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Use of Dried Aril of Gac Fruit Powder as an Antioxidant in Mayonnaise Product
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ABSTRACT

The objective of this research was to
determine antioxidant properties of dried aril of
gac fruit powder added in mayonnaise products.
The level of dried aril of gac fruit powder
content (0.05, 0.10, 0.15 and 0.20%, w/w) on
mayonnaise product was investigated. Increasing
content of dried aril of gac fruit powder resulted
in the increasing intensity of red and yellow
color and carotenoid content while lightness
decreasing in the mayonnaise product. For
sensory evaluation, it indicated that mayonnaise
products with 0.05, 0.10, 0.15% (w/w) dried aril
of gac fruit powder and control formula had
hedonic score which were no significant
difference (p > 0.05) in terms of all sensory
attributes. Shelf-life of all mayonnaise products
with dried aril of gac fruit powder was longer
than that of the control formula. The shelf-life
of mayonnaise with 0.20% (w/w) dried aril of gac
fruit powder was 182 days at 5°C and 66 days at
25°C and compared with formula that use 0.02%
(w/w) BHT (commercial antioxidant) found that
the shelf life is longer. In concision, dried aril of
gac fruit powder can be used as an antioxidant
similarly to a commercial antioxidant. During
storage, Peroxide value (PV) and TBA value
PV and TBA value
increased slowly with increasing dried gac fruit

analyzed were higher.

powder content, while pH and carotenoid

content decreased during storage.
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anuvnveansiinliafieg wu lsafiAeadeady
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DIMTANY) LU wnUSgndeudy [4] Jninald [5)
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Figure 1 Gac fruit and dried aril of gac fruit powder.
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2. AnwrlBanamadefindrauiefivanzalunis
Tuansnuiiulundniusiungssud

NARDINAAUIYDILUE qmmuqmﬁiajﬁmi
dunadeflndriuis Fedrunaueuiseua
Usyneudie dafudindos 65% lduns 10%
thenans1y 16% tduansyndu 8% uazinde 1%
wagniswdalasiidiurosiduaisyndu 5%
dimansie 1nde uarliun fnaalddiu aindu
Tdifuiiefiasieng neuauttumunly 11y 3
vaatsuiiefidodld udsddiEty Anauauiiy
e Wiuldlunwuzdaain a1ntuiinisanu
paauailidnadefinduiduuiunmusieg Tnauls
Usinandu 4 sedu Ioun gasiisinnsidunadedin
#1759 0.05% (@nsd 1) gasiinsiFunadodin
$17u%a 0.10% (gasil 2) gnsfifnsiAunadedin
$13uskq 0.15% (gnshl 3) wargnsifinisiiunade
AnU1IWAs 0.20% (qmﬁ 8) pudsu antutien
aaqmaﬁmﬁm%’nﬂqm URTIVABUNATUNIY AN
Tnesnadrunia Tneldindes Brookfield
Viscometer §u LVT uazed lngldiedesing dvie
Hunter Lab 3u Color Flex 4510 @1UnN13ASI960Y
naail Tngdaaranudunsn-ne (pH) Taeld
\A304 pH meter §%e Mettler Toledo i;u Delta
320, USunaunsavianun (% acidity), ALY A
35 AOAC (2000) [7], A1tUoseanlyd (PV) A1
Thiobarbituric acid (TBA Value) AaatUagann
AOCS (1999) [8] warnsI9deU Usiaualsfiuesa
[9] wagn1snAdsuNIaIuUsTamduna lagly
BN1INAFOULUY 9-point Hedonic scale UK
nagouTuisilndy Jadudnfnwarninalulad
N1991115 UNNINYIELIU TIUIU 30 AU LAY
TNUNUNITNAABILUY Randomized Complete
Block Design (RCBD) La1UINANITNAFD UL
IASIERRANIE@DAA 8 Analysis of variance
(ANOVA) a1nJuid3euliisuaauunnigees
AzWULLRAYAI8 Duncan’s New Multiple Range
test
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(Accelerated Shelf- life Testing; ASLT)
mMsAnwinsasunlasiusninaniaifu
$hwn Inevinnsnanungaaua 398U 6 gas baun
ansilifinsiAunadeiindrauia @asaruau)
ansfiiingifn 0.02% BHT Wuasiudiu gnsid
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nsiAnnaBedindauis 0.10% (gasil 2) gosii

