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&0 Polysaccharide

* Polysaccharide la mét phoc hop
carbohydrate, la polymer dworc tao tir cac
monosaccharide nho lién ket glycoside.
Co kich thwéc Ion, va thwong phan
nhanh, chia lam 2 nhém:

* Polysaccharide dong hinh: chi chira mét loai
monomer duy nhéat

« Polysaccharide di hinh: 1a nhitng polymer phtrc
tap, dwgc tao ra tir nhieu loai monomer khac
nhau, dan xuat cia cac monomer va cac chat
khac, cé nhiéu trong tw nhién.
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&@n

- Alginate

Alginate do ~ Pseudomonas aeruginosa va
Azotobacter vinelandii tong hop, hoac thu tir rong
bién (Phaeophyceae, chii yéu 1 Laminaria)

Polymer mach thang khoéng phan nhanh chira
lién ket p-(1—>4)-D-mannuronic acid (M) va lién
két a-(1—>4)-L-guluronic acid (G)

Khéng phai la coponmer ngau nhién nhwng cé
chira nhirng chuéi MMM hodac GGG hoac
MGMGMG
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C Polysaccharide

o

Nhiéu vi sinh vat c6 thé tao ra s6 lwgng doi dao cac polysaccharide
khi cac nguén carbon dw sén cé trong méi trwéng

+ Mot vai cac polysaccharide nay tich liiy trong té bao va hoat déng
nhw cac hop chat dy triv (glycerol)

+ Cac expopolysaccharides dwoc tiét ra boi té bao — phan I&n céac
polysaccharide ctia vi khudn dwec thwong mai héa

Xanthan dwoc tao ra b&i Xanthomonas campestris la polysacharide
I&n (108 dalton) va la polysaccharide vi sinh thwong mai quan trong
nhét véi lwgng san xuat hiang nam la 20.000 ngan tan trén nam. Cac
loai vi khuan khac tao ra pullulan, scleroglutan, curdlan va cellulose.
T4t ca dwge san xuat thanh cac mé, cac thung chia vi sinh cé
khudy théng khi.
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ﬁg Polysaccharide

Cac polysacchride dwoc str dung phan Ion 1a dé bién dbi Iwu bién hoc (cac
dac diém cua dong chay) cua dung dich bang cach ting cwong tinh nhét va
dwoc str dung pho bién lam chét lam day, chat keo, va cac chat huyén phu.
Chiing c6 thé lam &n dinh céu tric thwe phdm va cai thién hinh dang, vi ngon.
fii tong

1. Alginate do P: de as aerugil va A

hop, hodc thu tir rong bien

Pectin tir vé cay giéng Citrus

Xanthan do Xanthanmonas campestris tong hop
tir Cy psis tetrag lob

Cellulose do Acetobacter xylinum

Tinh bét tir hat ngii céc, bap, sén

Chitosan do Mucorales spp

Dextran do Acetob sp.,, L oides,

Streptococcus mutans

Curdlan do Alcaligenes faecalis

Gellan do Aureomonas elodea va Sphingomonas paucimobilis

Pullulan do Aureobasidium pullulans
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Alginate

Guluronic acid Mannuronic acid
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@ Alginate

Nhin ngang, cho thiy ciu nbi hydrogen va vi tri lién két ciia
calcium
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from: http://www.sbu.ac.uk/water/hydro.html
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from: http://www.sbu.ac.uk/water/hydro.html
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ﬁfé Cac loai alginate

Polyguluronate: - déng lai khi thém ion Ca?*
Polymannuronate — la gel yéu, twong tac véi Ca2* yéu
hon, hinh thanh dang chuédi

Thay déi trinh tw sé dan pha huy cau truc gel va
khéng déng.

