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 2 

 

 

 

2.1  (Vitis vinifera L.) 

  

  

     

      

 (family) Vitacae  (genus) Vitis  (species)  

    

    (stock) 

   Vitis vinifera     

   ( , 2542) 

 (Black queen)   2.1   

                 

( , 2546)   " " 

  (Golden queen)          

 (Muscat bailey)    8 

    ( , 2550) 

   60   

    

     13 

 (Ruberto et al., 2008)  

        

(Pinelo et al., 2006) 
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 2.1  

:  (2546) 

 

2.2  

 

 (phenolic compounds) 

 Aromatic ring  Hydroxyl substituents 

 1     

 (glycosides)   

    

 8,000      

(flavonoids)       simple monocyclic phenols, phenyl 

propanoids, phenolic quinines  polyphenolic  lignins, melanins  tannin 

 (phenolic units)  (protein) 

 (alkaloids)  (terpinoids)  (Shahidi and Naczk, 2004; Webb, 

2006) 

   secondary metabolite 

 phenylalanine (  2.2)    

 aromatic ring   

   (Shahidi and Naczk, 2004) 
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 2.2  secondary metabolite  phenylalanine 

: Shahidi and Naczk (2004) 

 

 Shahidi and Naczk (2004)  

   131.9 – 361.2             

  12.8 – 61.3       

69.5 – 150.7   

     

  33,200 – 50,700        

     

28.0 – 39.5   

 



7 
 

Antolovich et al. (2000) 

    2.1  

 

 2.1  

Basic skeleton  Class   Common fruit source  Examples 

C6  Simple phenols    Catechol, hydroquinone, resorcinol 

 Benzoquinones 

C6–C1  Phenolic acids  Widely distributed  p-Hydroxybenzoic acid, salicylic acid 

C6–C2  Phenylacetic acids    p-Hydroxyphenylacetic acid 

C6–C3  Cinnamic acids  Widely distributed  Caffeic acid, ferulic acid 

 Phenylpropenes    Eugenol, myristicin 

 Coumarins Citrus   Umbelliferone, aesculetin, scopolin 

 Chromones    Eugenin 

C6–C4  Naphthoquinones  Walnut   Juglone 

C6–C1–C6  Xanthones  Mango   Mangostin, mangiferin 

C6–C2–C6  Stilbenes   Grape   Resveratrol 

 Anthraquinones    Emodin 

C6–C3–C6  Flavonoids 

 Flavones  Citrus  Sinensetin, nobiletin, tangeretin,    

isosinensitin, various polymethoxylated 

flavones 

 Flavonols  Apple   Quercetin, kaempferol 

Pear   Quercetin, kaempferol 

 Flavonol glycosides  Widely distributed  Rutin 

 Flavanonols  Grape  Dihydroquercetin and  

dihydrokaempferol glycosides 

 Flavanones  Usually found in citrus  Hesperitin, naringenin 

Tomato   Naringenin 

 Flavanone glycosides  Citrus   Hesperidin, neohesperidin, narirutin,  

naringin, eriocitrin 

Strawberry   Naringin 

 : Antolovich et al. (2000) 
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 2.1 ( )  

Basic skeleton  Class   Common fruit source  Examples 

C6–C3–C6  Flavonoids 

 Anthocyanins  Apple   Cyanidin glycosides including acylated  

derivatives 

Sweet orange  Glycosides of pelargonidin, peonidin,  

delphinidin, petunidin 

Grape   Glycosides of cyanidin, peonidin,  

delphinidin, petunidin, malvidin  

including acylated forms 

Pear   Cyanidin glycosides 

Cherry   Cyanidin 3-glucoside and 3-rutinoside 

Peach   Cyanidin glycosides 

Plum   Glycosides of cyanidin, peonidin 

Sweet cherry   Cyanidin glycosides  

 Flavanols (catechins)  Apple   (+)-Catechin, (-)-epicatechin 

Grape   (+)-Catechin, (-)-epicatechin,  

(+)-gallocatechin, (-)-epigallocatechin 

Pear   (+)-Catechin, (-)-epicatechin 

Peach   (+)-Catechin, (-)-epicatechin 

 Chalcones  Apple   Phloretin derivatives, notably phloridzin 

Pear   Arbutin, phloretin glucoside 

Tomato   Chalconaringenin 

(C6–C3) 2  Lignins     Pinoresinol 

(C6–C3–C6)2  Biflavonoids    Agathisflavone 

 : Antolovich et al. (2000) 

