Chuong 4. GLUCID
Muc tiéu cua chwong: Trang bi cho sinh vién kién thic chung vé glucid, tinh
chat va kha ning chuyén hoa cia glucid trong ché bién va bao quan thuc pham.

4.1 Giai thigu

Glucid 12 hop chat hitu co rat ph bién trong thién nhién thudng gap trong co
thé thuc vat, dong vat, vi sinh vat véi ham luong khac nhau. O ngudi va dong
vat glucid khong qua 2%, & thuc vat chiém nhiéu nhat khoang 80-90%.

Glucid duoc téng hop tir CO,, H,O va nang lugng anh sang mat troi, con co
thé ngudi va dong vat khong tong hop duoc glucid ma phai sir dung ngudn
glucid tur thuc vat.

Glucid thudoc nhom chat dinh dudng kha quan trong véi ngudi va dong vat.
Glucid dugc cau tao boi cac nguyén to C, H, O. Trude day, glucid cé tén goi 1a
hydratcarbon do xuat phat tir cong thic C,(H,0),. Tuy nhién, nhitng nghién ciu
sau cho thdy khong phai nhitng hop chit c6 céng thirc cau tao chung nhu trén 13
glucid (vi du CH;COOH) va trong thanh phan ciu tao ciia phan tir glucid con c6
nhitng nguyén t6 khac nhu N, S, P trong trudng hop polysacaride phic tap.

C6 thé dinh nghia glucid theo cach khac: glucid 1a nhiing hop chét polyalcol
c6 chira mét nhom aldehydeﬂgac ceton.

CO; + H,0O (C6H1205)n

DL

4.2 Chirc nang cua glucid
4.2.1 Sinh hgc, dinh duéng

- La tién chat tong hop céac chét hitu co khac trong co thé nhu: acid nucleic, acid
htru co, acid amin.

- La ngudn cung cip ning lwong truc tiép cho tat ca cac té bao ciia co thé nguoi
va dong vat. Trong qué trinh ho hap, glucid giai phong ra ngudn nang luong Ion
cung cap cho moi hoat dong cua co thé (1g glucid oxy hoa cho 4,1 Kcal).

- Tao hinh tao ciu trac: 16p 40 ngoai cua gidp xac, sdu bo do glucid tao nén,

cellulose b6 khung cuaa thuc vat.
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- Chure ning bao vé: 1a thanh phan cau tao cua véach té bao thuc vat, bao vé trudc

cac tac dong cua moi truong bén ngoai. Glucid trong phuc hop protein co trong

mo sun va mo lién két thyc hién chire ning ning dd trong co thé ngudi va dong

vat.

- Biéu hoa: 1am nhiém vu déng mé khi khong, gay kich thich éng tiéu hoa, tham

gia qua trinh diéu hoa thim thau cua té bao.

- Dit trit chat dinh dudng: c6 kha ning dit trir chat dinh dudng trong co thé dang

glycogen ¢ gan nguoi va dong vat, hoac ¢ dang tinh bot va duong caa thyc vat.
4.2.2  Ché bién thuc pham

Vai tro ctia glucid trong linh vuc thyc pham ciing rat da dang va vo cling quan
trong.

Glucid 1a chat liéu co ban, can thiét va khong thé thiéu trong linh vuc san xuét
1én men. Cac san pham nhu rugu, bia, nudc giai khat, bot ngot (mi chinh), acid
amin, vitamin, khang sinh, diéu tao ra tir cdi nguén glucid.

Glucid tao ra duoc cau tric hinh thai ciing nhu chét lugng cho cac san pham
thuc pham.

* Tgo két cdu:

- Tao soi, tao mang, tao gel, tao d6 dic, 4o cing, do dan hoi cho thuc pham
nhu tinh bot, pectin trong mién, giay boc keo,...

- Tao duoc két cAu dic thu cho cac san pham thuc pham nhu: d6 phong no
ctia banh phong tom, do xdp cho banh mi, vi chua cho sira chua,...

- Tao ra dugc nhimg “bao vi thé” dé cd dinh enzyme va c¢b dinh té bao
(trong san Xuat sim panh).

* Tao chat hirong:

- Tao vi ngot cho thuc pham (céac loai dudng).

- Tham gia cac phan Gng tao mau, mui cho san pham (duong trong cac
phan tng Maillard).

- Tao tinh chat luu bién cho cc san pham thuc pham nhu: do dai, do trong,
do gion, d6 déo,...

- C6 kha nang giit cac chat thom trong cac san pham thuc pham.
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4.3 Phan loai glucid

Dura trén cong thirc cAu tao, ngudi ta chia thanh 3 nhém sau:

- Monosaccharide: 1a nhitng dwong don (monose).