Hép thu nwéc cao

Tinh nhét thap
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Gdm céc gbc poly-a-(1—4)-D-galacturonic acid bj methyl
hda c6 nhirng ving co6 sy hién dién cac doan a -(1->2)-
L-rhamnosyl-a -(1—4)-D-galacturonosyl c6 chira cac
nhanh v&i chudi khodng tir 1-20 gbc cha yéu 1a L-
arabinose va D-galactose

Ngudn: http://www.sbu.ac.uk/water/hydro.html

Nguyén Hiru Tri Q
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ﬁg Galactomannan

Swon b-(1-54) mannose (M) v&i cac chudi a-(1—6)
galactose (G)
Ti1é M va G phu thudc vao nguén
— M:G=1:1 - fenugreek gum
— M:G=2:1 - guar gum
— M:G=3:1 - tara gum
— M:G=4:1 - locust bean gum (LBG)
Tinh tan giam khi giam thanh phan galactose
Chét lam dic va sét
'ng dung trong nwéc sét, kem
LBG c6 thé tao dang gel rat yéu
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) Xanthan gum

b

« Xanthan gum dwoc phat hién vao giira nhirvng nam
1950. Trong qua trinh sang loc trén cac quan thé vi
sinh vat, boé phan nghién ciru va phat trién cta Bo
No6ng nghiép My da tim ra vi khudn Xanthomonas
campestris (c6 ngudn géc tir cay rutabaga).

+ San pham thwong mai clia xanthan gum dwoc béat
dau cé trén thi triedng nam 1964 dén nam 1969 thi
dwoc str dung trong thwe pham véi sy chap thuan
cuia FDA. Ngay nay, xanthan gum dwec (rng dung rét
réng rai trong nganh céng nghiép thwc pham va
nhiéu nganh khac
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@\ CAau trac cta xanthan gum.

o

B VL s AT Rn e

+ C4u truc so cap: Twong tw cellulose, khung
carbon cua polysaccharide bao gom lién két

beta-(1-4) D glucose

31/10/2011 9:29 SA 17

KBG (Locust bean gum) — thu dugc tir hat ciia cy minh quyét (Ceratonia siliqua)
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from: http://www.sbu.ac.uk/water/hydro.
& Xanthomonas
-

* Thuéc phan nhom gamma cua proteobacteria
gay bénh trén thwc vat.

+ C6 sic té vang, di dong, hiéu khi, gram — am.
X.campestrisampestris gay bénh thoi rira, mot
trong nhirng bénh nghiém trong & cac ho bap
cai ( bap cai trang, cu cai, mam xéi,...)

« Cac dot bién trén X.campestrisampestris 1am
méat kha niang téng hop xanthan lam giam
dang ké kha nang gay bénh cta vi khuan

Nguyén Hiru Tri @
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TREACCHANDE  BAARCH

b

+ Trong dung dich, xanthan tén tai & dang xoan kép
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@h Dic tinh cta cac xanthan gum

o

« Biéu hién nhirng dac tinh vat ly cé gia tri teng
dung cao: c6 dwoc nhét cao

* Khi c6 méat caa ham lwong mubi tir 0.1% tré lén
thi khoang dao dong bén nhiét cua dung dich
nhét nay vao tir 0 — 100°c.

* M6t dac tinh cwc ky quan trong cua xanthan la
kha nang thay ‘déi cau trac nhanh chéng dwéi
tac dong cua lwe co hoc

* Khi trong dung dich c6 nong dé6 muoi ttr 0,1%
tré Ién thi xanthan c6 kha nang héa tan cao, dé
nhot dong déu, va cé kha nang c6 dinh cac
chéat héa hoc tét trén cac pH tir 1 dén 13.
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ﬁ% Cellulose

« La chubi glucan mach thang khéng phan nhanh (1-4)-p-
D-glucose, mdi goc glucose quay 180° so véi hai goc
glucose bén canh, diéu nay hoan toan khac véi tinh bot
(1-4-a-glucan) va callose (1-3-B3-glucan).
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i Chitin
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Chitin 13 mot homopolysaccharide mach thang chira cac
gbc N-acetylglucosamine théng qua lién két p.

Chitin khac véi cellulose & diém c6 nhém acetylated amino
thay thé & Carbon s6 2.

N6 hinh thanh dang soi dai gidng cellulose, va dwoc tim
thay & bd xwong ngoai clia dong vat chan dét.
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i Tinh bét

— Amylose -mach dai . \/‘\‘\’)
khéng phan nhanh cac -
don phan glucose qua
lien két « (1,4) véi mot
dau khir, tao vong
x0an.