 

    

(stilbenoid)  2   2   C6-C3-C6  

 resveratrol, lunularin, orchinol, isobatatasin  ( , 2552)  

 (flavonoid)  15   C6-C3-C6 

 ( , 2531; , 2552) 
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  (flavonol)  kaempferol, quercetin   myricetin    

 galangin    

  astragalin  rutin  gossypitrin  myricitrin   

  (flavanone)  naringenin, hesperetin  

 flavones  flavonols  

anthocyanidins  

  (flavanol)  afzelechin, (+)-catechin  

  (flavandiol)  leucopelargonidin, leucocyanidin  

 proanthocyanidins  anthocyanidins 

 flavan 3,4-diols   

 precursor  tannins  condensed tannins  

  (anthocyanidin)  palargonidin  cyanidin  peonidin  

delphinidin  petunidin  malvidin  anthocyanidins              

 anthocyanins  

 

    

    

  (Lachman et al., 2009) 

  (Montealege et al., 2006)

 Kennedy (2008)  

 2.3 

   

 2.4  

     

    -
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 2.4  

: Pinelo et al. (2006) 

 

2.3  

 

  2   

   

       

   

   (flavone)  (flavonol)    

 (isoflavone)  (flavonone) - -  (flavan-3-ol)          

 (anthocyanidin)   p-hydroxybenzoic 

acid, 3,4-dihydroxybenzoic, vanillic, syringic, p-coumaric, caffeic, ferulic, sinapic, chlorogenic 
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 rosmarinic acid   (Gao et 
al., 2000; Gordon, 2001; Webb, 2006) 

   hydroxycinnamic acids, 

anthocyanidins, procyanidin, flavanol, flavonol  resveratrol  2.5 – 2.9 

  Lachman et al. 
(2009)   2.2 

 

 

 

 

 

 

 

 

 

 

 2.5  Hydroxycinnamic acids  

 : Kennedy (2008) 
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 2.6  Anthocyanidins  Procyanidin  

 : Kennedy (2008) and Lachman et al. (2009) 



14 
 

 
 2.7  Flavan-3-ol  

 Flavonoid  

 : Kennedy (2008) 

 

 
 

 2.8  Flavonol  

 : Lachman et al. (2009) 
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 2.9  Resveratrol  

 : Lachman et al. (2009) 

 

 2.2  

Class of grape antioxidants Compound 

Flavonols (+)-catechin 

(-)-epicatechin 

Hydrxybenzoic acid Gallic acid 

protocatechuic acid 

syringic acid 

vanillic acid 

ethyl gallate 

ellagic acid 

Hydroxycinnamic acid p-coumaric acid 

o-coumaric acid 

caffeic acid 

ferulic acid 

 : Lachman et al. (2009) 

 



16 
 

 2.2 ( )  

Class of grape antioxidants Compound 

Tartaric acid derivatives caftaric acid  

(2-O-caffeoyl-(2R,3R)-(+)-tartraric acid) 

fertaric acid  

(2-O-feruloyl-(2R,3R)-(+)-tartraric acid) 

coutaric acid  

(2-O-p-coumaryl-(2R,3R)-(+)-tartaric acid) 

Proanthocyanidins Procyanidin B1 

Procyanidin B2 

Phenols Tyrosol 

hydroxytyrosol 

4-ethylguiacol 

tryphtophol 

Flavonols Kaempferol 

quercetin 

rhamnetin 

isorhamnetin 

myricetin 

kaempferol-3-O glucoside 

isorhamnetin-3-O-glucoside 

isoquercitrin 

rutin 

 : Lachman et al. (2009) 
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 2.2 ( )  

Class of grape antioxidants Compound 

Anthocyanins (coumaroylated, acylated, 

pyranoanthocyanins) 

cyanidin-3-O-glucoside 

delphinidin-3-O-glucoside 

peonidin-3-O-glucoside 

petunidin-3-O-glucoside 

malvidin-3-O-glucoside 

vitisin A 

vitisin B 

Resveratrols cis-resveratrol 

trans-resveratrol 

trans-piceid 

cis-piceid 

trans- -viniferin 

-viniferin 

 : Lachman et al. (2009) 

