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V9adn (p<0.05) funisifiusnenluiudl 7, 14 waz 21 (87.39-103.64 mg eq GA)
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91915 A Ly Staphylococcus aureus sop1ms 0.1 Jadans ldwu Clostridium
spp. 9919115 0.1 Tadans luwu Salmonella spp. 781115 25 Jadans uay
E. coli Wpeni1 3 aep1ns 1 Jadans 1neds MPN
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Abstract

The objective of this study was to evaluate the physical, chemical and
microbiological quality of pasteurized orange juice mixed with bee pollen
during storage. The orange juice was prepared by using orange (Citrus reticulata
Blanco cv. Sainampueng) supplemented with 4% bee pollen (Apis mellifera),
followed by pasteurizing at 838 °C for 15 min and storaged at 4 °C. The physical,
chemical and microbiological properties were examined during the storage day
(1,7, 14 and 21). The result revealed that pH decreased after day 1 of storage,
a significant difference was found during storage between day 1, 14 and 21
(p<0.05). Titratable acidity and total soluble solid increased after day 1 of
storage, a significant difference was found during storage between day 1 and 7,
14 and 21 (p<0.05). Viscosity increased during storage, with significant difference
(p<0.05). L* color decreased after day 1 of storage, a significant difference was
found during storage between day 1, 7, 14 and 21 (p<0.05), while mean values
of a* and b* color increased during storage. Total phenolic content decreased
after day 1 of storage, a significant difference was found during storage between
day 1, 7, 14 and 21 (p<0.05) (87.39-103.64 mg eq GA), antioxidant capacity
decreased during storage, with significant difference (p<0.05) (377.73-443.84
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mmoles TE). The pasteurized orange juice with bee pollen during storage had
microbiological quality that met the standard criteria: no Staphylococcus
aureus, Clostridium spp., Salmonella spp. and Escherichia coli less than 3 per

1 milliliter was found.
Keywords: Pasteurized Orange Juice, Bee Pollen, Functional Drink, Antioxidant
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DVII, Brookfield, USA) uazAnd L* a* b* saewasesind Colorimeter (ColorFlex EZ,
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WaYNITIATILRAUNINVNIYaTIINeN Lawn Staphylococcus aureus (Tallent
et al,, 2016), Clostridium spp. (8010U81%13, 2565), Salmonella spp. (ISO 6579-1,
2017) wag Escherichia coli 738735 MPN (Feng et al., 2017) TagUSunuqaunie
fnulundnfausidoadulumuuszniansgnsisansisagy (aduil 293) we. 2548
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MBHUNITNAABIUU Completely Randomized Design (CRD) ¥iNN13vaaad
3 41 Jesgaruulsusulagld ANOVA uasilisuiiauriadelngld3s Duncan’s
Multiple Range Test (DMRT)
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anandunsa-ang 38974003  387°:0.01  3.807+0.03 3.78"
U3uaunsn (g/100g) 0.55+0.01 0.61° 0.61° 0.62°
Usinawewdeftazanevionun (CBrix) 11.53°+0.06 12.00° 12.00° 12.00°
aamila (cps) 1.87°:0.01  193:0.01  1.98°:0.01 217
A L* 5288°+0.09  51.74°:0.02  51.72°:0.14  51.85°+0.03
Md a* 17.13+021  17.56°+0.06  17.96+0.10  17.32°+0.03
And b 46.61°+0.53  47.01°+0.13  47.90°:0.20  47.62°+0.06

newg:  Snusidnsiuluwanfediuninefsanuuansivessiided1Aynieata (p<0.05)
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LWnin (Pectenic Acid) (Raji et al.,, 2022; Wisal et al., 2013; Yadav et al., 2014)
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= 15>

walsiiueaieglunasisuard@uagivuunaveanas Wnanieunniu (Nectar)
NHaWauniuLngs (Stanley & Linskens, 1974) waz (v) Wrduniaiaelsdiasunasis
fusnwigamall 4 esrnwalded lnenaenszesiaManusnefidenunanyae

NUNYAINITIUDIRNBULNUTEaMFURAvoINAR S TANulNALAaiyY

(n)