— Amylopectin - polymer
voi lien két af1,4) va
phan nhanh véi lién két

o (1,6), khéng tao vong =0y o ~P
xoan. \}P
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Ta dwoc: lactose,
cellulose vi tinh thé,
natri citrat.....Chu tri
viéem xwong khép
gay dau ( hw khop,
thoai hoa khop).
Viém khé&p dang
thap. Viém cét song

Cellulose nhw mét ngudn chét
Xxo gilp cai tao hé théng tiéu
héa va tai hap thu chéat dinh
dwéng. Ching con la ngudn
dinh dwd'ng cho hé vi sinh vat

cteng khép. dwong ruét.
31/70/2011 9:29 SA 2 N
ﬁw% Carrageenan

Chiét xuét tir tdo d6 (Rhodophyceae)

1- 4-Iinked-a-D-galactopyra"hose

iota carrageenan
lambda carrageenan
kappa carrageenan
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L-Carrageenan A-Carragesnan

iofa
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) Dextran

b

La polysacchatride ngoai bao tir vi khuan dwoc phat
hién vao nam 1874 trong mét lan Scheibler phat hién
nwéc ép tir mia va cu cai dwong bi dac quanh lai mot
cach kho hiéu.
Gan 70 nam sau, Allene Rosalind Jeanes tim ra dwoc
quy trinh san xuét Dextran quy mé céng nghiép, m&
du’o’n%cho trng dung cua chat nay réng réi trong linh
vwe y hoc, céng nghé thwe pham, my pham...
Lwong tiéu thy hang nam hon 500 tan
(ng dung I&n nhét trong thwong mai hién nay la dich
thay the huyet twong, nham phuc hoi thé tich mau cua
bénh nhén bi soc do mat mau. Ung dung trong thwe
pham lam chat 6n dinh trong thwe pham bo siva dong
lanh (kem da), banh ngot, banh keo...
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#nh Dextran

h
Type of MW product Sterilisation | Clinical
dextran method uses
Dextran 40 40.000 autoclave I irfusion
0.9% NaCl
Cexlran 70 70,000 % wiv in 3% | autoclave -
glu(:ose or EXE[WAMSEI0N af
0.9% NaCl blocd vol
Dextran 110 110,000 As abuove autoclave As above
Iron dextran 5,000 =7.500 | Colloidal soin | autoclave Deep I -
complax with anaemia
FaCl,
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b
Garrageenan gel formation
31/10/2011 9:29 SA 26

Nguyén Hiru Tri @

) Dextran

b

+ Cé nhiéu loai vi sinh c6 kha nang san xuat Dextran ma chu yeu
1a céc loai vi khuan sinh lactic. Pho bién nhat la cac loai thudc
chi Leuconostoc, ngoai ra cé cac chi khac nhw Streptococcus
Acetobacter, nam moc hién chi cé chiung Rhizopus sp. c6 kha
nang nay. Trong cong nghiép dwoc san xuat bang Ién men lién
tuc Leuconostoc mesentoiredes.

+ Dextran la glucose polymer (1— 6)-a-link — cé trong lwong
khoang (15,000 — 20,000,000). Enzyme sinh tong hop Dextran la
Dextransucrase (EC 2.4.1.5) dwoc phat hién & Leuconostoc va
Streptococcus, trong khi & Acetobacter capsulatus va
Acetobacter viscous lai si¢r dung enzyme Dextrin dextranase

(EC 2.4.1.2)
Dextran-
(1.6-a-D-Glucosyll + CraHy0yy ———»  (Lf-a-D-Glucosyljys) + nCeHizk
SUCTOsSE Sucrase dextran fructose
3171012011 9:29 SA 28
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& Cac chat lam ngot

o

+ Cho dén cudi nam 1960, cac chat lam ngot
phan I&n la dwong mia va dwong ¢l cai va
sucrose. Vao nam 1970, cong nghé enzyme
da tao ra mét loai dwong méi nguon goc tw
tinh bét -HFCS(si r6 c6 ham Iwong fructose
cao).
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i Chat lam ngot