- Olygosaccharide: 1a nhirng glucid co tir 2-10 monosaccharide.

- Polysaccharide: chira tir 10 monosaccharid tré 1én.

4.4 Monosaccharide (glucid don gian)

4.4.1 CAutao

Monosaccharide 1a mot duong don khong bi thay phan, 1a dan xuat aldehyde

hay ceton cia mot polyalcol (rwou da chirc chira nhiéu nhém —OH) vi khi oxy

hoa mot
CH- OH
LHO M2 polyalcol
N CHO HCOH C=0
S€ cHo HdluH HOCH HOCH cho ra
CHO HCOH H[|:I]H H[|:EIH H[|ZIJH
| |
HCOH HCOH HCOH HCOH H[|:I]H
| | |
CH> OH CH+< OH CH2 OH CH5 OH CH- OH
Glyceraldehyde Erythrose Rijbose Glucose Fructose
{triose} (tetrose) (pentose) {hexoses)

monosaccharide.

Cac monosaccharide véi so phan tir cacbon khac nhau

* Cde dang cau tao cuza monosaccharide:

- Cau tao mach thang

Tat ca cac monosaccharide (trtr dioxyaceton) déu c6 cacbon bat déi xirng nén

c6 tinh hoat quang nén ton tai & 2 dang déng phan D va L.

+ Dang D: khi nhém OH gin vao C &p chot nam & bén phai.
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+ Dang L: khi nhém OH gin vao C ap chét nam & bén trai.
II

II
H- (3 OH HO- (3 H
HO—, (f H H-, (3 OoH
H—4(|Z‘—OH HO—q(;—H
H ¢ OH HO (" H
CH.OH CH,OH
D-glucose L-glucose

- CAu tao dang V(‘)nngiu tao dang D va L cuaa phan ti glucose

Viéc biéu dién cau hinh ciia cic monosaccharide vdi chudi C mach thang theo
Fischer rat tién cho viéc biéu dién cac dong phan cia chung va dong thoi thé
hién tinh chat chung cta monosaccharide. Tuy nhién, trong mot vai truong hop
khong thé hién day du tinh chat cua mot dung dich monosaccharide (nhat 1a déi

Vo1 monosaccharide ¢6 4C trd 1én) nhu:

i
1
H——? EHQUH cHan
H—2C— OH 0-H g
| /: /:
DH—E?——H I 1& —
4 — OH H F
H_sll:_ oH HIZI\| H |.||:|\\| |
H——?——DH |§——? ?———c
6 |
HQ—E—DH H OH H OH
«-D-Glucose
o— D-Glucose (ring form}
{(linear form) )
(a)
EHQDH
/c—u [oH]
f OH H
I
H OH
f-D-Glucose
wring form)
'CHo OH . CH0H
2l CH,0H .
l:lt_l:l s | ? 0
s C—0OH H \Fﬂ
A HO—2C—H | H
Cau tao [ —_H — dang a-D
0 |.|_4[|:_|:||.| ﬁ4| H ) 40 ﬁ“[:: IJI"I/2£|: . g
S c OH Cl 3 1 N
glucose LM el "CH,0H wo chon  va B-D glucose
CH2 OH T $
H f-D-Fructose
Fructose {ring form}
?HQDH
T
H CH,OH
& \i ’
c OH
| |
Hu\\\“T’//}Iu

H
e-D-Fructose
{ring form)



Cau tao dang a-D frucose va B-D frucose
Ngusn: General Organic and Biochemistry 7" Edition
- CAu tao dang ghé tau
Vong 6 canh cong duge dé nghi biéu dién dudi dang ghé tau

Axis Axis

Chair Boat

Cau tao dang ghé tau ciia phén tir glucose
442 Goitén
C6 thé phan loai monosaccharide theo cc nguyén tac sau:

- Tuy theo sy c6 mdt cua nhém aldehyde hay ceton trong phan tir ma co
dang aldose hay ketose.

- Tuy theo s6 luong nguyén tir cacbon trong phan tir monosacharide
(thuong trong tu nhién mdi phan tir monosaccharide co tir 3-8 cacbon (C) va
khong phan nhanh. Nhung phan I6n monosaccharide c6 6C va 1a 1 aldehyde.

Vi du: Cs: triose, Cy: tetrose, Cs: pentose, Cg: hexose, C;: heptose, Cg: octose.

- Phan loai theo ban chét hoa hoc:

+ Monosaccharide trung tinh: trong phan tir chi ¢6 nhém carbonyl va alcol.

