CHEMICAL AND BioLoGICAL REACTION ENGINEERING |2016

Phan 1: CAC DANG MONOSACCHARIDE

La cac dang duong don sau day:

1.Pentose

CHO
H-C—OH
HO—C—H
HO—C—H
CH,OH

L - arabinoza
2.Xilose

‘CHO

H*(\?*OH

HO*(‘Z*H
H*(\?*OH

CH,OH
D- Xiloza

3.Ribose

C‘ZHO
H*(\?*OH

HO—C—H
HO—C—H
CH,OH

D - Riboza

H
on _
H H
H (|3H '|" OH
| |
H OH
Dang B- piranoza
H
| o
H /L \r
C|>H '|" OH
OH | |
H OH
Dang a- piranoza
CH,OH
H
HA\ M H /oH

OH OH

Dang a- furanoza
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4.Glucose

(‘ZHO

H—C—OH

|
HO*(‘:*H

H—C—OH

H—C—OH
CH,OH

D- glucoza

CH,0OH

a- gluco

5. Galactose: sira

CHO
H—C—OH
HO—C—H
HO—C—H
H—C—OH
CH,OH
D- galactoza

CHO
H—C—OH
HO—C—H
H—C—OH
to—d
CH,OH

L- glucoza

CH,0OH

a - D- galactoza B - D- galactoza
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6. Fructose
?HZOH CH,OH o CH,OH
cl;:O H,OH OH
HO—C—H
H-C—OH  H H O o O\ H 0
H—C—OH N | | | CH,OH
CH,OH OH H
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Phan 2: CAC DANG POLYSACCHARIDE

1. SACCHAROSE: 1a 1 loai disaccharide gom 1 phén tir glucose va 1 phén tir fructose
Saccharose (Sucrose) con dugc goi v6i nhiéu tén nhu dudng Kinh, dudng mia (dudng trong
than cay mia), duong phén(duong ¢ dang két tinh), dudng cu cai (dudng trong cu cai

duong), dudng thdt ndt (dudng trong cay thét ndt)

CH,OH
CH.OH
H O H O. H
H ::|
OH H o H HO
HO CH,OH
H OH OH H
OH oH
@) O-
HO
OH O OH
OH

HoHO

a-D-glucopyranozyl-(1—2)-p-D-fructofuranozit

N6 bao gdm 2 monosacarit 13 a- glucose va p-fructose, dugc két ndi bang lién két glicozit gitta
nguyén ttr cacbon 1 cta khéi glucose véi nguyén tir cacbon 2 cua khdi fructose

Puong nghich diao: Dung dich duong c6 thé d& dang nghich chuyén trd vé 2 phén tir glucose
va fructose khi thém 1 gam axit citric hodc axit ascorbic, tinh trén 1 kg dudng, c6 thé ding

nude chanh tuoi (10 ml/kg).

2. MALTOSE: 14 1 loai disaccharide gbm hai phan tir glucose
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https://vi.wikipedia.org/w/index.php?title=Monosacarit&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=Li%C3%AAn_k%E1%BA%BFt_glicozit&action=edit&redlink=1
https://vi.wikipedia.org/wiki/Cacbon
https://vi.wikipedia.org/wiki/Axit_citric
https://vi.wikipedia.org/wiki/Axit_ascorbic
https://vi.wikipedia.org/wiki/Chanh
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Maltose (dudng mach nha) 12 tén goi dung dé chi loai mat déo duoc san xuat tir ngii
cdc hay mach nha (ltia mach, dai mach, hot lta mach mi da c6 mam, l0a, nép...), day 1a mot
chat duong déo dugc 1am bang gao nép va cac loai tinh bot, co ding men (cic enzym

Termamyl, Fungamyl) trong mam thoc dé duong hoa.