> Nhirng ngudn dwérng tw nhién
> Miadwong
» Cu cai dwong
> Dwéng dwoc stk dung rong réi dé lam
ngot trong thwc pham
» Cac chat lam ngot khac

» Syrup
» DPwong rwou
> Cac chét lam ngot khéng c6 gia tri dinh
dwéng
31/10/2011 9:29 SA e
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i Chat lam ngot

+ Chéat lam ngot c6 gia tri dinh dwéng
— Mat, HFCS, dwong....
+ Chéat lam ngot khéng cé gia tri dinh
dwdng
— C6 gia tri calories thap hoic khéng c6
—Puwong rwou va cac chat 1am ngot nhan
tao

- -
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t
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i Monosaccharide

WMozt abundant sugar Sweelest natural Does not occur

melacula In our dist: sugar; found In alone in foods;
good energy source fruit, high-fruciose binds with glucose
corn syrup to form lactose
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Figure 4.2

i Chat lam ngot

£
2
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Mia dwérng Cu cai
dwong

Nguyén Hiru Tri Q
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&0 Chat lam ngot tw nhién

b

Thuc vat téng hogp dudng thdéng qua

quang hgp
> Mia dudng, cu cai duong, ciy thét nét,
Bap

> Nguon dong vat: Lactose-Dudng sira

> Chat lam ngot
> Pudng, Syrup, Pudng rugu

31/10/2011 9:29 SA 34
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i Disaccharide
O . <i><:> Sl L

Glucose + glucosse;

OHQ_,OO -
lecules
[ matooe IS
C>+
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Figure 4.3

filucese + fructose;
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@i Chéat Iam ngot tw nhién

o

Sucrose

» Mia dwong, cu cai dwong
Glucose

> Dextrose

> Dwong huyét

> Trai cay, rau, mat ong, Syrup bap

31/10/2011 9:29 SA n

Nguyén Hiru Tri @

& Chat lam ngot tw nhién

b

Syrup
> Syrup bap

> High-Fructose Corn Syrup
> Matong

> Matri

> Dudng thot not

> Dudng nghich chuyén

31/10/2011 9:29 SA 39
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C Chét lam ngot tw nhién

o
ngh -Fructose Corn Syrup
HFCS
Rat ngot
Str dung cho nhiéu loai thwc phdm
Thay thé cho dwong sucrose trong Soda/Bap
no
» Trong va khéng mau
Mat ong
» F 40%, G 35 %, Sucrose 2 %, cac chat khac.
> Mat dwoc dung dé thay thé dwong

YV VY

31/10/2011 9:29 SA 41
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@i Chéat lam ngot tw nhién

o

Fructose
> Dudng qua
> HFCS

Lactose — cé dd ngot it nhat trong
tat ca cac loai dudng

> Pudng sira
Maltose

> Dudng malt

» Mach nha, keo, bia

31/10/2011 9:29 SA b
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& Chat lam ngot tw nhién

b

Syrup bap

> La san phdm phu cua qua trinh san
xuét bot bap

> 75% dudng, 25% nuéc

> Dung trong cdng nghiép nudc qua va
ché& bién thuc pham.

3171012011 9:29 SA 40
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@n Chéat Iam ngot tw nhién

o

Mat ri

> La dich léng, san pham phu cia qua
trinh ché bién mia dudng va ca cai
dudng

> Lugng nuéc khéng qua 75% H,0 & 5
% chat kho

> Dung ché bién thuc pham, rugu rum
Pudng chuyén héa

31/10/2011 9:29 SA 42
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&

b

Hau hét dwge str dung trong: nwéc udng cho ngwoi &n kiéng, banh

31/10/2011 9:29 SA

Chat lam ngot thay thé

Cac phwong phap céng nghé sinh hoc dwec siv dung dé phat
trién mot trong cac chéat lam ngot quan trong nhat do la
aspartame (tén thwong mai la Nutra-sweet) dwoc str dung rong
rdi trong nhiéu nwéc ngot danh cho &n kiéng véi lwong calo
thap.

