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H : HOCH,

H O CH,0H H OH
II:II HO A 2 gHHO
HO 3] OH HO >| OH
OH H o U
D-Fructose o-D-Mannose

CH0H CH-0H CH,0H CH,0H CH,0H
Hl—OH Hl—o0 HO /—0 H}—o0 H—OH CH28HH
H H H H H
OH H 4{0H H)~OH OH HJ1 04 OH H)OH OH HA1  2KH HO
HO o—0 H H HO &0 5 CH,0H
H OH H OH H OH H OH H OH OH H
1. Maltose 2. Lactose 3. Sucrose

o-D-Glucopyranosyl-
(1+4)-D-glucopyranose

B-D-Galactopyranosyl-
(1+4)-D-glucopyranose

a-D-Glucopyranosyl-
(1<«>»2)-p-D-fructofuranoside
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— A. Important monosaccharides

@ Aldoses

D-Ribose (Rib) D-Xylose (Xyl) L-Arabinose (Ara) D-Ribulose (Rub)
HOCH2 HOCHZ ?HEOH
o 50
H H
H—C—OH
H—C—OH
OH OH | OH OH
Pentoses o
D-Glucose (Glc) D-Mannose (Man) D-Galactose (Gal) o D-Fructose (Fru)
2
HOCH, HOCH; HOCH; L
Ht+—0 H}—0 HO /—O0 -
H H H =
OH Hp~OH OHHO p~~OH OH Hp~vOH HE C| & HOCH;_'
HO HO H A aEs H HO "‘“CH on
H OH H H OH H—Cl—OH
Hexoses CH,OH
(3) Deoxyaldoses (4) Acetylated amino sugars
2-Deoxy- L-Fucose (Fuc) N-Acetyl-D-glucos- N -Acetyl-D-galac-
D-ribose (dRib) amine (GIcNAc) tosamine (GalNAc)
HOCHz HOCH, HOCH,
H N - 0 H A 0 HO ; 0}
H HO )~ OH OH H )~~OH OH H )~vOH
HO 2 H 2
H H HN—E—CH;, H HN—E—CH;,
¢} 0
@Acidic monosaccharides N-Acetylneuraminic acid @ Sugar alcohols (alditoles)
NeuAc : :
p-Glucuronic acid L-lduronic acid ( ) 9CH,0H D-Sorbitol D-Mannitol
6 C00° H—C-OH  HO—C—H
(a0 HO—C—H HO—C—H
OH Hp~OH ! !
- H—C—OH H—C—OH
HO | |
H OH H OH H HN—C—CH; He=t=oh L OH
,':') CH,OH CH,0H




Formic acid
Acetic acid
Propionic acid
Butyric acid
Valerianic acid
Caproic acid
Caprylic acid
Capric acid
Lauric acid
Myristic acid
Palmitic acid
Stearic acid
Oleic acid