+ Monosaccharide acid: ngoai 2 nhom trén trong phan tor con c6 nhom

carboxyl.
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+  Monosaccharide bazo: ngoai 2 nhém trén trong phan tu con c6 nhom —
NH,.
Céac monosaccharide thuong gap nhu: glucose, fructose, galactose, ribose,...
4.43 M@t s6 monosaccharide tiéu biéu
* Triose (C3HgO3):
Hai dai dién tiéu biéu 1a glyceraldehyde va dihydroxyaceton 1a san pham trung

gian cua su chuyén hoa glucid.

H 0
N 7
c CH,OH
I I
H—C—OH C=0
| I
CH,OH C H,OH

* Tetrose (C4HgO,):

Thuong gip la D- D-Glyceraldehyde Dihydroxyacetone FEritrose 14 san

pham trung gian cta chu trinh pentozophosphat.

CH,OH
_ ¢ oH
_ &— OH
éHZOH
D-Eritrose
* Pentose (CsH100s):

Cac duong pentose quan trong thuong gap la D-Ribose, D-Ribulose, D-

Xilulose trong su chuyén hoa glucid va 1a thanh phan quan trong cua cac hop

chat hiru co quan trong nhu acid nucleic.

0
N ' CH,OH
H—C —OH "o
3
H—C —OH H—T—0CH
1
H—C —OH H—7—0OH
CH,OH > CH,OH
D-ribose D-ribulose
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* Hexose (CgH1,06):

La monosaccharide ph bién va quan trong trong cudc séng.

- D-glucose (duong nho, dextroza)

D-glucose 1a monosaccharide phd bién ¢ thuc vat ciing nhu & dong vat, co
nhiéu trong nho chin nén goi 1a dudng nho, dung dich glucose lam quay mat
phang phan cuc sang phai nén ciing c6 tén goi 1a dextroza. Trong dung dich D-
glucose ton tai chu yéu & dang pyran (vong 6 canh). D-glucose 1a thanh phan
c4u tao cua rat nhiéu loai tinh bot, glycogen, cellulose,... O co thé ngudi va dong
vat, glucose 1a thanh phan ¢ dinh trong mau. Pua glucose vao mau ngudi bénh,
s& 1am hoi phuc stc khoe nhanh chong vi glucose 1a monosaccharide dugc hap

thu dé& nhat trong méu.

1 cHoH

Ho’cié--"'Ho

!

o\
IG l’\ G/

H OH  “ou
Glucose

D-glucose

- D-fructose (duong qua, levaloza)

D-fructose ¢6 nhiéu trong qua, mat, hoa. N6 1am quay mat phang caa anh
sang phan cyc sang trai nén c6 tén goi la levaloza. D-fructose 1a thanh phan cua
disaccharide 1a saccharose va cua cac polyfructozid thuong gap trong thuc vat.
Fructose thuong ton tai dudi dang furan (vong nam canh). Fructose d& dang bi
1én men boi nAm men, c6 nhiéu trong mat ong. Khi fructose két tinh trong dung

dich nudc fructose c6 hinh kim, tinh thé cia né ngdm mét phan tir nuéc.

Fructose
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D-fructose
- D-galactose
D-galactose 13 mot monosaccharide c6 trong thanh phan ciu tao cua duong
lactose (duong sita), D-galactose va dan suat cia né con 1a thanh phan cu tao
nén cac polysaccharide galactose cua thuc vat (agar, carrageenan, pectin).
Galactose chi bi 1én men boi cac loai men riéng biét.

B-D-galactose

°CH,O0H

Phan tir galactose

4.4.4 Tinh chat chung cia monosaccharide

* Tinh chdt Vit ly:

Monosaccharide 1& nhiing tinh thé ran, khong mui, khong mau. Tan nhiéu
trong nudc, tan it hodc khong tan trong dung moi htru co nhu alcool, eter, c6 vi
ngot nhung do ngot rat khac nhau.

Néu iy d6 ngot cua saccharose 13 100%.

Bang 4.1 Py ngot cua cac loai dwong

Loai dwong | Do ngot (%0)
Fructose 173

Glucose 74

Maltose 32

Lactose 16

Xilose 4

* Tinh chdt héa hoc:

Dbi voi cac phan tir monosaccharide co dy du tinh chit cia nhém -C=0 va -
CHO

- Phan ing oxy hoa.
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- Phan ung khu.

- Phan ung thé.

- Phan ung tao este khi két hop acid.
- Phan tng tao glycoside.

- Phan ung dehydrate hoa.