Thaumatin, mot protein chiét xudt tlr qua cua cay
Thaumatococcus danielli, A mdt hgp chat ngot nhat dwoc nhidu
nguwoi biét toi
6 loai dwoc FDA chap nhan

> Saccharin

» Aspartame

» Acesulfame-K

» Sucralose

> Neotame

» Stevia

pudding, gelatin, yogurt, banh qui...

45 Nguyén Hiru Tri Q

&@n

o

31/10/2011 9:29 SA

Chéat lam ngot thay thé

e Saccharin (Sweet’'N Low®)
- bugc kham pha mot cach tinh cé nam
1879, ngot han Sucrose 500 lan
- Gay ra tranh cai trong nhirng nam 1970
- ADI = 2.5 mg/kg thé trong
- Du tritf tot nhung khong bén nhiét
i

/N- H
I

i Chét lam ngot tw nhién
Cac dudng rucu
> Sorbitol
» Mannitol
> Xylitol
> Lactitol
> Erythritol
> Isomalt

Nguyén Hiru Tri Q
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@n Chét lam ngot thay thé

o

Aspartame (Equal™, Nutrasweet™, Spoonful™)
- Pugdc kham pha nam 1965, FDA chap nhan
vao nam 1981, ngot hon sucrose 180 lan
- ADI = 50 mg/kg thé trong
-Tong hdp bang cach két hgdp amino acid
aspartic acid va phenylalanine véi methanol

31/10/2011 9:29 SA b
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ﬁg Aspartame

Penyhlnite Al ackd
\‘r » l
. Ny | I
{ Yuprfpngla
4] r
'
r.i’
Mty Ester

» a-L-aspartyl-L-phenylalanine methyl ester
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ﬁg Acesulfame K
* Thong thwong khi str dung tron veéi
Aspartame

« B&n nhiét 0\\ //O

* Dw vi ding -
0 N- K+
N .
Acesulfame K
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ﬁg Sucralose
* 4,1',6' trichlorosucrose
* Ngwei ta lo nggi dén anh hwéng cua
Sucralose dén tuyén thymus (tuyén trc) va bi
cam & Canada

« Bé&n nhiét va bén trong nhiéu diéu kién pH
khac nhau

HO

HDI“‘.)"’OI‘O’
I/

C:)H c
Nguyén Hiru Tri Q
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i Chat lam ngot thay thé

+ Acesulfame-K
Sweet One)

- bugc kham pha nam 1967 ngot hon
Sucrose 130 lan

- bugc FDA chdap nhan nam 1988

- ADI = 15 mg/kg

- bugc st dung lam chewing gums, d6
udng

(Sunette®,

31/10/2011 9:29 SA 50
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i@ Chat lam ngot thay thé

o
+ Sucralose (Splenda™)

— Pwoc kham pha vao nam 197§, FDA chap nhan ndm
1998, ngot ho'n Sucrose 600 lan.

— ADI = 15 mg/kg

— Puworc tdng hop bang cach thém chlorine vao phan
ter dworng

+ 3 OH dworc thay thé bang 3 CI
— Khéng dwoc hap thu, dwoc tiét ra theo dwong niéu
— La chét lam ngot khong c6 gia tri dinh duwéng

31/10/2011 9:29 SA
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@i Chét lam ngot thay thé

o

Neotame
— Pwoc FDA chap nhan nam 2002
— ADI = dang kiém tra
— Ngot hon sucrose 8000 1an

—-Pwoc téng hop tlr aspartic acid va
phenylalanine
+ Khéng chuyén héa thanh phenylalanine

31/10/2011 9:29 SA 54
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L2 Neotame
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@h Stevioside

b

* Khong dwoc cho phép str dung & My

31/10/2011 9:29 SA

Py Chéat lam ngot thay thé
o

Cac chét lam ngot khac

YV V

v

Khéng cé gia tri dinh dwéng

Glycyrrhizin — tir ré cay cam thao

Thaumatin — tir cay W. African

Tagatose tén tai trong tw nhién murc thap trong yogurt ,
la san pham bién dwdng trung gian cua Lactobacilli
(GRAS), dwoc FAO xem nhw la “novel food ingredient”.

