Hoa 9 — Bai 29. Carbohydrate, Glucose va Saccharose
Phin A. Li Thuyét

I. Khai niém carbohydrate

Carbohydrate 1a nhém hop chat hitu co duoc tao thanh tir cac nguyén td C, H, O, c6 thé viét dudi cong
thirc chung 1a C,(H2O)pm.

Carbohydrate thuong gap la: glucose, saccharose, cellulose, tinh bot. Day 1a nhirng carbohydrate c6
nhiéu tmg dung trong doi séng hang ngay ciia con ngudi.

I1. Glucose va Saccharose

1. Tinh chit vét Iy va trang thai ty nhién

a. Glucose c6 cong thirc phan tir C¢H,,0s, dang tinh thé khong mau (khdi luong riéng 1,56 g/em?),
khong muli, c6 vi ngot nhe. Glucose tan tot trong nudc.

Glucose 13 loai duong cé trong nhiéu trai cay chin (dac biét nho chin, nén con goi 1a duong nho).
Glucose ciing c6 trong méau, dong vai trd 12 ngudn nang lwong chinh cho cac hoat dong & té bao.

b. Saccharose c6 cong thirc phén tir C,H»0;, dang tinh thé khong mau (khdi lwong riéng 1,58 g/cm
%), khong mui, ¢ vi ngot. Saccharose tan tdt trong nudc.

Saccharose 1a loai dudng c6 nhiéu trong mia, ci cai tréng, hoa thét nét.

Nhu vy, glucose va saccharose c6 tinh chat vat Iy twong dbi gidng nhau, deu 1a cac loai tinh thé duong
khong mau, khong mui, c6 vi ngot, dé tan trong nude va c6 khéi luong riéng gan bang nhau.

2. Tinh chit hoa hoc

a. Phan &ng trang bac cua glucose

Thi nghi¢m vé phan {ng triang bac ciia glucose

Chudan bi: dung dich glucose 10%, dung dich AgNO; 1%, dung dich NH; 5%, cb¢ nudc nong, éng
nghiém.

Tién hanh:

- Cho khoang 1 mL dung dich AgNO; 1% véo dng nghiém.

- Thém tir tir dung dich NH; 5% vao 6ng nghiém va lic déu dén khi két tiia tan hoan toan.

- Cho khoang 1 mL dung dich glucose 10% vao ong nghiém, lic déu.

- bat 6ng nghiém vao cdc dung nude nong (khoang 70 - 80 °C), dé yén khoang 5 phit.

* Nhdn xét:

- Quan sat trén thanh 6ng nghiém thiy xuat hién mot 16p trang mau bac sang, ching to di xay ra phan
ung hoéa hoc.

- Lop trang mau sang thu dugc trén thanh dng nghiém chinh 13 kim loai Ag.

Nhu vay, tinh chit dic trung cua glucose 1a co phan mg hoa hoc vt silver nitrate trong dung dich
ammonia tao ra bac kim loai. Phan tmg nay duoc dung dé trang bac 1én kinh trong san xuit guong soi, nén
c6 tén la phan tng trang guong (hay phan ng trang bac).

- Phuong trinh hoa hoc ctia phan tmg trang bac duoc biéu dién ¢ dang don gian nhu sau:

CeHi1206 + Ag,0 — CH 1207 + 2Ag

Hoic c6 thé biéu dién diy du hon nhu sau:

CsHi;0sCHO + 2AgNOs + 3NH;3 + H,O — CsH;;0sCOONH, + 2Ag + 2NH4NOs

Luu y: Saccharose khong c6 phan tng nay.

b. Phin trng 1én men rwgu cia glucose

Dudéi tac dung cua enzyme, glucose bi 1én men tao thanh ethylic alcohol. Phan tng nay duogc st dung
dé san xuit bia, ruou hay céc loai dd uéng ¢6 cdn khéc.

CeHiO6 . 2C,H;OH + 2CO,

c. Phan irng thuy phan cia saccharose

Phan Umg dac trung cua saccharose 1a thuy phéan (trong moéi truong acid hodc dudi tic dung cua
enzyme) sinh ra glucose va fructose (mot loai duong co cong thirc phan tir gidng glucose nhung khac vé
cong thic cu tao).

