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Shelf-life of Herbal Beverage from
Thunbergia laurifolia Lindl. in Bottles:

Chemical and Physical Properties and Antioxidant Activities
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Abstract

Thunbergia laurifolia Lindl. or Rang Jeud (in Thai) is herbal medicine containing many
pharmacology activities. As the growth of herbal beverages due to consumers believes in their health
promoting property, T. laurifolia have been used for herbal beverage. This study aims to determine
the effects of packaging materials (PET, PP and glass bottles) on herbal beverage from T. laurifolia,
which was prepared from sun dried leaves and vines with local processing, and shelf-life in
refrigerator (4 £ 1 0C). The results showed that there were no significant difference in pH, light
absorbing, color, test and flavor, total phenolic content (TPC), total flavonoid content (TFC), and free
radical scavenging activity (FRSA) between the three bottle materials. FRSA gradually decreased
related to longer storage time. The herbal beverage in the three bottle materials had shelf-life of 14
days, with stable quality and only 8 % FRSA decrease. Contamination of microorganism found in our
herbal beverage was in the standard of bottled beverage. In addition, this research revealed that our
herbal beverage from T. laurifolia was comparable with some commercial green teas in FRSA,

although the green tea had a higher TPC and TFC.
Keywords: Thunbergia laurifolia, antioxidant activity, shelf-life, packaging
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giiiu 4¢1 °C lanTianznd USunasinena fi
10T (pH) USumaznan USinaflnadnnanua
(total phenolic content, TPC) YSuawaila
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(light absorbing) 1u°ﬁwmwmjﬂ§iu 400-700
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(TPC) 1435 Folin-Ciocalteu method @auias
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lalasdas lunasalulasiouwasfiauia 1.5
10 % (Wv)
reagent 138197 500 lalasaay uaznanlditn
% (w/v) Na,CO, 138163 100
Tulasaas uaztinnaw 300 lulasias mawlii

Ua8aaT LAY Folin-Ciocalteu’s

% LA 7.5

AunawAnBluddanin 2 t2lus Sadins
@@ﬂﬁuumﬁmmmaﬂ?{u 731 W lulaas
Aaseian TPC lasfisununwasazans
WA IUBILATENAINNIAUNAAR (gallic  acid)
fuwrmaluniisladnIufisuvinnsaunada
(milligrams of gallic acid equivalents, GAE) ¢ia
807UDIA08E19 (Mg GAE /1)
2.4.2 mylenzilsunmnaluasd
Panua
mMsazAUsunananliuas e
Yanua (TFC) aautladanndsues Yoo uazams
(2008) Tagidnsinnan 1.25 fassas luvaadan
W@uaneng 250 lulasaas uasldy 5 % (wiv)
NaNO, Y3113 75 lulasdas wenlidnnuunas
aaalTunn 5 Wil nawdu 10 % (wiv) AICI,
Usuas5 150 lulasaas weudasnald 6 wd
nauwlédy 1.0 M NaOH U513 0.5 188867 LAz
inaw 275 lulasdas winliidhnunaneans
IiiReUn3ewin 5 wifl ﬁ"@@hmi@ﬂﬂﬁuuaaﬁ
ANNB1I0an 510 wiluwas SiaTewen TFC
Taifisufunmaazasunagudiason
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quercitin equivalents, QE) @afaIa30218819
(mg QE/)
243 msmaaquﬁ%uawaﬁmz
miw@aaquﬁgﬁmaggaamz
aauLasa1nITues Yoo uazAme (2008) WAz
Cotelle uazAmz (1996) lasLdnasazauayaa
533218683 0.08 mM DPPH (1,1-diphenyl-2-
picryl-hydrazyl) Y381a5 900 lulasaas lunaea
laulasiauaifiauia 1.5 Iadaas i@ua0819
100 lulasdias waalwidriudaoiaIosiuen
(vortex) w1 10 Fu7i AawAu i ludfanu 30
wIfl 'S'ﬂmmig]mﬂﬁuumﬁmmmm?iu 515
wluiwas [uniuaaids blank  @1uru6n
Lﬂaigl,snmi‘qwﬁ%l”’mawaﬁms (% FRSA) @3
aun3fi (1) lag A, ABANIIQANAUUIAITBIGN
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uaz A ﬁaﬂ'ﬂmig@nﬁ'uuaaﬁlﬁﬂmnmsﬁﬂ
UNATEv89078E19
Free radical scavenging activity (%) =
(A, -AJ/A, x 100 (1)

2.5 nsandaundwilongdunid

L ' a o ¢ A A
qu@ﬂaﬂqﬁwaﬂﬂmsﬂLﬂiad@uﬁ&g%‘lw3

ﬁﬁﬂviLﬁuluﬁLﬁummwaaumsﬂuﬁau
/un3d TnsaramivuionuuefiGoriiales
Wasu (coliform) AADLOUNLAW (most probable
number, MPN) 32Ul 3 #aaq fszeuanuise
919 1:10, 1:100 waz 1:1000 Sedlsznaudaedn
1/92014N17 (presumptive test for coliform) it
819%17 Lauryl sulfate tryptose (LST) broth ‘.LisJ‘ﬁl
35 °C
(confirmed test for coliform) 181415 brilliant
green bile (BGB) broth ‘Jjwﬁl 35 °C 1Juiian 48