OH
HO °
HO NO OH
o) O
HO OH
HO
CH,OH CH,OH

SR

3. LACTOSE la 1 loai disaccharide
Lactose 1a duong d6i gom glucose va galactose va la dang duong ctia dong vat hiru nhii tao sira cho

con
CH,0H
OH OH Q\
1
HO&/ \w\ Galaktose OH Glukose o

Lactose
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https://vi.wikipedia.org/wiki/M%E1%BA%ADt
https://vi.wikipedia.org/wiki/Ng%C5%A9_c%E1%BB%91c
https://vi.wikipedia.org/wiki/Ng%C5%A9_c%E1%BB%91c
https://vi.wikipedia.org/wiki/M%E1%BA%A1ch_nha
https://vi.wikipedia.org/wiki/L%C3%BAa_m%E1%BA%A1ch
https://vi.wikipedia.org/wiki/%C4%90%E1%BA%A1i_m%E1%BA%A1ch
https://vi.wikipedia.org/wiki/L%C3%BAa
https://vi.wikipedia.org/w/index.php?title=N%E1%BA%BFp&action=edit&redlink=1
https://vi.wikipedia.org/wiki/%C4%90%C6%B0%E1%BB%9Dng
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4. CELLULOSE

CH,OH CH2OH
CHon ') H —O0
H ! o)
OH H OH H/ oH
41\ OH H |
| H i |
| Y OH H OH
H OH
I —1nNn
OH
OH
0O HO
@) @)
HO O
OH
OH n

4.TINH BOT Tinh bot 12 mot loai duong da (polysaccharide) du trir chinh cua thyc vat bac cao
duoc hop thanh do amylose va amylopectin, ngudn gdc tir ngii cde: laa nude, ké, lta mi (tiéu
mach), malt (dai mach), ngo, cao luong (bobo), dau (dau twong)

(CeH100s5)n) 12 mot polysacarit carbohydrate, lién két (glucose-o-1,4-glucose)

Ammylose
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OH
= 300-600
Amylopectine
CH,OH
OH
H O H )
m o1-6 branchpoint (I)HO (0]
H DHO OH HO
o o f
CH,OH CH? HO
H O H WA O H HOO 0 OH
" Ry OH H HO
ain J—
chain O)a ¢ HOO 0O
aia H OH HO
linkage HOO_,.-

Tinh bot bi bién tinh do cac tic nhan:
- T4c nhan vat 1y: cac luc vat 1y nhu ép, nén; nhiét lam ho hoda tinh bot
- T4c nhan hoa hoc: xtr Iy tinh bot bang acid
- T4c nhan sinh hoc: thay phan bang enzyme

Tinh bt bién tinh d& hoa tan, d& sir dung lam chét mang, chat don

OH OH
o] o] O oH
HO (o] o]
HO HO HO OH
OH OH HO
n
1, 4 linkage Dextrin 1, 6 linkage

5. CHITIN: (CgH1305N),
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https://vi.wikipedia.org/wiki/Carbon
https://vi.wikipedia.org/wiki/Hydrogen
https://vi.wikipedia.org/wiki/Oxygen
https://vi.wikipedia.org/wiki/Nitrogen
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C6 & khung xuong ctia dong vat chan dt nhu dong vat giap xac (vi du cua, tdm him va tém)
va cOn trung

— CH] [ CH,OH CH-OH
3

OH 0= O O

Y m NH OH 0 OH 0
HO o) o)
NH O NH O NH

0= o T b

| CH3 1n B CH3 CH3 n

n-acetylglucosamine

Phan 3: CHAT BEO (LIPIT)

Esther cua glyxerin véi acid béo

CH,— OCOR;
CH —OCOR;

CHz; — OCOR3

Con ngudi phai phai dua axit béo tir bén ngoai vi co thé vi co thé khéng thé tu tao ra loai chat
can thiét nay. Axit béo duoc phan loai dia trén cau triic hoa hoc ctia chung : khdng béo hoa hay

b&o hoa.

