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Effect of Pasteurisation on the Quality of Butterfly Pea

(Clitoria ternatea Linn.) Flower Beverage During Storage
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Abstract

The objective of this research is to study temperature and time of pasteurisation
affecting the changes in physical, chemical and microbiological qualities of the bottled
butterfly pea beverage during storage at an ambient temperature. The comparison of the
unpasteurised beverage and pasteurised beverage at the initial storage (day 0) was found
that the unpasteurised butterfly pea beverage had significant anthocyanin content, lightness
value (L*) and Chroma value (C*) more than all pasteurised conditions (P<0.05). The pH,
total acidity and total solid values were not statistically significant difference (P>0.05). The
changes of butterfly pea beverage pasteurised at 65, 70 and 75°C for 15 min and 80, 85 and
90°C for 1 min during 7-day storage at 25.75+1.94°C was studied by comparison with an
initial pasteurised sample (day 0). The result showed that all pasteurised conditions was
significantly decreased in anthocyanin contents, lightness values (L*) and Chroma values (C*)
than the initial stored sample (P<0.05) while the pH, total acidity and total solid values of
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all pasteurised treatments were not statistically significant difference (P> 0.05). The
microbiological quality during the storage, including total microbial count, yeast, mold,
coliform, E. coli and Staphylococcus aureus of all pasteurised conditions was not exceeded
notification of the Ministry of Public Health.

Keywords: butterfly pea flower, pasteurization, storage, anthocyanin, colour
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70 way 75 aamlfvawaa VAN 15 Uil way gaungil 80, 85 wag 90 asALwAlTEd LI 1 Wil Aesns
AIUANRUNYI %o Memmert U WO-12 mmsm‘uﬂ:uamwnu’tumswwmaaﬂs%mamsnuimsts
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Usinaueulyilwenfiusavam = A x MW x DF x 1000
Exl

I A = (Agy- Az00)pr1 = (Aszo = Azg0) pras
MW = 449.2 ¢/mol (cyanidin-3-glucoside)
DF = dilution factor
€
L = aunin9uesAaan (cm)
MsAATgiang aouliisudidfouiuaouiiioudun fewedesindnd Bre KONICA fu
CR-400 9niumSentindayduld sample cell Snrdlusyuu CIE Ao fnd L* wawend C* $1uau 3 41
TneAd L* A9 A1ANad1e wazAd C* Ao Aauanla
Aranudunsa-as (pH) n1saeuiisuiadesiadianuidunsn-nie B%e Mettler
Toledo u 5220 fedvlnes pH 4.00 pH 7.00 wag pH 10.00 NauNInAIRIBES Lm%mfwé“zyfi?u
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molar extinction coefficient 26,900 (Lmol".cm ) (cyanidin-3-glucoside)
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Citric acid = ml NaOH x n-NAOH x meq.Citric acid x 100

ml samble
198 ml NaOH = USu1ay NaOH #lglnmnse (ml)
n-NaOH = ANULLUTUVD NaOH Alglymngm (N)
meq.Citric acid = fiadiauyagveinsndnsn dawiiu 0.07 nix
mlsamble = YSuauvaeiapg1angiunisitasizst (ml)

Usanavasudefiazarglditenun (Total Soluble Solids: TSS) n1sdeuiisuiniesin
AuUsavedsiiagaretildioun e ATAGO U PAL3 shgnduneunsinaiiiesig oAt
Sy 1-2 wen WivhufausTu (Prism) gruanaentineios $1uau 3 41 Suitnmbedu Cusnd)

NMIATIEINRAuNSE JnTeiUiinanteqdunidiiavandands (AOAC, 990.12 Petifilm
Method, 2002) U3unaugasiuazsn (AOAC, 997.02 Petifilm Method, 2002) Ysualadnesy
wazdlala (AOAC, 991.14 Petifilm Method, 2002) way Usuaauwnllnlananda oosi5aa (AOAC,
975.55 Petifilm Method, 2003)

aaaﬁ“h’ﬂumﬁlﬂﬂsﬁﬁ'ayja ATIERAMUULUTUTIU Analysis of variance (ANOVA) uag

Wisuisuanuuanssvesaadelag 35 Duncan’s New Multiple Range Test (DMRT)

