé dugc bién do6i vé mat di
truyén. Toc do ting truéng cham lai do cung cap chat
dinh dudng c6 han. Chuyén hoa khéng ding lai nhung
su hinh thanh san pham ding lai. Chat cong nghiép
quan trong nhu ethanol, aceton, axit lactic..

e Céc chat bo sung thuc pham thong dung, L- glutamate
va L-lysine dugc san xuat va tinh ché thong qua san
xuat hang loat Corynebacterium glutamicum.

* Acid citric, thu’O’ng duoc st dung trong cong nghiép
duoc pham va my pham, dugc san xuat boi Aspergillus
niger.



Chuyén hoa th& cap

Cac chat chuyén hoa thtr cap khong dugce tao ra cho dén khi vi sinh vat da
hoan thanh phan 16n giai doan tang truéng cua nd va budc vao giai doan
tinh cua chu ky tang tru:(')’ng

Trong giai doan pha 6n dinh, cac té bao khong phan chia nhung hoat dong
vé mit chuyén hoa.

Chat chuyén hod thir cap 1a cac hop chat hitu co dugce san sinh chi sau khi
sO luong té bao va mot chat chuyén hoa so cap da tich tu (két thuc hodc gan
giai doan phat trién tinh). Thay vao do, chiing ta c6 thé néi rang chiing
duoc san xuat dudi nong do O2 thap nhat, d6 chénh 1éch cua pH hoic khi
nguén dinh dudng b1 can kiét.



Chat chuyén hod tha cap 1a dic trung clia nam, nam men, xa khuan
va su phat trién cta vi khuan nhung khong tao ra @ mot vai chung E.
coli.

O mot s6 chung chuyén héa thr cap duoc tao ra bang cach chuyén
d6i mot chat chuyén hoa SO cap.

Chat chuyén hoa thu cap khong can thiét cho su ting truong, phat
trién va smh san nhu cac chat chuyén hoa so cap. San xuat cua ho bi
anh huong boi cac yéu to moi trudng. Cac chat chuyén hoa thir cap
duoc tong hop trong mot khoang thoi gian hiru han béi cac té bao
khong con tang truong can bang. Mot loai y1 khuan don c6 thé tao ra
cac chat chuyén hoa rat khac nhau. San xuét ctia ho duoc diéu chinh
bo1 cac con duong sinh hoa phu:c tap va mot so chung c6 thé tao ra
nhiéu loai chat chuyén hoa thir cap. Viduy nhu mot chung
Strcptomyccs co thc san xuat ra tcn 35 loai anthracycllne khac nhau.

San xuat qua muc cac chat chuyén hoa thtr cap co thé dat duoc bang
cach van dung so6 luong 16n cac gen (bang cassette).



e Chuyén hod so cdp

— Chat chuyén hod duorc tao ra trong pha tang truédng.
— Vi du: alcohol

e Chuyén hod thu cép

— Chat chuyén hoa duoc tao ra & pha can bang.



o Chuyén hod thir cap
— Khong can thiét cho su phat trién.

— Sy hinh thanh phu thudc vao diéu kién ting
truong.

— San xuat nhu mot nhom cac hop chat lién quan.

— Thudng dugc san xuat qua muc.

— Thuong duoc tao ra b’éri cac vi sinh vat hinh

thanh bao tur trong suot qua trinh bao ftur.




Alcohol, sugar, or cell number

Figure 15.1
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» Chat chuyén hoa thtr cap thuong 1a cac phan
tir hitu co 1on doi hoi mot s6 lugng 16n cac
enzyme dé san xuat.

Vi du: tong hop tetracycline doi hoi it nhat 72 enzym.

» Cac vat liéu khoi dau phat sinh tir cac con
duong sinh tong hop chinh cta té bao.
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1. Sang loc, lua chon, duy tri vi sinh vat nguén dé san xuét chat
chuyén hoa muc tiéu (so cap hoic tht cap).

2. T6i vu hoa va chuan hoa moi trudong va diéu kién tang trudng
(lya chon phuwong phap 1€n men, thong khi, nhiét do, kich thich,
pH ...) cho quy trinh san xuat 1én men quy mo 16n.



Sang loc vi sinh vat

. Se‘mg loc loa1 bo cac vi sinh vat khong c6 gia
tri, dong thot phat hlen % smh vat muc tiéu co
trong quan thé vdi so 1u’0’ng rat it.

