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ABSTRACT

Propolis is a product that is produced by the stingless bee which consists of antioxidants, phenolic compounds and flavonoids. In the
past, propolis has been used as traditional medicine for oral healing and healing. Currently, propolis is processed into many products for sale,
such as dietary supplements and soaps. However, The optimum conditions for post-harvest storage have not been investigated on the antioxidant
activity and the total phenolic and flavonoid contents of propolis stingless bee. In this study, the effects of different storage conditions, including
packaging and temperature, of propolis stingless bee on total phenolic and flavonoid contents and antioxidant activity were studied. Before and
after storages, the propolis of Geniotrigono thorocica was extracted by reflux method with the ethanol solvent and analyzed for total phenolic
and flavonoid contents and antioxidant activity by Folin-Ciocalteu method, Aluminum Chloride Colorimetry method and DPPH (2,2-diphenyl-
1-picrylhydrazyl) respectively, The results indicated that the vacuum packing and temperature at -15 to -10 °Cisan optimum condition for
storage. The data displayed that storage condition affected on the phytochemical contents and antioxidant activity.

£ a g o
MAINY: NIonead t]mc?’fmawaaﬁsz AAUDINITLINUINHYI

Keywords: Propolis, Antiradical activity, Effect of Storge

ICorresponding author: imron.me@yru.ac.th

*019150 a1y uall Az Inermansina u laduasmsnyns un1Ineas1vigezal

sainfny uangas mermansiiadia avuail aasInermansma Tuladuazmsinpas wi1Ing18e5 19590z
s 1y1523IM0 Ay Inenmanima TuTaduazmsinyas Wi Ine1ds¥igesal

v Ao o/a -4 o a @
FEERYNIVY FUIINYIMAANTINN0 JINIANNTUNY 1IN 1Y



1315380 1. (@Tutudindnw) 97 21 atudl 2 wweu-liguiou 2564 141
KKU Research Journal (Graduate Studies) Vol. 21 No. 2: April-June 2021

o o 2 Aa a 3 9 Y g
ﬂmTiuﬂmmawmmaﬂmwmnﬁmnummmmﬂﬂaﬂ"lmm:a:ammas (L‘ii}_‘})uﬂﬂﬂﬂu’eﬂﬂﬁ

F) é‘ (Y] 12 I =2 1 1 ) o o Y A a A [y é‘ Y ¥ ‘3 a
ﬂmﬂwmmuiﬁﬂuuman1uﬁn'luﬁmwameflmmmuiimﬂwwawammmauﬂuwﬂmm UINY NIDNDAH

(-7

¥ o S A A a g o A A o a X
LL’QMﬂﬁiﬁ\? fn'.nﬁ])'uIi\1If]Ju%ﬁ]ﬁL%ﬂﬂﬁ]']ﬂWQﬁﬂﬁillﬂ']i!,ﬂU%umﬂﬁllhaﬂ“ﬁuﬂﬁﬁ?uﬂ1ﬁTl']!LuﬂVl'N'JVIfJ']ﬁ1ﬁ@liuu

v
Yo A

Fuls qgﬂé”ﬂ"l’mm’nﬁ (Family) Apidae W0y (Subfamily) Apinae Insu (Tribe) Meliponini [1-3]

a a A a = o I A < < A
Wi@W@aﬁlﬂuﬁWiLWuﬂ?ﬂiﬂﬂ?%Wuﬂ’Jq “]5\1Glﬂ!15\1lﬂﬂ11ﬁ]Wﬂ‘W"]ﬁJ"Izl]i]gﬁlﬂuf’f"ﬁ‘ﬂﬂﬂﬁnﬂwsﬁﬁi'ﬂ@"mi'ﬂﬂ!wﬂ

9 a é’

A Y a2 o 3 A Ao = é’ A @ Y A Y '
fﬂ1ﬂ1ﬂaaﬂmamu“1mzuaﬂymzmmmaqm'ﬁQmmazmumwmaqmwnquu yulseezldnelsases v