C12H011— CsH 1206 (glucose) + C¢H 1206 (fructose) (xuc tac acid H', dun nong hoac enzyme)

3. Vai tro va wng dung cua glucose va saccharose

a. Vai tro

Glucose hinh thanh ¢ thuc vat qua qua trinh quang hgp va ¢ dong vat qua qué trinh tiéu hoa



carbohydrate. Glucose 1a nguén nang lugng chinh cho ca thuc vat va dong vat, cung cép nang lugng cho cac
té bao, hd tro ting trudng va trao ddi chat.

Saccharose ¢6 vai tro cung cap ning luong cho co thé nén duoc sir dung phd bién lam nguyén liéu
trong céng nghiép thyc pham.

Tiéu thy qua nhiéu glucose, saccharose trong thoi gian dai c6 nguy co bi beo phi va mic cac bénh khac
nhu tiéu duong, tim mach,... vi vay can str dung hop 1y dé t6t cho sirc khoe.

b. Ung dung

Glucose duoc dung lam nguyén li¢u trong cong nghiép duoc pham, thuc pham. Ngoai ra, glucose
cling 1 nguyén liéu dé san xuit do udng co con va trang guong.

Saccharose dugc str dung lam chat tao ngot cho nhleu loai d6 ubng va banh keo.
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Guong soi Rwou vang Dich truyén glucose Nwéece trai cay Banh keo

Mét sb ng dung cuia glucose (a) va saccharose (b)

Quan st hinh anh chiing ta c¢6 thé nhan thay glucose chu yéu dugc str dung trong cong nghiép trang
bac nhu trang rudt phich, trang guong, Ién men rugu trai cay, dung truyén cho bénh nhan dé phuc hoi st
khde; trong khi do saccharose chu yéu tao vi ngot trong cac loai banh keo, nudc giai khat, sira..

Phan B. Bai Tap Ty Luén

Céu 1. Thyc hién diy chuyén hoa sau:

Tinh bot — Glucose — Ethylic Alcohol — Acetic Acid — Ethyl Acetate

Bai gidi:

(CsH10Os)n + nH,O — nC¢H 1,04 (xUc tac acid, dun nong)

C6H1206 — 2C2H50H + 2C02 (Xl:lC tac enzyme)

C,H;0H + 0, — CH;COOH + H,O (xtic tac men gidm)

CH;COOH + C,Hs0H = CH;COOC,H;s + H,O (xtc tac acid H,SO, déc, dun néng)

Cau 2. Lén men dung dich chira 300 gam glucose thu dugc 92 gam ethylic alcohol. Tinh hidu suét qua trinh
lén men thanh ethylic alcohol.

Bai giai:

PTHH: C¢H,06 — 2C,HsOH + 2CO, (xtc tac enzyme)

Hiéu suat clia qua trinh 1én men: H = 92:46:2%180:300*100% = 60%

Cau 3. Lén men m gam glucose voi hiéu sudt 90%, lugng khi CO, sinh ra hp thu hét vao dung dich nudc
voi trong, thu dugc 10 gam két tiia. Khéi lvong dung dich sau phan tng giam 3,4 gam so v6i khéi lwong
dung dich nuéc voi trong ban dau. Tinh gsia tri ctia m.

Bai giai:

PTHH: C6H1206 — 2C2H50H + 2C02 (XﬁC tac enzyme)

CO, + Ca(OH)z — CaCO; + H,O

S6 mol khi CO, = (10 — 3,4):44 = 0,15 mol

Gid trim = 0,15:2:0,9*180 = 15 gam



Céu 4. Chia m gam glucose 1am hai phan bang nhau. Phan mot dem thuc hién phan tng trang guong thu
dugc 27 gam Ag. Phan hai cho 1én men rugu thu duoc V mL ethylic alcohol (d = 0,8g/mL). Gia st cic phan
ung xay ra hoan toan. Tinh gia tri cua V.

