CHUONGIII GLUCID VA SU CHUYEN HOA PHAN TU GLUCID
Muc tiéu:

- Nam viing céc kién thirc vé ciu tao, vai trd va tinh chét cua glucid.

- Phan tich dugc qua trinh chuyén hoa glucid trong co thé séng.

- X4c dinh dugc cac tinh chat ddc trung cta glucid.

NOi dung chinh:
1. Khai niém va vai tro cua glucid

Glucid (con goi 1a saccharide hodc hydratcarbon) 13 nhimg hop chat
hydratcarbon c6 chita nhdm aldehyde hoac ceton (& cac monosaccharide) hodc
tao thanh nhiing chat nhu vay khi bi thay phan, 13 nhiing chat duong bot, chat
x0, 12 ngudn dinh dudng quan trong hang ngdy cua moi co thé sinh vat. Glucid
pho bién kha rong rdi trong co thé sinh vat. Nhin chung, glucid ¢ thyc vat cao
hon dong vat.

Glucid c¢6 nhiéu vai trd quan trong nhu cung cp ning luong cho co thé
(cung cap 60% ning luong cho cac qué trinh séng), tham gia ciu tric, bao vé,
gdp phan dam bao twong tac dic hiéu cta té bao v.v...

2. Phan loai glucid
2.1. Monosaccharide

Monosaccharide (tir tiéng Hy Lap monos : duy nhat, sacchar: dudng)

Monosaccharide 1a dan xuat cia rugu da nguyén tir, chra dong thoi
cac nhom chuc rugu (-OH) va chuc aldehyde (-CHO) hodc ceton (=CO).
Vi du: aldehyde glyceric va dioxylaceton la hai monosaccharide don gian

nhét, chiing éiuo’c tao thanh khi oxyl hoa ruou glycerin.

z
C-H CH,OH CH,OH
| - 2H | -2H |
CHOH CHOH > c=0
CH,OH CH,OH CH,OH
Aldehide glyceric Glycerin Dioxylaceton

Cac monosaccharide c6 nhom aldehyde duogc goi la aldose, cac
monosaccharide c6 nhom ceton dugc goi la cetose (keton).

Mot sb loai Aldose tiéu biéu nhu D-Glucose, D-Malnose, D-Ribose...
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Mt sb cetose ¢ thé ké dén nhu: D-Ribulose, D-Fructose, D-Xylulose...
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Trong thi€n nhién monosaccharide c6 chira tir 2 dén 7 carbon va duogc goi
tén theo sb carbon... Tuy theo sb carbon c6 trong phan tir ma monosaccharide
dugc phan thanh ciac nhom triose (3C); tetrose (4C), pentose (5C); hexose
(6C)...

- Triose (C3H¢O3): Pai dién 1a glycerose (glyceraldehyde)

- Tetrose (C4HgO4): Dai dién 1a Erythrose, Threose

- Pentose (CsH,(Os): Dai dién 1a Ribose, Deoxylribose, Arabinose, Xylose

- Hexose (C¢H1,0¢): Pai dién 1a Glucose, galactose, Allose, manose
2.2. Disaccharide

La mot Oligosaccharide do sy két hop cia 2 monose cung loai hay khac
loai nho lién két glucosidic. Lién két glucosidic c6 thé duoc tao thanh giita -OH
glucoside cuia monose nay védi -OH glucoside cia monose kia, hay gitta mot
nhom -OH glucoside cua monose nay vdi -OH (khong phai -OH glucoside) ctua
monose kia.

Mot so disaccharide ti€u biéu:
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- Maltose W@hﬁn tr a- D—gluco?&_lﬁ@két v6i nhau 6 vi tri Cy - Cy4 tao
= O, ~ §
aiHdo nén cbd tinh khu.

m) Ben goi no la maltose.

sHmjosy!. Cong thirc cd:t(‘zHg(mltose

Hinh 3.2. Céng thitc cdu tao lactose
- Saccharose do mot phan tir o D-glucose lién két véi mot phan tir p D-

fructose & vi tri C;-C,. Do d6 n6 khong c6 tinh khir, con goi 1a duong mia vi c6

nhiéu trong mia. D& bi thily phan khi dun néng.
CH.OH

CHOH H
0 —

' o
(L"
!