U

4
o = =2

1 "y , o g - 2 PR q Y a ' < o
ﬂlﬂﬁiﬂlaﬂﬁllﬁgﬁﬂﬂﬂﬁﬁiﬂgﬂN\Wﬂﬁ1fﬂu‘ﬁ\?Lmhlllfﬂ3J'lﬁf]u’]@@ﬂUl‘l_]1/]\11!Elﬂ'ﬁ\7hlﬂLW@mlll(lﬁlﬂﬂﬂWﬂHHWJJuﬂlLlﬁ\i
i

v
v @

U
a 1 ' @ 4 o A ] 9 A 1 o
Tasnseneaaluudaznunianuuanaraduiiosnniyilsziduluudazteaduiinnuaany [4-6] fa1iuy

¢ 11
A =) 3

penllszneumamiinaznaaniamundynssuvesnsonaad luunaziuiseliuanaraiuludre 11ns10a1u
FenrmnauauiAvesnsenedadugnisanmitingniuaueiegns lunsdmeyyadedse il neyya
dasufluaumguosmaiialsanalosiia [6-9] wazdaiisrvaruimsenedavesiadulsaxiia Geniotrigono
thorocica THA1 1C,, TuAsduoLYadesz DPPH iU 53 pg/mL [10] ssdhdyfignnulunsenedailsznoy
froa15vatongy 1¥u @15ngunarlaued 1&uA naringenin, 2,5-dihydroxy-7-methoxyflavanone, apigenin,
kaempferol LQ& qurecetin ﬁluﬁ'u ’dﬁﬂf;jll nsauean 1aua benzoic acid, caffeic acid, cinnamic acid (8% gallic
acid gy nazngudun W mestueed msdszneulalasmivew nsaluiu nsaezii Tunazina (1] uas
fﬂmiwam‘ﬁw'mmwaawaEﬁmaﬁﬁukw%ﬂmwag (Geniotrigono thorocica) Wua1snguilarlaueed 13
Ny AU miﬂdumaﬁuaﬂﬁuazmiﬂa;uﬁﬁuﬁammmﬁaa?% Thin layer chromatography (TLC) [10, 12]

o 1

Tutlagiiunsenwedaai Idondulsedosnilunaulalunguueninisonaziingsnaiiedesnsiazih lidesen

o MY a o I 1 o ' a 3 v A a & a o Ay
Lmizwmuﬂw"lﬂwammm 1Y Eﬂiﬂ‘kﬂTiﬂ ﬁl,,’ LAEDINITLTY !‘]JHG]‘L! mawmwaawaamﬂuwammmw‘lmm

sssumadaniusedanudasasunnnhasin uazluedanseonadagniinlffuensnulindiag wu 14

dugrennuuma Snmsaadelugestn dudu 1]
mi@th“lﬁﬁmm’fq"11iﬁiwam(ﬁmﬁ”‘umiLﬁu%“mgwwsawaﬁﬁafim;]ﬂe’famazmmzﬁmﬁqﬂﬁgmmamaz

szoznm SafudaiiaulafiezAnmmismsfusnemseneaaveaisdu s salinudide mmivayy

2 P} ¢ ) o ) \ yday S a a ao
ﬂﬁmENLL@%mﬂ‘H‘IJi;%TEJ‘HuW@18@111& LlﬁgElﬂﬁ’]uﬂliﬂlﬂusllﬂll‘laﬂﬂwﬂil@ﬂﬂﬂ?iﬂzlﬂuWﬁW@aﬁiuﬁgﬂgﬂ’n J1UI9Y