 

2.4  

 

  (extraction) 

  Solid-liquid extraction 

 2.10  (polarity)  

(solvent)  (solute)   (like 

dissolve like)     
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  (generally recognized as safe; GRAS) 

 

 (crude extract)  (rotary 

evaporator)    

  

  

    

  ( , 2547; , 

2550)  

 
 

 

 2.10  

 : Tzia and Liadakis (2003) 
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 (Tzia and Liadakis, 2003; Angela and Meireles, 

2009)  

1.   

  

 

  

 

2.   

3.  

  

 

4.      

5.  

  

 

6.  

  3  

7. -    -  3.0 

  

 

 Gomez-Plaza et al. (2006) 

  6 , 4 8 12   6 

  

  Pinelo et al. (2007)  

Supercritical fluid extraction   

     

  Drewnowski and Gomez-Carneros (2000)         

 

  2.3          
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 catechin  epicatechin  11.1  7.7   

  200  3,500  

  

 2.3  

Phenolic-

compounds 

Typical 

component 

Taste 

quality 
Food source Amount present 

Flavanones Naringin Bitter Grapefruit, flavedo 2,701–4,319 mg/kg 

   Grapefruit, albedo 1,301–15,592 mg/kg 

   Grapefruit, pith 13,285–17,603 mg/kg 

   Grapefruit, seeds 295–2,677 mg/kg 

   Immature grapefruit 
97,920–144,120 

mg/kg2 

   Grapefruit juice 300–750 mg/L 

   Oroblanco juice 346–489 mg/L 

   Melogold juice 413–580 mg/L 

Flavones Tangeretin Bitter Orange fruit 0–30 mg/kg1 

   Orange juice 0.6 mg/L 

   Juice from concentrate 0.2–0.5 mg/L 

 Nobiletin Bitter Orange fruit 14–112 mg/kg1 

   Orange juice 2.7–2.9 mg/L 

   Juice from concentrate 1.8–2.3 mg/L 

 Sinensetin Bitter Orange fruit 14–46 mg/kg1 

   Orange juice (fresh) 0.1 mg/L 

   
Juice from concentrate 

(frozen) 
0.5–2.9 mg/L 

   Juice from concentrate 1.7–1.8 mg/L 

   Pure juice 2.7–2.9 mg/L 
1DW, dry weight; 2FW, fresh weight     

 :  Drewnowski and Gomez-Carneros (2000) 
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 2.3 ( )  

Phenolic-

compounds 

Typical 

component 

Taste 

quality 
Food source Amount present 

Flavonols Quercetin Bitter Grapefruit juice 4.9 mg/L 

   Lemon juice 7.4 mg/L 

   Endive 1.3 mg/kg2 

   Fresh hops 700 mg/kg2 

   Wine 4.1–16 mg/L 

   Black tea infusion 10–25 mg/L 

   Oolong tea infusion 13 mg/L 

   Green tea infusion 14–23 mg/L 

Flavans Catechin Bitter Red wine 11.1 mg/L 

   Green tea infusion 13.0–19.1 mg/L 

   Oolong tea infusion 6.0–6.4 mg/L 

   Black tea infusion 9.2–15.6 mg/L 

 Epicatechin Bitter Red wine 7.7 mg/L 

   
Low-fat cocoa 

powder 
940–2,470 mg/kg 

   Instant cocoa powder 180–320 mg/kg 

   Green tea infusion 105.0–118.0 mg/L 

   Oolong tea infusion 63.5–68.0 mg/L 

   Black tea infusion 16.8–35.0 mg/L 

 Epicatechingallate Bitter and 

astringent 

Green tea infusion 152.2–223.0 mg/L 

   Oolong tea infusion 182.8–227.2 mg/L 

   Black tea infusion 114.0–168.0 mg/L 
1DW, dry weight; 2FW, fresh weight 

 :  Drewnowski and Gomez-Carneros (2000) 
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 2.3 ( )  