* Phan wng Caramen:

La phan ng tao ra cac hop chat c6 mau nau v4i mui caramel dic trung khi
dun néng chay duong hodc khi dun dung dich duong trong moi truong acid hoac
kiém.

* Phan wng Maillard:

Phan tng Maillard con goi 1a phan Gmg hoa nau phi enzyme, l1a phan g xay
ra gitta duong khir (chu yéu 1a glucose, fructose, maltose, lactose) véi protein,
peptide, acid amin (véi nhom amin) tao thanh cac hop chidt mau nau
(melllanoidin). Phan tmg nay xdy ra nhanh hon khi nhiét do ting, a,, thap va khi

bao quan thuc pham trong thoi gian dai.

Céc két qua gay ra boi phan ang Maillard:

- Phan ang Maillard tao ra mau nau rat can thiét trong cac san pham, nuéng
nhung lai ¢6 hai cho cac loai thuc pham khac nhu sira dic, rau ci siy, nudc sét
ca chua...

- Tao ra cac hop chat bay hoi c6 mui, phan ung nay rat can thiét trong cac
qua trinh, nudng, quay nhung noé lai tao ra cac mui khéng mong muén trong céc
qua trinh thanh trung, tiét trung,...

- Tao ra vi ding can thiét trong ché bién ca phé nhung lai tao ra cac vi la
khi quay thit ca.

- Lam mét nhiéu acid amin thiét yéu nhu lysine, cystein, methyonine.

4.5 Oligosaccharide (Polisaccharide loai 1)

Oligosaccharide 1a glucid c6 tir 2-10 monosaccharide lién két voi nhau bang
lién két glycoside. Vi vay phan tir lugng cuia chung khong 16n ldm va giir duoc

mot s6 tinh chat cua cac duong don. Chung tan nhiéu trong nudc, c6 vi ngot va
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dé két tinh. Oligosaccharide khi bi thay phan bang acid hay enzyme s& cho ra
cac monosaccharide.
C6 hai loai oligosaccharide khir va khong khir:

+ Oligosaccharide khu: trong phan tir con ¢6 nhém —OH glycoside ty do

nén thé hién tinh khir (lactose, maltose).

+ Oligosaccharide khong khur: trong phan tir khong c6 nhom —OH glycoside

tu do nén khong thé hién duoc tinh khir (saccharose).
4.5.1 Disaccharide

La nhitng oligosaccharide pho bién rong rai nhat trong tu nhién.

Trong phan tir ctia n6 co thé ¢ 2 gdc hexose (hodc 2 gbc pentose) két hop lai.
Hoac gita 1 goc hexose va 1 gdc pentose két hop lai thong qua lién két o-
glycoside.

Céac gbc monosaccharide trong phan tir disaccharide co thé giong nhau hoac
khac nhau.

Vi du:
- Maltose duoc tao thanh tir 2 phan tir glucose.
- Lactose tao thanh tir 2 monosaccharide khac nhau la galactose va glucose.

* Mot s6 olicosaccharide tiéu biéu:

- Saccharose

Saccharose 1a disaccharide dwgc cau tao tir hai phan tir o-D-glucose va
B-D-fructose lién két v&i nhau bang lién két 1,2-glycoside. Do nhém -OH ciia C,
ctiia phan tir glucose va nhom -OH cia C, déu tham gia phan ng nén duong
saccharose khong con tinh Kh.

Chi khi dudng saccharose bi thiy phan (bang enzyme invertase hoic bang
acid HCI ¢ nhiét d cao) thanh hai duong don (glucoe va fructose) thi mai co
tinh oxy hoéa khir. Phan ing thiy phan saccharose con goi 1a phan ung nghich
dao duong do co tinh quay cuc trudce va sau phan trng hoan toan khac.

Saccharose con goi 1a duong mia vi nguyén liéu chinh san xuat duong
saccharose 13 mia. Trong nudc mia, saccharose chiém 14 - 25%, trong cu cai

duong saccharose chiém tir 14 - 20%.
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Do dudng mia rat phé bién trong tu nhién, ngoai do ngot kha cao, rat dé két
tinh vi vay duoc st dung phd bién trong ché bién thuc pham 1a nguyén liéu

chinh trong cong nghé san xuat dudng va banh keo.

HO
_
6
HOCH, 0. on

-D-fructose _\on ’ "\oH =
b HO CHOH HO CH,0H

4 3 4 3

H OH H OH

Su hinh thanh phan tir saccharose
- Maltose

Maltose 1a disaccharide dugc cAu tao tir hai phéan tr a-D-glucose lién két voi
nhau bang lién két 1,4-glycoside. Lién két nay tao thanh giita nhém - OH cia C,
ctua phan tir a-D- glucose thir nhat véi nhém - OH cia C4 cua phén tir a-D-
glucose thtr hai. Do trong phan tir maltose con ¢6 nhém - OH glycoside tu do
nén con thé hién tinh khir.