Bai giai:

PTHH: C6H1206 + Ag20 —> C6H1207 + 2Ag

C6H1206 — 2C2H50H + 2C02 (XﬁC tac enzyme)

S6 mol glucose trong 1 phan = 27:108:2 = 0,125 mol

Giatri V =0,125%2%*46:0,8 = 14,375 mL

Céu 5. Mot loai nude mia c6 ndong do saccharose 7,5% va khéi luong riéng 1,1g/mL. Tir nudc mia d6 nguoi
ta ché bién thanh dudng két tinh (chira 2% tap chat) va ri dudng (chtra 25% saccharose). Ri duong lai duogc
1én men thanh ethylic alcohol v6i hiéu suat 60%.

a. Tinh khdi luong dudng két tinh va khoi lugng ri dudong thu duoc tir 1000 L nude mia d6. Biét rang 80%
saccharose & dang duong két tinh, phan con lai ¢ trong ri duong.

b. Toan bd lugng ethylic alcohol thu dugc tir 1€én men ri dudong noi trén dugce pha thanh rugu 40°. Tinh thé
tich rugu 40° thu duoc biét rang khdi lugng riéng cia ethylic alcohol 1a 0,8g/mL.

Bai giai:

a. Khoi lugng saccharose c6 trong 1000L nude mia = 1000*1000*1,1*7,5:100 = 82500 (g)

Khoi lugng duong ket tinh = 82500*0,8:0,98 = 67347 (g)

Khoi lugng ri duong = 82500%0,2:0,25 = 66000 (g)

b. Khoi luong saccharose c6 trong ri duong = 82500*0,2 = 16500 (gam)

PTHH C12H22011 + H20—> 4C2H50H + 4C02 (Xl’lC tac enzyme)

Thé tich rugu thu dugc = 16500:342*4%46:0,8:0,4 = 27741 mL = 27,7 (L)

Phan C. Bai Tap Tric Nghiém

Nhan biét

Cau 1. Cong thurc phan tir cua glucose la:

A_-C6H1206 ) B- ClZHZZOll C- C6H1207 D- C12H22012

Cau 2. bac diém nao sau day khong phai cua glucose

A. dé tan trong nuSe B. c6 nhiéu trong cay mia

C. c6 vi ngot D. dung nang cao stic khoe cho ngudi dm
Céu 3. Glucose duoc tao thanh tir nhitng nguyén té nao

A.C,H, O B.C,H C.C,H,N D.C,H,N,O

Cau 4. Trong thi nghiém vé phan tng trang guong cua glucose, dung dich nao sau day khong duoc str dung
A. dung dich AgNO; B. Dung dich NH;

C. Dung dich glucose D. Dung dich NaCl

Cau 5. Bac diém nao sau day khong phai ctia saccharose

A. dé tan trong nudc B. c6 nhiéu trong cdy mia

C. c6 vi ngot D. c6 phan tng trang bac

Cau 6. Ung dung nao sau day khong phai cua glucose

A. duing trong san xuét gidy va to soi B. trang rudt phich, trang guong

C. 1én men rugu trai cay D. truyén nang cao sirc khoe cho ngudi bénh
Cau 7. Thuy phan saccharose trong dung dich acid dun néng thu dugc

A. chi glucose B. chi fructose

C. ca glucose va fructose D. khong xay ra phan ing

Céau 8. Thyc hién phan tng trang guong, cho 14,4 gam glucose vao dung dich AgNO; trong NH; du. Sau
phan tng thu dugc khéi luong Ag 13, biét hiéu suat phan tng 100%

A. 8,64 gam B. 34,56 gam C. 17,28 gam D. 11,52 gam

Cau 9. Thyc hién phan ung trang guong, cho 9,0 gam glucose vao dung dich AgNO; trong NH; du. Sau
phan tmg thu dugc khdi luong Ag 13, biét hi¢u suat phan tmg 80%



A. 4,32 gam B. 8,64 gam C. 13,50 gam D. 10,80 gam
Cau 10. Glucozo va saccharose déu:

A. ¢o6 cung cong thirc phan tu B. c6 cung thanh phan nguyén t6 trong phan tir
C. c6 phan Ung trang bac D. c6 cung khéi lugng riéng

Cau 11. Chat nao sau day khong phai carbohydrate

A. glucose B. cellulose

C. saccharose D. ethylic alcohol

Cau 12. Glucose con goi la:

A. duong nho B. duong mia C. duong mat ong D. duong mach nha

Cau 13. Thay phéan hoan toan 8,55 gam saccharose trong dung dich acid dun néng. Tinh khéi luong glucose
thu duogc trong dung dich sau phan ung

A. 2,70 gam B. 2,25 gam C. 9,00 gam D. 4,50 gam

Cau 14. Tinh khéi luong glucose ¢6 trong 300 mL dung dich 0,25M

A. 10,80 gam B. 18,90 gam C. 13,50 gam D. 8,10 gam

Cau 15. Vi nguoi khoe manh, Iuc doi lugng duong glucose trong mau thuong bao nhiéu

