MIATIVINITUALITY UNT.NTTUAT AUUNLAY
MsUssyInMsunInedemalulagsvusng asi 5

answavasmaglasaianisaateflvesasiaulnleentuluseuuzines

Influence of sucrose on the degradation of anthocyanins in Makiang jam
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Abstract

The aim of this research was to study the influence of sucrose on the degradation of
anthocyanins in makiang jam. Makiang flesh was:prepared by three different methods. In the first
method, makiang flesh was mixed with sucrose at three different raitos (2:1, 3:1 and 4:1), in the
second method, makiang flesh. was soaked in sucrose solution (35 °Brix) at three different ratios
(1:1, 1:1.5 and 1:2) and in the last method, makiang flesh was prepared without addition of sucrose.
After the jam processing, makiang jams were stored at two different temperatures (the ambient
temperature and 40 °C) for 30 days to measure the degradation of anthocyanins. The results
showed that the anthocyanins content in makiang jam decreased with increasing the storage time.
The degradation of anthocyanins in makiang jam prepared by makiang flesh without addition of
sucrose was higher than those prepared by mixing makiang flesh with sucrose or soaking makiang
flesh in sucrose solution. Mixing makiang flesh with sucrose had lower anthocyanins degradation
than soaking makiang flesh in sucrose solution. Makiang jam stored at the ambient temperature had

lower anthocyanins degradation compared to those stored at 40 °C.
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- YnAlneldiniosinend (Colorimeter) §%e HunterLab ‘gu ColorQuest XE
- SouBunalvosudsiazangldimunluiionsiodagld Hand Refractometer
- Anenfitonlagld pH meter 8o METTLERTOLEDO §u MP220
LAaUsinansansmalagmslanse ($aulasen AOAC, 1990)
UHUNNSUARBILUY Completely Randomized Design (CRD) W3suiieuAadslags Duncan’s New
Multiple'Range Test
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Complete Block Design (RCBD) \WisuifleuAadelngds Duncan’s New Multiple Range Test
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3. NANTSNNABILAZIANSTAINE
3.1 guamduaiiuasmeneeaionsfssrgnuasutdetinia

3.1.1 NAAMNTHNNENINEIUE WUl NIAANTISRTIEIL 311 4:1 LAgNIWTRSRTd 1015 4
AN NALARTIA TnslanizAdung uazadindes wiidomnuausiisaiifesendunaduuiotaung
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gasweulnlwenduiauiirududuvesiinann Ravdanasioadvasneudila(Hujica-Paz et al, 2003)

M990 2 KaRUAIMIULATLAZNIENIMBRENEINGIRANMEUINTALSELIA AT ANEUINA

dnsdu And
L‘I?l‘i]yllzl,ﬁ&ld: oH TSS TA
A L* a* b¥ (°Brix) (30wa2) (ns)
fegeAunAu
137274052 113.15°41.41  3.65°+0.50 3.07°+0.01 8.1040.42 2.28 +0.35

ean
2:1 5.34°+0.30 10.08°+1.00 2.54°40.15 3.13°40.01 46.20°+1.13 2.59 +0.20
3:1 7.91°40.18 15.64°+0.15 4.99°+0.01 3.13°+0.01 38.90°11.27 2.59 +0.20
4:1 82574044 157274033  532°10.08 3121000 | 355040.17 2.45 +0.00
3w
11 9.09°+0.73 1020°40.30  2.40°40.00 3.08"+0.02 17.60°+0.00 2.14 +0.64
1:1.5 8.73°£0.67 15.71°+0.38 5.20°40.15 3.08™+0.00 19.30°40.42 2.38 +0.30
1:2 8.58°+0.74 1262°+052 38074025 | 3.10°40.00 | 20.40°+0.28 242 40.15

a - f ARAIANLLIAINTS NBTRSAUTAULANANA(P<0.05)
ns  LifimnuuanAneiuneanf(p>0.05)