Phenolic-

compounds 

Typical 

component 

Taste 

quality 
Food source Amount present 

Flavans Epigallocatechin Bitter with 

sweet 

aftertaste 

Green tea infusion 186.0–257.0 mg/L 

   Oolong tea infusion 182.4–242.0 mg/L 

   Black tea infusion 17.0–50.0 mg/L 

 Epigallocatechin 

gallate 

Bitter with 

sweet 

aftertaste 

Green tea infusion 237.2–330.8 mg/L 

   Oolong tea infusion 251.2–307.6 mg/L 

   Black tea infusion 96.8–110.8 mg/L 

Flavonoids Catechin    

mono polymers 

MW < 500 

Bitter Red wine 1,000–3,500 mg/L 

   Rosé wine 200 mg/L 

 Catechin    

mono polymers 

MW > 500 

(tannins) 

Astringent Red wine  

   Apple cider  

 Polyphenols Astringent 

and bitter 

Low-fat cocoa power 8,380–31,000 mg/kg 

   Instant cocoa powder 1,370–4,460 mg/kg 
1DW, dry weight; 2FW, fresh weight 

 :  Drewnowski and Gomez-Carneros (2000) 
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 2.3 ( )  

Phenolic-

compounds 

Typical 

component 

Taste 

quality 
Food source Amount present 

Isoflavones Genistein and 

daidzein 

Bitter or 

astringent 

Soybeans 24–40 mg/kg 

   
Toasted, defatted soy 

flakes 
51 mg/kg 

   Textured soy protein 67 mg/kg 

   Breakfast patties 14 mg/kg 

   Tofu 29–78 mg/kg 

 Genistin Astringent Soy seeds 280–2,780 mg/kg 

seed meal 

 Daidzin   
120–940 mg/kg seed 

meal 
1DW, dry weight; 2FW, fresh weight 

 :  Drewnowski and Gomez-Carneros (2000) 

 

   

   

  

  

 (tastants)    

  

  (Ley, 2008) 

   

    

 (Troszynska et al., 2010) 

 (Noble and Lesschaeve, 2005) 
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2.5  (carboxymethylcellulose; CMC) 

 

  (  2.11) 

  

  

 (cellulose gum)  CMC  

 CMC  

 - 

    ( , 2545; Hoefler, 

2003)  

R-OH  + NaOH           R-ONa  +  H2O 

R-ONa  +  Cl-CH2-COONa          R-O-CH2-COONa  +  NaCl 

 

 

 
 

 2.11  

 :   (2548) 

 

 CMC   

   CMC 

  (Nussinovitch, 2003)  
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2.6  (Microencapsulation) 

 

    (microcapsules) 

         

          (polymer) 

    

 (core)   

        

  

    5-500 

 (micron)   Benita (2005)  

  1    (nanocapsules)  3-800 

   (microcapsules)  1,000   

 (macrocapsules)  (free flowing) 

    

    

 (tablet)  (capsule)   (suspension)  

 (ointment)   (cream)  ( , 2534) 

  3   

   (mono-nucleous or mononuclear)  (multi-nucleous or 

polynuclear)  (matrix)  2.12 

      

     ( , 

2534; Ghosh, 2006; Vehring, 2008)  2.13 
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 2.12  

 : Ghosh (2006) 

 

 

 
 

 2.13    a) , b) 

, c) , d) ,     

e) , f) , g)  

 : Vehring (2008) 
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 ( , 2534)  

1.  

  

     

2.  

 

      

3.  

      

      

        

    

    

  semipermeable membrane    (diffusion)  

4.  

        

     2 

    

 

5.  

        

 

6.  
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2.6.1  (Microencapsulation process) 

      

    

  

  

 ( , 2534) 

     3     

1.  (physicochemical process)   

1.1  (coacervation or phase separation)   

-  (phase separation from aqueous solution) 

-  (phase separation from organic solution) 

-  (desolvent in liquid vehicle or complex 

emulsion) 

-  (meltable dispersion and solidifying) 

1.2  (powder bed) 

2.  (chemical process)  

   

2.1  (interfacial polymerization) 

2.2  (in situ polymerization) 

2.3  (rapid insolubilization of polymer or orifice method) 

3.  (mechanical process)    

   

3.1  (air suspension coating or Wurster) 

3.2  (spray drying and spray congealing) 