Chit béo khong bdo hoa: Axit béo cd chira ndi doi
Axit béo khong bdo hoa ton tai ¢ thé 1ong & nhiét d6 phong. Ching dugce coi 1a tt cho strc khoé

vi chung 1am cai thién nong do cholesterol trong mau c6 2 loai chat béo khong bio hoa :

1. Chét béo khong bdo hoa don (c6 1 lién két don trong ciu tric), cd trong:
- Dau oliu, dau lac, dau hat cai

= Quabo

= Hat vo ciing nhu hanh nhan, hat dé, hat pecan

« Hat mam nhu hat bi, vung
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https://vi.wikipedia.org/wiki/%C4%90%E1%BB%99ng_v%E1%BA%ADt_ch%C3%A2n_%C4%91%E1%BB%91t
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%99ng_v%E1%BA%ADt_gi%C3%A1p_x%C3%A1c
https://vi.wikipedia.org/wiki/Cua
https://vi.wikipedia.org/wiki/T%C3%B4m_h%C3%B9m
https://vi.wikipedia.org/wiki/T%C3%B4m
https://vi.wikipedia.org/wiki/C%C3%B4n_tr%C3%B9ng
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2. Chat béo khong b&o hoa da (c6 nhiéu hon 1 lién két don trong cau tric), c6 trong :

- Dau hudng duong, ngd, ddu nanh

«  Qua hd dao

= Hat lanh

- Ca

- Dau hat cai

AXxit béo thiét yéu 1a mot dang chit béo khong bao
Omega-3 1a mot loai axit béo thiét yéu rat quan trong. Co thé khong thé ty tao ra Omega-3 ma
phai 14y tir thirc an. Ham luong omega-3 trong mau cao ting tudi tho. Omega-3 ¢ nhiéu trong:
C4 ngtr, ca trich, ca thu, ca hdi, hat dé, hat hanh nhan, hat ¢ ché, dau nanh
Acid béo bao hoa: Acid béo khong c6 chira ndi d6i ¢ nhiéu trong mé lon, da ctia cac loai gia
cam (ga, vit, ngan..), ndi tang gia stc, gia cam dong thoi chira nhiéu Cholesterol lam xo vira

thanh dong mach

HO

Hinh thanh cholesterol noi sinh 1000 mg/ngay, dua qua dudng an uéng 300mg/ngdy, va dao
thai ra ngoai ¢ gan
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Acetyl-Col, ——® 3_hydroxy-3-methylglutaryl-CoA

_ {(HMG-CoA)
Thinizse HAG-Co A

synthase HMGE-Cod reductase

STATINS
Acetoacetyl-CoA Mevalonic acid

ATP
Meraionafe kingse

Mevalonate-5-phosphate

Phosphomevalonate hinase

Mevalonate-5-pyrophosphate

{sopentenyi-PP Mevalonate-b-opvrophosphale
Isomerase Co, decarboxylase

Dimethylallyl-PP -#— Isopentenyl-5-pyrophosphate (PF)

/ Farnesyl-FF synthase
' BISPHOSPHONATES

Geranyl PP
Farnesyl-PP synthase
' BISPHOSPHONATES

Geranylgeranyl-PP -4——— Farnesyl-PP

Sgrzgﬂﬂzgﬂﬂ- ‘ Sualene synthase
Squalene

MONOOxyENAsE
2,3 oxidosqualene
MADPH Snualene
¥ HEME A # epoxydase
PRENYLATED DOLICHOL Lanosterol
PROTEINS UBIQUINON :

¢ Sgualene

19 reactions

CHOLESTEROL

Chit béo chuyén hoa: chat béo dugc hinh thanh bang phwong phap hydro héa dau an, nham
gilp thuc pham duoc bao quan lau hon, bat mat va hap dan ngudi tiéu dung hon
Margarin: bo thyuc vat

Shortening: 1a mot loai chit béo dang ran dugc san xuat tir diu thyuc vat, md clru
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https://vi.wikipedia.org/w/index.php?title=Hydro_h%C3%B3a&action=edit&redlink=1
https://vi.wikipedia.org/wiki/D%E1%BA%A7u_%C4%83n
https://vi.wikipedia.org/wiki/Th%E1%BB%B1c_ph%E1%BA%A9m
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Phan 4: VITAMINE

C6 2 loai vitamin: Vitamin tan trong nudc va vitamin tan trong dau.