3.1.2 HaAMAIMNNAUA nudn Fesaaniilengifesmsiimandnsdin 2.1 31 uagdl
figunmanan esandafitewindu 3.13 3.13 uag 3.12 suaeu JuSunavewdazaislavianue
Winfu 46.20 38.90 way 35.50 ANUARU kanIIssidinmaludnsdiuiinneiy duaneuSuiavoauded
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azanglévionun TasTimangndaethnma 211 sxlivunumesdiiasansldimuagsnimsngnietiaa
31 wo 41 wagdSmaegndetimassiiviinuveudsiiasasldimualudensifssganiiinisurly
asazaneia esmntmedviinawesudiganiasaransthniaiaiilinsunsdukiiurosmeudily
dousAsdlfisinhmaudlumsaraetne fsnnududureshmamnvhlifnadenuasiivesmuou
Tnloeniiu msgluanavesimarsdluiuiilassasmesoulnlseduhlsdienuasiaunn (Yoshiyuki
et al,, 2010) wardiuTinansntinun (fisusunandensn) whiufesas 2.59

3.2 HALAZNITIATIZANINIEN W MaasiuazneUssamauiavadueunzifes
3.2.1 AAATHYNANENNYBILELLZLAE
MNNsAnwIAun e uAvemAn S LNtz RsmdsnnTHAn 13U nuih waeshegsniun
wazuenfioieuldnnidenniosngnietnalusamdin 21 3.1 uar 41 uazusuusfosiiviouldannde
usAssuddsasazaneimaludamain 1:1 1:15 uag 12 suddu Sand L* a* azb* laifuandnaiums
At (p>0.05) (A51971 3)

A1519N 3 AN TN IGHANKAZNIEAINVDILIUNLLNE

anTdIu And
UBLZLNY: L* (ns) a* (ns) b* (ns) pH TSS TA
waa (ns) (°Brix) (owaz) (ns)
fegeAunAu
0.23+0.28 1.65+0.12 0:41+0.04 3.22'+0.00 65.40+0.57 0.74 +0.00
ean
2:1 0.16+0.07 1.29+0.33 0.3140.11 3.29 +0.01 70.00"£0.00 0.72 +0.00
3:1 0.20+0.03 1.33+0.30 0.35+0.09 3.26 +0.03 67.70bi0.42 0.73 +0.01
4:1 0.2240.01 1.35+0.30 0:36+0.06 3.25 +0.05 67.50°+0.71 0.73 +0.01
B
1:1 0.22+0.01 1.54+0.02 0.40+0.02 3.27 +0.02 66.00£0.00 0.73 +0.01
1:1.5 0.22+0.00 1.54+0.01 0.40+0.02 3.25 +0.05 67.50bi0.71 0.73 +0.01
1:2 0.21+0.03 1.54+0.00 0.40+0.01 3.27 +0.01 67.80bi0.28 0.73 +0.01

a - C ALRAYATULUIAINLDNYIANAUTANLLANASA(P<0.05)
ns  LiflANuuANAAUNIEDR(p>0.05)

3.2.2 AUNNNAATTUBILELLEIADS

NnuanaA Al nuirdgunmduluamumnasguvemandusiuey esaniifilever
Tuts 3.22-3.29 TaglndiAssfumiiesinzaudenisasivesuouilafileusiniu 3.20 (uen. 263-2521)
FEwinnunnsgugnamnTsy, 2521) wiUSInaed siavangldvaualulenue fosdinnuuanssfuegad
todfynada (p<0.05) Tnewuiusafiwiouldnusiesiinandedmadnndiu 211 Tusinuemds
flazangldiamunganirfiagndaeiiniadnsain 3:1 ¢1uazusuiiionandousAsuslumsaraisthnma
fassdau Wesmnmananidonsieadasimalusnsid 21iUsuveudsganidnsdutomae
dwalFuonivonldivsuvoudeiiaraelifmungan uasduuTinansnimun (fisuiunsadngn)
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vosussmzAsseglutasdosas 0.72-0.74 aglutiannsgiuvewansusiuouisosas 0.5-1.0 (@1nws Ay
, 2529)
3.2.3 g mnslsramduiave usuuzifes
mMsnadeumuUsTamduiavesueuuziiedlae3s Hedonic Scaling Test 9-Point Wuidiay
uanesiuegnaiitdfymneadi  (p<0.05) Tnsusunzifssiindouanidonsiodithnalngisnanile
uzfpadietmaiisnid 21 31 wardimaudluansavansinnadidhdin 11 1115 uag 12 3
AZWUUANYOUANUEES