= Linoleic acid

= Linolenic acid
Arachidic acid

= Arachidonic acid
Behenic acid
Erucic acid
Lignoceric acid
Nervonic acid
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Aliphatic Sulfur-containing
Clycine | Alanine valine ™ Leucine soleucine *| Cysteine | Methioniné
(Gly,G) | (Ala,A) (val, V) (Leu, L) (lle, 1) (Cys, Q) (Met, M)
H CH, H3C—'|CH |CH2 H3CH I|ZH2 |CH2
CH3 ch—lm ?Hz SH |CHz
8.3
CH; CH3 | |5
pK.value CH3
Polarity |
—2.I4 -1.9 -2.0 -2.3 -2.2 -1.2 -1.5
Aromatic Cycdlic Neutral
Phenylalanir}fé{ Tyrosine Tryptophan i Proline Serine Threoning"
(Phe,F) (Tyr, Y) (Trp, W) (Pro, P) (Ser, S) (Thr, T)
| | | |
CH; CHy CH, CcO0 I|CH;_» H3C H
_CH OH OH
N HNT CHy
A
N H2G—CH;
OH Indole ring Pyrrolidine ring
10.1
+0.8 +6.1 +5.9 +6.0 5] +4.9
7 Essential amino acids D Chiral center
Neutral Acidic Basic
Asparagine| Glutamine |Aspartic acid|Glutamic acid|  Histidine Lysine 3 Arginine
(Asn,N) (Gln, Q) (Asp, D) (Glu, E) {His, H) (Lys.K) (Arg, R)
| | | | | | |
(|iH2 ?Hz (|ZH2 (|ZH2 CH; (|ZH2 (|ZH2
CONH, CH, Co0o®@ CH, & CH, CH;
I 4.0 |l e I |
CONH; E(B)D HC=N I|CH2 I|CH2
: 6.0
Imidazole ring |CH2 IIJH
® e
NH3 it
2N
10.8 HaN™ 5" NH;
12.5
+9.7 +9.4 +11.0 +10.2 +10.3 +15.0 +20.0
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* Adult daily
requirement
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(CH3)3NO = (CH;)sN

Trimetil ammina N-ossido

Lattulosio
4-0-B-D-Galactopyranosyl-D-fructose
OH
~__aOH
OH
OH

Start: Formation of peroxy (RO3),

alkoxy (RO") or alkyl (R") radicals

Chain propagation:
(10 R™+ 0y —= RO k,;: 10% mol s~
{2) ROy* RH —= ROOH + R" k- 10-60Imol' s
(3VRO"+RH — RCH + R’

Chain branching:
(4] ROOH -~——= RO+ "OH

(5] 2ROCH ——= RO; + RO" + H,0

Chain termination:
(&} 2R’ ——
[T} R + RO, —— Stable products

8) 2RO, = ]

b
H

Piperidina



Formazione acroleina
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Derivati ossidati del colesterolo

colesterolo

HO ossidazione della catena laterale

OH

5,6-epossicolesterolo

HO

25-idrossi-colesterolo

HO colestantriolo

OH
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HO l'/ _Ho
o R RH
OH © QU7
guercetina

O.

OH
Y <
| \OH

OH O

radicale fenossile

stabilizzazione per

risonanza

o-chinone

tautomeria
cheto-enolica

4—
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guercetin-5-chinone metide

_OH
O
“OH

OH O

guercetin-7-chinone metide



Risonanza del radicale a-tocoferoxile nel trasferimento dell’idrogeno fenolico

CH; Re,RO%ROO*  RH, ROH, ROOH CHs
HO <> 0
o _.CHs > _.CH;
HsC I Ci6Has HsC~ | Ci6Has
CHs CHs
radicale a-tocoferoxile
CHs
O~
_.CHs
HsC ™~ | Ci6Ha3s3
CHs
CHs CH3
HsC~ <CH|j HoC o7 <§H.Z
3 Igllgcc?nismo del “radical scavengifig” | 161133
CHs CHs
CH, -OH CH, -OH
| |
CH-OH CH-OH
-H*
-0 O
H — H
HO OH R® RO*ROO* HO 0
- OoOH acido semi-deidronascorhico
®. 0 ®
®_ﬂ R® RO® ROO®
®—o._ J "
_.®. RH, ROH, ROOH
NG
Phytate
H CH, -OH
HO | ’
H,0 HO CH-OH
—_— + B H,PO,
HO >
OH H
OH O/ o
myo-Inositol (15.1)

acido deidroascorbico



Myrao-
Glucosinclate —————» R—CH—CH;—N=C==5
sinase H

s

R: CHz = CH

H,OH N

Q ? H-sC OH
O—C—CH, {B-Glucosidase) NS
OH c
HO CH, Y /N
Glucose H,C CN
OH

2-Cyano-2-propanol
l { Hydroxynitrile — Lyase)