NANT3IY
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15 W9l uargaun il 80 85 way 90 arwATEd 130 1 Wi TuSuSudu (uil 0) Wisuidieuifuth
Saudufiinunisasaneunislianuieudieismaiaeslsd wui 15155yﬁu17‘imuﬂﬁwwama§li%m
aomefivinamoulnlyeniy md L* uavAnd C* douninhdyduiddiiunsmaiseilsdosad
Yodfymaan (P<0.05) Tnehsaduiidsliriunsmaseslsdilinadousinaueulnlyeiy fd
L* wagAnd C* winiu 2.65 Ja8n3u/100 faddns 31.51 waz 3.93 AUAIAU @IUAN1IZAITWIALDDS
Isdfionmgil 65, 70 uag 75 ssmuwaiTua 1an 15 uil uazenmdl 80, 85 uax 90 ssrniwalded Lan
1wt SUsunameulnleeiiu Ard L* uavdnd O daneglugig 2.29 - 2.37 Tadnsu/100 faddns
28.05-31.51 Wa 3.61 — 3.99 Auddu (M3197t 1)
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A5199 1 MsidSeuifisunsyuiunmsiedsutindgduneutasrainsuiaaestsgluiusuau (Sufl 0)
savUsunaaulnleeniy Ad L* wavend C*

NILUUMIATEY fn19g Usunauaulnlueniiv Ca P
thdnydu nswraeslsd fiafin3u/100 fahdng matk A c
fauwnaLeaslsd - 2.65°+0.04 31.51°+0.17 3.93°+0.02
naanELRaslsd 65°C, 15min 2.37°+0.01 31.21°+0.34 3.92°+0.06
70°C, 15min 2.35+0.14 30.89°+0.36 3.83°40.02
75°C, 15min 2.33°+0.01 30.46°+0.16 3.99°+0.07
80°C, 1min 235°+0.11 3023°+0.22  3.76 +0.02
85°C, 1min 2.33°0.12 30.44°+0.37 3.74°£0.04
90°C, 1min 2.29°+0.10 28.05 +0.21 3.61°+0.01

*aade + drudenuunnnsgu (3 1), wuudnvinwdinguidisiulusuidiuansddded Agvneadd (P<0.05)
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85 way 90 asAwalTYdE 111 1 Wl Imummu (Sufi 0) ﬂumamuwmumiaﬂmﬂaumﬂwmm
Souseiinaneslsd nuidenldunnsrefumsadf (P>0.05) Taedanadsninudunsa-nig (pH)
USinaunsenaiun wasUSunameudsitazangldimun wihiu 4.22 $esar 0.03 uay 800 USnd
AUEISTY (579 2)

A399 2 NsilSBuiBUNTTUILUNSIWR BALNS Y Tun pULAE MR ININARDT LT luiuEuaY (Ui 0) Ao
Yaanaumundunse-ans (pH) Usunansaviaviun (TA) wazUiunamesudiiazanslavisme (TSS)

nszu;aumsm%au #4017 ANIA-ANY JSUrunIANanun U%mmmaumwaumalﬂ
Udguaiy Aswaaslyd (Sowaz) wavian (Cu3nd)

fouWIELRaslsd - 4.22°+0.00 0.03°+0.00 8.00°+0.00
MaNAR5 LY 65°C, 15min 4.22°+0.00 0.03°+0.00 8.00°+0.00

70°C, 15min 4.22°+0.00 0.03°+0.00 8.00°+0.00

75°C, 15min 4.22°+0.00 0.03°+0.00 8.00°+0.00

80°C, 1min 4.22°+0.00 0.03°+0.00 8.00°+0.00

85°C, 1min 4.23°+0.00 0.03°+0.00 8.00°+0.00

90°C, 1min 4.23°+0.00 0.03°+0.00 8.00°+0.00

*Aade + dudosuunnggiu (3 97), wuudnvsnwdinguisiulusuiiuandadded Agymneada (P<0.05)