U
e

P}
A 3 o 1A a a a a @ a
uHﬂLﬁuiuﬂ15Lﬂ']J5ﬂ‘]§ﬂi‘ﬂ§'ﬂquW‘u@ﬁﬂlmz‘V‘lﬂWIﬂ]u@ﬂﬁi’)llﬁﬂf]‘ﬂﬁg]}"lui’)‘l«q!ll“aﬂﬁﬁ3%@@WiﬂW@ﬁﬁﬂ1ﬂﬂfNIiﬂ‘]§uﬂ
3 o a
1NnNY (Geniotrigono thorocica) TasaAnyufSeueumsnusne 1) JUuuuMIUITY 2) Qungil 3) szezan
g o a 2 o s ~ a s Ly
uag 4) e 1uﬂ1ianmﬂmwmwaaffsumwwuiﬁmaﬂimm%luaammx%laﬂmaamm HasHnIaIuoyya

a5

5M I
L anmei S lumaiiusnumsenedauazmaad susaedralunsnadoy
m'ii}ﬁmwﬂuminﬁm’ﬂm‘wsawaammﬁﬁuiﬁfuzgmﬁﬂuqumaaﬂ%ﬁﬂwaamﬁ‘ﬁu (Polyethylene:
PE) Taoutiegiunumsussydiu 2 uuufe nuugaaima (vacuum) uaguuy ligyannie (non-vacuum) YA

£ £ a ! v W ! aAd 4 o
ﬂ’ﬂi\lﬂi}N 2 U AN 3 UD IﬂﬂﬁiﬁﬂWi@WﬂaﬁﬁiqﬂﬂﬂNﬁx 4 N5Y AN 1 Qﬂ!ﬂﬂh’l’ﬂ%}iuﬂﬁlﬂﬂiﬂfbﬂ

U



1315380 1. (@Tutudindnw) 97 21 atudl 2 wweu-liguiou 2564 142
KKU Research Journal (Graduate Studies) Vol. 21 No. 2: April-June 2021

Usznoudeguugiilugie -15 9 -10 esruzadeod (A) Tusae 2 09 8 eerusaidod (B) nazlugae 30 09 35
I~ = 1 a = = @ ] [ I a A 4
paaIFea (C) ¥31us9gangil 30 D3 35 IR uTATA AI08199zgnuU ALY 2 nuY AewuN N

y A Ao o 1 I J @ a 1
uaauaa (D) uaziunm lladudauauan (L) aauszeznarlumsny 1aua 0-90 Yu (d) Taensewedaneu
3 o @ 3 o a Q = a
MINUSAY (Raw material) HAZHAIMIAUTABIWTZOzNANZNINTIzHISINaTlusdnuaz WarTauesasan
£ A 4 ~ ' ' A ' 3 o
uazgnddueyyadase el lumsnFoufeuanuuanaluaazanZEAZ AN NZAMIIZADMIINUSNYN
2. MsafamsananeINNIoNEAMN IAT Iz T Inamgnunils ez gnEMueyyadaTEa

5M5904 Pellati et al. (2013) [13]

o w ] a

a @ @ 1 K C =3 1 aa o v 9
umaaemmawaaﬁﬂmamuaaiuamwmu 1:10 Iﬂﬂu?ﬁuﬂ@lﬂﬂﬁh?ﬁi G BIGIGISED) m"lﬂﬁn@ma
an A o 2 < o ) 4 A A <2 A g a g
’J‘ﬁﬂﬁiﬂﬁﬂ@]ﬂﬂu!'\]a1 1 GU’JI&N Lm$Ll1'1ﬂuﬂﬂﬂ’JEJ!,ﬂi’fN‘I’Ti;IHLW’JfNT]ﬂ’NiJLi’J 4000 59U/U N L‘]J“LJL’J'C’H 5 UIN A
o v 9 ) Y 4
MNITNTIAIYNTEATYNTDI No.4 LLEJﬂﬁ"Iﬁﬂ%i’l'lElﬂ’f]ﬂLLﬁZiglfl/iEJLL“HQIHEJG],@i:fi’llﬂll;lﬂ?ﬁﬂ’)ﬂlﬂ%’f]\i Rotary evaporator