= Sang loc so cap va thir cap.



Identification of

Isolation of Assessment of the isolates/De-
microorganisms from isolates for AM replication at the
the environment activity producer level

In vivo evaluation, Extraction and identification
clinical trials and Production of bioactive compounds/
commercialization ontimization De-replication at the

compound level



Sang loc so cap

» Sang loc so cap cho phép phat hién va phan
lap cac vi sinh vat muc tiéu.

* Viéc sang loc so bd chi tach ra mot s6 vi sinh
vat thuc su cO gia tri thuong mai.

* Xac dinh nhirng v1 sinh vat nao co thé tao ra
mot hop chat ma chua quan tam vé nang suat
VI sinh vat.



Sang loc tht cap

Sang loc thir cap cho phép phan loai tiép cac vi sinh vat
thu duoc tir sang loc thir cap c6 gia tri cho cac quy trinh
san xuat cong nghiép.

1.Thuc hién trén dia Petri, Erlen hay bon 1én men nho.

2. Kiém tra thir cap cung cap thong tin vé viéc danh gia tiém ning
cua vi sinh vat cho viéc st dung cong nghi¢p.

3. Xac dinh liéu cac vi sinh vat thuc su c6 san xuat hop chat hoa
hoc mdi hay khong.

4. Xac dinh d(:) pH, su thong khi hay cac yéu cau quan trong khac
liép quan dén cac vi sinh vat dac bi@t, cho su phat trién cua co
thé va cho su hinh thanh cac san pham hoa hoc.

5.X4c dinh sy mat 6n dinh vé di truyén trong nudi cay vi sinh vat.



6. Cho biét cac thanh phan trung gian nao d6 c6 bi mat hodc c6 thé giy doc
cho sy phat trién cua sinh vat hay kha nang tich lily cac san pham 1én men can
xac dinh xem san pham co cau trac don gian, phuc tap.

7. Su 6n dinh hoa hoc ctia san pham va hinh anh hoa tan ctia san pham trén céc
dung moi htru co khac nhau.

8. Cho biét san pham c6 cac tinh chat vat 1y nhu hap thy anh sang hodc huynh
quang UV hay cac tinh chat hoa hoc ¢6 thé dugc sir dung dé phat hién ra hop
chat trong qua trinh sir dung sac ky giay hodc cac phuong phap phan tich khac
va cling c6 thé co6 gia tr1 trong viéc du doan cau truc cua hop chat.

9. Trong mdt s6 truong hop, can phai xac dinh mot s6 loai san pham 1én men
de xac dinh su gay doc dén dong vat, thuc vat hoac con nguoi co thé 1a do san
pham lén men, dac biét néu n6 dugc st dung (giong nhu khang sinh) trong
di€u tr1 bénh.

10. Kiém tra vi sinh vat co thé thay d6i vé mit hoa hoc hay tham chi pha hay
cac san pham lén men cua ching.

11. Dy doan cac phuong phap duoc str dung trong viée tién hanh nghién ctru
thém ve vi sinh vat va qua trinh Ién men cua chung.



Phuwong phap chon

Céc dac tinh dinh d}IG’ng cua co tl}é: Sinh vat nén co kha nang st dung cac thanh phan co
trong moi1 truong dé t’ao ra san pham. Nhiét d¢ t61 uu qﬁa sinh vat: Vi dy, viéc sit dung mot
sinh vat ¢6 nhiét dd to1 vu trén 400C lam gidm dang ké chi phi lam mat cua qué trinh 1én men
quy mo lon.

Su phan tng cua té bao véi thiét bi duogc str dung.

Su On dinh cua té bao va tinh kha thi cia n6 ddi véi thao tac di truyén.

Thu hoi san pham dé dang tir moi truong nudi cay.

Can c6 ning suit cao. Nang suat, duoc do bang kha niang bién doi chat nén thanh san pham
va cho san lugng san pham cao trén mot don vi thoi gian.

Can c6 cac dic diém sinh hoa 6n dinh.

Khéng tao ra cac chat khong mong mudn.

