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Tong hop kién thic vé Monosaccarit

Monosaccarit 1a nhédm hgp chat hitu co quan trong, thudc loai cacbohidrat don
gidan nhat. Chidng la nén tdng cau tao nén cac loai duong phic tap. hon nhu
disaccarit va polisaccarit. Trong chuong trinh Héa hoc I6p 12, hai monosaccarit

quan trong nhat la glucozo va fructozo.

. Pinh nghia va Phan loai Monosaccarit

1. Pinh nghia

Monosaccarit la nhitng cacbohidrat don gidn nhéat, khong thé thiy phan dugc
thanh cac phan t& duong nho hon.

e Cong thuc chung:C_(H,0) hoacC H, O_ (v6i n = 3).

e Vi du: Glucozo (C.H,,0,), Fructozo (C_H..,O_), Ribozo (C5H

6 12°6 6 1276 1005)'

2. Phan loai
Monosaccarit dugc phan loai dua trén hai tiéu chi chinh:
e Dua vao sé nguyén ti Cacbon (n):
o Trioza (n=3): Vi du: Glixerandehit (C3H603).
o Tetroza (n=4): Vi du: Erythroza (C4H804).
o Pentoza (n=5): Vi du: Ribozo, Deoxiribozo (C5H1005, C5H1004).

o Hexoza (n=6): Vi du: Glucozo, Fructozo, Galactozo (C6H1206).
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e Dua vao nhém chuc cacbonyl:

o Andozo (Aldose): Chia nhédm andehit (-CHO). Vi du: Glucozo, Ribozo.
o Xetozo (Ketose): Chlra nhdm xeton (>C=0). Vi du: Fructozo.
Il. Glucozo (c6H12°6)
Glucozo la mét andohexoza, la loai dudng phé bién va quan trong nhat.
1. Trang thai tu nhién va Tinh chat vat li

e Trang thai tu nhién: Cé trong hau hét cac bé phan clta cay nhu 13, hoa, ré,
va nhiéu nhat trong qua chin (dac biét la quad nho, nén con goi la duong nho).
Cé trong mat ong (khoadng 30%) va trong mau ngudi (néng dd n dinh

khoang 0.1%).

e Tinh chat vat li: La chat ran, dang tinh thé khéng mau, dé tan trong nudc,
c6 vi ngot nhung khéng ngot bang dudng mia.

2. Cau truc phan tu

Cac thi nghiém thuc té da ching minh cau tric cta glucozo:

1. C6 phan Ung trang bac va bi oxi héa bdi nuéc brom —» c6 nhém -CHO.

2. Tac dung vdi Cu(OH)2 tao dung dich mau xanh lam - cé nhiéu nhém -OH ké

nhau.
3. Tao este chta 5 goc axit » cé 5 nhom -OH.

4. Kh{r hoan toan bang HI cho hexan - cé 6 nguyén ti C tao thanh mach khoéng

phan nhanh.
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a. Dang mach hé
TU cac bang ching trén, ta c6é cau trdc mach hé cla glucozo:
Cong thuc cau tao:CH20H-CHOH-CHOH-CHOH-CHOH-CHO

Day la cau trdc clia moét pentahidroxi andehit.
b. Dang mach vong
Trong dung dich, glucozo tén tai chd yéu & dang mach vong 6 canh (dang

piran). Nhém -OH & C5 c6ng vao nhém -CHO tao ra hai dang vong khac nhau

goi la anome:
e a-glucozo: Nhém -OH hemiaxetal & C1 hudng xuéng dudi mat phang vong.

e B-glucozo: Nhém -OH hemiaxetal & C1 hudng |1én trén mat phang vong.

Trong dung dich, hai dang nay chuyén héa |an nhau théng qua dang mach hdo

theo mét can bang doéng.

3. Tinh chat héa hoc

a. Tinh chat caa ancol da chuc (poliancol)

Glucozo tac dung véi Cu(OH)z2 & nhiét do thuong tao ra dung dich phidc déng-

glucozo c6 mau xanh lam dac trung.

e Phuong tr‘|nh:2C6H O6 + Cu(OH)2 - (C_H,.O

eH11 6)2Cu + 2H20

12
e Hién tuong: Két tia Cu(OH)2 mau xanh lam tan ra, tao thanh dung dich mau

xanh lam dam.

e Vi du: Nhé dung dich glucozo vao 6ng nghiém chira két tia Cu(OH), lac

nhe, két tua tan.
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b. Tinh chat cia andehit (-CHO)
Glucoza thé hién tinh kh&r cila nhdm andehit.
1. Phan ung trang bac (véi dung dich AgNOs/NHs):
e Phuong trinh:CH,,OH[CHOH] ,CHO + 2[Ag(NH,),]OH - CH,OH[CHOH]
4COONH4 (amoni gluconat) + 2Ag! + 3NH3 + H20
e Hién tugng: Xuat hién Iép bac sang bong bam trén thanh 6ng nghiém.

e Vi du: Bun néng nhe hon hgp dung dich glucoza va thudc thir Tollens.

