CARBOHYDRATE

Phan I: HE THONG LY THUYET CO BAN VA NANG CAO
BAI 1: GLUCOSE

A. TOM TATLY THUYET
I. TINH CHAT VAT LI VA TRANG THAI TU NHIEN

Glucose 1 chét két tinh, khdng mau, nong chay ¢ 146°C (dang a) va 150°C (dang B), dé tan trong nudc,
c6 vi ngot nhung khong ngot bang dudng mia. Glucose c6 trong hau hét cac bo phan cua cay nhu 14, hoa, 13, ...
va nhit 1a trong qua chin. Bac biét, Glucose c6 nhiéu trong qua nho chin nén con goi la dudng nho. Trong
mat ong cd nhiéu Glucose (khoang 30%). Glucose ciing c6 trong co thé nguoi va dong vat. Trong mau nguoi
c6 mot lwong nho Glucose, hau nhu khong ddi (ndng do khoang 0,1%).
Il. CAU TRUC PHAN TU'
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a - Glucose (~ 36%) dang mach h¢ (0,003%) B - Glucose (~ 64%)

Trong dung dich, Glucose t6n tai chi yéu ¢ dang vong 6 canh (o va B). Hai dang vong nay lubn chuyén
héa 1an nhau theo mot can bang qua dang mach ho.
Nhém —OH & vi tri s6 1 dugc goi 13 —OH hemiacetal

Pé don gian, cong thirc ciu tao cua Glucose ¢d thé duoc viét nhu sau
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I11. TINH CHAT HOA HQC
Glucose c6 cac tinh chat cua aldehyde va alcohol da chirc
1. Tinh chat caa polyalcohol
a. Tac dung véi Cu(OH):
Trong dung dich, ¢ nhiét @6 thuong Glucose hoa tan Cu(OH). cho dung dich c6 mau xanh lam :
2CeH1206 + Cu(OH)2 —— (CeH1106)2Cu + 2H20
b. Phan wng tao este
Khi téc dung voi alhydrit acetic, Glucose c6 thé tao este chira 5 gdc acetate trong phan tir
CsH70(OCOCHz3)s
2. Tinh chét caa aldehyde
a. Oxi hoa glucose
* Phan wng caa glucose véi thudc thir Tollens
Cho khoang 2 mL dung dich AgNOs 1%, sau d6 thém tir tir dung dich NH3 5% va lic déu cho dén khi
két taa vira tan hét. Dung dich thu duoc 1a thudc thir Tollens.
Thém tiép 2 ml dung dich Glucose lic déu, cho éng nghiém vao cdc nudc néng ngadm khoang vai pht,
trén thanh 6ng nghiém thay xuat hién mot 16p bac sang nhu guong.



Giai thich : Phirc bac ammonia da oxi hoa Glucose thanh ammonium gluconate vao dung dich va giai
phéng bac kim loai bam vao thanh éng nghiém.

CH20OH[CHOH]4CHO + 2[Ag(NH3).]JOH 5 CH,OH[CHOH]sCOONHs + 2Agl + 3NHs + H,0
ammonium gluconate
* Phan &ng cuaa glucose voi Cu(OH)2
Glucose cd thé khir Cu (I1) trong Cu(OH)2 thanh Cu (I) dudi dang Cu20 két tia mau do gach.

CH2OH[CHOH]4CHO + 2Cu(OH), + NaOH 5 CH20OH[CHOH]sCOONa + Cu204 + 3H,0
Sodium Gluconate

* Phan wng caa glucose véi dung dich bromine
Glucose 1am mat mau dung dich bromine.

CH,OH[CHOH]4CHO + Br; + H,.O— CH,OH[CHOH]4COOH + 2HBr

Gluconic acid

b. Khir Glucose
Khi dan khi hidro vao dung dich Glucose dun noéng (xtic tac Ni), thu duoc mot polyalcohol co tén la sobitol:

CH2OH[CHOH]4.CHO + H, —™-Y 5 CH,OH[CHOH]4sCH,OH
Sorbitol
3. Phan wng I1én men
Khi c6 enzim (men rugu) xuc tac, Glucose bi Ién men cho ethyl alcohol va khi carbonic :

enzim
CeH1206 —— 2CzHsOH +2CO,T
Khi c6 enzim (men men lactic) xdc tac, Glucose bi 1én men cho lactic acid

enzim
CeH1206 — 2CH3CH(OH)COOH

4. Tinh chét riéng caa dang mach vong
Riéng nhom —OH & C1 (-OH hemiacetal) cua dang vong tac dung véi methanol cé HCI xdc téc, tao ra
methyl glicoside:
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Khi nhém —OH ¢ Ci da chuyén thanh nhdm —OCHs, dang vong khéng thé chuyén sang dang mach ho
duoc nira.
IV. PIEU CHE VA UNG DUNG
1. Pidu ché

Trong cdng nghiép, Glucose dugc diéu ché bang cach thay phan tinh bot nho xc tac acid clohydric lodng
hodc enzim. Nguoi ta ciing thuy phan Cellulose (cé trong vo bao, mun cua) nhd xuc tac acid clohydric dac
thanh Glucose dé 1am nguyén liéu san xuét ethyl alcohol. Hai phuong phap d6 déu duoc tom tit bang phuong
trinh phan Gng nhu sau :

HO OH + CH;OH —f< HO

(CsH1005)n + nHO0 —Y 5 nCeH1206
tinh bot hoac Cellulose

2. Ung dung

Glucose 1a chat dinh dudng c6 gié tri ciia con ngudi, nhit 1a ddi véi tré em, ngudi gia. Trong y hoc,
Glucose duogc ding 1am thude ting luc. Trong cdng nghiép, Glucose duoc dung dé trang guong, trang rudt
phich va la san pham trung gian trong san xuat ethyl alcohol tir cac nguyén liéu c6 chira tinh bot va Cellulose.
V.PONG PHAN CUA GLUCOSE : FRUCTOSE

Fructose (CsH1206) & dang mach hé 1a mét polihydroxy ketone, c6 cong thic cau tao thu gon 14 :



CH2OH - CHOH - CHOH - CHOH - C — CH,0OH
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Hosc viét gon 1a : O
CH20H[CHOH]:COCH,0H
Trong dung dich, Fructose ton tai chu yéu & dang B, vong 5 canh hoic 6 canh. O trang théi tinh thé,
Fructose ¢ dang 8, vong 5 canh :
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Dang f - Fructose

Fructose I chit két tinh, dé tan trong nuéc, ¢6 vi ngot hon duong mia, cé nhiéu trong qua ngot va dic biét
trong mat ong (t&i 40%) lam cho mat ong ¢6 vi ngot dam.

Twong tu nhu Glucose, Fructose tac dung véi Cu(OH), cho dung dich phirc mau xanh lam (tinh chat cua
alcohol da chirc), tac dung véi hidro cho polialcohol (tinh chét caa nhém cacbonyl).

Fructose khong c6 nhdm —CH=0 nhung van cd phan ang trang bac va phan tng khir Cu(OH)2 thanh Cu20
1a do khi dun néng trong méi trudng kiém nd chuyén thanh Glucose theo can bang sau :
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BAI 2 : SACCHAROSE

A. TOM TAT LY THUYET
I. TINH CHAT VAT LI VA TRANG THAI TU NHIEN

Saccharose la chit két tinh, khdng mau, vi ngot, dé tan trong nudc, néng chay & 185°C.

Saccharose ¢6 trong nhiéu loai thuc vét va Ia thanh phan chu yéu cua dudng mia (tir cay mia), duong ci
cai (tir cu cai dudng), duong thét ndt (tir cum hoa thét nt).

O nuéc ta, dudng mia dugc san xuat dudi nhiéu dang thuong pham khéc nhau : dudng phén 1a duong mia
két tinh ¢ nhiét do thuong (khoang 30°C) dudi dang tinh thé Ion. Puong cat 1a dudng mia két tinh c6 13n tap
chat mau vang. Puong phén 1a duong mia dugc ép thanh phén, con chtra nhiéu tap chat, c6 mau nau sam.
buong kinh chinh 1a saccharose ¢ dang tinh thé nho.

Il. CAU TRUC PHAN TU'

Saccharose c6 cong thirc phan tir 1a C12H22011. Nguoi ta xac dinh cau tric phan tir saccharose cin ctr vao
cac dir kién thi nghiém sau :

- Dung dich saccharose hoa tan Cu(OH): tao thanh dung dich mao xanh lam, ching to phéan tu saccharose
¢6 nhiéu nhém —OH ké nhau

- Dung dich saccharose khéng c6 phan ng trang bac, khdng bi oxi héa bai, chung to trong phéan tir
saccharose khdng c6 nhom —CHO.