)

H  OH OH ™
Hinh 3.3. Cong thurc cau tao saccharose

2.3. Polysaccharide

Con goi 1a glycan, dong vai trd quan trong trong doi sdng dong vat, thuc
vat. Mot sb polysaccharide thudng giap nhu tinh bot, glycogen, cellulose...
2.3.1. Tinh bt

La polysaccharide du trir ciia thuc vat, do quang hgp tao thanh. Trong cu
va hat o tir 40 dén 70% tinh bdt, cac thanh phﬁn khac cua cay xanh co it hon va

chiém khoang tir 4 dén 20%.
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Tinh bot khong hoa tan trong nude, dun néng thi hat tinh bot phong 1én
rat nhanh tao thanh dung dich keo goi 1a hd tinh bot. Tinh bot co cau tao gdm
hai phan: amylose va amylopectin, ngoai ra con c6 khoang 2% phospho dudi
dang ester. Ty 1& amylopectin/amylose ¢ cac d6i tuwong khac nhau 1a khong

giong nhau, ty 1 ndy & gao nép 1a 16n hon gao té.

- Amylose
Chiém 15 dén 25% lugng tinh bdt, do nhiéu gbc a -D- glucose lién két véi
6C 2 ; 9 9
nhau thong qu('%?—gb4 tao thénhc%ggh thang khéc HO an nhanh. ro(%?g khong
gian nd cu(f)‘ 1di tha \} hinh ?'- bc 1 du:o’ /ity béan~ng potcac 1 két
OH H /" OH HA° . NOH HA 0OH H /|
hydro. Theo n\t sofailigu tfoNg anjflose gor O chuf cac gD Nucopfranose
M
dang thuyén. H OH H OH H OH OH

Hinh 3.4. Céng thitc cdu tao amylose

Amylose bat mau xanh vé1 iodine, mau nay mat di khi dun nong, hién
. ) . . . . SCHOH
mau tr¢ lai khi nguoi. M}(:)It dz

hga 1y khac can chu ¥ Ia n6 bi két tia boi

ruou butylic.

x1—-6)

Hinh 3.5. Céng thitc cdu tao amylopectin

2.3.2 Cellulose

Puogc cdu tao boi nhitng phan tir a D-glucose 1ién két v4i nhau bang lién
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két 1-4 glucosidic. Chung 14 thanh phan cha yéu cua vach té bao thuc vat. Boi
v6o1 nguoi thi cellulose khong ¢ gid tri dinh dudng vi cellulose khong bi thuy
phan trong dng tiéu hoa, nhung vai tro quan trong trong diéu hoa tiéu hoa. Pong
vat an co thuy phan duoc cellulose nhd enzyme cellulase.

Cellulose khong tan trong nudc, tan trong dung dich Schweitzer. Khi dun
nong vo1 H,SOy, cellulose sé€ bi thity phan thanh cac phan tor a D-glucose.

Cellulose c6 dang hinh soi1 dai, nhiéu soi két hop song song v&i nhau
thanh chum nho cac liénget hydrggmoi chumiaicelle) chira khoang 60 phan ti
cellulose. Gitra cac ﬂm%ﬁl%g%k& gb khoang tréng nay

chtra day lignin va ta xelg 16p lignin nay nhl;l‘éé‘l mét?c’?p cement. Lignin 14 chat

‘ 7 s ) S > o
trung hop cta conlfégl'tqfﬂeo*ﬂQ 8- O\‘Q”Q
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Hinh 3.6. Céu tao cellulose

Cac géc -OH cua cellulose co thé tao ester v6i acid vi du: tao nitro
cellulose vo1 HNO;3, tao axetyl cellulose véi1 CH;COOH.
2.3.3. Glycogen

La polysaccharide du trit & dong vat dugc tim théy trong gan va co, hién
nay con tim thdy trong mot sd thuc vat nhu ngd, nim. Co cdu tao giéng
amylopectin nhung phan nhanh nhiéu hon, bi thuy phan bai phosphorylase (c6
coenzyme 1a pyrydoxal phosphate), dé cat lién két 1-6 can enzyme debranching.