3.3 wan1sAsuulasvasansuaulnlesdu wazdluszndnaninfiuinw

3.3.1 mawasuulasesasueulvleeniusznitimsiivinw

MM madeuMUAsuLawesasueulnlsedulunenuzifsmyuin Viinassteulvleeniud
foglunsmmfosiiuultvanas usuuzissignedenmnnidessisseanieimaludhmdiu 211 31 uay
4:1 finmsamedvesmsuoulleendutnfian aududuresihmamninliinaseaunsvesansueuln
lggriiuunn sgluanavenimassdluiuiulasadrmeweulyleenfuvilfdauasiauin
(Yoshiyuki et al,, 2010) sp3asnAousansAsfignindounidousissudfeamsaratstinalusndn
1:2 1:1.5 uaw 1:1 LLa~mewmmwmLmsummuawmsa‘vﬂ,umumﬂﬁammaavmmiamam%ﬁmmauiw
lggnduanniign uenaintueuusiiosiifiuinuiigungiiviesiinisaaisddnniueuus e
gauuQil 40 BIMLALTY LummﬂqmmmL‘Uu‘{]ﬁmwmmamamiamEJmsummiLLaqu"Lsamuu (Jackman
and Wrolstad, 1996)
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3.3.2 Madsuulasdvesuguserinanmaiiving

nsdsuuvasesdlunsimgifeduszuihafuinsnduim 27 u wud drsenineduns - @en
vi3e i a* uazAsewrheBindos - thidu vieen b* vesuelusissiuwiliuanas nsusuusissiigniaie
Mniionzissrandetmaludnsdi 2:1 3:1 uawda liad a* baw b* asaadntios aud iy ey
wonnzAssfignindsunidensisudieasazaeivaludnsrdiu 12 1:15 uay 1:1 vhlsiand a* uas
b* anasmeaLAIs MR dauusuuzssdigniisnrndetsfemliiunsngniteutasaraetnany
1A a* uay b* anawn duAn L* mmuaululmuaaﬂummLsumu"ummmamamsavmammaﬂ"u
(Yoshiyuki et al.,, 2010) ( muamiummw 4-7)

AN599 4 ran1snsiasunlaswesend L* Tuwoudsineduseninanisiiusne

denaes syewiaan (Tu)
0 3 6 9 12 15 18 21 24 27

gaumiivio

fegamuny 021+0.01° 023+0.01  036+0.03  025:0.02  459+0.03 5114001  7.41+001  8.11+001  885+0.01  10.11+0.01
agn - 2:1 0.21+£0.02  0.21+0.04  0.29+0.01  0.23+0.01  4.76+0.03  3.05+0.02  3.87+0.03  4.72+0.10 5.04+0.03 5.66+0.02
Agn - 3:1 0.20+0.01  0.23+0.01  0.65+0.19  0.35+0.01  4.68+0.05  7.13+0.02  7.96+0.02  9.43+0.02 10.57+0.04  11.42+0.10
aan - 4:1 0.25+0.01  0.11+0.00  0.49+0.00  0.29+0.09  4.96+0.01  5.11+0.01  6.23+0.01  7.504+0.14  852+0.02  9.67+0.02
ug 11 0.22+40.01  0.2240.01  3.86+0.01  0.25+0.00  5.33+0.01  7.42+0.03  8.67+0.11  10.84+0.05  12.47+0.01 13.87+0.02
Wi 115 0214000  021+0.03  0.42+0.00  0.40+0.00  6.40+0.08  4.87+0.03  7.01+0.01  9.2240.02  11.32+0.03  14.01+0.08
Wi 12 0.18+0.03  0.19+0.01  0.48+0.03  032+0.13 4761000 5204001  5.03+0.10 5124002  631+001  7.11+0.01
gaumil 40 aariwaLTya