msfnwkaresanzmamareslsiremsUAsuuUar I afiuarAun3s veuni
Syduisinunstinnuieuiigamadl 65, 70 uas 75 sarnailes i 15wl uavgaumgil 80, 85 uay
90 BaFnATEE 1381 1 wil 5vm’mn’mnmn@’mammwamaa 25.75+1.94 parnivadis Lunan
7 Fu lnewSeudigudmamen ailuazqdunsd auLsu Fumasmafiusn (ufl 0) futufugaues
maftuinm (ufl 7) wuih eegmafudnwuutu Usinaueulvilvendiu A L* wazend C ve9
nnanzmsmaeslsdiidananiubudureinisfiuinw (uil 0 egsdidudify needa
(P<0.05) lnefufiugnuesmsiivinu (Fuil 7) Viinaueulvileeiu ddreglugn 1.00-1.92 fadndi/
100 fiaddns And L* Hrrogflurae 25.80-26.19 uagAd C* fleneglutag 2.65-2.75 (917l 3)

dl & 1 = a 1Al 1Al 1 @ U
5197 3 KATDIEATILNNTNELES LsdraUSinaueulnlseiy ANd L* uagAnd C* sewinamsinusnen

anne waulnlweniu A A
. Ang L* fng Cc*
MIWERas LY (un./100 wa.)
Jui 0 un 7 Jui 0 Tun 7 Ui 0 Tun 7

65°C, 15min  237°:001  192°:0.01  3121°:034  26.19°+0.38 39274006  2.65°+0.02
70°C, 15min  235°+0.14  1.88°:0.22  30.89°:036  26.06 +0.54 3834002 266 +0.04
75°C, 15min 2337001 1464017  30467+0.16  2598°+0.16  399°+007  2.66°+0.06
80°C, 1min 2354011 10874025  3023°:022  2593°+030  3.76+002  2.67°+0.01
85°C, 1min 2337:0.12 1054010  3044°:037  2583°+025  374°+004  2.75°+0.02

90°C, 1min 229°:0.10 10074010 2805021  2580°x053  3.61°x001  2.757+0.02
*dAaag + ﬁamﬁﬂuuummgw (3 97), Lmué"nwsmmé"qnqwﬁviwﬁ"uluumﬁqLLamﬁqiﬁmﬁwﬁszaﬁa (P<0.05)

dnsuaranudunsa-ana (pH) U?mmmmﬁgwm wazUSunameudsiiay awié’ﬁy’wm
WU sraznaImsinusnuiinavinliaianudunsa-ang (pH) LiJaEJuLL‘tJmLaﬂuasJ Immuauaﬂ‘uaq
mﬁmumm (’Juw 7) mmaa’iuma 4.20 - 4.21 muﬂimmmmmwm wazUSinaesudsiiay m&JVLm
VN‘VIJJG] ummmlmLUaﬂuLLUaﬂmaammamamUiﬂm fawvindu  Seway 003 way 7.00 “uSnd
AIUARY ma’amﬁmwamqammm 3 mﬂmmﬂmnmmqam (P>0.05) (mimn 4)
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A15197 4 wavesanzMINEeslsdroAAITunIA-A (pH) Usinansaviaiue (TA) uag
USinaveadsiazanelavionun (TSS) serinsmsiiusnm

\ « , YSunansanaiun USunauvaeuda
i e H AT UNIA-AN % ] v & 0 a ¢
. (Sovaz) fiazaeldnavun Cusnd)
MIWERasLse - - - - o - =

1UN 0 AN 7 1UN 0 AN 7 1UN 0 AN 7
65°C, 15min 4.22°+0.00 4.21°+0.00 0.03 “+0.00 0.03°+0.00 7.00°+£0.00 7.00°+0.00
70°C, 15min 4.22°+£0.00 4.20°+£0.00 0.03°+0.00 0.03°+0.00 7.00°+£0.00 7.00°+£0.00
75°C, 15min 4.22°+£0.00 4.20°+0.00 0.03°+0.00 0.03°+0.00 7.00 °+0.00 7.00°+£0.00
80°C, 1min 4.22°+£0.00 4.21°£0.00 0.03°+0.00 0.03°+0.00 7.00°+£0.00 7.00°+£0.00
85°C, 1min 4.23°+£0.00 4.21°£0.00 0.03°+0.00 0.03°+0.00 7.00°+£0.00 7.00°+£0.00
90°C, 1min 4.23°£0.00 4.21°£0.00 0.03°+0.00 0.03°+0.00 7.00°+£0.00 7.00°+£0.00