San pham cudi cung 1a cac phan tir glucose-1-P.
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Mach chinh Hat glycogen & té bao gan
Hinh 3.7. Céu tao va hinh anh glycogen
3. Tinh chét Iy hoc va hoéa hoc ciia glucid

- Ly tinh: Tan trong nudc, it tan trong rugu, khong tan trong dung méi
hiru co (ete, chlorofooc,benzen), tan trong dung dich etanol 80%, c6 vi ngot, co6
kha ning quay cuc (trir biose vi khong c6 bat d6i C* - vi tri C xa nhét so véi
nhom carbonyl).

- Hoa tinh:

+ La tac nhan khu: do nhom chirc aldehyde hodc ceton ddm nhan.

Trong moi truong kiém, khur cac ion kim loai ndng c6 hoa tri cao thanh
hoa tri thip hay céac ion kim loai thanh kim loai, nhém aldehyde hay nhém ceton
tao ra va cac monose bién thanh acid. Vi du: Cu*" bi bién ddi thanh Cu’ trong
phan mg véi thudc thir Fehling, Ag’ bi bién d6i thanh Ag trong phan tng trang
guong.

+ Phan tng vdi cac chat oxi hoa: Tuy thudc vao chit oxi hoa

Chat oxi héa nhe nhu nuée brom duong aldose s€ thanh aldonic acid, véi
ketose phan irng khong x4y ra.

Chat oxi hoa manh nhu HNO; dam dic c6 su oxi héa xdy ra ¢ 2 dau cho
ta di acid.

Truong hop dac biét néu ta bao vé nhém -OH glucoside bﬁng cach methyl
hoa hay acetyl hoa trudc khi oxi hoa biang nudc brom, san phdm tao thanh 1a
uronic acid.

+ Phan ung véi chat khir: Du dang vong chiém ty 1¢ rat 16n trong thanh
phan, dang thang chiém ty 1& nhé nhung du dé cho ta thay rd tinh chat ciia mot
carbonyl that sy. Khi b1 khir, monose s¢€ bién thanh polyalcohol.

+ Phéan ung tao furfural: Dudi tdc dung cua acid dam dac, cac aldopentose
tao thanh furfural va aldohexose bién thanh hydroxymethylfurfural. Cac san

pham nay khi cho tac dung vé6i cac phenol cho mau dic trung nhu naphthol cho
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vong mau tim (Molisch). Pay 13 phan tng dé phan biét dudng vdi cac chat khac.
Phén tir dudng 5C s& cho mau xanh caAm thach vdi orcinol (Bial).

+ Phan tng ester hoa: Cac gdc ruou ciia monose c6 kha ning két hop véi
acid dé tao thanh ester. Cac ester phosphate thudng gip la: Glucose-6-
phosphate, fructose 6-phosphate...

4. Chuyén héa glucid

Chuyén héa glucid 1a cac qua trinh phan giai cac saccharide thanh dang
ning luong dé cung cip cho hoat dong séng cua co thé. Sau khi saccharide bi
phan giai thanh cac loai dudng don khac nhau thi tiy vao dicu kién méi truong
ma céac loai duong don nay s€ dugc phan giai theo cac chu trinh khac nhau.

4.1. Chu trinh EMP

Chu trinh EMP dugc phat hién vao ndm 1933 bd1 Embden, Mayerhof va
Parnas. Pay 1a mot qua trinh phire tap, dugc xuc tac boi nhiéu enzyme va khong
co6 sy tham gia cua oxi (Ién men ky khi).

Glucose

ATP

ADP i Hexose Kinase

Glucose-6-Phosphate

J PhosphoGlucose Isomerase

Fructose-6-Phosphate

ATP
ADP PhosphoFructose Kinase

A 4
Fructose-1,6-BisPhosphate
J AldolLase

GLAP = : — DHAP
2NAD™ + 2Pi : esave
2NADH 2 GLAP Hydrogenase

1,3-BisPhosphoGlycerate

iose Phosphate Ison

2ADP )
SATP & PhosphoGlycerate Kinase

3-PhosphoGlycerate

4 PhosphoGlycerate Mutase

4
2-PhosphoGlycerate

Enolase
A4

PhosphoEnolPyruvate
2ADP

SATP J Pyruvate Kinase

Pyruvate

Hinh 3.8: So' d6 chu trinh EMP

San phﬁm 1én men theo chu trinh AMP da s6 14 acid lactic. Chi mot lugng
nhd pyruvate bi khir carbon dé tao thanh acid axetic, etanol, CO, va aceton.

