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Chuong 1
Saccharide

La hop chit hitu co duge tao nén tir cac nguyén td: C, H, O ¢6
cong thirc cau tao chung Cm(H,0)n, thudng m = n. Do ¢6 cong thirc cAu
tao nhu trén nén saccharide thuong duoc goi 1a carbohydrate - c6 nghia la
carbon ngdm nudc.

Tuy nhién c6 nhiing saccharide c6 cong thirc cau tao khong tmg
v6i cong thirc chung néi trén vi du: deoxyribose (CsH;¢Os).

C6 nhitng chat khong phai 1a saccharide nhung c6 cong thirc cu
tao phu hop vai cong thuc chung ¢ trén vi du : acetic acid (CH;COOH).

Saccharide 14 thanh phan quan trong trong moi sinh vat .

O thuc vat, saccharide chiém tr 80 - 90% trong lugong kho,
saccharide tham gia vao thanh phan cac m6 nang dd, vi du cellulose, hay
tich trtr dudi dang thuc phﬁm du trfr v6i lugng 16n, vi du tinh bot. O dong vat,
ham lugng saccharide thap hon nhi€u, thuong khong qua 2%, vi du glycogen.

1.1. Monosaccharide
1.1.1. Céu tao va danh phdp
La chat c6 chita nhiéu nhom ruou va mét nhém khir oxy (nhom khir 1a
nhom carbonyl 1a aldehyde hay ketone).
-Nhom khir 14 aldehyde ta c6 dudng aldose va co cong thirc tong quat:
CHO
|
(CHOH),
|
CH,OH
- Nhém khir 1 ketone ta c6 dudng ketose ¢6 cong thirc tong quat:
(lezOH
C=0

|
(CHOH)n

|
CH,OH
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CHO - CH,0H dugc xem nhu 1a “monosaccharide”don gian nhit.

Trong thién nhién monosaccharide c6 chira tir 2 dén 7 carbon va duoc
goi tén theo sO carbon (theo tiéng Hy Lap) + ose

Vi du: monosaccharide c6 3C goi 1a triose. Tuong tu ta co tetrose,
pentose, hexose, heptose.
1.1.2. Péng phéin quang hoc

Quy uéc Fischer: Fischer 13 nguoi dau tién néu ra nguyén tic biéu
dien cac monosaccharide bang cong thirc hinh chiéu ctuia chiing. Theo do:
hinh chiéu ctia cac nguyén tir carbon bat doi (C*) va cac nguyén tir C khac
nam trén mot duong thang, nguyén tir C c6 so thur tu nhd nhat cé hinh chiéu
nam trén cung. Con cac nhom thé c6 hinh chiéu ¢ bén phai hay bén trai.

Vi du : glyceraldehyde.

Vi glyceraldehyde co6 1 C* nén theo quy tic cua Van’t Hoff c6 2
dong phan (N = 2n)

1|CH0 1(|:Ho

HO- ,C* -H HoC*OH  D: -OH & bén phai

| | L: -OH & bén tréi
:CH,0H JCH,OH

L glyceraldehyde D glyceraldehyde.
Khi phén tir monosaccharide c6 nhiéu C* thi cong thirc c¢6 dang D
hay L duoc can cur vao vi tri nhom OH ctia C* xa nhom carbonyl nhat.

Vidu: (|JHO CHO
H-(|?-OH H-C-OH
HO-C-H HO-C-H
H-C-OH H-C-OH
H-C-OH HO-C-H
CH,OH CH,OH

D glucose L glucose
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Chii y: monosaccharide tir triose trd 1én déu c6 C* trir dihydoxy aceton
CH,OH

C=0

CH,OH
1.1.3. Cong thirc vong cua monosaccharide

Cong thtre thang theo Fischer nhu trinh bay ¢ trén khong phu hop
v&i mot s6 tinh chat hoa hoc cua chung nhu: mot sb phan ung hoa hoc
thuong xay ra véi aldehyde khong xay ra d6i voi monosaccharide . Vi vay
c6 thé nghi ring nhom -CHO trong monosaccharide con ton tai dudi dang
cAu tao riéng biét nao do.

Mt khéc: monosaccharide c6 thé tao ether véi methanol tao thanh
mot hdn hop 2 ddng phan co ciing nhom methoxy (- OCH;). Diédu d6
chirng to trong monosaccharide con tdn tai mot nhom -OH dic biét.

Qua nghién ctru Kolle cho thdy: s6 dong phan thu duoc cua
monosaccharide thuc t& nhidu hon s6 ddng phan tinh theo cong thirc N=2", do
do6 dé giai thich cac hién tuong trén, Kolle cho ring ngoai dang thing
monosaccharide con ton tai & dang vong.

Su tao thanh dang vong xdy ra do tac dung ctia nhém -OH cung
phan tir monosaccharide tao thanh dang hemiacetal hay hemiketal.

o H H Gt oR
1 | 1 2 Il'n e 2
R—C  + HO—RF — R——OR — R— R + H0
H HO=R"
Adehyda  Aloohol Harmaoatal Acelal

Hl -y O

R—E} 0+ HO—F .._1::— OF + Ha
|-|n-|::

Katone Aleohol Hemm katal Katal
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Vi du : cau tao vong cua glucose xay ra nhu sau:

H -Glnocsa

i it 4 b
- e G oo prrrarsss o B ep -G oo Tarss o

Do su tao thanh hemiacetal vong ma C; tréd nén C*, nhém -OH méi
duoc tao ra & C; 1a -OH glucoside. Tuong tu véi ketose thi C; tré nén C*,
nhom -OH méi dugc tao ra & C, la -OH glucoside khi tao thanh
hemiketal.

