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Abstract 

The effect of pasteurization and pH (pH 2.6 and 4.6) on anthocyanin content color and shelf-life of 
butterfly pea juices were studied.  Pasteurization and pH did not have any significant effect on anthocyanins.   
Anthocyanin content of pasteurized butterfly pea juices were 0.67-0.73 mg Cyanidin-3-Glucoside /100 ml.  Hue 
angle of both juices was significantly different (p <0.05).  The color of pH 2.6 pasteurized butterfly pea juices was 
reddish-purple while the color of pH 4.6 pasteurized butterfly pea juices was bluish-purple. After stored at either 
7°C or room temperature (30+ 2°C), anthocyanins of both pasteurized butterfly pea juice tended to decrease.  
The pH 2.6 pasteurized butterfly pea juices had longer shelf life than the pH 4.6 pasteurized butterfly pea juice.  
The pH 2.6 pasteurized butterfly pea juices stored at 7°C could be stored for 35 days while those pH 4.6 could be 
stored for 20 days.  When stored at room temperature, the pH 2.6 and 4.6 pasteurized butterfly pea juices could 
be stored for 33 and 15 days, respectively  
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01234567289:836;<=>?@A0BCDEFGHIJกL1MNก?@OPQH0ก1?E1AD5H?CR?SC TN@B31:D>U2ก?VVW10O8G:8;WH>?4:1X

TH2YZRS71242 A8 TN@H17=ก1?Dก[PQH029\1H6]^62  EP3W1 ก1?E1AD5HR?SCTN@B31:D>U2ก?V-VW10R:W:8MN;WH>?4:1XTH2YZ
RS71242QH029\1H6]^62H7W10:8267A\1B6]YV7 29\1H6]^62 O690 2 A_;? :8>?4:1XTH2YZRS71242 (0.67-0.73 mg Cyanidin-3-
Glucoside /100 ml) pH :8MN;WH :=:QH0D`VA8 (Hue angle) H7W10:8267A\1B6] (p <0.05) YV729\1H6]^62O8G pH 2.6 abcA8:W30TV0 
AW3229\1H6]^62O8G pH 4.6 abcA8:W3029\1D042 D:FGH2\129\1H6]^62O690 2 A_;? Dก[P?6กL1R3cO8GH=Xbd_:4 7°C b?FHH=Xbd_:4bcH0 (>?@:1X 
30+ 2 °C) EP3W1 ?@7@D3N1ก1?Dก[PO8G212QJ925@O\1abc>?4:1XTH2YZRS71242:8T23Y2c:NVN0 29\1H6]^62A_;? pH 2.6 :8H17=
ก1?Dก[P?6กL1212ก3W129\1H6]^62A_;? pH 4.6 D:FGHDก[P?6กL1R3cO8G 2 H=Xbd_:4 YV7D:FGHDก[PR3cO8GH=Xbd_:4 7°C 29\1H6]^62A_;? pH 
2.6 :8H17=ก1?Dก[P?6กL1>?@:1X 35 362 AW32A_;? pH 4.6 :8H17=ก1?Dก[P?6กL1>?@:1X 20 362  TN@D:FGHDก[PR3cO8GH=Xbd_:4bcH0 
29\1H6]^62A_;? pH 2.6 TN@ pH 4.6 :8H17=ก1?Dก[P?6กL1>?@:1X 33 362 TN@>?@:1X 15 362 ;1:N\1V6P  
3A,-A,3BC : 29\1H6]^62 B31:D>U2ก?V-VW10  pH  E1AD5H?CR?SC  ก1?Dก[P?6กL1   
 

3A,7A,  
H6]^62  :8^FGHA1:6] BFH Blue pea b?FH Butterfly pea TN@ ^FGH34O71I1A;?C BFH Clitoria ternatea L. D>U2EF^A:=2RE?