)
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finnsiAunadoiindiuis 0.20% (gnsil 4) wéaih
weosuaiindnldia 6 gns uussgldlugananadin
ylalnalnsiiau (Polypropylene, PP) 4u1AUTY
80 n¥u lde1n1Aoen uazdnuingsfeiaiesdn
wiln wdilUiAuguy (incubaton) figamaill 35
Lay 45 osanwaldea uaviiudiegisarunud
UMl 5 eaAAlIT Mndutumaasuan
A3 duNIA-A9 (pH) wazuIuaualsfivesd
N9 7 JU @A PV uag TBA vin1sasiadauyng
4 Fu uwavnadoun1elszamduiavasndndud
laeldisnaaouadruunneig (Difference from
Control Test) sninsiegafinuauiuiiogei
QUMQIST 35 Uag 45 aarwallid nn1Iaaeu
N 4 3u lenunmmsUszamduiavesiiogng
fidnundinnuuanenegadivedfynisad Avisyau
AuLdeiiu 95% Fudaegianruan 9 ntiuds
ueegnisiuine lngldaunis Labuza au
A5UDIRNAT LAAUIGITHIN (2542) [10, 11]
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1. MmswSpunadeiindroui
MnmMaeIsunadeiindiiuiaaini ey
waniindaan Weouuraiiguugll 60 asen
wadua nunlenadeilindnuiduns S5esavues
HANARYOIN I O AT1IuTe Wiy 15.89 + 2.37
Tnotmidn was Wiethuriaddvesmadedingn
WA LAAIAINEI19 (L) AduAs @) LagAld
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WARDY (%) AANNIAU 39.88 + 3.63, 28.68 + 2.12
way 16.11 + 2.05 AMuaFU drudsunmniuiy
vowadofind 1w whiufesay 4.57 + 0.14 uaw
fiUSunauelsiiuosdisudu Wiy 7.11 pg/e

2. AnenBunamadeindauisfivanzalunis
T Juansnuiiulundnnueiungaaud
dlenanungsauaniiinsuususunanaie
Wnd1wrady 4 széiu Av 0.05 (qwaﬁ 1), 0.10
(qumﬁ 2),0.15 (ajjmﬁ‘?i 3) uaz 0.20% (qmﬁ 4) waz
gnIAUAN WAz LATIZYAMAINNINIEAN
lngdaAaunilanasAtd wulin AAURtadian
985311919 41,333- 48,250 centipoise iiuudlifu
sty wsgiindruisiiiduleas Javilvianunia
fultuduty Wenssufleutugnsnuey daw

ANE WUIHIERLUETAIANEINS (LF) uudldy
anad91n 66.99 1l 57.09 WewfinUSunawens
Foflndausis vatenainanuadefinduisily
fiaduduvosaslunguuesualsiiuesd [3] leldlu
USinandinunniy Selnasinliungesiud dAimang
d47198089 LA¥EDAAARINUAIALAY (@%) WU
Wepaua dendunaiingy 91n 2.39 Tl 13.89
warAAnEes (b*) Wuduan 30.42 Wiy 39.34
PNNANISNARDY VLIUIAFUALALAE NGBS
Wty deluusuianadeiindoude el
esndveudefindnuedidunsdy Wefind3uu
msldlunanfausiungeuaniy Sanarilien
Aupsnasdmdeafiuuindudie (Table 1 waz
Figure 2)

Table 1 Physical properties of mayonnaise with different levels of dried aril of gac fruit powder.

Properties Viscosity (cP) Color

L* (lightness) a* (redness) b* (yellowness)
Control 41,333 + 1,040.83° 66.99 + 0.02° 2.39 + 0.02¢ 30.42 + 0.01°
Formula 1 44,000 + 866.03° 62.64 + 0.13° 5.85 + 0.70¢ 30.90 + 0.07¢
Formula 2 47,000 + 1,322.88° 60.77 + 0.04° 6.13 + 0.03° 31.65 + 0.50°
Formula 3 47,500 + 866.03° 60.37 + 0.07¢ 6.73 + 0.04° 33.77 + 0.11°
Formula 4 48,250 + 901.39° 57.09 + 0.10° 13.89+ 0.06° 39.24 + 0.21°

