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Shelf Life Evaluation of Mixed Tea Product from Mulberry Leaf and Fruit Using
Accelerated Testing Method
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Abstract: The objective of this research was to evaluated shelf life of mixed tea product from mulberry leaf and
fruit using accelerated shelf life testing method (ASLT; Q,,). Mixed mulberry tea products were stored at 35, 45
and 55°C for 60 days and kept after that annoying expiration date by thiobarbituric acid (TBA) value over than
1.6 mg MDAKkg. It was found that mixed mulberry tea had total microbial counts compared with the Thai
Agricultural Standard (Mulberry leaf tea, TAS 3000-2009) and Thai Community Product Standard (Mulberry leaf
tea, TCPS 30-2015). Shelf life of the product by using accelerated shelf life testing method found that the
storage conditions at 55 and 45°C were 52 and 121 days, respectively while the predicted shelf life of the mixed

mulberry tea product at 30 and 5 °C were 346 and 2,304 days, respectively.

Keywords: Shelf life evaluation, prediction, shelf life, mulberry fruit, mulberry leaf, ASLT method, antioxidant
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Table 1. Physical, chemical and microbiological qualities of mixed mulberry tea product

Standard of mulberry leaf tea

Quality Value
from TAS & TCPS

Physical Qualities
Colour L* 40.71 £0.38 NS

a* 4.43+0.36 NS

b* 4.21+£0.30 NS
Water activity (a,) 0.273 £ 0.002 NS
Chemical qualities
Moisture content (g/100g) 422 +0.12 <6
Ash (g/100g) 5.38+£0.33 NS
Tannin (g/100g) 0.327 £ 0.09 NS
Catechin (mg/l) 406.62 + 1.22 NS
Quercetin (mg/l) 100.60 + 0.65 NS
Total phenolic compound (mg/ml) 5.67 £0.15 NS
Anthocyanin (mg/100ml) 170.49 £ 2.47 NS
EC,, (mg/100ml) 287.08 £ 13.22 NS
Microbiological qualities
Total plate count (cfu/g) <250 + 0.00 1x10°"
Yeasts and moulds (cfu/g) <25+ 0.00 100
Staphylococcus aureus (BAM) <0.1+£0.00 <0.1
Salmonella spp. (BAM) <25+ 0.00 <25

Mean of 3 samples + standard deviation

NS = not specific
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Figure 1. Moisture content of mixed mulberry tea product during storage at 35, 45 and 55 C for 60 days
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Figure 2. Water activity (aw) of mixed mulberry tea product during storage at 35, 45 and 55 'C for 60 days
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Figure 3. Lightness colour (L*) of mixed mulberry tea product during storage at 35, 45 and 55 'C for 60 days
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Figure 4. Redness colour (a*) of mixed mulberry tea product during storage at 35, 45 and 55 'C for 60 days
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55 'C for 60 days

20 -
1.8
1.6 -
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0

—+35°C
—m—45°C

——55°C

(mg MDAVkg)

TBA value

0 5 10 15 20 25

30

Days

45

35 40 50 55 60

Figure 7. Thiobarbituric acid value (mg MDA/kg) of mixed mulberry tea product during storage at 35, 45 and

55 'C for 60 days

AaA1 iy 1.6 mg malonaldehyde (MDA)kg &19A5L
anvnsalyl mmiffqLﬂuﬁmﬁummﬁﬁiﬂm H
Bﬁ“u?‘tnmffqiaivlé”ﬁunalumﬁuﬁu (3760 WATARUE, 2557)
dvFundnsnsa g wnniu gl 55
anunsni U3 1R ladiiu 60 J1 insnzlAn TBA 1 1.6
mg MDAkg LﬂuwmﬂmmmnqmmﬁLﬂum”fm'a
Uiseneentindulunansioet (Hsen, 2557)