()

Jud 1 Fun 7 Juh 14 Juh 21

UM 1 (n) dnwauzuazdvennasilsililunimeas wag (2) anvagnInIEnIw

Ypanduniaslsdiasunasieluszminanisiusn

HANTIATIERAMAMNINATvesdT eI uiuga e d R AT unasHs
Sovay 4 wawelsdiieguugll 88 asanwaidoa uiu 15 Juil lusninanisiiu

) a a a ) a
5ﬂ°m‘1/lqm‘vmull 4 29ALTAYd WU 21 U LLﬁﬂﬂum’ﬁ’N‘Vl 2

M998 2 qunmmaaiivesiduniaaelsdasuinasidluszninanisiiuinei

I ARG RR GG

2 w s
ITYLLIANUINW (W)

AMANNIGLAL
1 T 14 21
miﬂsxﬂau?\luaaﬂﬁwm 103.64°+0.52 96.22°+0.55 94.86"+0.56 87.39°+0.18
(mg eq GA)

VSANueuyABass (mmoles TE)  443.84°+0.83  42383°+0.84 41270084  377.73°+085

naewe:  Snusisinsiuluwonferiunnedenuuansiuegalfed Ayvneadn (p<0.05)
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et 2 wotidlevnafuinuiidumaeslsiadunasisiigungd
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gl 70 samusaLia wiu 30 Wil uasraliussuiswmieluisnana wutn
arsUsenevfiuednivunanadluszainaninfuinu figungll 4 sseeaidoa
w21 Fu mIanasasasUszneviueanintuilesannsinuauiinlowas
pondlau Anufeudgminansldine uarSianmsavimihiiduansiuouyadassd
Predosfiunsesndladansiueyyadaseidu (Kim et al, 2018)

gviafueyyadasyrsihdumianelsdiaduinashsdianasedieiifddy
M@ (p<0.05) MUTTELLIAINITLAUTNY TagluYudl 1, 7, 14 uag 21 fAnade
Winfiu 443.84+0.83, 423.83+0.84, 412.70+0.84 wag 377.73+0.85 mmoles TE
(Trolox Equivalent) sevndy 100 faddns mudiiu denndesiun1sisevss Dos
Reis et al. (2018) Fswuingisuoyyadaszlutansamanslsdanaduiuil 6
194n13Lfunw1 Odriozola-Serrano et al. (2008) wungnddueyyadassluii
ansofuosimaelsdanadluiuil 7 vesnisiiugne wag Chen et al. (2020) wuin
Qvismueyyadaszrenimalivefiunamaslsdfianasmuszeznanmaiiuinu
Lﬁmsﬁuﬁaamﬂﬂ%mmmiﬁma%aﬁaszﬁa@aq MnMTITbansUsEneuTiuedniiun
wazquFueyyadaszronidimanslsiaiunasieanawusrszaInIafuinwm
FeuguifuoyyadasrrennasiainuduiusfuuinumsUssneufiuodniaan

ﬁwuiumaiﬁy\‘i (Kaskoniene et al., 2015; Kroyer & Hegedus, 2001)
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HANTIATIRAMNINIATVINGNVRIUNEUTL I IUN LT BUIRLETUNATHS
Sovay 4 wiawelsdaiuguugll 88 samwallea wiu 15 3udl Tusenitamsiiu

Shuvigaunadl 4 ssmwaldiea w21 Tu wanslunisned 3

M397 3 AUNIMNIRaTIINe et dunaelsdiasunasislusznininisiu

) ~ a a
ﬁﬂ‘i?}’]‘i/la‘m%ﬂuu 4 DNALYALTYH

AN . szgzraniusnen (Ju)
. NAFIATFIY
M998 TIINen 1 7 14 21
lainu domns ‘ ‘ ‘ ‘
Staphylococcus aureus - Taiwu Taiwy Taiwy Taiwy
0.1 fadans
lainu domns , , , ,
Clostridium spp. o Tainwy Tainwy Tainwy Tainwy
0.1 fadans
lainu domns , , , ,
Salmonella spp. o Taiwu Taiwu Taiwu Taiwu
25 fadans
Woundn 3 {oa1Mns
Escherichia coli . an <0.3 <0.3 <0.3 <0.3
1 faddns