Remark: Values with different letters in superscript in columns are significantly different (p < 0.05)

ns = not significantly different (p > 0.05)

Mean + standard deviation (SD)

Formula 1

Formula 2

Formula 3

Formula 4

Control

Figure 2 Mayonnaise with different levels of dried aril of gac fruit powder and control.

d9UN15ATIERAUAINNIBAT WUT
wganuaivsuunse dereglutig 0.31-0.34%
daudrnudunsn-ang (pH) Salndifesiu oy
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551319 3.80-3.85 Fs0glulnufNuIATFIUTES
UINTFIURAAIMNTIU (Wen. 1402 - 2540) [12] 7
Muualiin desliaandt 4.10 dauan PV wudndian
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WU 0 meg/kg WuLieIfuAT TBA Aifidn 0
maloaldehyde/kg 119 4 an3 wasilornuniiases
Usinaualsiiuess wuinddnfistuain 0.9490 14
Ju 1.9882 pg/g Wlarinysunamadefindaud
wuIUsanaualsivessduunldufindy wasi

AuuAnanstuegelitudfynneadn Jwdenados
fu Aoki wagaz (2002) [3] fisrearudtfindind
arslunduualsiuesdey Maduioifinyiumnis
Tlundnfusiuivesuauiniy Seinarialid
Uiinaveualsfiuassgatude (Table 2)

Table 2 Chemical properties of mayonnaise with different levels of dried aril of gac fruit powder

Mayonnaise formula

Properties
Control Formula 1 Formula 2 Formula 3 Formula 4
% acidity 0.34 +0.01° 034 +0.00° 0.33 +0.00®° 0.32+0.02" 0.31+0.02°
pH™ 3.85 + 0.00 3.85 + 0.00 3.85 +0.00 3.84 + 0.00 3.84 + 0.00
PV (meq/kg)™ 0.00+0.00 0.00+000 000+000 000+000  0.00 0.0
TBA (Malonaldehyde/kg)™ 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00
Carotenoid content (ug/g)  0.76 £ 0.00°  0.95+0.00° 1.18 £0.00°  1.61 +0.00°  1.99 + 0.00°

Remark: Values with different letters in superscript in rows are significantly different (p < 0.05)

ns = not significantly different (p > 0.05)
Mean + standard deviation (SD)

drun1sussiliunuainnnslssanduds
Taeldi8n1sma@ounuy 9-point Hedonic Scale
wuddnaaeulvinzuuuauveulusudnyuy
Usnguaznausa Liumnssiulunngas dusud
wazANYeUlag Tl NudEneaeulviAzLuLYeY
ansmuauliunnEneaingasil 1, 2 uag 3 udd
mmLLmﬂﬁwqaéwqﬁﬁaﬁﬂﬁmﬁuqmﬁ 4 Lwiiqmﬁ 4
fazuunlaiunnsnafugasd 2 uay 3 drusuany

TJunila wudtgasaiuay dazuuuaituyauly
LLmﬂGmmnqmﬁ 1, 2 4ay 3 LALAULANG19DEY
fivfodndnyfugnsi ¢ fauansly Table 3 Fefuan
HANISNAFBUNINUTEAMEUNE WuIIALTHTY
vosnadoiindnuisignaasulviazuuuninuvey
Tunnauldunnesegraiiduddyiuansaiuau
Ao AITNTUEEn Wiy 0.15%

Table 3 Means hedonic score of sensory evaluation of control and mayonnaise with different

levels of dried aril of gac fruit powder.

Means hedonic score of sensory evaluation

Mayonnaise
Overall
formula Color Appearance™ Viscosity Flavor™ .
acceptability
Control 7.37+1.03° 6.97+1.13 6.77+1.38° 6.80+1.16 7.20+0.96°
Formula 1 7.27+1.04° 6.83+1.15 6.73+1.14° 6.87+1.14 7.03+1.07°
Formula 2 6.93+1.08°° 6.80+1.06 6.97+1.13° 6.73+1.05 6.87+1.07%°
Formula 3 6.83+1.09%° 6.63+1.13 6.87+0.94° 6.83+1.09 6.73+0.98%°
Formula 4 6.37+1.16° 6.50+1.20 6.10+1.47° 6.53+1.14 6.40+1.04°