A. 70-100 mg/dL B. 40-70 mg/dL C. 100-130 mg/dL D. 130-160 mg/dL
Théng hiéu

Céu 1. Hoa qua 1én men thudng c6 ndng do con vi:

A. xay ra phan Ung Ién men tao C;HsOH B. trong hoa qua c6 san C,HsOH

C. xdy ra phan tng thiy phan C,,H»O0; D. xdy ra phan ting thuy phan C¢H;,O¢

Céu 2. Dudi tac dung cua enzyme, glucose bi 1én men tao thanh ethylic alcohol va khi carbon dioxide. Tinh
thé tich khi CO, thu dugc (¢ dkc) khi 1én men hoan toan 54 gam dung dich glucose 20%

A.2,2311L B. 5,2800 L C.1,4874 L D.2,9748 L

Cau 3. Lén men hoan toan 54 gam dung dich glucose 20%. Tinh ndng do % cua dung dich ethylic alcohol
thu duoc sau phan ing

A.11,33% B. 5,67 % C. 12,33 % D. 4,67%

Céu 4. Lén men 45 gam dung dich glucose 20%. Tinh nong do % cua dung dich ethylic alcohol thu dugc sau
phan Ung, biét hiéu suat cua qua trinh 1én men 1a 80%

A. 887 % B. 9,97 % C. 10,97 % D. 7,87 %

Cau 5. Thiy phan hoan toan 3,42 gam saccharose trong méi truong acid, thu dugc dung dich X. Cho toan bd
dung dich X phan tng hét véi luong du dung dich AgNOs/NH;, dun ndng thu duge m gam Ag. Gia tri cia m
la

A. 43,20 B. 4,32 C.2,16 D. 21,60

Cau 6. Cho 50 mL dung dich glucose chua rd ndng do tac dung véi lugng du dung dich AgNOs/NH; du thu
dugc 2,16 gam Ag két tia. Nong d6 mol/L cta dung dich glucose da dung

A. 0,20M B. 0,10M C.0,0IM D. 0,02M

Cau 7. Thily phan m gam saccharose trong méi truong acid véi hiéu suat 90% thu dugc san pham chira 10,8
gam glucose. Gia tri ciam la

A.228 B. 17,1 C. 18,5 D. 20,5

Cau 8. Thuc hién phan ing trang guong 36 gam dung dich glucose 10% trong dung dich AgNOs/NH; du véi
hiéu suat 40%. Sau phan ting khdi luong Ag thu dugc 1a

A. 2,16 gam B. 1,728 gam C. 2,592 gam D. 4,32 gam

Cau 9. Lén men dung dich chira 300 gam glucose thu dugc 92 gam ethylic alcohol. Hiéu sudt qué trinh 1én
men tao thanh ethylic alcohol 1a:

A. 40% B. 80% C. 54% D. 60%

Cau 10. Phét biéu nao sau ddy 1a diing



A. Thily phan hoan toan saccharose chi thu dugc mot san pham duy nhét

B. Phan ung thuy phan saccharose dugc thuc hién trong moéi truong base

C. Glucose c6 phan tng thuy phan nhu saccharose

D. San pham cua phéan mg thity phan saccharose c6 thé tham gia phan ting trang bac.

Cau 11. Phét biéu nao sau day 1a sai

A. Glucose va Saccharose c¢6 cung thanh phan nguyén t6

B. Glucose va Saccharose tot cho strc khoe nén ¢ thé sir dung nhiéu hang ngay

C. Lén men glucose duoc ung dung dé san xut nude giai khat, d6 udng co con

D. Saccharose duogc san xuat tir cdy mia, cdy thdt ndt hodc cu cai tring

Cau 12. Biét fructose ciling co phan ng trang guong tuong tu glucose. Thuy phan hoan toan 3,42 gam
saccharose rdi ldy san pham dem trang bac thi khdi luong Ag thu dugc 1a:

A. 4,32 gam B. 2,16 gam C. 1,08 gam D. 8,64 gam

Céu 13. Thém 5,4 gam glucose vao 200 mL dung dich glucose 0,1M thu dugc dung dich X. Tinh nong do
mol/L cua glucose trong dung dich X