Maltose con goi 1a duong mach nha vi khi thiy phan dai mach nay mam bang
hé enzyme amylase thi thu duoc maltose. Khi thuy phan maltose bang acid hoac
bang enzyme maltase thi thu dugc 2 phan tir duong a-D-glucose.

Maltose dung trong san xuat banh keo vi c¢6 do ngot cao va kho két tinh hon
so v&i saccharose, co kha nang gitr 4m tao cho san pham banh keo c6 d6 mém

déo dung trong san xuat keo mém va banh.
°CH,OH ‘CH,OH

a-1,4-glycosidic bond

Phan tir maltose

- Lactose
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Lactose con goi la duong stra vi né co6 trong sira nguoi, dong vat (5 - 8%).
Lactose ciu tao bai mot phan tir B-D-galactose voi mot phan tir a-D-glucose.
Lactose 1a mot loai dudng kho tiéu hoa vi né chira lién két B-1,4-glycoside.

O nhiét d6 thudng lactose hoa tan trong nude it hon saccharose 10 lan, & nhiét
d6 100°C thi d6 hoa tan cua nd x4p Xi saccharose. Lactose két tinh cham va tinh
thé 16n, vitamin B, ¢6 thé (rc ché duoc su két tinh cua lactose.

Lactose kho bi thuy phan bdi acid. Enzyme lactase c6 trong rudt non cua tré
em dé thay phan lactose. Pang cht ¥ 1 khi ngudi cang 16n thi enzyme nay dan
méat di, do d6 mot s6 nguoi udng sira thudng co triéu ching khoé tiéu day bung.
Nhitng nguoi nay can udng sita da 1én men lactic nhu sira chua hoic sita c6 bo

sung Vi khuan 1én men lactic.

p-D-galactose a-D-glucose

Phan tir lactose

45.2 Trisaccharide
Phé6 bién nhat 1a Raffinose, thuong giap & hat bong, cu cai duong, ri duong
ngudi ta ¢6 thé thu duoc raffinose nguyén chét.
CAu tao tir o-D-galactose; a-D-glucose; p-D-fructose néi voi nhau bang lién
két a(1,6): o(1,2) glycoside.
Raffinose khong ¢ vi ngot, khong bén vai nhiét do, dudi tac dung cua acid

dé dang bi thuy phéan giai phong fructose.

CH,CH
o)
CH,
* 0/7 ° CH,CH o

OH HO 2

OH 4 H
H HO
H H
Gralactose

Gl
HeesE Fructose
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Phan tir raffinose

4.6 Polysaccharide loai 2

4.6.1 Goi tén polysaccharide

Polysaccharide 14 nhitng glucid duoc ciu tao tir nhimng monosaccharide lién
két v6i nhau bang lién két o hay p-glycoside. Trong thanh phan cua
polysaccharide c¢6 thé duoc ciu tao béi cing mot loai monosaccharide hay boi
nhiéu loai monosaccharide khac nhau (dudi 5 - 6 loai). Polysaccharide c6 nhiéu
loai quan trong gap ca ¢ thuc vat, dong vat va vi sinh vat bao gom mot sé c6 @ng
dung quan trong trong cong nghé ché bién.

4.6.2 Polysaccharide nguon thuc vat
- Tinh bot

Tinh bot 13 nguon dinh dudng du trir & thuc vat, tao nén nho qua trinh quang
hop & cy xanh. Tinh bot 14 glucid c6 chu yéu trong hat hoa thao, cu, than cay va
1a. Trong thuc vat tinh bot & dang hat nho duogc giai phong sau khi té bao bi pha
VO, tuy theo tirng loai nguyén liéu ma hat tinh bot ¢6 hinh dang va kich thudéc
khac nhau. Tuy theo ngudn tinh bot khac nhau ma kich thudc xé dich trong
khoang 2-150pum, 16n nhat 1a tinh bot khoai tay va nho nhat 14 tinh bot gao.

Tinh bot 13 nguon cung cap dinh dudng cho con ngudi va dong vat. Ngoai ra
tinh bot con duoc sir dung trong cong nghiép dét, gidy... Tinh bot dugc ciu tao
cha yéu tir hai cu tr thanh phan 1a amylose va amylopectin. Tuy theo loai
nguyén liéu ma ty I¢ amylose va amylopectin trong tinh bdt 1a khac nhau. Nhin
chung ty 1& amylose/amylopectin trong da sb loai tinh bot xap xi 1/4.