Remark: Values with different letters in superscript in columns are significantly different (p < 0.05)

ns = not significantly different (p > 0.05)

Mean + standard deviation (SD)
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3. ﬁnmmimﬁsmmJammmwLLazmiv‘hmamq
N5 USNEIvRINEa LU lnedTISedn19e
(Accelerated Shelf- life Testing; ASLT)
AsAnwInsasuLUasluszninanisiiy
$hwn IngyinseEnugadua 91U 6 gas LA
ammmuﬁiﬂﬁﬂmaumL?jaﬁﬂ%’nuﬁa amﬁﬁ
A9LRY 0.02% BHT Feansiuiiuniensa amwu
AN afind i 0.05% (am‘w 1)
nsumadoflnd1iusis 0.10% (ajmvl 2)
MaANmaBeiind1uRs 0.15% (gnshl 3) LLazqmw
finsdunadefind1auis 0.209% (qjmﬁ 4) Lan
ﬁwmaaamaﬁmﬁmﬁﬂz 6 gns wnAvShefianeg
159 wazu‘wn:u 35 uwag 45 aeAsaLgud muamu
mﬂuuaumamwm 4 Su 1INTIEOU TINANIST

naaeanyuin defiuuiinanadeiindundy i
avilvindndasingeauaiiongnisinusnulauu
11ty Fauansly Table 4 dawdnfausiungonud
yngasilinadoiiniuisdiengnsiuineiu
ninUIeuiisugniniugy Tasgnsiilinadeiindn
Wiie 0.20% fe1gnistivinuilsuuigamindy
182 u flgaunadl 5 osAwalToa uaz 66 Yu 7
guugdl 25 ssm Al LaziloIouiisuiy
ansAfin19ifin 0.02% BHT (ansAuiiunianisdi)
wuigasiilinadeiindniuie 0.20% Torgniaifiv
Snwildunundy fedu anwaniamaaesnadedin
Fraunsansaldiluansiuituld wwieadvais
Audtunen1sin Tngusuudldnadeiindiu
siodldoetion 0.15% Fuly

Table 4 Prediction of shelf life of mayonnaise at 5 and 25°C

Prediction of shelf life at 5°C  Prediction of shelf life at 25°C

Mayonnaise formula

(days) (days)
Control 37 21
Formula 1 81 36
Formula 2 94 42
Formula 3 131 51
Formula 4 182 66
0.02% (w/w) BHT 150 49

a ]
N1IRTAERUNITIUABULYalUTEWI NS
AUSnwIveeetua 3 6 gns wuinAiaudy
nsn-avarilatanauieoiusneiluaniovised
gauni 45 sergalTed YagnInlual wiinIs
anavpe1952A1579939A7 pH 910 3.85 LU 3.70
Tuvgugauuagnsdus dnswdsuulasen pH
anas AUANU druaunall 35 sarwaltYa s

dl U = U o dl a

wWaguuUasludnuazipediuiuigamall 45 8
Wwalded (Figure 3A) 98L#iui1A1 pH fanaslu
syrInnsiAusnenluan1iziss dauainnudu

.. oA a d’{ A < (%
N30 (% acidity) wuandiawuduisiusnely
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an1izise (bivansdoya) Fedranudunse 1Ju
AiivsTasmMsinnauity OANUTUIUNIAEIVTRAN
pH i1 waneinAnnsiiumin [13] Feeradlesann
naiansalusiudassifiudulunanSusifiifludugs
Fansalusiudasy iuavgddgveanisidenide
915 Ao MsAnnauRnUNf (off flavor) nienau
#u wagyinliarnaudunsa (acid value) ¥03
1313]“14@@%14 [14] uenaniviinmnsaiiindu wae
A1 pH flanas 91992AAINNITLATYVOIRAUNTE
Tunguuanfin (lactic acid bacteria) 7i1fiudu
SEIMINNSINUSAW [15]
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Figure 3 pH, TBA and Peroxide value changes during storage at 35 and 45°C.