- Pun nong dung dich saccharose c6 mat acid vo co lam xuc tac, ta dugc Glucose va Fructose.

Cac dir kién thuc nghiém khac cho phép xac dinh duoc trong phan tir saccharose goc a. - Glucose va gc
B - Fructose lién két véi nhau qua nguy@n tir oxygen giita C1 ciia Glucose va Cz cua Fructose (C1 - O - Ca).
Lién két nay thuoc loai lién két glicoside. VVay, cau tric phan tir saccharose duogc biéu dién nhu sau :
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gdc o - Glucose géc B -Fructose
I11. TINH CHAT HOA HOC

Saccharose khdng cd tinh khir vi phan tir khdng con nhém —OH hemiacetal ty do nén khéng chuyén thanh
dang mach ha chira nhém aldehyde. Vi vay, saccharose chi c6 tinh chat cua alcohol da chirc va cé phan ung
cua disaccharide.

1. Tinh chét caa polyalchohol
Phan &ng véi Cu(OH):

Thi nghiém : Cho vao 6ng nghiém vai giot dung dich CuSO4 5%, sau d6 thém tiép 1 ml dung dich NaOH
10%. Gan bo phan dung dich, giit lai két tha Cu(OH)2, thém khoang 2 ml dung dich saccharose 1%, sau dé
lic nhe.

Hién twong : Két taa Cu(OH): tan trong dung dich saccharose cho dung dich xanh lam.

Giai thich : La mét polyol c6 nhiéu mhom —OH ké nhau nén saccharose di phan ung voi Cu(OH), sinh
ra phtrc dong - saccharose tan c6 mau xanh lam.

2C12H22011 + Cu(OH)2 — (C12H21011)2Cu + 2H20

2. Phan wng thay phan
Dung dich saccharose khdng c6 tinh khir nhung khi dun néng vai acid thi tao thanh dung dich ¢o tinh khir
1a do nd bi thuy phén thanh Glucose va Fructose :

CioH2011 + H,0 —FY 5 CeH1206 + CsH1206



saccharose Glucose  Fructose

Trong co thé ngudi, phan ¢ng nay xay ra nho enzim.
IV. UNG DUNG VA SAN XUAT PUONG SACCHAROSE
1. Ung dung

Saccharose dugc dung nhiéu trong cdng nghiép thuc pham, dé san xuét banh keo, nudce giai khat,... Trong
cdng nghiép dugc pham dé pha ché thudc.
2. San xuat dwong saccharose

Glucose 1a chat dinh dudng c6 gia tri cua con ngudi, nhat 1a ddi véi tré em, ngudi gia. Trong y hoc,
Glucose duoc dung lam thube tang lwc. Trong cdng nghiép, san xuat duong tir cdy mia qua mot sé cong doan
chinh thé hién ¢ so d6 dudi day :

Cay mia
(1) Ep

Nudc mia (12 — 15% duong)

(2) + Vai sira, loc bo tap chat
Dung dich dudng cd 13n hop chat caa canxi

(3) +COg, loc bo CaCOs
Dung dich duong (c6 mau)

(4) + SO, tay mau

Dung dich duong (khéng mau)

Lén men

buong kinh Nuéc ri duong ——— > Ruou

V. PONG PHAN CUA SACCHAROSE : MALTOSE

Trong s cac dong phan cua saccharose, quan trong nhat 1a maltose (con goi 1a duong mach nha). Cong
thurc phan tir C12H2011.

O trang thai tinh thé, phan tir maltose gdm 2 gbc Glucose lién két voi nhau caa Ci cua goc o - Glucose
nay véi Ca ciia goc o - Glucose kia qua mot nguyén tir oxi. Lién két o - C1 - O - C4 nhu thé duoc goi 1a lién
két o -1,4 - glicoside.

Trong dung dich, géc o - Glucose ciia maltose c6 thé ma vong tao ra nhém —CH=0 :
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Maltose két tinh Dgng aldehyde cua maltose trong dung dich
Do céu trac nhu trén, maltose c6 3 tinh chat chinh :
Tinh chit cua polyol giéng saccharose : tac dung véi Cu(OH)2 cho phirc ddng - maltose mau xanh lam.