O8GA1:1?<b1RVc0W17 Q717E62Z=CTN@D5?4]D;4PY;RVcH7W10?3VD?[3 EP:1กa2DQ;:?A=:DQ;?cH2 D^W2 a2d1Ba;cQH0RO7 :8H7_WbN17
A17E62Z=CTPW0;1:A8QH0VHกHHกD>U2 A829\1D042 A8gh1 A8:W30HWH2TN@Q13 VHกH6]^62:8A1?TH2YZRS71242SJG0D>U2?0B36;<=abcA8TV0 
:W30 SJG0:8>?4:1XO8GT;ก;W10ก62QJ92H7_Wก6PA8QH0VHก (Kazuma et al., 2003)  TH2YZRS71242D>U2A1?;c12H2=:_NH4A?@^24Vb2JG0
SJG0:8AW32a2ก1?NVB31:DA8G70;WHก1?Dก4VY?B:@D?[0 Y?BbNHVDNFHVb63a5 TN@Y?BRQQcHH6กDAP D>U2;c2 (Rajalakshmi TN@ 
Narasimhan, 1996) 51ก>?@Y7^2CQH0TH2YZRS71242O\1abcH6]^62D>U2O8G2W1A2a5a2ก1?E6n21MN4;d6XoCH1b1?DEFGHA=Qd1E  
>p55=P62289RVc:8ก1?2\1VHกH6]^62R>T>??_>D>U2MN4;d6XoC;W10 q D^W2  A8MA:H1b1? TN@29\1H6]^62 D>U2;c2 29\1H6]^62D>U229\1
A:=2RE?O8GD?4G::8ก1?Q17a2OcH0;N1VTN@:6กQ17a2?_>QH029\1E1AD5H?CR?SCSJG0:8H17=ก1?Dก[P?6กL1A692 TN@5\1D>U2;cH0Dก[P?6กL1O8G

                                                           
1 A1Q134^134O71I1A;?Cก1?H1b1?TN@Yd^21ก1? d1B34^1Bbก??:I1A;?C BX@34O71I1A;?C :b134O71N67I?82B?42O?34Y?n 114 A=Q=:34O 23 DQ;36n21 ก?=0DOEr 10110 
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H=Xbd_:4;G\1 ก1?DAFGH:DA87QH029\1A:=2RE?AW32ab]WH15Dก4V51ก5=N42O?87CSJG0TPBO8D?87AW32ab]W5@D5?4]RVcV8a2H1b1?O8G:8 pH 
5.5-7.0 AW3278A;CTN@?1D5?4]RVca2H1b1?O8G:8HHกS4D52TN@:8 pH ;G\1 (< 4.6)  ก1?>?6PB31:D>U2ก?V-VW10a2H1b1?abcNVN0
5@NV?@7@D3N1a2ก1?yW1D^F9HO8GH=Xbd_:4 100  zC (Leguerinel et al., 2005)  V602692012345672895J0:836;<=>?@A0BCDEFGHIJกL1
MNก?@OPQH0E1AD5H?CR?SCTN@B31:D>U2ก?V-VW10 ;WH >?4:1XTH2YZRS71242 A8 TN@H17=ก1?Dก[PQH029\1H6]^62O8GDก[P?6กL1R3c
O8GH=Xbd_:4 7°C TN@H=Xbd_:4bcH0 (>?@:1X 30+ 2 °C)   

 
*>5ก&;/2%'��=\ก,&   

ก&&4��=\ก,&$%�:7@A,*BCDB7  
^6G0VHกH6]^62Tbc0 a2H6;?1AW32 VHกH6]^62 : 29\1 DOW1ก6P 1 : 10 (w/v) ;c:O8GH=Xbd_:4;G\1ก3W1 60  zC D>U2D3N1 30 21O8 