3.3  (vaccuum coating) 

3.4  (electrostatic aerosol coating) 

3.5  (pan coating) 

3.6 -  (multiorifice centrifugation) 

 



29 
 

2.6.2  

        

      (

)      

   

     

   

atomizer      solvent 

   

 2.14   

   multinucleus         

1               

     hydrophilic  hydrophobic 

 solvent    

     drying drum 

      

 (collector)  2    high-speed rotary 

disk   two-fluid nozzle   

        

      

  

    

     ( , 

2534; Lakkis, 2007) 
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 2.14  

 : Ghosh (2006) 

 

2.7  (Maltodextrin)

 (Low-

conversion product)  DE  20  (Khadem, 1988) 

 (Hydrolysis reaction)  (Hydrolase)   
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-  ( -amylase)  (glucoamylase) -  ( -amylase) 

   ( , 2538) 

  

 DE    -  (D-glucose)  

(glucose oligomers)   

     (moisture conditioners)  

 (crystallization inhibitors)  (food plasticizers)  

 (bulking agents) (Lloyd and Nelson, 1984) 

                

    

  

 4   5    19  

  0.5   3    98    -

  3   
 

    2    

1.   10    14 

2.   15    19 
 

   

  

  

 2.4 

 (high molecular weight dextrin)   

 (retrograde)   

    

 (Lloyd and Nelson, 1984) 
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 2.4  

 

 
 (  ) 

15 DE   15 DE   

 

 

 

 

 

 

 

3.7 

4.4 

4.4 

4.5 

4.3 

3.3 

75.4 

 0.7 

5.5 

6.9 

5.2 

5.5 

10.6 

65.6 

 

: Lloyd and Nelson (1984) 
    

      

 2.5 
 

 2.5  

 DE  ( )  

9 - 12 

13 - 17 

17 - 20 

40 

60 

70 

: Lloyd and Nelson (1984) 
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Ueberbacher (1970)  2  

2.6 
 

 2.6  

 

(%) 

 37.8 ,  (cp) 

  

10-15 DE 15-20 DE 25-30 DE 

50 

60 

70 

125 

1,250 

20,000 

12.5 

125 

2,000 

1.2 

12 

200 

: Ueberbacher (1970) 

 

     

     (bodying effect) 

 

2.7.1  
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   (Lloyd and Nelson, 1984) 

  

  

  (Beristain et al., 1999; Jaya 

and Das et al., 2004; Quek et al., 2007; Shrestha et al., 2007) 

 

2.8  

 

   

   

 

 (Bhandari et al., 1993) 
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 ( , 2535) 

 

2.8.1   2    

1.  (Carbonated beverages)  

1.1  (Alcoholic carbonated beverages)  

      

1.2  (Nonalcoholic carbonated beverages)  

     

2.  (Noncarbonated beverages)  

2.1  (Alcoholic noncarbonated beverages)  

       

2.2  (Nonalcoholic noncarbonated beverages)  

     

           

 

  

     

1.  (water) 

2.  (sweetening agent) 

3.  (acidulants) 

4.  (flavorings) 

5.  (colours) 

    

    (carbon dioxide)  

(antioxidants)     

     

     

( , 2535; Ashurst, 2005) 
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 Euromonitor International    

2552  76.2 / /  

 (fortified/functional beverage) 

 5.5   18,000 

 

  

 

 2552-2553   

5   (Warangkana, 2010) 

 

2.8.2  

   

  

   

          

    

   

    

       5 

 

   

    Spray drier  

Freeze drier       

  ( , 2535) 

 

  3   

1.    Spray drier 

   

freeze drier    
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2.          

   carrier  

    

           

3.     

        

   

 

2.9  (Hybrid descriptive analysis) 

 

  

  QDA® (Targon Corp., 

Redwood City, CA)   Spectrum™ (Sensory spectrum, 

Inc., Chatham, NJ) 

  150   

12.5 137.5  (Resurreccion, 1998) 

  Hybrid descriptive analysis 

   3  (Lawless and Heymann, 1998)   

1)  (   ASTM (1992) 10-15 

)  3    1  Consensus training  

  

  2  Ballot training  

    

  3 

  

2)  
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3)  

 (Individual booth)       

 2-3 

  