Nudi cay dé dang trén quy mé 16n.
Ap ll.l’C’C(’) phon loc ¢6 thé duogc st dung trong sy phan lép cﬁq cac sinh vat s¢ phét‘trién trén
céc chét nén dac ’biét vO1 su bién dién cua mot s6 hgp chat nhat dinh hodc trong Qiéu kién nuq@i
céy, bét’ lgi. [1 Néu khong thé ap dung ap luc chon loc cho cac dac tinh mong muon thi c()‘ the
thiét ké thi nghiém dua vao sdn pham chuyén th cap. Vi du. viéc san xuat khang sinh bang
Streptomycin.
Nhiing tién bo trong dugc ly hoc va sinh hoc phan tir cing cho phép thiét ké cac xét nghiém
sang loc hiéu qua hon dé sang loc chung vi sinh vat muc tiéu.



Quy trinh nuoi cay vi sinh vat

Moi treong nudi cay

Khi trung moi trwong

Kiém sodt qud trinh nudi cay

Toi wu hod hé thong

X i nhiém trong qua trinh nudi cay
Thu héi san pham sau nudi cay

Xt li chat thai sau nudi cay



Cac phuong phap nubi cay vi sinh vat

* Nudi ciy bé mat
* Nubi cay chim

+ Nudi cay theo mé
+ Nubi cay lién tuc



Nudi cay bé mat

» Thuong ding dé nudi cady nam moc, xa khuan
va méot s6 nhém vi khuan.

 Nubi vi sinh vat trén bé mit moi troeong ran
hoic ban ran, co chat dinh dudng 1a cam co
trOon cac loa1 bot ngii coc, dau trong va mot s6
thanh phan dinh dudng khac.




Uu diém nudi cay bé mit;

 Dé thyc hién.

* Quy trinh cbng nghé khong qua phrc tap.
» D¢ loai bo vung bi nhiém.



Nhuoc diém cdia phuwong phap nudi cdy bé mat:

« TOn nhiéu dién tich mat bang.

« Kho co khi hoa va dac biét 1a rat kho tw ddong
hoa dwoc toan bd qua trinh.

« Chi phi nhan cbng, dién nwéc... cho mot don vi
san pham cao.



Nudi cay chim

* Dung moi truong dinh dudng long.

» Chuing vi sinh vat duoc gieo cdy vao moi
trueong phan tan khap moi di€ém va chung
quanh bé mat t€ bao duogc ti€p xuc voi1 dich
dinh dudng.

* DPic diém nay doi hdi trong sudt qua trinh
nuo1 cay phai khuay va cung cap oxy bang
cach suc khi lién tuc.



Phuong phap nudi cay chim dugc dung pho bién
trong cong nghiép vi sinh dé san xuat men banh
mi, protein don bao tir nAm men, cac ché pham
vi sinh lam phan bén co dinh dam, 1am thudc trur
SAu, enzyme, cac axit amin, vitamin, cac chat
khang sinh, cac chat kich thich sinh hoc...



Uu diém ctia phuong phap nudi cay chim:

e Ton it mit bang trong xay dung va lap dit day
chuyén.

* Chi phi di€én nang, nhan luc va cac khoan va
cac khoan phu cho mdt don vi san pham thap.

» Dé t6 chtrc dugce xi nghiép co san luong 16m.
Cac thiét bi nudi cay chim dé co khi ho3, tu
dong hoa cho toan by qua trinh.



Nhuoc di€ém cua phuong phap nudi cay chim:

* P01 hoi trang b1 ki thuat cao

* D¢ bi nhiém trung toan bo.

Vi vay nhitng thiét bi nudi cay chim can phai ché tao dic biét can
than, chiu ap luc cao, do1 hoi kin va lam viéc vt diéu kién vo
trung tuyét do.




Nubi cdy mé

» Khong thém vao chat dinh du:()’ng va cling
khong loai bo cac san pham cudl cung cua qua
trinh trao doi chat, ngoai trir chat diéu chinh
pPH.

e Quan thé t& bao b1 gio1 han trong mot khoang
khong gian nhat dinh.

* Visinh vat trai qua cac pha sinh truong: pha
tiém tang, pha tang trudng, pha on dinh va pha
suy vong.



Pic tinh ting trudng ciia quan thé vi sinh vat trong
nudi cdy mé - batch culture)

- Chu ky 4 pha:

+ Pha tiém tang (lag phase)

+ Pha tang truwong (exponential phase)

+ Pha 6n dinh (stationary phase)

+ Pha suy vong (death phase)

- Cha't dinh duéng Anh huéng dong thoi dén tdc td ting
trudng va hi¢u suat ting trudng (mat do té’}bz‘lo, sinh khoi)
0 nong do thap; chi anh huong dén hi¢u suat ting truong
¢ nong do du cao.
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Nubi cay lién tuc

* Nuoi cay lién tuc, pha ting truéng duoc duy
tri bang cach bo sung lién tuc nguon dinh
dudng vao binh nubi cay va mot luong dich
chira vi sinh vat tuong tmg duoc lay ra.