Lugng san phém phu tao thanh phu thudc vao sy c6 mat cua oxy.
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Ung dung chu trinh EMP

- San xuat acid lactic

Nguyén liéu dung dé san xuat acid lactic 1a: ri mat, dudng, tinh bot da
dugc duong hod. Nong d6 duong sir dung cho qua trinh 1én men lactic tir 8 dén
20%. Néu nguyén liéu 13 ri mat phai lam trong dé loai bo cac hop chét chira nito.

- Xt ly moi truong ao nudi

Qué trinh 1én men lactic xay ra rat tot trong méi truong acid, tuy nhién vi
khuén lactic khong c6 kha nang chiu dugc néng do acid qua cao. Khi néng do
acid qué cao s& anh hudng dén su phat trién cta vi khuan, vi vy can phai diéu
chinh d6 pH ciia moi trudng tir 6,3 + 6,5. Trong thuc té san xuat nguoi ta thudng
xuyén bo sung voi toi hodc carbonat calci dé giir pH ctia méi truong khong thay
ddi. Acid lactic thu duoc sé& & dang mudi calcilactate, duogc st dung rong rai
trong cong nghiép, vi du nhu lam dung moi cho céng nghiép san xuit son, vecni,
nhudm va thudc da... Nhiét do tdi vu cho qua trinh 1én men lactic 1a 50°C, trong
qué trinh 1én men lactic ¢6 nhiéu vi khuan tham gia vi vay san pham thu dugc
ngoai acid lactic con c6 CO, va mot sé san pham phu khac.

Nguoi ta san xuit acid lactic roi tinh ché thanh acid lactic tinh khiét dé
mg dung vao trong nganh cong nghé thuc pham, thay thé acid citric trong san
xuit banh keo, do hop...

- Ché bién cac san pham sita

Trong sita chira dudng, cazein va cac loai mudi khoang khac nén 13 moi
truong thuan 191 cho vi sinh vat phat trién. Trong sita binh thuong chira kha
nhiéu vi sinh vat (khoang 300 dén 400 té bao/1ml), vi sinh vat xAm nhap vao sita
bang nhiéu con dudng khac nhau. Dé san xudt cic san pham sita khac nhau
ngudi ta dung cac gidng vi khuan lactic khac nhau. Ung dung vi sinh vt vao
trong ché bién sita dugc biét tir rat lau.

+ San xudt sita chua: nguyén tic lam sita chua 14 do sy phét trién cta vi
khuén lactic lam pH giam manh, cazein trong sita bi dong ty. Sita tir dang long
chuyén sang dang keo sét va c¢6 mui vi thom ngon. Qua trinh 1am sita chua

ngudi ta phai str dung hai chiing vi khuan lactic ddng hinh va di hinh. Vi khuan

48



lactic ddng hinh 1én men nhanh lam giam pH, vi khudn lactic di hinh 1én men
cham va tao thanh mui thom dic trung cua sira chua.

+ San xuat phomat: dé san xuat phomat ngudi ta ding enzyme dong két
thu cazein trong sita, sau d6 tiép tuc cho 1én men v&i ndng do mudi lodng. Tuy
loai phomat ma trong qué trinh 0 chin nguoi ta st dung cac loai vi sinh vat khac
nhau. Cac loai vi sinh vat thuong dugc st dung dé lam chin phomat la: vi khuan
propionic, nAm méc...

- Mubi chua rau qua

Mubi chua rau qua nham hai muc dich co ban sau day: bao quan nguyén
liéu va 1am ting gi tri dinh dudng, gia tri cam quan ciia rau qua. Nguyén tic dé
mudi chua rau qua 1 tao diéu kién dé phat trién vi khuan lactic dong thoi han
ché tac dung cua vi khuan giy thdi rita. Hién nay, c¢6 rat nhiéu san pham rau qua
mubi chua duge st dung rong rdi & Viét Nam cling nhu trén thé gidi.

Thong thuong mudi chua rau qua nguoi ta st dung 3% luong mudi so véi
rau qua. Néu ndng d6 mudi thap thi rau qua d& bi thdi. Néu nong d6 mudi qua
cao thi qua trinh 1én men chdm, sy tao thanh acid lactic gidm.Téac dung cia mot
s6 qué trinh co ban trong mudi chua rau qua.