e Phan ung véi Cu(OH)2/OH- khi dun ndéng:

e Phuong tr‘|nh:CH20H[CHOH]4CHO + 2Cu(OH)2 + NaOH - CH2

OH[CHOH]4COONa (natri gluconat) + Cu20l (dé gach) + 3H20

e Hién tuong: Dung dich mau xanh lam ban dau chuyén sang két tia mau dé

gach.
e Phan ung lam mat mau dung dich Brom:
e Phuong tr‘|nh:CH20H[CHOH]4CHO + Br, + H,0 » CH,OH[CHOH],
COOH (axit gluconic) + 2HBr

e Hién tuong: Dung dich brom mau nau dé bi mat mau.

e Phan itng khir béi Hidro:
e Phuong tr‘mh:CHZOH[CHOH]4CHO + H2 --(Ni, t°)--> CHZOH[CHOH]4
CH,OH (sobitol)
e Giai thich: Nhom andehit bi khir thanh nhém ancol bac mét, tao ra mot
poliancol cé tén la sobitol.

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 4/8



c. Phan ung Ién men
Duéi tac dung cla cac enzim, glucozo c6 thé bj Ién men.

e Lén men ruqu:C6H1206 --(enzim zima, 30-35°C)--> 2C2H50H + 2C02

T

e LéEéNn men Iactic:C6H1206 --(enzim lactic)--> 2CH3CH(0H)COOH (axit

lactic)
4. Piéu ché va Ung dung

e Diéu ché:
o Trong cong nghiép: Thay phan tinh bét hoac xenlulozo véi xuc tac axit

HCI loang hoac enzim. (C6H Os)n + nHZO --(H*, t°)--> nC_H. O

10 6 126
o Trong tu nhién: Cay xanh tong hop qua qua trinh quang hap. 6CO2 +

6H20 --(anh sang, diép luc)--> C_H. O

6H1296 + 602.

6
e Ung dung:
o La nguon dinh dudng va nang lugng quan trong cho ngudi va déng vat.
o Trong y hoc: Dung lam thuéc tang luc (dang dung dich 5%, 10%, 30% dé
tiém hoac truyén tinh mach).
o Trong cbng nghiép: DuUng dé€ trang guong, trang rudt phich, va la san
pham trung gian trong san xuat etanol tir cdc nguyén liéu cé chira tinh

bét.
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Ill. Fructozo (CGleoG)

Fructozo la dong phan cla glucozo, la mot xetohexoza.
1. Trang thai tu nhién va Tinh chat vat li

e Trang thai tu nhién: C6 nhiéu trong qua ngot va dac biét trong mat ong

(chiém tGi 40%), lam cho mat ong c6 vi ngot dam.

e Tinh chat vat li: La chat ran két tinh, khong mau, dé tan trong nudc, c6 vi
ngot dam hon glucozo va dudng mia.

2. Cau truc phan tua

a. Dang mach hé

Fructozo cé cong thic phan tu C6H1206, cd 5 nhdm -OH va 1 nhém >C=0 & vi

tri C2.
Coéng thuc cau tao:CH20H-CH0H-CH0H-CHOH-CO-CHZOH
b. Dang mach vong

Trong dung dich, fructoza cling ton tai chi yéu & dang mach vong 5 canh (dang

furan) hoac 6 canh, v&i hai dang anome la a-fructozo va B-fructozo.

3. Tinh chat héa hoc

Fructozo cé tinh chat cia mot poliancol va tinh khir tuong tu glucozo.

e Tinh chat cua poliancol: Tuong tu glucozo, fructozo tac dung véi Cu(OH)2

tao dung dich phic mau xanh lam.
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e Tinh chat khua: Mac du la mot xeton, fructozo van cé phan (ng trdng bac va
phan &ng véi Cu(OH)2/OH- khi dun néng. Nguyén nhan la do trong moi
truong kiém (cé trong thudc thir Tollens va Fehling), fructozo bi chuyén hda
thanh glucozo theo mot can bang.

Can bang chuyén héa:Fructozo (trong OH-) = Glucozo
Sau dé, glucozo tao thanh sé tham gia cac phan ng trén.

e Phan ung véi Hidro: Khi bi khir béi Hz2 (xtc tac Ni, t°), fructozo cling tao ra
poliancol sobitol. CHZOH[CHOH]3COCH20H + H2 --(Ni, t°)--> CH2

OH[CHOH]4CH20H

e Phan biét véi glucozo: Fructozo khong lam méat mau dung dich nuéc brom,

trong khi glucozo cé. Pay la thuéc thir dung dé phan biét hai chat nay.

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 7/8



1IV. So sanh Glucozo va Fructozo

Pac diém  Glucozo Fructozo

e CONng thic phan tu: C6H1206'

e La monosaccarit, chat ran két tinh, tan tot trong nudc, c6 vi

ngot.
Giéng e CO tinh chat ctia ancol da chirc (tdc dung véi Cu(OH)2 & nhiét
nhau d6 thuong).
e C6 tinh kh(r (phan Gng trang bac, phan Gng véi Cu(OH)2/OH-
dun néng).
e Bi kh(r béi H2 tao ra sobitol.
e Nhdm churc: Xeton
e Nhém chic: Andehit (-CHO).
(>C=0).
Khac e Phan (ng vé6i dung dich Brom A o -
e Khéng phan tng véi dung
nhau lam mat mau.

dich Brom.

Vi ngot kém hon fructozo.
e Vi ngot dam hon glucozo.
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