fegamuny 0.23+0.01  0.25+0.07  4.45:0.01  0.25:0.00 4.59+0.01  4.84+0.08 5964001  9.1740.03  11.46+0.04  13.92+0.03
agn - 2:1 0.21£0.00  0.23+0.01  0.34+0.10  0.23+0.01  4.76+0.10  5.12+0.10  6.23+0.02  5.01+0.01 4.13+0.01 7.12+0.01
Agn - 3:1 0.21+£0.01  0.21+0.00  0.34+0.00  0.34+0.00  4.68+0.10  5.82+0.01  8.74+0.01  9.42+0.03 10.13+0.03  11.22+0.02
aan - 4:1 0.19+0.05  0.25+0.06  0.27+0.02 0274000  4.96+0.01  6.03+0.02  8.13+0.17  9.9640.01  11.63+0.02  12.46+0.05
ug 11 0.22+40.00  0.41+0.00  4.14+0.10  0.72+0.01 ~ 5.33+0.11  7.10+0.02  7.18+0.01  8.87+0.07 5.12+0.03 6.22+0.01
Wi 115 0.11+0.01  0.11+0.01  3.63:0.08  0.29+0.04  6.41+0.03  7.11+0.01 8514056  10.14+0.02  10.87+0.01  12.03+0.02