Neohesperidine Dihydrochalcones — tir vé cam quyt
Trehalose — tim thay trong mat ong, nam
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@n Chéat lam ngot thay thé

o

Stevia
- Dwoc kham pha cach day mét thé ky, dwoc
FDA chap nhan nam 2008, ngot hon Sucrose
300 lan.

—Pwoc téng hop bang cach loai nhém
glycosides tir Ia moét loai cay bui & Paraguay

— Cao chiét Ia Rebaudioside A (Rebiana)

— Can nghién ciru nhiéu hon trén dong vat
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& Alitame

+ Bijcam sir dung & My

+ Ngot hon sucrose 2000 Ian

+ Amide cua L-aspartyl D-alanine

+ Bén nhiét va bén trong acid hon aspartame
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ﬁg San xuat syrup c6 néng do fructose cao

Bwéc 1: Liquefaction — s héa I6ng - a-amylase cla
B.licheniformis chuyén tinh b6t thanh low-dextrose
equivalent (DE) maltodextrin, thwc hién tai pH gén trung
tinh trong khoang thoi gian kha ngén tai nhiét dé trong
khodng 95°C dén 107°C, én dinh lwong rat thdp ion Ca2*
va co chét .

Bwéc 2 Saccharification - sw dwong hoa >
Glucoamylase ti¥r nAm A. niger bé gay nhanh lién két a-1,4
giai phéng phan ti glucose tir dau tan ciing ctia chuéi tinh
bdt. enzym nay ciing tach lién két o -1,6 nhwng yéu;
pullulanase cla loai Bacillus, bé gay lién két o -1,6 nhanh
hon. Sy dwdng hoa thyc hién dudi diéu kién acid loang
va nhiét d6 thap.
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ﬁg Fructose la nguyén nhan gay béo phi? ﬁg San xuat syrup c6 nong do fructose cao

Slemhooileiig T i sfacti Fradazzon of fruzcss

+ Khi di vao hé tiéu héa sucrose bi thily phan thanh glucose va = E] AR AR iy

fructose. Glucose dwoc hap thu & ta trang bang van chuyen tich

gu’c sau do6 téi gan. Glucose dworc gilr & gan hodc tiép tuc vao Glucoannlase Zaczaficain

ong mau.

+ Fructose dwoc hap thu thu déng (khéng can ning lwong) trong ta Glicose 3yp

trang va hoi trang t&i gan. Fructose sau d6é dwegc chuyén thanh : o

glucose hodc tiép tuc tudn hoan trong mau. Miezinrameess. | Ko
+ Trong té bao, fructose bi phosphoryl héa dé tao fructose- -1- High-Fustces

phosphate, dé dang chuyen héa thanh trioses (thanh phan cua o £2%)

phospholipid va sinh tong hop triacylglycerol (dang dy triv cua

lipid). Mat khac, glucose dé dwoc hap thu vao té bao hon, mét khi on exchange Szparzton

vao trong té bao glucose du’o'c phosphoryl héa thanh glucose-s-

phosphate. O' dang nay, té bao cé thé bién dwéng va st dung Hig=-fruztzae

glucose. syup 55%)

+ Vi vay, khi ching vao trong mau, té bao va di vao chu trinh Kerb,
nhwng dieu nay khéng c6 nghia la fructose gay ra béo phi
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Vi khuan Aerobacter cloacae (hién nay la Enterobacter ﬁ%
=y cloacae), khi phat trién trong xylose c¢6 kha ning chuyén -
glucose thanh fructose trong sw hién dién cta arsenate va -Streptomyces san xuat xylose isomerase ma

magnesium chloride. Sy chuyén héa nay dwoc xic tac

o b khéng can arsenate. Mot vai loai Streptomyces san
bé&i xylose isomerase. v

xudt xylanase ngoai bao ciing nhw xylose

C6 nhiéu sy bat loi ngan can khai isomerase ndi bao.

thac thwong mai: chi phi cao cua ’

xylose, chat cam wng téng hop -Xylanase phan huy xylan polymer thanh xylose, va
xylose isomerase trong nguén sinh xylan c6 thé thu dwoc ré tir rom hoac gé. Bing stv

vat; xylose isomerase ai lwc thap dung xylan, chi phi cam ng cho sw chuan bi
véi glucose; san lwong fructose chi - . -

C6 33%, va thoi gian phan (ng kéo enzym giam dot ngét. San lwong fructose tir
dai, siv dung arsenate gay doc thwc glucose thu dwoc véi enzym cua Streptomyces
pham. trong khoang 40% dén 50%.