3. MINAdEUNTAUBYYAd T2 1983 DPPH (2,2-diphenyl-1-picrylhydrazyl) [3]
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Antiradical activity (mg Vit.CE/ 100g extract + SD)

Days Sample
Raw material non-vacuum-A vacuum-A non-vacuum-B vacuum-B non-vacuum-C-D vacuum-C-D non-vacuum-C-L vacuum-C-L

0 2184.32 +1.98

7 178848 £ 1.17°  2151.24+298"  1657.65+1.17° 1680.96 £ 0.56°  1739.04 £2.45"  1866.67£2.66°  1818.74+2.34"  2147.86+1.12°
14 1769.12 £ 1.17° 211496 +1.41°  1639.42+234" 1666.49 +2.83°  171536+0.97°  1838.29+1.49" 1798.06+1.81"°  2113.27+0.32"
30 1736.22 +4.25°  2087.33+1.41°  1626.26+2.58° 164243 +1.41° 1692.80£2.03°  1809.34+0.86°  1770.43 +1.98°  2071.73 +1.12°
45 1695.62 £ 8.86°  2041.66+1.72"  1593.75+1.17" 1612.54+1.17°  1656.15+1.49"  1767.42+0.86" 1750.69 = 1.17°  2026.43 +1.17*
60 1644.12+1.72°  1998.43 +4.51°  1574.01 £0.86° 1588.67£5.56° 1618.56 £3.20° 1731.52+4.79°  1717.99+1.41°  1969.11 +2.25°
90 1548.45+1.49"  1880.95+3.83'  1506.34+4.79" 152326+1.17" 155634 +4.81" 167532+1.95 169130 +1.98"  1906.70 +4.30'
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Days

Total phenolic content (mg GAE/ 100g extract = SD)

Sample

Raw material

non-vacuum-A

vacuum-A

non-vacuum-B

vacuum-B

non-vacuum-C-D

vacuum-C-D

non-vacuum-C-L

vacuum-C-L

0

5636.78 + 139.46

7
14
30
45
60
90

4426.15+£2.17°

5111.49 £2.77°

3511.21 £ 6.73°

3789.66 + 1.72°

3293.68 +£ 11.64°

4310.06 + 1.32°

2952.59 + 7.06"

3404.89 + 8.64°

4394.25+7.02°

5113.72 + 1.86°

b

3481.90 £ 1.49

b

3776.15 £4.75

3272.41 £3.11°

b

4288.79 £2.59

2042.53 + 8.97a"

3404.31 £3.76°

4377.30 £3.03°

5086.21 = 6.22°

3477.87 £ 4.07°

3760.29 + 6.78°

3268.97 £ 1.49°

4285.92 +4.07°

293477 £2.17°

3387.64 +3.03°

4362.07 + 6.84°

5066.38 £ 9.94°

3473.28 +4.31°

3760.34 + 7.06°

3256.61 + 3.89"

4259.77 £ 3.48°

2930.75 +£1.32°

3378.45+3.11°

4355.75 + 8.72°

d

5048.56 + 3.48

d

3447.13 £ 1.79

d

3741.09 £3.03

3246.26 £2.17°

4255.75 £5.74°

2925.00 + 1.49°

3364.66 +4.31°

4339.37 £ 4.90°

5025.29 +2.17°

3458.05 £4.07°

3727.01 £3.03°

3251.44 +4.98°

4252.30 +1.32°

2926.44 + 1.32°

3363.511+5.20°
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Total flavonoid content (mg QE/ 100g extract + SD)

Days Sample
Raw material non-vacuum-A vacuum-A non-vacuum-B vacuum-B non-vacuum-C-D vacuum-C-D non-vacuum-C-L vacuum-C-L