(H?=L1 TN@BX@ 2551) ก?H0T7กก1กQH0VHกH6]^62 TN@2\129\1H6]^62O8GRVcR>;c:?@Db729\1HHกO8GH=Xbd_:4;G\1ก3W1 60 zC 5229\1
H6]^62:8B31:DQc:Qc2 10  zBrix  O490abcD7[2 YV729\1H6]^62A_;? pH 2.6 MN4;YV72\129\1H6]^62DQc:Qc2 10  zBrix MA:ก6P29\1 a2
H6;?1AW32 1 : 69 (v:v) D;4:29\1;1N 11 % abcB31:?cH2DE870DN[ก2cH75229\1;1NN@N17  D;4:ก?VS4;?4ก 0.3% A\1b?6P29\1H6]^62
A_;? pH 4.6 MN4;YV7 2\129\1H6]^62DQc:Qc2 10  zBrix MA:ก6P29\1 a2H6;?1AW32 1 : 69 (v:v) D;4:29\1;1N 11 % abcB31:?cH2DE870
DN[ก2cH75229\1;1NN@N17   29\1H6]^62O690 2 A_;? 2\1R>E1AD5H?CR?SCO8GH=Xbd_:4 90°C D>U2D3N1 2 21O8 YV7a^cDB?FGH0E1AD5HR?SC
Q21VDN[ก (March Cool Industry co., Ltd., ก?=0DOEr) P??5=29\1H6]^62a2Q3VTกc3O8GMW12ก1?;c: >�V�1 O\1abcD7[2YV7O62O82\1
29\1H6]^62กWH2TN@bN60E1AD5H?CR?SCR>;?3536VBW1A8 TN@>?@D:42D>U2 B31:A3W10 (L) B31:DQc: (C) 51กA_;? C =  
TN@BW1D`VA8  Hue angle (H) = arctan b*/a*  34DB?1@bC>?4:1XTH2YZRS71242 (Fuleki  TN@ Francis, 1968) bN6051ก26922\1
29\1H6]^62O8GMN4;RVcR>Dก[P?6กL1R3cO8GH=Xbd_:4 7°C TN@H=Xbd_:4bcH0 D>U2D3N1R:WDก42 45 362 :134DB?1@bC>?4:1XTH2YZRS71242 
TN@ 5\12325=N42O?87CO690b:V TN@ 78A;CTN@?1 (U.S. Food and Drug Administration, 2006) 
 
ก,&��!3&,']/�,+- �̂:� 

ก1?34DB?1@bCB31:T>?>?32 (Analysis of variance, ANOVA) ?W3:ก6P FACTORIAL ARRANGEMENT O8G?@V6P
267A\1B6] 0.05 a^ca2ก1?>?@D:42MNก?@OPQH0ก1?E1AD;H?CR?SC B31:D>U2ก?V-VW10 TN@MNก?@OPQH0H=Xbd_:4TN@D3N1;WH
29\1H6]^62 YV7Y>?Tก?:A\1D?[5?_> SPSS v.11.5  
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29\1H6]^62D>U229\1A:=2RE?O8G:8A1?TH2YZRS71242D>U2H0BC>?@กHPSJG0A8TH2YZRS712425@QJ92H7_Wก6PYB?0A?c10O10DB:8 

D^W2 5\1232b:_W Hydroxyl b:_W Methoxy  b:_W29\1;1N TN@b:_Wก?VO8GDHADOH?4RgVCก6P29\1;1N  TN@BW1B31:D>U2ก?V-VW10 D:FGH
D>?87PDO87P>?4:1XTH2YZRS71242TN@A8QH029\1H6]^62O8GR:WRVcD;4:ก?V:8 pH 4.6 TN@:8ก1?D;4:ก?VS4;?4ก52:8 pH NVN0D>U2 
2.6 EP3W1 >?4:1XTH2YZRS71242 TN@ BW1B31:A3W10QH029\1H6]^62O690 2 A_;?R:WT;ก;W10ก62 T;W 29\1H6]^62A_;? pH 2.6  :8BW1 
Hue angle TN@ Chroma 2cH7ก3W1 A_;? pH 4.6 (Table 1) YV729\1H6]^62D>N8G72A851กA8:W3029\1D042O8G pH 4.5 D>U2A8:W30TV0  O8G 
pH  2.6    O8G pH  ;G\1 YB?0A?c10QH0TH2YZRS712425@H7_Wa2?_> flavylium cation SJG0:8A8TV0 TN@D:FGH pH DE4G:QJ92A85@D>N8G72R>
52R:W>?1ก�A8D:FGHYB?0A?c10D>N8G72R>D>U2 carbinol pseudobase TN@  chalcones  TN@:8A8:W30D:FGHD>U2 quinonoidal bases 
(Brouillard  TN@  Dangles, 1994)   