» NOng do té bao trong 1én men phu thudc vao
toc dd nap nguyén liéu.



Pic tinh ting trudng ciia quan thé vi

sinh vat trong nudi cay lién tuc

- Hé 6n héa (chemostat)

- Toc do pha loang: thdi gian can dé bo sung thay méi
100% moi trlfffng. Fresh medium—s»

from reservoir

- Pic diém: pha ting truéng

kéo dai; G trang e o]

thai 6n dinh néng do
cua chat dinh dudng
giGi han va so lugng
t& bao khong thay
doi theo thdi gian.

ﬂ/—

Flow-rate
regulator

,
S O

Gaseous
s
— headspace

—— Culture
vessel

[

Culture

] iOverfow

Effluent containing
microbial cells —)



Anh hudéng ctia chi't dinh duéng Ién sy ting trudng
ctia quan thé vi sinh vat trong nudi cay lién tuc

- Anh huéng dén to'c do ting trudng (growth rate):

+ Téc do ting trudng thay doi theo toc do pha loang.

+ Khi lugng \chﬁ't dinh duéng dugc thu nhin vao t&€ bao khong dap @¥ng
dugc nhu cau ting trudng cua t& bao .

- Anh huéng dén ning suit ting trudng (growth yield):

+ Nang suat ting truéng thay doi theo nong dd chat dinh dudng giéi
han.

+ Nong do cha't dinh dudng thap lam giam tong sinh khoi cia quan
thé.

- 1 mole ATP tir di héa tao ra 9 — 10g sinh khdi kho cua t& bao.



Steady-state bacterial concentration (g/l)

}— Steady state —{
5 Bacterial concentration
4 :
3 —
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ling +:
1 9 time =
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0 0.25 0.5 0.75 V‘I .0
Dilution rate (h™) Washout

Doubling time (h)



Steam —» pH |— pH controller

Acid-base
reservoir and

pump

Sterile
seal
VY Sl
Viewing -
port

— Filter
¢ Exhaust
Impeller
(mixing) External
l cooling
water out
Cooling
jacket
External Culture
cooling broth
water in

Sparger (high-
pressure air
for aeration)

Steam in —> o
<+— Sterile air

Harvest

(b)
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Phuwong phap thu héi san phadm muc tiéu

* Phwong phap tach té bao
+ Lang tda
+ Ly tam

+ Loc
* Phuong phap pha mang té bao
e XU ly dich sau nubi cay.



Cac san pham chuyén hod so cap

> San pham chlra ethanol

* Bia

* Ruou

 Ruou tao (cider)

» BOt ngot

» Acid amin

» Acid hitu co (citric, lactic...)



Vi sinh vat: Saccharomyces serevisiae

Thanh phan: mach nha (lGa mach),
nuwdc, hoa bia va nam men.

Con ngudi san xuat bia 7000 trudc
cong nguyén & thoi Ai Cap co va
Luwdng Ha.

Con cd trong bia 3,9 - 6%, alcohol by
volume (ABV)

Nam men Saccharomyces phat trién
trén moi truvong dwong lén men ki khi
tao ethanol.

CeH1206 - 2C2HsOH + 2CO2




e Cac giai doan
san xuat bia

Barley
Water > l

Malt
Water

Adjuncts —— l
Hops "

Wort
Saccharomyces P \

Beer

Steep 14-18°C, 48 h
Gemminate 16-20°C, 4-6 days
Kiln 50-110°C, 24 h

Store 20°C, 4 weeks

Mill, mash 40-72°C 1-2 h
Wort separation 1.5-4 h
Boil 100°C 45 min-2 h
Clarify

Fermentation 6-25°C, 3—-14 days

Maturation (varies)

Malting

Brewing

Fermentation
and conditioning

Cold conditioning (-2 to 0°C, 3-48 days)

Filter, stabilise, package

Downstream
processing and
packaging



Ruou tao (Cider)