ug 12 0.22+0.00  0.22+0.02  0.31+0.00  0.27+0.04  4.78+0.02  5.66+0.01  8.22+0.02  8.12+0.01 12.17+0.01 13.16+0.05
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damnans sgoziia (J)
0 3 6 9 12 15 18 21 24 27
goumiivio
freE1e 4.43+0.04 4.07+0.02 3.65+0.01 1.96+0.02 1.51+0.06 1.39+0.02 1.17+0.02 1.02+0.01 0.95+0.14 0.21+0.01
AIUAL
agn - 2:1 6.87+0.04 6.39+0.06 5.94+0.04 5.14+0.04 4.42+0.03 4.31+0.06 4.18+0.04 4.1240.11 3.98+0.03 3.55+0.01
agn 31 5.92+0.11 5.91+0.05 5.72+0.02 4.51+0.03 2.23+0.04 1.99+0.01 1.72+0.08 1.37+0.02 1.27+0.10 1.03+0.02
Agn  4:1 5.83+0.04 5.49+0.04 5.42+0.08 3.94+0.05 2.05+0.06 1.87+0.05 1.52+0.12 1.56+0.03 1.21+0.01 0.95+0.02
w11 4.61+0.04 4.56+0.10 4.48+0.08 2.63+0.11 1.72+0.01 1.62+0.02 1.25+0.01 1.06+0.04 0.95+0.02 0.33+0.05
wt 5.15+0.50 4.92+0.05 4.72+0.04 2.70+0.01 1.64+0.07 1.57+0.02 1.34+0.02 1.17+0.02 1.04+0.03 0.58+0.04
1:15
w12 5.31+0.10 5.22+0.04 5.15+0.02 3.04+0.05 1.92+0.09 1.84+0.03 1.66+0.01 1.29+0.02 1.06+0.06 0.75+0.02
gaumnil 40 Brniwadya
feEe 3.90+0.08  3.76+0.06 3.38+0.03 1.73+0.01 1.09+0.04 1.04+0.01 0.95+0.11 0.58+0.01 0.30+0.02 0.24+0.02
AIUAL
agn - 2:1 6.59+0.10 6.26+0.12 5.46+0.08 4.64+0.06 2.54+0.06 2.48+0.03 2.17+0.02 1.97+0.10 1.77+0.01 1.34+0.01
AN 3:1 5.85+0.09 5.43+0.06 4.92+0.03 4.41+0.04 2.03+0.04 1.82+0.02 1.66+0.01 1.32+0.02 1.10+0.03 1.03+0.10
agn 41 5.20+0.05 4.93+0.05 4.31+0.12 3.05+0.06 1.92+0.07 1.61+0.05 1.47+0.11 1.28+0.01 1.04+0.02 0.84+0.01
w1l 4.49+0.04  4.47+0.04 3.13+0.06 2.03+0.04 1.62+0.04 1.53+0.03 1.04+0.01 0.91+0.08 0.73+0.01 0.27+0.02
wt 4.75+0.06 4.60+0.01 4.04+0.05 2.22+0.02 1.78+0.03 1.31+0.04 1.19+0.01 1.03+0.04 0.83+0.10 0.57+0.02
1:15
w12 5.05+0.06  4.84+0.06 4.30+0.04 2.24+0.05 1.84+0.01 1.39+0.01 1.20+0.02 1.03+0.01 0.87+0.02 0.76+0.01
= Uai U | *1 oS 1 wagr )
A1 6 WaN1TNNTIUABULURIYRIANE b LULLENUZEAYILUTEWINNTILNUINE
dmeans szeza ()
3 6 9 12 15 18 21 24 27
gaunniivies
dhoghamunu 0.07+0.01  0.42+0.03 0.06+001.  -0.13+001  -0:38+0.02  -0.53+0.01  -0.66+0.01  -0.81:001  -114+0.01  -1.22+0.03
Aan 2:1 1.52+001  1.20+0.01 1:070.04 1.04+0.03 0.85+0.01 0.73+0.02 0.63+0.01 0.47+0.03 0.30+0.02 0.17+0.01
Aan 31 1.23:002  1.05+0.07 0.78+0.01 0.65+0.01 0.57+0.03 0.38+0.01 0.32+0.02 0.22+0.02 0.1120.09 0.02+0.01
Aan  4:1 1.07+0.03 0.97£0.01 0.75+0.04 0.44+0.10 0.53+0.02 0.25+0.08 0.15+0.01 0.04+0.01 -0.15+0.01 -0.27+0.05
w11 0.82+0.05 0.43+0.02 0.42+0.02 0.16+0.01 0.12+0.02 0.04+0.02 -0.08+0.03 -0.21+0.05 -0.33+0.04 -0.45+0.04
w115 0.87+0.02 0.81+0.01 0.47+0.03 0.43+0.10 0.24+0.02 0.12+0.02 0.02+0.01 -0.12+0.01 -0.27+0.04 -0.36+0.01
Wi 12 095002 0.9240.11 0.68+0.01 0.43+0.01 0.27+0.03 0.18+0.01 007002  -0.08+0.01  -0.14+001  -0.21+0.03
gaundl 40 perTTALTLA
dhaghamunu 0.69+0.05  0.27+0.02 0.13£002  -0.02+046  -0.48+0.06 032£004 0574010  -062+002  -0.82:0.02  -1.13+0.01
Agn 21 1.32+0.02 1.18+0.10 0.82+0.03 0.73+0.09 0.65+0.01 0.52+0.02 0.43+0.10 0.29+0.06 0.16+0.01 -0.04+0.13
An 31 1.14+0.01 1.04+0.01 0.51+0.10 0.49+0.01 0.42+0.05 0.22+0.01 0.14+0.01 0.04+0.01 -0.16+0.12 -0.28+0.02
Agn  4:1 1.02+0.03 0.93+0.01 0.51+0.05 0.57+0.02 0.34+0.01 0.17+0.02 0.07+0.05 -0.10+0.08 -0.27+0.11 -0.44+0.02
Wil 0.7740.01  0.43+0.10 0.36+0.01 0.12+0.10  -0.13:+001  -023:001  -0.32+0.03  -042+001  -0.55:0.02  -0.63+0.05
Wi 115 0.82+0.08  0.82:0.02 0.45+0.01 0.42+0.01 0.13+0.05 004+004 0124002  -021+001  -0.37+0.01  -0.46+0.05
Wi 12 0924001  0.8740.01 0.46+0.01 0.50+0.01 0.15+0.02 007+001  -0.13+0.04  -0.17+002  -0.2740.02  -0.36+0.01
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