0 239.24 +0.29

7 193.90 + 0.29" 220.25+0.89" 18537+ 1.17° 207.66 £ 0.17" 160.76 + 1.45 180.04 £ 1.49" 158.91 + 1.87° 160.95 + 1.37°
14 192.34+0.44°  21531+1.87°  182.66+0.73°  200.87 +0.58" 160.76 + 1.33° 170.35£0.29°  146.03£2.54°  153.00 = 0.44°
30 181.49+0.17°  216.09+1.02° 175.19+0.61° 193.90 + 0.77° 161.24 + 0.34" 16841 +£0.61°  146.41+0.84"  153.97+0.17°
45 181.10£0.50°  202.52+0.93°  177.23 +1.87° 193.22 +0.17° 156.01 +0.17° 151.94 £0.73%  14545+0.73°  146.71 £ 0.84°
60 180.73 £4.71°  202.52+0.93°  168.99+0.61°  193.22+0.17° 144.09 + 0.67° 151.94 £0.73%  14245+0.84°  144.45+0.84°
90 171.71£0.73°  189.73+4.71" 162,66 +0.73°  185.08 + 1.49" 13924029  146.61£3.31°  140.02+0.73"  141.76 £ 0.93°

a =

U

a

U

o ' o oA ' g A o oA 3 A
HN1LMe - Raw material: A908197 A, non-vacuum-A: Vl?’E)EJNT]‘UiiﬂLL‘U‘UUlﬁJQﬂJiyﬂﬂ"Iﬁ INUNYUNHYY -15 99 -10 OC, vacuum-A: ﬂ’l’t’)ﬂ"lﬂﬂﬂiiﬂqllﬂﬂ@ﬂgjﬂ]ﬂﬂ?ﬁ INUNYUNHY -15 5\1 -10 OC, non-vacuum-B:

a _ * a  =*

1Y oA

a =

o 1A ' ] A oA 2 A ' 3 A
ﬂ?aﬂ1ﬂﬂﬂiiﬁ!!ﬂﬂquqmﬂﬁﬂ1ﬂ NUNYAUNYU 29498 OC, vacuum-B : A998 NNUITYVUFYYINIA (NUNYUNNY 2098 C’C, non-vacuum-C-D: mammmiqgmu'lnqmumuwmﬂ INUNYUNYU 30 D9

9 ETRC R &

o oA =

o]

a

< { 3 a 2 § o oA ' 2 A a
35 oC mu"luﬁﬂﬁﬁmmmumﬂ, vacuum-C-D: mamwmimmuqaumunmﬁ muﬁqmwg 30 94 35 oC mﬂuﬁﬂﬂﬁmmmmm, non-vacuum-C-L: ﬁﬂfJEJNﬁ'lJﬁﬂqLﬂJ“]J‘quaJﬂlﬂﬂ”lﬁ INUNYUNY

= o.a X ¢ 2o o o A 2 A = e o. s X ¢ Ao o
300935 °C LﬂUWuﬂW'JhlﬂV]ﬁiJWﬁLLﬁQLmﬂ, vacuum-C-L: @308 NNV TPVUFYYINIA NUNYUNYN 30 D3 35 ~C inuunm i dudauaaana

LA

' 1Y

1 v
- ﬁ’JE]ﬂHifﬂHWNﬂt]H‘mmﬂﬁlNGLLlﬂE]amﬂfﬂﬂuUﬁuﬁﬂﬂ’JWNLLﬂﬂGlNE]EJNEJHFJﬁ’Wﬂiy, (p<0.05)

a



M3e9de W, (@Tutudindnw) U7 21 atuil 2: wweu-lquisu 2564 149
KKU Research Journal (Graduate Studies) Vol. 21 No. 2: April-June 2021

2250
2200
2150
2100

2050
2000
1950
1900
1850
1800
1750
1700
0 =4 14 30 45 60 90

Days ()

Antiratical activity
(mg Vit.CE/100g extract)