Vi sinh vat: Saccharomyces
bayanus

Nudc uong I1én men lam tlr | DEEmEmE

)F APPLE =

, e A \ \ , , < - B croNeson| smoNc.Bm STRONGBOW ) sTRONGBOW NG ’ m“/
trai cay thwong la tao (chira FEEEEE : -
) i

nhiéu tannin).
Db coHn 1,2% - 8,5% ABV.
Qua trinh |[én men & 4-16°C.
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Follow the step by step guide to our cider making process

* Quy trinh san xuat nudc
tao

Milling

Pressing

iltration
&f‘b\en(\\“g

Fermenmhon ?
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W = il
.
STOWFORD "SRR STOWFORD {TOWFORD
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Ready f()[' you to enjoy




THE CHEMISTRY OF CIDER

: el |
PICKING PULPED PRESSED

Apples are picked, then  The apples are cruzhed The apple pulp iz pressed
left to mature for a week and then pulped to extract the juice

i

FRUIT A

0

HO
OH

o) OH

MALIC ACID

Tha main acid present in apples is malic acid,
During malo-lactic fermentation, this malic
acid is converted into lactic acid, and carbon
dioxide gas is also produced, This rounds the
flavour and reduces the acidity of the cider,
In some cider manufacture, this fermentation
is often discouraged. Malic acid can also be
added after fermentation to increase acidity,

"‘Y\.* w*

=(=0 OH

I
)

MALO-LACTIC FERMENTATION

AROMA CHEMICALS

(o]

.

2.METHYL-4.PENTYL-1,3.DIOXANE

Many compounds contribute to the aroma
of cider, 2-methyl-4-pentyl-1,3-dioxane
& the most odour active compound, and
is generated when acetaldehyde from
fermentation reacts with 1,3-octanediol, an
alcohol found naturally in apples.
Other contributing compounds include ethyl
2-methylbutanocate, which has a fruity aroma,
and 2-phenylethanol, which has a floral aroma.

/\H.L ol Q\/\m

ETHYL 2-METHYLBUTANOATE (L) &
2-PHENYLETHANOL (R)

D
D

E—
M-0-i
—

FERMENTING MATURING BOTTLING

Wild or added yeastz  Cider iz matured in barreiz  Cider iz battied and
make aicohal from sugars  for sevaral months ready for drinking

TANNINS

OH

OH

OH
0. ,AQOH

PROCYANIDIN B2

Tannins are naturally occuring polyphenol
compounds, well known for their presence in
wine, but also found in cider apples. They add
an astringency and bitterness to the cider.
Many ciders have i low
tannin levels, but more traditional ciders will
contain more. Different types of cider apples
will contain different levels of tannins.

SWEETENERS

HO,,,
OH
§

CI/

SUCRALOSE (ARTIFICIAL SWEETENER)

Al of the sugars contained within apples are
50 ciders are dry if the
ion goes to They can,
however, be ‘back-sweetened' to produce a
sweeter tasting cider.

Sugar can be used for this, but it can kick-start
fermentation again. Some ciders get around
this problem by using artificial sweeteners,
which are non-fermentable; however, some of
these, such as saccharine, leave an aftertaste.

7 s\ © COMPOUND INTEREST 2015 - WWW.COMPOUNDCHEM.COM | @COMPOUNDCHEM
w1 JJ Graphic: CC BY-NGND licence. Photo: Michael Pereckas, CGBY licence: https:/goo.gl/AawdiR




RuQu vang
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Bot ngot

Chat diéu vi Monosodium
glutamate (MSG)

Phuong phéap:

(1) Thuy phan protein thyc
vat voi acid hydrochloric dé
phé v& cac lién két peptide

(1909 - 1962)

(2) Tong hop hoa hoc truc -
tiép tu acrylonitrile (1962 - A
1973)

(3) Lén men vi khuan _
Corynebacterium glutamicum



Corynebacterium glutamicum

2.00 pm
7 | P

Vi khuan hinh que nén,
hiéu khi, khdong tao
bao tu.

Gram duong.

S&r dung dé san xuat L-
glutamate trong cong
nghiép.

Ching dot bién cé kha
nang tao ra cac acid
min khac.




Quy trinh san xuat
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Enzyme

* Exoenzyme — Enzyme ngoai bao
— Enzyme dugc tiet ra mdi truong nudi cay thay vi &
bén trong té bao.
— C6 kha ning phan huy cac hop chat polymer
khong tan nhu cellulose, protein va tinh bot.
« Enzyme str dung nhu cac chat xuc tac cong
nghiep.
+ San xuat chi mot dong phan.
+ P dic hiéu bé mit cao.