163

a o

nsilasuutlasnunInnneqaursdues
U9

a o I3

1 =3 o 3|
HARS T szugdenaiuFnEunan 60
qruui 3 szauliiun 35, 45 waz55 @ wWudn

al
o o

HARATIRA WA AWITEIIMNALA YA AR LAY
71 linunaasunlaamaenszazioainiaiuing
anaitiasanlundnieiiAneimesueainfn1ng
0.6 inliiqauriad liamnsniasnyls (Fennema, 1996)
a a R =] dl !
AN AWTEEAT AN A asluszudng
@ o v al” o a al =R 1 o
mafiuinm feawniitiadaannqauwisgasligniinty
Ainmviduiuianseegnaiuinm luan1auis



A5ANTINEAT 34(1): 157 - 166 (2561)

MeATUINEIEMSALSNEN YRR AN
nsnueegnIA LN INaR a1
waila Q,, 1Hwisnadeguunlussudnaniafiy
SnuitelHrdndneliianndeudadandnng i
WianunmndseniunazesanInnsiuine e
LAmTulE Tnadenananaiunmniignamnil 45
uaz 55 7 flusnnngd agUNRuAtNINAReY
AUNIVWER 77T U Lﬁ'ﬂﬁﬂi‘&ﬂ&m@’]‘ﬁlgu@ﬁﬂ@ﬂ
nanAeilng 1A TBA ﬁzgqnfh 16 mg MDAkg
friTnpasiulFunauiivsesmansneiiasdaeniy
TunA A A Ty 118 (Iwaa uazaniz 2543;
Shamberger et al., 1977) AMNNMIANHINLTNEINNID
usneudnfosliiuig 111 5u (Anadbeuas
537 + 017, A1 TBA 1592 + 0.021 mg MDAkg,
uqduidanndAmnnign)  uag 52 Ju
(mm%”u”i@m: 6.62 + 0.16, AN TBA 1.534 + 0.032
mg MDAKkg, ﬂ?mmﬁuﬁﬁcﬁ'ﬁndﬁmmmgm)
AL et aanmstinszisenananinung
2IYNIHALFNHIVRIHARAUTATITNHEU ATAINNTD
ATUIUAT Q,, YBIUARATUNE (RT1NT LazALE
2551) A1nN19Lsvidineng N1aAuFNEINLIIAINID
AruanunenyMaiLIneT 30 1 ARSI AL
WU 346 U ARUARNANNANNNT LAZANAN Q) WL
2134 ansonir A AN Q, eriuaens
mMaiuineiigrunnia J9lEuanumenad 2

 Bs@s) BOss) Sur
" By(ss) Os(s5) 52 '
Q1 =2.134"" =1.078
Q45730 g7 _Osioy _B5G0)
85(45) 111

O5(30)=1.078" x 111 = 346 Ju
a7

dl a o 6 1
nalasdasuani i lundaunan
ravdauaINsiuE NI InensUseq luteegRifiaw
Waadtlaaaaliiatin {luszazinan 60 41 wuqn An
wWeiiufanagu Anewaiuaniiis (a,) wazAn
thiobarbituric acid (TBA) HeA1xawluy gy
ARAATZEZIIAINITALTNEN daUAIAANNA919 (L¥)
Al * = v 1 _al A * =
ANALAY () Huuilliuanas AALMARY (b*) HNA9
P & v ' a N oo
waguulasianies dauAMAINNIGRA UNTEH
drnrnaIndnusiniasguiuuauasz liinig
wWannulasnasnangniaifivinm luaneiangnis
LS IeNAns i IneR 5 an122199 (accelerated
shelf life testing) NQounAN 55 4 @ w190LAL
HARSTUATLR 52 1 douignunnin 45 1 awmnsnifiv
paRATAALA 111 Ju uaziaA N LTNEN
TnelE Q) Ngoumni 30 1 arunsawininE i lHiunu
346 Ju Telpenlnfndaniusiandan lumsdeuaziuld
Uszanny 10-12 LAY (300-360 31) (quUATmMT uay
AN 2550) WUANKRATWITI WU 1ERag N iy
o e v A o a o >
S nARENAUNARA AT lufiasnana

Table 2. Predicted shelf life of mixed mulberry tea product at various temperatures
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