A. 0,25 mol/L B. 0,30 mol/L C. 2,5 mol/L D. 0,20 mol/L

Céau 14. Cho 200 gam dung dich saccharose 10,26%. Pun néng mét thoi gian thi thay con lai 160 gam dung
dich. Nong d6 phan tram ciia saccharose trong dung dich thu dugc 1a

A. 12,825% B. 10,260% C. 15,390% D. 17,955%

Ciu 15. Phat biéu nao sau day 1a ding

A. Saccharose c6 khéi lugng mol gip doi glucose

B. Khi ¢6 can dung dich glucose hodc saccharose thi tit ca déu bay hoi

C. Glucose va saccharose c6 vai tro, tmg dung nhu nhau trong doi séng, cong nghiép

D. Khi 1én men glucose c6 tao ra mot san pham khi, khi nay c6 kha nang gay hi¢u ing nha kinh.

Vian dung cao

Cau 1. Dudi tac dung ctia enzyme, glucose bi 1én men tao thanh ethylic alcohol va khi carbon dioxide. Tinh
thé tich khi CO, thu duoc (¢ dkc) khi 1én men 45 gam dung dich glucose 20% (biét hiéu suat cta qua trinh
1én men 1a 60%)

A.22311L B. 5,2800 L C.1,4874L D. 2,9748 L gam

Cau 2. Lén men m gam glucose dé tao thanh ethylic alcohol (hiéu sut phan tng bang 90%). Hap thu hoan
toan luong khi CO, sinh ra vao dung dich Ca(OH), du, thu dugc 15 gam két tua. Gié tri cia m 1a:

A. 7,5 B. 15,0 C. 18,5 D. 45,0

Cau 3. Thyc hién qua trinh chuyén hoa 2kg tinh bot chita 3% tap chit thanh ethylic alcohol. Hiéu suat cua
toan bd qua trinh 1a 75%. Vay thé tich ethylic alcohol 95° thu dugc 1a (biét khdi lugng riéng cia ethylic
alcohol 14 0,8g/mL)

A. 0,920 Lit B. 1,087 Lit C. 0,81 Lit D. 0,78 Lit

Cau 4. Cho 300 mL dung dich X chira glucose 0,1M va saccharose 0,1 M. Thiy phan hoan toan dung dich X
trong moi trudng acid dun néng. Tinh ndng d6 mol/L cua glucose trong dung dich sau phan tmg, biét thé tich
dung dich coi nhu khong doi

A.0,1 M B.0,2 M C.0,3M D.0,6 M

Céu 5. Cho cac phat biéu sau:

1. Glucose va fructose c6 cling cong thirc cau tao

2. Glucose va fructose c6 cung cong thirc phan tur

3. Glucose va fructose 1a san phdm ctia phan tng thily phan saccharose

4. Glucose va fructose c6 cung thanh phan nguyén té

S6 phat biéu ding la:

A. 1l B.2 C.3 D. 4



Céu 6. Cho cac phat biéu sau:

1. Glucose, Ethylic alcohol va Acetic acid déu c6 cing thanh phan nguyén t6 hoa hoc

2. San pham cua phan Gng 1én men ruou cua glucose déu 1a cac hop chat hitu co

3. Thuy phan hoan toan saccharose thu dugc mot san pham duy nhét

4. Cong thirc chung ciia carbohydrate c6 thé viét dudi dang 1a Co(H,0)n

5. Glucose va Saccharose déu la cac hop chét dé tan, c6 vi ngot

S6 phat biéu sai 1a:

Al B.2 C.3 D. 4

Cau 7. Thuy phan 200 gam dung dich saccharose 10,26% trong acid dun nong. Sau phan trng thu dugc dung
dich chtra 7,2 gam glucose. Hiéu suat ctia phan tng thuy phan la:

A. 33,33% B. 80,00% C. 50,00% D. 66,67%

Cau 8. Pé san xuit mot chai ruou vang 750 mL c6 néng dd con 1a 12° thi can 1én men mot luong hoa qua co
chtra bao nhiéu gam glucose, biét khbi lugng riéng cua ethylic alcohol 12 0,8 g/mL, gia sir hiéu suat phan (mg
1én men dat 100%

A. 140,87 gam B. 281,74 gam C. 211,30 gam D. 93,91 gam




	3. Vai trò và ứng dụng của glucose và saccharose