B31:?cH251กก1?E1AD5H?CR?SCTN@B31:D>U2ก?VVW10R:W:8MN;WH>?4:1XTH2YZRS71242a229\1H6]^62H7W10:8267A\1B6] 
(p ≤ 0.05)  (V60 Table 1)  H15D2FGH051ก  TH2YZRS71242a2A1?Aก6VH6]^62 D>U2 Ternatin  YV7  :8YB?0A?c10bN6กBFH 
Delphinidin-3-O-(6��-O-malonyl)- β -glucoside  (Kazuma  et al., 2004, Wongs-Aree et al., 2006) SJG056VD>U2 TH2YZRS
71242 O8Gb:_W Acyl acid DHADOH?4RgVCก6Pb:_WQH029\1;1Na2YB?0A?c10 b?FH Acylated anthocyanin  Cevallos-Casals TN@ 
Cisneros-Zevallos (2004) ?170123W1 TH2YZRS71242O8G:8b:_W Acyl acid 5@:8B31:B0;63;WHก1?D>N8G72T>N0H=Xbd_:4TN@ pH 
RVcV8ก3W1 TH2YZRS71242O8GR:W:8b:_W Acyl acid  b?FH Non acylated anthocyanin 
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Table 1 BW1B31:A3W10 (L) BW1D`VA8 (Hue angle)  BW1B31:DQc:QH0A8 (Chroma) >?4:1XTH2YZRS71242QH029\1H6]^62A_;? pH  
 2.6 TN@ pH 4.6 กWH2TN@bN60MW12ก?@P32ก1?E1AD5HR?SC 

A_;?   L Hue angle Chroma >?4:1XTH2YZRS71242(mg/100ml) 

pH 2.6 กWH2E1AD5HR?SC 17.24±0.41 339.40±3.24 6.93±0.20 0.67±0.12 

  bN60E1AD5HR?SC 17.22±0.12 332.14±2.86 7.23±0.38 0.68±0.09  

pH 4.6 กWH2E1AD5HR?SC 16.25±0.21 284.43±3.39 6.09±0.60 0.72±0.09  

  bN60E1AD5HR?SC 16.08±0.31 285.88±4.11 5.16±0.36 0.73±0.04  
b:17Db;=  ;63DNQO8GTAV0D>U2BW1D`N8G7 mean±SD, n=2 

 
$%ก&'�()*+3�,4!567ก&8-89,+ :9*5&�4,;2*7<=01�,7�72%'*,�>ก,&!ก?()*+7@A,*BCDB7!ก?(�\a*>;]_b4� 7°C 

D:FGH2\129\1H6]^62O690 2 A_;?R>Dก[PR3cO8GH=Xbd_:4 7°C EP3W1 ?@7@D3N1ก1?Dก[PO8G212QJ925@O\1abc>?4:1XTH2YZRS
71242NVN0H7W10H7W10:8267A\1B6]( p < 0.05) (Table 2) Walkowiak-Tomczak TN@ Czapski (2007) O\1ก1?IJกL1ก1?
D>N8G72T>N0QH0A8a2A1?N@N17ก@bNG\1>N8A8TV0?@b3W10ก1?Dก[P?6กL1EP3W1 >?4:1XTH2YZRS71242QH0 A1?N@N17
ก@bNG\1>N8A8TV0NVN0D:FGH?@7@D3N1ก1?Dก[P212QJ92  
 D:FGH;?3536V5\12325=N42O?87CO690b:V 78A;CTN@?1 D>?87PDO87Pก6P:1;?�12MN4;d6XoC^=:^2QH029\1H6]^62 (2550) SJG0
ก\1b2Vabc5\12325=N42O?87CO690b:VR:WDก42  106 YBYN28;WH 1 :4NN4N4;? TN@5\1232 78A;CTN@?1 ;cH0R:WDก42 100 YBYN281 :4NN4N4;? 
EP3W1  29\1H6]^62A_;? pH 2.6 :8H17=ก1?Dก[P?6กL1 35 362 212ก3W129\1H6]^62A_;? pH 4.6 O8G:8H17=ก1?Dก[P?6กL1>?@:1X 20362  
B31:D>U2ก?V-VW10:8MN;WHก1?D5?4]D;4PY;QH05=N42O?87C TN@ก1?D:;1PHN4SJ:QH05=N42O?87C  YV7TPBO8D?875@D5?4]D;4PY;RVcV8
a2 ^W30 pH 6.0-8.0 78A;CD5?4]RVcV8a2 pH 4.5-6.0 TN@D^F9H?1D5?4]RVcV8a2 pH 3.5-4.0 ก1?>?6P pH QH0MN4;d6XoC5@^W377FV
H17=ก1?Dก[Pabc212QJ92  (A=:Xo1, 2549) 