Enzym

S. cerevisiae Alcohol dehydrogenase Sang loc ethanol

S. cerevisiae Invertase Banh keo
Kluyveromyces lactis Lactase Cong nghiép sira
Aspergillus niger beta-glucanase Puwong hoda

Aspergillus oryzae Protease Lam mém thit

A. oryzae a-amylase Coéng nghiép thyc pham
A. niger + A. oryzae Lipase Cong nghiép sira
Aspergillus Pectinase Lam trong nudc ép
Trichoderma viride Cellulase Thue phdm mat nudc

Mucor miehei Rennin San xuat pho mai



Figure 15.10
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Khang sinh

* Alexander Fleming kham
pha penicillin tw Penicillium
chrysogenum (1928).




Vi sinh vat tao khang sinh

e NAm moc

Vi du: Acremonium chrysogenum san xuat cephalosporin, Pencillum
san xuat Penicillin.

e Xa khuan

Vi du: Streptomyces ariseus san xuat Streptomycin.

e Vi khuan

Vi du: Micromonospora purpurea san xuat Gentamicin.



© Penicillium mold © Scientists grow mold in © Scientists separate the © Penicillin is purified
produces the deep batch fermenters penicillin from the mold for use as an
antibiotic penicillin by adding sugar and antibiotic medicine
other key ingredients

-

PENICILLIN

Fermentation Penicillin Antibiotic

Penicillium tank molecule medicine

growth



Phan loai khang sinh

* Churc nang sinh hoc.
e Cau truc hod hoc.
e Pho tac dong



Chire nang sinh hoc

e Tac dung vach va mang té bao vi khuan.

 Tac dung lén enzyme.

Antibiotics, their targets and resistance mechanisms

Cell wall

B-lactams Penicillin binding
proteins (PBPs)

Glycopeptides Lipid Il precursor

Translation (Protein synthesis)

Macrolides Ribosome
Tetracyclines Ribosome
Aminoglycosides Ribosome
Oxazolidinones Ribosome
Streptogramins Ribosome

Transcription (mRNA synthesis)

Rifamycins RNA polymerase

Transpeptidation
inhibitor

Blocking cell wall
synthesis substrate

Translation inhibition
Translation inhibition
Translation inhibition
Translation inhibition

Translation inhibition

Transcription inhibition

B-lactamases,
mutant PBPs

Variant lipid Il

Target modification
Drug efflux

Drug modification
Target modification

Target modification

Target modification



Cau truc hoa hoc

B-Lactam (Penicillin)
Glycopeptide (Vancomycin)
Cyclic lipopeptide (daptomycin)
Glycylcylin (tigercycline)
Oxazolidininon (linezolid)
Lipiarmycin (fidaxomicin)



Pho tac déng

« Khang sinh pho rong

T4c dung duoc hau nhu tat ca cac vi khuan gay
bénh (Gram duong, gram am).

» Khang sinh phd hep

Hoa} tinh ,khéng khuan tot trén mot s6 chung vi
khuan nhat dinh.



=Choosing| e
= Wisely

v of the ARIA Fowndation PR

5 QUESTIONS to Ask Your Doctor
Before You Take Antibiotics

n Do | really need antibiotics? Antibiotics fight bacterial infections, like
strep throat, whooping cough and symptomatic bladder infections. But they
don't fight viruses—like common colds, fiu, or most sore throats and sinus
infections. Askif'you have a bacterial infection.

ﬂ What are the risks? Antibiotics can cause diarrhea, vomiting, and more.
They can also lead to “antibiotic resistance—if you use antibiotics when you
don't need them, they may not work when you do need them,

n Are there simpler, safer options? Sometimes all you need is rest and
plenty of liquid. You can also ask about antibiotic ointments and drops for
conditions like pink eye or swimmer’s ear.

n How much do they cost? Antibiotics are usually not expensive. But if you

take them when you don't need them, they may not work for youin the fture—
and that may cast you a lot ef time and money.

& How do | safely take antibiotics? 1f your doctor prescribes antibiotics,
take them exactly as directed, even if you teel better.

Use these 5 questions to talk to your doctor about when you need
antibiotics—and when you don’t
Antibiotics can help prevent or treat some

infections. But ifyouuse them for the wrong
reason, they may cause unnecessary harm.

Talk to your doctor to make sure you only
use antibiotics for the right reasons—and
at the right time.