-Phan (ng isomer héa glucose can bing tai néng
do fructose khoang 55%.
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i Vitamin &R  Vitamin B12 Cyancobalamin

o

Vitamins —hau hét dwoc téng hop héa hoc — nhwng mét sé #e-00-
trwdng hop ton kém, phirc tap cé thé thay thé bang téng
hop bé&i vi sinh

Vitamin thwong dworc dung:

« Nhw céac chat bd sung cho an kiéng vi du ergosterol
(provitamin D), riboflavin, B12, ...

* Vitamin C (ascorbic acid) thi hau nhw dworc stv dung nhw
la mé6t thanh phan thwe phadm : san xuat hing nam la
khoang 40 000 tan. “

R Vitamin B12 1a moét coenzyme quan trong dwoc tdng
Trong khi mét vai vitamin dwoc tong hop héa hoc thi bay hop trong tw nhién b&i vi sinh vat

gi® nhiéu vitamin dwoc tdng ho'p bang cac vi sinh vat dwoc Pwoc tong hop béi 2 siéu chung Pseudomonas
Iwa chon. denitrificans, Propionibacterium shermanii
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i Vitamin B2 Riboflavin

Téng hop bang vi sinh c6 gia f I

tri kinh té hon so v&i tong hop we- ?&C\ﬁ/h‘ ,c\T, "

héa hoc. i e
Dung siéu ching nam LS -
Eremothecium ashbyi, Ashbya H-c:--oH
gossypii tbng hop mot lwong H-C-oH
Ion —1én téi 7 g/l H=G=on
CH,0H
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@in 2KL
o G
COHH I
= o
HO—ti—H * Lén men bé&i
.. 2
Ho©o oo Erwinia tong hop
€ a9 2,5-DKG
(%] I;('JI 1 A ~ v .
; ] * bong Ién men vé&i
i e e, DRt .
g 0 Corynebacterium
Chic SR ch uyén 2, 5-DKG
H 0% OH - thanh 2-KLG
Ho 1 H HO— o —H
H—c. —<ni —————./———-I-ll CI (=}
H—(I—{(1H cianeelcally Ilﬂ—(!:—n
rgi-aared
CIHEH pathwey 4HAIH
L Glucuss 2 KLG
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i Tong hop Cortisone

[ — t.) il
L i B=D coma
/\ﬁ ﬂ.'ﬁ_"‘-./\]ﬂ.'ﬂ-.f\rTﬂ_ L WaNT
.f\-jr' AL it a\.g‘
S Lt [l <J\ 91\
gl LB e il wim

Rhizopus nigricans dwoc stv dung dé tham gia vao qua
trinh chuyén héa ciia cac bwéc tir Progesteron thanh
Cortisone
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&)  Vitamin C Ascorbic acid

» Sorbitol dwoc vi
sinh chuyén
thanh sorbose

— Hién van duwoc
téng hop héa hoc
— Muc tiéu la
chuyén glucose

i thanh 2KLG bang
S ddng 1én men
THIF
S
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@ Téng hop 2-KLG Erwinia téi t6 hop

+ Dong héa gene ma
= hoéa 2,5-DKG
9 reductase tir thw
\\'_f‘l:f_l.tv'lz.xd Vién

v

Corynebacterium

& Chuyén vao Erwinia
;‘Tflﬁ:::?»:i:l - E. coli khéng sw
e dung dwgc vi khac
biét vé dic diém di

et
&

s truyén
ealn o + Hoan tat con dwong
{m) chuyén héa thanh 2-
Sl in KLG bé&i Erwinia
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