+ Amylose
La chudi polysaccharide mach thang, khong phan nhanh, dwoc cau tao tir cac
don vi a-D-glucose lién két v&i nhau bang lién két o-1,4-glycoside. Mbi phan tir
amylose dugC CAu tao tir 200 dén 1000 gbc glucose. Cac phan tir amylose &
trang thai tinh thé xép thanh ting chudi song song nhau, trong dé ting chudi

cudn vong lai hinh x04n &c.

CHLOH CHLOH CHLOH CH,OH CH.OH
0 0 0 0 0
0 KOH L o <OH o <OH o<OH 5
OH '\ OH OH OH OH

a-1,4-glycosidic



Phian tir amylose
Amylose khi tac dung vai iod (I,) tao thanh mau xanh dac trung, phuc hop

hap thu manh nhit & budc séng 620 nm. Day 1a phan tng dung nhan biét tinh
bot, c6 thé giai thich hién tuong nay 1a do phan tir tinh bot tao duoc ciu tric
vong xoan 6c. Mdi vong xoan hap thu mot phan tir I, cic nhom —OH nam &
phia ngoai, con cac nhom cacbonhydro (—CH) thi bao quanh phan tir ;. Cac
mach amylose (dextrin) cé it hon 6 gdc glucose thi khong tao mau véi |,.

+ Amylopectin

Amylopectin 13 chudi polysaccharide c6 ciu tao mach phan nhanh ciing duoc
CAu tao bai cac gdc a-D-glucose lién két vai nhau bang lién két a-1,4-glycoside,
tai cac diém phan nhanh bang lién két o-1,6-glycoside. Cac diém phan nhanh

nam cach nhau trung binh tir 18-20 géc monosaccharide.

a-1,6-glycosidic
/Q q / bonds

(1-1 4- glycosmlc bonds

Phan tir amylopectin
Amylopectin tac dung véi Tot cho mau xanh tim dic trung, do két qua tao
thanh phtic hop nhu 1a mot chat hap thy mau.
* M6t s6 tinh chdt cua tinh bét:

Khi dun néng trong nudc 60-70 C, tinh bot truong né manh tao dung dich c6

d6 nhét cao, hién twong d6 goi 1a sy hd hoa tinh bot. Dudi tac dung caa hé
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enzyme amylase hay acid tinh bot bi thuy phan tao thanh dextrin, maltose va
glucose cac san pham nay co tinh khir.

Tinh bot thuong dung 1am chit tao d6 nhét sanh cho cac thuc pham dang long
hoic 1a tac nhan 1am bén cac loai thuc pham dang keo hoic dang nhu tuong.
Nguoi ta cling st dung chiing nhu cac yéu td tao két dinh va lam dic, tao do dic
va do dan hoi cho nhiéu thyc pham.

Tinh bot gidu amylase c6 thé dung ché tao cac mang bao an dugc (bao Kkeo,
thudc vién). Tinh bot khoai mi, khoai tdy tao d6 nhét cao it bi thoai héa dugc
dung trong ché bién gia vi, nudc sét voi danh nghia 1a chat 1am dic tam thoi dé
giir cho huyén phu dugc dong nhat.

- Pectin

Pectin 1a mot polysaccharide c6 nhiéu & qua, cu hodc than cdy. Trong thuc vat
pectin ton tai dudi hai dang: dang protopectin khong tan, ton tai cha yéu o thanh
té bao; dang pectin hoa tan chu yéu ton tai & dich cia té bao.

Phén tr pectin c6 cu tao mach thang gom cac phan tir acid galacturonic lién
két voi nhau bang lién két a-1,4 galactoside. Duéi tac dung cua acid, enzyme
protopectinase hoic dun séi thi protopectin chuyén thanh dang pectin hoa tan.

Pic tinh quan trong cua pectin 1a khi c6 mit cua acid, dudng va ion Ca**, né
c¢6 kha ning tao thanh gel. Vi vay pectin c6 ung dung nhiéu trong k§y nghé san

Xuat mat keo hay dung 1am chit 6n dinh trong cac loai d6 udng hay cac san

pham kem. COOCH, COOH COOH COOH CQOOCH;

O/;/i??\] O/%H;O\J 0@ Oﬂ/clmiol O’I’OH ° o’
Sl o il \i/ 1 \1/ ng/

Phan tir pectin (polygalacturonic acid)
Tinh chét tao gel cua pectin phu thudc vao 2 yéu to: chiéu dai cua chudi
pectin va mirc d6 methyl héa. Chiéu dai caa phan tir pectin quyét dinh mtrc do

cting cua gel tao thanh. Néu phan tir pectin c¢6 chiéu dai ngan thi khong tao duoc
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gel du sir dung véi s6 lugng nhiéu. PO methyl hoa ctia phan tir pectin s& quyét
dinh diéu kién tao gel khac nhau.