Vitamin tan trong nudéc do 1a cac vitamin nhom B ( B1, B6, B3, B12) va vitamin C. Nhitng
vitamin nady khi duoc hép thu vao méu, néu thira n6 s& duogc dao thai qua nudc tiéu. Chinh vi

vay, néu thira vitamin tan trong nudc biéu hién triéu chiing it nguy hiém.

Co6 4 vitamin tan trong dau 13 A, D, K, E. Pic diém cua vitamin tan trong dau 14 khi duge hép
thu vao co thé no s& duoc tich liy trong co thé & cac mdé md, chinh vi viy nd ¢ kha ning giy
ngd doc nguy hiém néu dung vitamin liéu cao, khéng dung chi dinh. Trong céc loai vitamin tan

trong dau thi vitamin A va D hay gip dung thira nhét

1. Vitamin A
a.Vitamin A;
HoC CH CHs CHj
3 3
H \)\/\ Ny CH20H
CHs
b.Vitamin A,
HaC CH CHs CHs
3 3
H \)\/\)\/CHZOH
ST CH

c. B - carotene: provitamin A, tién vitamin A, du khong gay ngd doc
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HsC
CHg CH,
H HeC™ “CHs
CH, CHa
CHs
Lycopene: 1a 1 dang cta B - carotene c6 nhiéu trong ca chua, gic
N ) U g S S g U Y e g 7 N N

2. Vitamin D

CH
CHs ’

CH,
ISR
CHs
HO \) CH3— ~CHs

3. VITAMIN E ( tocopherol)

CHa

HO
) Cs  CHs  CH
CHy— (CH3)a~ CH— (CH3)3~ CH— (CH5)3- CH—CH
HAC \ho 2~ (CHy)2 (CHy)3 (CHy)3 3
CHs
CHs

4. VITAMIN B ( tiamin)
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5. VITAMIN B, ( riboflavin)

OH  OH OH 7"
CH,
HsC N /NW _0
NH
ch: i |\/ H

O

6. VITAMIN Bg: piridoxin, piridoxal, piridoxamin

CHoOH CHO CHoNH,
HO CH,OH
Hoij/CHEOH Hofj/CHEOH 7 | 2
o
o,
HC™ N HiC™ SN HiC

7. VITAMIN PP: acid nicotinic, amit ctia acid nicotinic
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O
= CONH
~~_~“~0H 7 | ’
= | 2
N
8. VITAMIN C (acid ascorbic)
@]
o 7

7 C ‘

‘fﬂ |

%—OH | ﬂ::o O
C=0

C—OH | |

| / H—C

H—(|3 |
HO—C—H HO—C—H
CH,OH CH20OH
acid L - Ascorbic acid L — dehydroascorbic
9. VITAMIN B3 (acid pantotenicic)
Tha
HO—CHZ—?—ClH—CO—NH—CHZ—CHZ—COOH
CH; OH
10. VITAMIN H (vitamin B8) ( biotin)
I
AN NH
O
7
CH—(CHp)3—C
S AN
OH

11. VITAMIN Bc (Acid folic): c6 nhiéu trong cam gao, c¢6 tac dung kich thich sinh truong
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eH - H COOH
N
N | CHZNH%<>FCONHCH
/}\\ CH>
>N N N |
| CH>
H |
COOH

12. VITAMIN B;s (Acid pangamic): ¢ trong mam lta, nAm men beer tac dung kich thich
chtrc nang than kinh

?OOH
H—C—OH
HO—C—H
H-C—H
H—C—OH

CH
CH,-O—CO—CHy—N_ _ °

CHsj
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