*aade + drudenuunnnsgiu (3 1), wuudnvsnwdinguiiisiulusuidiuansddded Agvnsadd (P<0.05)
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L&IE]‘V]']ﬂ’ﬁ’J Lﬂi’]u%‘iﬁll’]m‘i]au%i&ﬂuiu‘iﬂ’lﬂﬂﬂ’]iLﬂUiﬂw’] WU 1D EU‘U‘HW’]E?{L?]E]%‘],S‘UM HUNSIA

o
a =

mmaauwammu 65 uay 70 parwalfed La1 15 ui m’mwuL%a%auquwmhmw 6 Lay 7
drugaungil 75 aerwalliua 1aan 15 wil uae sl 80, 85 way 90 rwaIded 13a1 1 Wil
asranulusudi 7 Lﬁ@%Lﬂiwﬁﬂ%mmga(ﬁuazimﬂaﬂnvmiwwawaﬂi%mawﬂui’uﬁ 7 dmsu
Travlesu dlala wazaunuilamenda salsed wﬂamaumswwawaﬂw mfmluwumaammamﬂm
Shwn Imwimmaaumamﬂm‘uu umlumummmumwivmﬂﬂiumaamﬁﬁmaﬁu adudl 356
WA, 2556 1309 Lﬂiaaﬂu‘LUﬂnmuvUiﬁamﬂmaum (A13747 5)

A1519d 5 USuagdunsdlueiesiuindyduussguiandennuifiengnisifivinwiduiud 7 7
QUUQNYBY 25.75+1.94 PRI

anna Vsunauniogduvsd (alail/fadans)
nswaailsd AUV INVNR Baduazn Slala/ladiviasy dunuilanands aalies
65°C, 15min 5><1O2 12 ND ND
70°C, 15min 5><1O2 12 ND ND
75°C, 15min 2><1O2 9 ND ND
80°C, 1min 2x10° 7 ND ND
85°C, 1min 1x10° 7 ND ND
90°C, 1min 1x10° 7 ND ND

*ND fim msaldwu (Not Detected)

diefiansannaminTeiannennkazilluaIsfunggytuussvinnseunuiilieny

2
a

2w | v @ ¢l a =
AFNUTNYWTUIUN 7 LLﬁﬂﬂI‘ViL‘V‘uﬁqaﬂqq‘uﬂqiwqﬁlﬁ]@ﬂisﬂwam‘Viﬂll 65 23AEALYYd LA 15 U
f’ﬂLL@UIWl%UWUUNﬂiquﬂQLV'aalﬂﬂ‘V]ﬁﬂW]’]ﬂU 1.92 llaaﬂill/llaaafﬂi ﬁfluﬂqﬁ L* V_’na c* ﬂ']ﬂ']’]llL“L]u
n3A-Ane (pH) USnainsaviavan wertBnamendeiazaneldfmmn Selsiunnenety (s 6)

A15197 6 USnauwoulnlaendu And L* Avd O arenudunse-ane (pH) USunaunsaviaiun (TA) uag
Usunawedafiazangldivionun (T59) TunSeshinindyduussquiandonduifiongnisiiu

Snwnluiun 7 Noamalivies 25.75+1.94 ssrwaded
NAMIIATRAMIINIEANLAzLAS

a0 = ; ; z = >
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MR LsE L* c* Y z o o ¢
(un./100 ua.) (Somy) NeviNe (UsNY)
65°C, 15min 1.92 26.19 2.65 4.21 0.03 7.00
70°C, 15min 1.88 26.06 2.66 4.20 0.03 7.00
75°C, 15min 1.46 2598 2.66 4.20 0.03 7.00
80°C, 1min 1.08 2593 267 4.21 0.03 7.00
85°C, 1min 1.05 2583 275 4.21 0.03 7.00
90°C, 1min 1.00 2580 275 4.21 0.03 7.00
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