* Do Véi pectin co do methyl hoa cao:

- Nbng d6 duong >50%.
- pH=3-3p5.
- Nbng d6 pectin: 0,5 - 1%

* Doi Vi pectin ¢6 dé methyl héa thdp: ti 1é cac nhom COO’ cao, do d6 céc lién

két gitra nhitng phan tir pectin s& dugc tao thanh qua cau ndi 1a cac ion hoa tri
(II), dic biét 1a Ca®*. Ciu trac cua gel phu thudc vao ndng do Ca?*.

* He enzyme pectinase:

+ Pectin-esterase (PE): 14 enzyme thily phan lan luot cac lién két ester giira
cac nhom methanol va nhom carboxyl cua acid galacturonic trong phan tir
pectin.

+ Polygalacturonase (PG): 1a enzyme thuy phan lién két a-1,4 galactozid
giita cac goc acid galacturonic.

- Agar

Agar hay con goi 1a thach c6 & cac loai rong bién (thuoc nhém tao do

Phodophyceae). Cau tao cta agar gom 2 loai polysaccharide 1a agarose va
agaropectin gom cac géc D va L galactose két hop lai boi lién két g(1,3) va g
(1,4) glycoside. Agarose khong chira goc sulfat nhung c6 kha nang tao gel Ion,
agaropectin c6 chira SO,” tao gel rat ciing so véi agarose.

OH
OH |

Phin tir agar

Agar khong tan trong nuéc lanh, & trang thai 4m tan trong nudc & nhiét do
25°C, nhung khi & trang thai siy kho thi chi tan trong nudc nong. Khi dé nguoi,
dung dich agar tao thanh khdi gel cing. Day 1a chat tao gel rat tot co thé hap thu
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rat nhiéu nude va gel bén nho cac lién két hydro ¢ ndng do rat thap 0,04%. Do
d6 agar dugc tng dung nhiéu trong cong nhé thuc phiam nhu: tao mang c6 do
bén co hoc cao va trong sudt, lam thach, thay thé pectin trong muat qua, hay
gelatin trong cac san pham thit ca... va trong linh vuc sinh hoc 1am moéi truong
nudi cay vi sinh.

- Cellulose

Cellulose thanh phan chinh ctia mang té bao thyc vat cung véi hemicellulose,
pectin va ligin. Cellulose 1a thanh phan khong tiéu hoa dugc trong thuc pham
ngudn gbc thuc vat, duoc st dung nhu chit so thuc pham. Cellulose 13
polysaccharide mach thang gom cac goc p-D-glucose lién két véi nhau bang lién
két
B-1,4-glycoside.

Phén tir cellulose c6 dang hinh soi, nhiéu phan tir cellulose két hop véi nhau
tao thanh chum (goi 12 mixen hoic soi nho) nho lién két hydro. Nho cau trac
hinh soi nay quyét dinh tinh chat Iy hoa hoc cua cellulose (tro vé mat hoa hoc).

Cellulose con c6 nhém -OH ty do nén c6 thé c6 nhiing dan suat quan trong
trong nganh cong nghi€p nhu nitrocellulose, acetylcellulose, cacboxyl methyl
cellulose (CMC) ...Gng dung trong ki nghé chat déo, chat nd, soi nhan tao.

Cellulose khong cho phan tng mau vai lot, khong cé tinh khu, khong tan
trong nudc va cac dung moi thuong. Bi thuy phan bdi 2 tac nhan acid dam dac

va enzyme cellulase c6 trong da day cta dong vat an co.

Phan tir cellulose
Ung dung ciia CMC:




Phan tir CMC

CMC 1a chat dan xuét caa cellulose véi alkali hay chloroacetic acid. Tinh chét
ctia CMC phu thudc vao mirc do thay thé cua acid chloroacetic (DS) va muc do
polymer hoéa ctia phan tt CMC. CMC c6 DS thap khong tan trong nudc nhung
tan nhiéu trong kiém, trong khi CMC c¢6 mtrc 46 DS cao lai tan trong nudc. Do
tan caa CMC phu thudc nhiéu vao pH.