emg: <0.3 = linunsiatguedde (Growth was not found)

a

NA15197 3 Wmf’]Lﬁ'aﬂfhmnﬁu%’nmﬁwé’mwWamavl,ssﬁl,a%umasﬁaﬁqmmm
4 psmieadea uiu 21 Yu ihdumaelsdiasuinasiiauninnisgadiine
Dulumadsgnmansensaisisuay (duil 293) we. 2548 1309 wanfusiay
91913 Ao Wy Staphylococcus aureus $o0 15 0.1 §addns, Clostridium spp.
#99719115 0.1 1adans, Salmonella spp. $1991113 25 HaadnT WAy Escherichia
coli founin 3 sivems 1 Neddns neds MPN Tunsnaneiesmuidunanelss
duinashsdinminuaunszuIunsnanTignaudnug uarnisdenldngAuinasiia
Fiflindeanune 08, 91nN15I48U89 De-Melo et al. (2016); Pascoal et al. (2014)
wuhansusznouituednlunashedonsdnuadunas Tnsanansadds Staphylococcus
aureus, E. coli, Pseudomonas aeruginosa Wa¢ Candida glabrata d7UN15338

984 Morais et al. (2011) nuIN@SENRIALNESHIA1N1508UES Bacillus cereus,

Staphylococcus aureus, Salmonella typhi, E. coli waz8a Velasquez (2022)
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laldansannaininasiafuasly K-carrageenan Edible Films Aldd@msuiiinin
WuIMaIwTaduds E. coli, Staphylococcus aureus, Pseudomonas spp. hag
Aerobic Plate Counts uon21n11 De-Melo et al. (2016) WUAUEUNUSTZWIN

a o

USurasusenauilueaniumnuaiusalunisdugagdunidvawnasie lngainy

3

a

aunsatumMsdugaunidasiiagunulsunamsusenauiluednlunasis
A7UNAN13IY

AAINNINIEATN NIUAT UaEN1NaTIINe1VBINER A dunaivelsd
wunastunuinufaamall 4 esmwaded w21 Ju nuitanudunin-ig
Tusgninansiiuinwieglugas 3.78-3.89 dnedlunguenmsiifianudunsndauans

1% a [

fepulaendunudunidvendnsdu Usununsneagluaie 0.55-0.62 ¢/100g
TngUsinansaidusaimunsanivesiwald Uhinuvewdeiasanefmuaifiudy
p&niud 1 vesmafivinu maiuluresTinuveudsiiaraeromauansds
annrmsifivdnvfiunzay anuniafifinduluseninenisifiune (p<0.05)
Junasnanudeulunsmaaelsdiliinnsaaneiivesnafuwazivagladludu
wazinasia lusendmafuinumed L* anas luvmeiidnd a* uae b* fdade
aedudauAnnmaadsunUasduesaliussduazuelsituosd ansUsenoufiuedn
Hanuauarnudiuoyyadaszanadlusznitanmafvinuidesinmsaaefves
a15Usznauiluedn lnglutugavievesnisiiuinvimuusunaasusgnouiluedn
Favunuazayisdnuoyyadaszanasniuil 1 Wiesdosay 15.68 uag 14.90 mudy
wazndndadifieuvasndesenisuslaadugatiiveinaensyeziiainisiuinw
MndoyanmnnianaaunsaliussfivengnsnuinwuazUsediuanudulle
Tunsnannandusiadosiuiladduaninasiafiodadiminesely uanainduaas
ﬁmenmﬂ%ﬂizmumwﬂsgﬂﬁu 9 ﬁf‘iﬂ&laﬂiz‘Vl‘UGiE]miLUa‘EIULL‘UaQQmﬂWW‘UENE)TIMi
fiouniinislémnudou lnslamizedisdanszuiunisuussuiivissnuauamig

TnwuinswazanUseleriiunisaaaSuguameemandune s
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