 
Table 2 >?4:1XTH2YZRS71242 QH029\1H6]^62E1AD5HR?SCO8GH=Xbd_:4 7°C D>U2?@7@D3N1 45 362 

วันท่ี 0 5 10 15 20 45 

pH 2.6 0.67±0.00 0.65±0.06 0.48±0.04 0.64±0.03 0.58±0.02 0.55±0.04 

pH 4.6 0.73±0.03 0.71±0.05 0.56±0.01 0.60±0.03 0.64±0.04 Nd 
b:17Db;=   BW1TAV0;63DNQO8GTAV0D>U2BW1D`N8G7 mean±SD, n=2, Nd b:17<J0R:WRVc;?3536VD2FGH051กDAFGH:DA87TNc3 

 
$%ก&'�()*+3�,4!567ก&8-89,+ :9*:9*5&�4,;2*7<=01�,7�72%'*,�>ก,&!ก?()*+7@A,*BCDB7!ก?(�\a*>;]_b4�]e*+  

D:FGH2\129\1H6]^62O690 2 A_;?R>Dก[PR3cO8GH=Xbd_:4bcH0 (>?@:1X 30+ 2 °C) EP3W1 ?@7@D3N1ก1?Dก[PO8G212QJ925@O\1abc
>?4:1XTH2YZRS71242NVN0H7W10H7W10:8267A\1B6] (p < 0.05)  (Table 3) TN@ D:FGH;?3536V5\12325=N42O?87CO690b:V 78A;CTN@
?1 D>?87PDO87Pก6P:1;?�12MN4;d6XoC^=:^2QH029\1H6]^62 (2550) EP3W1 29\1H6]^62A_;? pH 2.6 :8H17=ก1?Dก[P?6กL1 33 362 
212ก3W129\1H6]^62A_;? pH 4.6 O8G:8H17=ก1?Dก[P?6กL1>?@:1X 15 362   
 

Table 3 >?4:1XTH2YZRS71242QH029\1H6]^62E1AD5HR?SCO8GH=Xbd_:4bcH0 (>?@:1X 30+ 2 °C) D>U2?@7@D3N1 33 362 

วันท่ี 0 3 6 9 12 15 33 

pH 2.6 0.67±0.04 0.64±0.03 0.63±0.01 0.66±0.04 0.46±0.00 0.59±0.09 0.70±0.04 

pH 4.6 0.73±0.03 0.69±0.05 0.66±0.02 0.63±0.03 0.66±0.09 0.63±0.04 Nd 
b:17Db;=   BW1TAV0;63DNQO8GTAV0D>U2BW1D`N8G7 mean±SD, n=2, Nd b:17<J0R:WRVc;?3536VD2FGH051กDAFGH:DA87TNc3 
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-&>5 
H6]^62 D>U2EF^A:=2RE?:8A1?TH2YZRS71242SJG0D>U2 A1?;c12H2=:_NH4A?@O8GA\1B6] D:FGH2\1VHกH6]^62HPTbc0:1T>??_>

D>U229\1H6]^62 EP3W1 ก1?E1AD5HR?SCTN@B31:D>U2ก?V-VW10R:W:8MN;WHBW1B31:A3W10 (L) >?4:1XTH2YZRS71242T;W:8MN;WHBW1 
Hue angle TN@BW1 Chroma QH029\1H6]^62H7W10:8267A\1B6] (p < 0.05) D:FGH2\129\1H6]^62A_;? pH 2.6 TN@ pH 4.6 R>Dก[P
?6กL1R3cO8GH=Xbd_:4 7°C TN@ H=Xbd_:4bcH0 (>?@:1X 30+ 2 °C) EP3W1 29\1H6]^62A_;? pH 2.6 :8H17=ก1?Dก[P?6กL1212ก3W1
29\1H6]^62A_;? pH 4.6 O690O8GH=Xbd_:4  7°C TN@H=Xbd_:4bcH0 ?@7@D3N1ก1?Dก[P?6กL1O8G212QJ925@O\1abc>?4:1XTH2YZRS71242
:8T23Y2c:NVN0 
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