Céch biéu dién cong thirc vong nhu trén dwa vao nguyén tic cta
Haworth: C va cau ndi voi oxy nam trén mot mat phang , cdic nhém thé &
cong thirc thang nam & bén phai thi ¢ cong thirc vong nam dudi mat phang va
nguoc lai. Riéng cac nhom thé ctia C ¢ nhom OH dung dé tao cau ndi oxy thi
theo quy tac nguoc lai.

1.1.4. Hién twong hé bién ciia monosaccharide

Nhu ta thdy, khong thé giai thich duoc tit ca cac tinh chat cua
monosaccharide néu ta chi thira nhan mét dang cau tao nao dé cua
monosaccharide. Nén nguoi ta cho rang cac dang cau tao do cé thé da
chuyén hod lan nhau.

[ pyranose oL pyranose
Dang thing

B Furanose o Furanose
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1.1.5. Tinh chdt ciia monosaccharide
1.1.5.1. Ly tinh

Céc monosaccharide tan trong nudc, khong tan trong dung moi
hitu co, c6 tinh quay cuc trir biose vi khong c6 C*.
1.1.5.2. Hoa tinh
a. Monose la tdc nhan khu

Trong moi thng kiém, khir cac ion kim loai nang co6 hoa tri cao
thanh ion c6 hoa tri thap hay cac ion kim loai thanh kim loai.

Tinh khir nay do nhom aldehyde hay nhom ketone tao ra va cac
monose bién thanh acid.

Vi du: Cu®’ bi bién d6i thanh Cu’ trong phan tmg véi thudc thi
Fehling, Ag" bi bién ddi thanh Ag trong phan {mg trang guong.
b. Phan tmg véi cac chat oxy hoa

Tuy thudc vao chat oxy hoa:

- Chét oxy hoa nhe nhu nudc brom dudng aldose s& thanh aldonic
acid, voi ketose phan ung khong xay ra.

‘ - Chat oxy hoa manh nhu HNO; ddm dic co su oxy hoa xay ra ¢ 2

dau cho ta di acid.

- Truong hop dac biét néu ta bao vé nhom -‘OH glucoside béng
cach methyl hoa hay acetyl hoa trudc khi oxy hoa bang nuéc brom, san
pham tao thanh la uronic acid.

c. Phan tmg v&i chét khir

Du dang vong chiém ty 1& rat 16n trong thanh phan, dang thang
chiém ty 1& nho nhung du dé cho ta thiy rd tinh chit ciia mot carbonyl that
su. Khi bi khir: monose s& bién thanh polyalcohol.
d. Phan tng tao furfural

Dudi tac dung cta acid dam dac, cac aldopentose tao thanh furfural
va aldohexose bién thanh hydroxymethylfurfural. Cac san pham nay khi
cho tac dung vdi cac phenol cho mau déc trung nhu: o naphthol cho vong
mau tim (Molisch). Pay 1a phan Gng dé phan biét duong voi cac chét
khac. Néu duong 5C s& cho mau xanh cam thach véi orcinol (Bial).
e. Phan ung ester hoa

Cac gbe rugu ctia monose ¢6 kha nang két hop véi acid dé tao thanh ester.

Céc ester phosphate thuong gap la: Glucose-6-phosphate, fructose-
6-phosphate...



22

1.1.6. Cac monose quan trong
1.1.6.1. Pentose

HH -?___I::l HH _..-__:?':I HH ¥ H /-__:____l:l
H o H_& op HO—d 51 HO—d 51
H— OH & _on H— OH n & _on
HoOH H., OH HoOH HL OH
| o-Ribose | | p-Arabinosea | p-Lymoss
CHLOH CHoOH
i I
H_']'_DH HO—— 1
H—G—OH H———OH
éHzﬂH E‘-HE-::H
I p-Myvhilose I

1.1.6.2. Hexose

Céc hexose quan trong nhu:

* Glucose: con goi 1 dextrose vi lam quay mit phang anh sang
phan cyc vé phia phai.

Pho bién rong rdi trong thyc vat nhat 14 trong qua nho, nén con goi 1a
duong nho, trong mau nguoi ¢ 0.8 - 1,1 g/l, nhitng nguoi bi bénh dai duong
c6 the dén 2g/1. Céc disaccharide quan trong 1a saccharose, lactose, maltose va
cac polysaccharide quan trong la tinh bot, glycogen. Nguoi ta str dung glucose
trong y hoc nhu chat tang luc.

* D - Mannose: it gdp ¢ trang thai ty do, thuong gidp trong
polysaccharride va glucoside

* D - Galactose: 14 thanh phan cua lactose c6 trong sita con goi la
duong ndo tuy. Chuing la thanh phan cau tao cua raffinose, hemicellulose.
pectine...

* D - Fructose con goi 1a levulose vi 1am quay mat phang anh sang
phén cuc vé phia trai.

Fructose con goi la dudng qua, cé ¢ trang thai tu do trong trai cay
chin va mat ong. Chung la thanh phan ctia disaccharide saccharose. Trong co
the ta con thay ¢ dang ester voi phosphoric acid dong vai tro quan trong trong
trao doi chat. Fructose c6 d§ ngot rat 16n, dang o c6 dd ngot bang 1/3 dang p.
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