+ Qué trinh phoi nng: lam giam luong nudc cé trong nguyén licu.

+ Cho thém mubi, dudng: tao ap sudt thim thau, 1am nguyén liéu dé nén
chdt, khong bi nat va tré nén gion. Lam tang nhanh qua trinh 1én men.

Nhiét do thich hgp cho qua trinh 1én men 1a 26 + 35°C. Tuy nhién, & nhiét
d6 nay vi khuan butyric c6 thé phat trién manh nén trén thuc té nguoi ta khong
ché ¢ nhiét do trong khoang 20 + 25°C. Thong thudng vi khuan lactic chiu dugc
nhiét 46 thap hon so voi vi khuan khac, vi vdy trong mudi chua can ting nhanh
dd acid dé loai trir kha nang nhiém ctia mot sb loai vi sinh vat khac.

- U chua thire an gia suc

Tir 1au ngudi ta da biét sir dung qua trinh 1én men lactic dé 1 chua thic an
gia suc. Nguyén liéu dung lam thic an cho gia sic néu dem phoi kho s& lam
giam 50% gié trj ctia ching. Nhung néu ta dem 1 chua thi chi giam khoang 10%

gid tri. Pic biét bang phuong phap 0 chua sé ting nhiéu chi s6 dinh dudng khac
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ctia thirc an. Mot trong nhirng phuong phap phd bién 13 u chua thirc 4n thu cong.
Céc loai thuc an gia sac la thyc vat dugc bam nho roi cho vao vét chira, cho
thém mét it nudc vo gao. Sau d6 u kin 1 d&én 2 ngay va cho gia suc an.

Nhiét d6 thich hop cho khdi u 1a 25 + 30°C. Hién nay trong qua trinh 0
chua ngudi ta con con cho thém mudi véi ndng do tir 0,1 + 0,5% so v4i nguyén
liéu. Cho thém mudi dé 1am ting kha ning trich ly cac chat va ting cudng kha
ning trao doi chat cua vi sinh vat.

4.2. Chu trinh Krebs

Khi mé bao dugc cung cdp du oxi thi qua trinh khai thic ning luong s& di
theo qua trinh oxi héa khir v&i sy tham gia ctia chudi hd hap (c6 oxi) va chi ¢ di
theo con duong nay ning luong méi duge giai phong mot cach triét deé.

Vong Kreb 1a co ché hoa sinh rat phd bién trong gidi sinh vat hiéu khi
dung dé chuyén hoa triét dé cac hop chét hitu co can khai thac ning lugng. Qua
vong ndy, cic san phdm trung gian clia qud trinh phan giai duong, md, amino
acid déu duoc phan giai thanh CO, va H,O 1a dang ban dau cta vong tuan hoan
vat chat. Nang luong tich lily dugc giai phong hoan toan va phan 16n duge ding
tao ATP. Pay 1a vong chu chuyén lan lugt ciia ba nhom acid carbonxylic 13 acid
oxaloaxetic, Acetyl CoA va acid a-xetoglutamic nén dugc goi la chu trinh acid
Xitric carbonxylic hay 1a chu trinh citric (dua vao san phﬁm dau tién duoc tao
ra). Vong Kreb xay ra trong té bao, chit nén cia ty lap thé.

Bén chat cua vong Kreb 1a mot qua trinh oxi héa khir nhim khai théc cac
cap hydro cao nang hay cac cdp dién tur cao nang. Qua qua trinh duong phan cua
té bao chét thi glucose dugc chuyén thanh pyruvic acid , sau d6 chit nay duoc
van chuyén tdi mang cia ty lap thé, dén chat nén va dugc khir carbonxyl hoa —
oxi hoa thanh Acetyl CoA.

C6 thé chia qua trinh nay ra lam 4 giai doan chinh:

- Phan giai glucose thanh pyruvate (xem qua trinh duong phan).

- Chuyén héa pyruvate thanh acetyl- CoA.

- Ox1 hoa acetyl- CoA thong qua chu trinh Krebs (chu trinh citric acid).

- Oxi hoéa céc coenzyme khir qua chudi hd hap (xem phan khai niém vé su
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