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Citrus  Rutaceae 

 2.5-3.0  3 

 15 

 20-25  10  10 

 150-180  8  1 

 ( , 2542) 

 hesperidium  10 

 central axis 

 4-6 

 11  (juice sac) 

   5-12 

 9  3 

( , 2548) 

 (ovary wall)  3  (flavedo) 
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 (albedo) spongy parenchyma  albedo 

 albedo 

 (juice sac primordia) 

 (septa) 

 segment 

 (central axis) 

 spongy parenchyma 

 (juice sac) 

 (Ting and Attaway, 

1971) (  1)
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 1  (Spiegel-Roy and Goldschmidt, 1996) 

         

 4 Hodgson System (Kimball, 1999) 

1.  (Orange group) 

 2 
 (Sweet orange; Citrus sinensis)

 4 
          (orange)

Hamlin Berma, Pineapple Shamouti

          0.2

Sukkari de Nice 

          

blood orange Moro, Tarocco Sanguinelli

          (Navel)

(navel)
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 (Sour or Bitter orange; Citrus aurantium)

2.  (Mandarin group; Citrus reticulata Blanco) 
Mandarin Rutaceae

 ( , 2528)
 4 

 (Citrus unshiu Marcovitch) 

 (Citrus nobilis Loureiro)  “King of Siam” 

 (Citrus deliciosa Tenore) 

 (Citrus reticulata Blanco) 

3.  (Pummelo and Grapefruit group) 

 (Citrus grandis (L.) Osbeck) 

 (Citrus paradisi Macfadyen) 
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4.  (Common acid member) 
 (Citrus limon (L.) Burm) 

 (Citrus aurantifolia Swing)

 (Citrus medica L.) 

       

     

 20 

 ( ,

2544)
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 2 

( , 2539)  

 3  3 
 3 

 13-15
( , 2543)   

( , 2535)
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 25 

 ( , 2537)

(Kitagawa et al., 1992)      

 2 
 (polypropylene, PP) 

(polyethylene, PE) 

 ( , 2531) 

Hofman et al. (1997) 

 (2547)

Hakuho

 15 
L*

 (Jia et al., 2005) 

(2542)
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( , 2549)  (2550)

  25 

 6 
 100 

( , 2550)

 ( , 2548)  non-climacteric 

 ( , 2528)

 9.5–10.5 

 8.0-8.8  ( , 2541) 

 (Spiegel-Roy and Goldschmidt, 1996)

          

(ethephon; 2-chloromethyl phosphonic acid) 

Ethrel,  Protrel, Cerone,  Prop Florel  4 

 7.5  60 
 100  4.5 
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 4.5 

 ( , 2537)

 0.2% w/v  39.5 
 4.6  ( ,

2529)
600  2-3  3-4 

 2,400   1 
 ( , 2537)

 (39.5 )  1,000

 1  ( , 2543)
 250  500 

 1,000  2,000  ( , 2539)

 ( , 2537)

 (chlororin or purpurin) 
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 ( , 2540; Gross, 1987) 

 (chlorophyllase) 

 (phytol) 

 (oxidase) 

 ( ,  2540) 

 (Gross, 1987) 

 20 

 (Gross, 1981) 

 Shamouti 

 25  20   

 (Cohen, 1978a) 

 ( , 2540) 

 Hamlin  Dancy  (Jahn, 1976) 

 Marsh  (Vakis, 1975)

 (Fuchs and Cohen, 1969; Jahn, 

1976) -

 (Subramanyam et al., 
1975)

 (Gross, 1987) 

 (Cohen, 1978b) 

 (Kader, 

1985)
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 ( , 2548)

 (Vakis, 1975) 

 ( , 2541) 

 (cuticle) 

( , 2528; , 2541)  

 ( , 2541) 

 (Ketsa, 1990) 

flavedo

 ( , 2541)  

( , 2528; , 2541) 

 ( , 2541) 
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 ( , 2541) 

 5-10 

 (Peleg, 1985)  Valencia  5 

 (Grierson and Wardowski, 1978; Wardowski et al.,1986)

 (28±2 )  8-10 

 1  (Sonsrivichai et al., 1992)

 non-climacteric 

 climacteric 

( , 2528)

 ( , 2540; , 2541) adenosine

triphosphate (ATP) 
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 ( , 2541) 

 decarboxylation 

 succinic dehydrogenase  ( ,

2541)

 ( , 2528) 

 ( , 2540; , 2541)

 ( , 2528; , 2540; , 2541; Ulrich, 1970) 

 2  3  ( , 2545) 

 5-6  (Ketsa, 1988) 

 2.0  Valencia 

Washington Navel  2.9-3.9 

 5 (Ulrich, 1970)

 ( , 2541) 

8.5-10.5  (Ketsa, 1988) 
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Valencia

 10-12  (Baldwin, 1993) 

 39 

 8.0 

 ( , 2527) 

 (Ting and Attaway, 1971) 

 (ascorbic acid) 

 ( , 2541) 

 40-70 100

 20-50  100  (Sinclair, 1984) 

 ( , 2545) 

 ( , 2528) 

 ( , 2528; , 2541; Sinclair, 1984)

 Unshiu 

 (Ketsa, 1988) 

 ( , 2528) 
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 ( , 2530)

 30-50 

 ( , 2548)   

(Kolattukudy,

1976)  40-50 

 (Gassner et al., 1969)

(Hagenmaier and Shaw, 1992) 

(Bennett, 1975)
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 (28±2 )

8-10  1  (Sonsrivichai et al., 1992)

 (

, 2548; Kolattukudy, 2003)  Valencia 

 20 

 25  47 

 100  (Hagenmaier and 

Baker, 1994)  Valencia 

 Higloss 

 25  0.25  0.47 

 (Hagenmaier, 2000)   

    

 ( , 2547) 

 ( , 2541)          

 ( , 2541; Cohen et al., 1990; Hagenmaier, 2000)  

 ( , 2540; , 2541) 

Valencia



19

 140 

 250  100 

 25  (Ben-Yehoshua et al., 1985)

ACC

 ( , 2540; , 2541)      

 (Hagenmaier, 2000) 

Cohen et al. (1990) 

 Murcott  1,900 

 Valencia  1,500-2,000  (Admad and Khan, 1987; 

Kader, 1985)  Valencia  Marsh  1,500 

 (Hagenmaier, 2002)

 21 

 7 

  434 

 769 

 (Hagenmaier, 2002) 

 (Hagenmaier and Baker, 1995) 

 Hagenmaier (2002)
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 ( , 2548; Kolattukudy, 1976) 

 (Hagenmaier, 2000) 

 (Hagenmaier and Baker, 1994)

 ( , 2549)  

(Davies and Albrigo, 1994) 

 (chlorophylls)        
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 3 : 1 

 3.2-4.0 : 1  2.6-3.2 : 1
 450  480 

 ( , 2549) 

( , 2549) 

chromoplast

gerotoplast
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phytol pheophorbide chlorophyllase

Mg-dechelease lipoxigenase peroxidase  oxidase 

 ( , 2549) 

10
(degreening)

 ( , 2549) 

 (carotenoids) 
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 ( , 2549) 

isopenoid polymers 

C5 isopene 8 

 ( , 2533) 

(diethyl ether) 

 0.005  0.008 

( , 2549)  

(Kale and Adsule, 1995) 
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photoxidation

isomerization

cis isomer  

apocarotenal ketone

ABA violaxanthin neoxanthin

9-cis-epoxycarotenoid dioxygenase  ß-ionone dihydroactinidiolide

( , 2549)