dUnN15AsIERUS LN e NT AT UT DI LT

#1835 thiobarbituric acid (TBA) 1HuASuilsNfew
TlunismsizifiuiuniagnIsiiuineIves
a W & al Al o & & v v oad
nan S unndlvdudusssusynou wavldidusvild
FAAMIUNTURUVDINAN S UNHIE AINAITNABD
PUIIAT TBA LSUAUYBINIYDLUE UAIMNIAU O
malonaldehyde/kg Wagd AN NNINTY LD
5Y8LLIAINISAUSNYUANTY fauansly Figure 3B
waznuINIoIUaAMNUSNwINIguunT 45 9eAn
walBya 1A TBA g9nd1 35 admwalded g1y
gauniingeudnaviiviiindUneendindu uaziin
¢ I3 P fay v ) a |
Woseanlanuaakaantlannbaainnsalusdusiala

'
a

BUAINNTU [16]

*piyanoot.noi@siam.edu

d7UNT5ILAS18AN peroxide value (PV)

IJ a ¢ 1a a [ v a ada
Wunsimsgnviunuesndnduassludiudnis
nile Faveseanlemundnduaidiusnueanis
WU AT81 auto-oxidation [16] 91AN1TNARBY
WUIIAT PV ISHAUYDINER AU N80 9Ud JA0
Winiu 0 meg/kg Huwililsniiugedy Weaszezia
TumsinusSnwiuannIu deuandlu Figure 3C lag
429U 5NVBINNTIAUSNYINAR S ez inles
ponlunogetng wallonuSnwmndussesuils I
o Yo a dﬁ( 1 <@ PN
AV AR PV 98iiuUugeeg1951ni7 tnaaniei
QMunQil 45 perwaldya uaziinduHaUNG Fuin
nnsalviudaseMunsaladundanedu (short
chain fatty acid) \uansiinduuasiiiengnoanun
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DuluanadasgrinliAnnauiauniluems uay
nsalodudaszafinldduda (Unsaturated fatty
acid) a1u1savinbiiAnUffse10enTinduveddln
(lipid oxidation) @aduufAsegnledisvilinns
wiufuintuegedeilisaarsinga [17) wasdl
nsEIMunInan S Usrinniidunded
sfUsznouvettilul3unaann desdian Pv
WU 50 meg/ke [18] Fatudn PV iy 50 meag/kg
Dussiivdnsidendevewnesua
Souinuwdnsasifiguvnliluanizss
Dunaiuiuiy dwavinldiaiaundauay el
AINEINN (L*) anad @IUAIduns (a%) wag A

'
a

WA (b%) uTun1uszezainisiiusne (lu

wanstoya) Wosnnsiuinyigamginieg Tu

P

angL3e vilidveawdndneidnsasuutasain
adufudduduiu (ad) esananudoudigeiu
szifunisvinanelassadievesarslungy
welsfiuosdiiogludeiind edwmarensivaey
AdveINEn A [19] s2uden1siAnUfAsen
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Waa1$ATUsENINInIsfuSnYn TlRnan Sl
Wasududdmaduiu aenndesiunuidenes
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USHULALSNUDUALUN AN AU U8 DL UA TEUI
\fusnw nuiragiianas Inefigumndil 45 sam
wadva dUsuiaualsfiusedanasuinniad
gaundl 35 peAwAea Aauansnaly Figure 4
dosnnualsfiuesdanunsadenaaislddedade
A9 10U DENTLAU ANSEU uasuasaIng Wusu
Faualsiueesdfinulusssued drulvg)ugy
trans form vnlasunasnsonuiouazvinln
Tassafradeudugy s form Feazlidesiaios
Fefuguvgiifige asiliiAnnsgyideualsd
usss waynuIwavesgunnifldlunisliainy
fou iinadanisagyidoualsiuees 110

(%
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) Ao ~ va A o A
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Figure 4 Carotenoid content changes during storage at 35 and 45°C
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1NN KRS DWNT1 LI MU ANUN S D ILUE
TnewusUsunandu 4 széu lewa 0.05, 0.10, 0.15
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T8 aNNT12LAIUINTU TNAAAVDINANAUINRD
A o & ~ v a X
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AZLUUAUYBULNEBAIUE TunAuaNEEUTINg
wazndusa ldunndneiulunngns daulusud
Adunila wazmnuveulngsIn nuingmsd 1, 2
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