CMC 1a chat két tinh tro duoc sir dung dé diéu chinh va cai thién cau trac cua
nhiéu loai thuc pham nhu mut trai cay, nhan banh dang paste, giam hién tuong
tao tinh thé da trong kem, gitip giit cau tric mém va tron min, ...

4.6.3 Polysaccharide nguén vi sinh vat
- Dextran

La glucan do vi khuan leuconostoc va streptococus tong hop nén khi nuéi cay
trén moi trudng saccharose. Trong cic vi khuan ndy c6 enzyme dextran-sucrase
xuc tac qua trinh bién saccharose thanh dextran.

CAu tao gom nhiéu géc glucose két hop nhau bai lién két a-1,6 glycoside.

Dextran tan trong nué¢c cho dung dich ¢6 do nhét cao (nho d6 ma nguoi ta
phat hién ra dextran khi loc va két tinh duong saccharose).

Céc san pham trung hop bang acid cua dextran duoc dung 1am chat thay thé
huyét thanh ctia mau, chiing it doc va ciing thich hop tinh chat thim thau va do
nhét mau hon cac chat thay thé khac. Ngoai ra dextran con 1a nguyén liéu ban
dau dé san xuat ra sephadex — nhiing rdy phan tir 6 nhiéu (ng dung trong phong
thi nghiém.

4.6.4 Polysaccharide ngudn déng vat
- Glycogen
Glycogen 1a glucid du trir ciia nguoi va dong vat c6 ham luong rat cao trong

gan 10%, trong bap thit 2% va mot it & dai ndo. Ham lwong glycogen trong gan,
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bap thit phu thudc vao mirc dd béo ctia dong vat. Khi doi hay lam viéc nhiéu bap
thit bi moi thi ham luong glycogen giam do qua trinh chuyén héa thanh ning
luong cung cip cho co thé. Glycogen con ¢6 trong nAm mdc, nam men.

Phén tir glycogen khé 16n, 1a mot chudi polymer phan nhanh goém cac gdc
a-D-glucose lién két vai nhau bang ca lién két a-1,4 va a-1,6 glycoside. Nguoi
ta di chang minh ring ciu tao cua glycogen gan gidng véi ciu tao cua
amylopectin nhung mutc d6 phan nhanh cta nd nhiéu hon amylopectin, khoang
10-12 gdc monosaccharide thi c6 mot diém phan nhanh.

Tinh chat: glycogen & trang thai vo dinh hinh, mau trang tan nhiéu trong nudc
noéng, cho mau tim do khi tac dung véi lot, khong co6 tinh kht, khi thiy phan

bang acid hoic enzyme cho cac goc a-D-glucose.

CH,OH
O,
H H
o  \ OH
a-1,6-glycosidic linkage
H OH
0¥
CH,
O
H H
~0 OH o~
H  OH

/
a-1,4-glycosidic linkages

Phan tir glycogen

- Chitin

Chitin 13 polysaccharide thanh phan chu yéu cia mé biéu bi & con tring va
giap xac. V& cau tao né gan giéng vai cellulose va ciing ¢ chirc nang tuong tu.
Pon vi Cau tao co ban cua chitin 1a N-acetyl B-D-glucozamin két hop véi nhau
bang lién két B-1,4 glycoside. Chitin khong bi hoa tan bai acid, kiém lodng va
cac dung méi hiru co. Khi dun chitin trong dung dich ddm dic cua mot s& mudi
c6 thé bi hoa tan. Chitin tac dung véi kiém dic dun nong tao thanh san pham

chitozan.
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Giia /N-acetyl
Glucosamine c|=0 group
N—H CH,OH

Phan tir chitin

4.7 Kha niing chuyén héa glucid
4.7.1 Chuyén héa monosaccharide
- Sw dwong phan

* Dinh nghia: Sy duong phan (glycosis) 1a con duong phan giai co ban cua sy

phan giai glucose. Trong qua trinh nay 1 phan tir glucose bi oxy hoa tao thanh 2
phéan tir pyruvic kém theo viéc giai phong nang luong.
* ¥ nghia: Su duong phan 1a qué trinh yém khi, xay ra trong té bao chat & mdi
co thé sinh vat, ching co tinh chat pho bién va mang nhiéu ¥ nghia khac nhau.
Pay 1a con duong chu yéu cia qué trinh ho hip phét sinh ning luong va dy
trir ATP (Andenosin triphosphate) trong té bao, dic biét co6 y nghia quan trong
trong té bao khong quang hop o cay trudng thanh. O dong vat qua trinh dudng

phan, ATP duoc tao thanh dé cung cap ning luong cho sy co rit ciia co xuwong.
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