5700

5600
5500
5400
5300
5200 * &
5100
5000
4900
4800
4700
0 "

300

Total phenolic content
(mg GAE/100g extract)

Days (b)

* *
|| || *ok
14 30 45 60 90

Days )

250

200
150
100

5
0

0 7

* %k

Total flavonoid content
(mg QE/100g extract)
o

y 3 o R [ = a a
sl 1 mavesszezna lumsNuSNEIvIABE1 vacuum-A AogNBAIUBYYAdATE (a) YsuaTluedn (b) naz

o

s a A o C4 @ { [l a [} J
WanTaueensaw (o); unugiuiehiidyanyel * wie = milounufeglunmuglifevued luuanais

9w

fAuedalsd A (p<0.05)



M3e9de W, (@Tutudindnw) U7 21 atuil 2: wweu-lquisu 2564 150
KKU Research Journal (Graduate Studies) Vol. 21 No. 2: April-June 2021

2500

2000

1500
1000
50
0
7 14 30 45 60 90

Days ()

Antiradical activity
(mg Vit.CE/100g extract)
o

B non-vacuum-A Hvacuum-A

5200

* %k
5000
4800
4600
4400
4200
4000
3800
% 14 30 45 60 90

Days ()

* k%
’

Total phenolic content
(mg GAE/100g extract)

H non-vacuum-A M vacuum-A

250

*% * %
200 * *
15
10
5
7 14 30 45 60

an

Total flavonoid content
mg QE/100g extract
o S, o

o

Days ()

E non-vacuum-A  Evacuum-A

! S o o ' £ a
a5l 2 Wﬁ"’ll’l’]\?gﬂuﬂ‘uﬂ']'i‘iJ'iiiﬂuﬂ'l'ilﬂ‘]JiﬂH']‘U@ﬁﬁﬂfJ'N non-vacuum-A H¥ vacuum-A ﬁﬂﬂﬂﬁﬁﬁu@uua@ﬁi%

]
aa o [ C4

a J a ' [ { "
(2) YSmnailuedn (b) wazrlanTouesasaw (o) ; iwugiinnanlidydnyel * nie * milounuoglu

o o

a A = T 1 4 | = 9
LLN'L!Q?JL@]EJ’)TTiJ’IfJﬂQVhJLLﬁﬂﬂ'Nﬂuﬂﬁl'lﬁlluflﬁ'lﬂiy (p<0.05)



M3e9de W, (@Tutudindnw) U7 21 atuil 2: wweu-lquisu 2564 151
KKU Research Journal (Graduate Studies) Vol. 21 No. 2: April-June 2021

2500

2000
1500
1000
500
0

6000
5000

4000
3000
2000
1000
0

X A 9 Y £§

Samples (b)

Antiradical activity
(mg Vit.CE/100g extract)

samples (a)

Total phenolic content
(mg GAE/100g extract)

250

200
150
100
50
0

Total flavonoid content
(mg QE/100g extract)

Y A 3 o o & { g o o < a
ﬂﬁ'l‘ﬂﬁ 3 Wa"ll’t‘NQiHﬁQIJGluﬂﬁLﬂ‘]J‘JﬂH”ﬁJ@Qﬁ’JEIﬂ?\iﬂﬂﬁﬂﬂﬁi%ﬂ%!’)ﬁ”lﬂ”lim‘u‘iﬂ‘};ﬂ 73U maqmﬁﬁuauyaaﬁsz
A

]
v o

a 4 a oA ¢ o '
(@) YSmnailuedn (b) wagrlanTouesasdw (o) ; iwugiiunanlidydnyel * nie * milouruioglu

o

@ @

a A = ] 1 @ | = o
uNquﬂﬂﬂ?ﬂﬂ1ﬂﬂﬂquuﬂﬂﬁ10ﬂuﬂﬂ?dﬂuﬂﬁ?ﬂm(p<005)