H,;C
™
C=0C + HCM
H,C

Lima beans: linamarin degradation, resulting in a release of hydrocyanic acid

Rs COOH '0O0H
R4 R2
Ra
(1) Benzoie acids R2 Ra R4 Rs {2) Cinnamic acids
p-Hydroxybenzoic acid H H OH H p-Coumaric acid

Protocatechic acid H OH OH H Calfeic acid

Vanillic acid H OCH: OH H Ferulic acid

Gallic acid H OH OH OH
Syringic acid H OCH:z OH OCH3 Sinapic acid
Salicvlic acid OH H H H

Centisic acid OH H H OH



Table 1.1. The main organic acids in grapes

COOH

HO——H
H—4—0OH

COOH

L{+)-Tartaric acid

COOH
HO——H
H——0OH
H——0OH

CHyOH

p-Gluconic acid

OH

Coumaric acid
Caffeic acid

COOH

COOH
Li—=)-Malic acid

COOH
C=0
HO——H
H——0H
H——0H

CHy—OH

2-keto p-Gluconic acid

CH=CH-C

OH

(El—[g— COOH
HO—C—COOH
|
CHy~COOH

Citric acid

COOH

H——0OH
HO——H
HO——H

H——0H

COOH
Mucic acid

O
7/ COOH

O——H
H——0OH

COOH

Coumaryl tartaric acid



OH

Ry Name
CH, - CH, Ethyl phenol
CH=CH, Vinyl phenol
Ry
OH Ry MName
CH,0 H Gaiacol
CH; Methyl gaiacol
CH,—- CH; Ethyl gaiacol
CH=CH, Vinyl gaiacol
Ry CH,- CH,—CH;  Propyl gaiacol
CH=CH- CH, Allyl gaiacol
HO
3
I 4
CH=—=C OH
3
HO

Fig. 6.6. Trihydroxy-3.5.4'-stilben (resveratrol)

Origin
Red wine

White wine

Origin
Wood
Wood

Red wine
White wine
Wood
Wood



alR; =0OH
R’y R’s
H H
OH H
OH OH
b_] R3 =0H
R'; R
OH H

flavonoidi

MName of aglycone

Kaempferol
Quercelin

Myricetin

MName of aglycone

Dihydroquercetin (taxifelin)

Flavonoids: a, flavone (B3 = H) and flavonol (B3 = OH); b, flavanone (K3 = H) and flavanonol (R; = OH)

antocianine

R's
OH
OCH,
OH
OH

OCH,

Name of aglycone
Cyanidin

Peonidin
Delphinidin
Petunidin
Malvidin



flavanoli

Catechin Series

R’=H, R” = H: (+)-catechin (2R, 35)

R’=H, R” = H: {(—)-catechin (25, 3R)

R"=0H, R” = H: gallocatochin

R’ =H. R” = gallic acid: galloyl catechin
(catechin-3-0-gallate)

L -

norisoprenoidi

E.g. fi-damascenone

Damascone series

E.g. f-ionone

lonone series

Epicatechin Series

R’=H. R" = H: (+)-epicatechin (2S5, 35)
R’=H, R” =H: (—)-epicatechin (2R, 3R)
R =

R’ = H., R" = gallic acid: galloyl epicatechin

OH, R"” = H: epigallocatechin

(epicatechin-3-0-gallate)

Vanillina

O ) H

y metossi pirazine O—
™
OCH, HO
R: CH,CH(CH3), 2-Methoxy-3-isobutylpyrazine
R: CH(CH;), 2-Methoxy-3-isopropylpyrazine

R: CH(CH;)CH;CH,4 2-Methoxy-3-sec-butylpyrazine

4-Vinyl guaiacolo



COOH COOH

I I
HO-C=-H —— = H-C-0H + CO,
I I

H- Elf— H CH,,
COOH L-Lactic acid
L-Malic acid

FIGURE 26
Colorless anthocvanm-sulfate
(-50:) complex.