F7139 BUFIWINRAREANTNIITRIIANTURREN

Vuiaan 24-48 32109 waTTREREY

@NMN (durham tube) wazUszanminuwinida
ANANTHANIUNLEU T1UINUNA I UARLIY MPN
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¢a 100 I8RANT VoIA8L19 (MPN/100 ml) Uaz
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53103 0.1 88505 LNADUKIIHOINIT potato
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181 5 1 (Mislivec et al., 1992) %ud1WIH
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ﬁ;auw%ﬁﬁLﬁmﬁuuumummi TEE R PTG RIN
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performance (HPLC)
(Shimadzu SIL-10AD, Japan) naausifildaa C-
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liquid chromatography

Sciences, USA) WWaLaRand (mobile phase)
aauUada1n30289 Zuo uaAme (2002) L
UNILAEBNTZNINRITAZANE A AB 3 % (VIv)
acetic acid WRZE1IAZANY B A8 99.5 % (V/v)
methanol Tagiutlaugsazany AB 8aTEI%
100:0  1Juaan 5uT LA RNEARINYD
aIaza1s B iihgaesuiauiidasgiuasazans
AB ¥fiy 40:60 fitaan 60 wT AIVANDAT
m3lnafi 1 Sadaaraaud USunasaaadng 20
lulasaas uazsudnfinusiean 280 wilu
1@ @28 prominence  diode (PDA)

detector (Shimadzu SPD-M20A, Japan) ®&1%

array

dl a [ a a A
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caffeic acid (Sigma-Aldrich), catechin (Sigma-
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Aldrich), epicatechin (Merck, English), gallic

acid (Sigma-Aldrich), kaempferol (Sigma-
Aldrich), rutin (Merck) LR apigenin
(Calbiochem)
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3. Nam‘mﬂaawazanﬂ‘nﬂ
314 asudagwndasnisiadiuaz
nMYAIN
NMIATIVROUAUAINNIILATUAE
A A A A
e WIadaIasaNaYINTIITaTILITYln
290 PP, 3@ PET Lazu1aunn LLazLﬁuluﬁLﬁu
o a o & o A a
411 °Clau@TIFaUNAAA A b TUNHE®
(AN 0) LAZHAININAAIUN 1, 3, 5, 7 uas 14
' A A A &
wudteIasdansyulnissdalunisaussg
Aumdanarlduandanu (F 0.064,
P<0.938) Aadifnagizning 6.5-6.8 (Fig. 1a)
wazdaianuninudszuno 7.2

u3ng lu
Lﬂ%ﬂdauﬁlg%vLW5§WG$ﬂﬁﬂ'1§Lﬁﬂ®$ﬂE’Ju@nﬁ\l
FITNTG IﬂﬂLﬂ%adaNﬁUiiﬁ‘]‘luT?@ PP Laz1a
PET {USunmuaznaulaianany (F=11.684, P <
0.001) fia 0.18-0.40, 0.14-0.38 gl

A A A o A
mnauiuLﬂsaa@uwmiglum’mumgjamg@

LLRSWU

WL 0.27-0.45 g/l (Fig. 2b) Bmagueange
wazniaisadlatlasduayulnglunda
WWeanundusnuIIasluusseamed nasos
8§19UNVIQ PP, 170 PET UaS1IAULA2 819
sanalidaznauluusrgusiianuudsnu
9 LLa:Lﬂumm@ﬂﬁm%‘aaﬁumgu"l,wsﬁmsaﬂu
mmﬁ’sﬁﬂ%mmmﬂaugaﬁq@ ANIIAATINNT
@@ﬂﬁuumiuﬁwmmmmﬁu 400-700 nm
wudimistiunfanmailudiiufivuaslu
sxuz980 14 5% ldgonadanisiAsuulasd
YaINAanU (Figure 1c) LazmInasaudulas
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N9 3 THA A8AITHZLIAINITLAY 14 A% (Table
1)

(a) 7.0 -]

6.8 =
6.6
6.4
6.2 4
6.0
5.8 4
56 4
5.4 4

——PP

—e—PET

pH

Glass

5.0

6 8 10 12 14 16
Storange time (Day)
(b)

——PP

—a— PET

Precipitation (g/1)

Glass

10 13 16

1 4 7
Stroange time (Day)

o
o
L

w—Day 0
Day 1

Absorbance

°
P
L

w—Day 5
e Day 7

o
N
L

0 T T T T T 1

400 450 500 550 600 650

Wavelength scan (nm)

Figure 1 Precipitation, pH and absorbing light
of herbal beverage from T. laurifolia
in PP, PET and glass bottles on date
of production and during 14 days
storage at a constant temperature of
411 OC, (a) pH, (b) precipitation, and

The data are

(c) absorbing light.

giving as the means + SD (n =3).

3.2 mimnaaumsﬂuﬁﬂauqﬁ%w%ﬂ’
nmaIzeunItuiions aun3edlu

m%aaﬁumguvlmﬁa%‘@msgmm PP, 27¢ PET
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uwazpiaunid uaziiulugdiiu 41 °c 19aaating
HAAAIH 0 SUNNAA (WA 0) UAZHAININE®
Ui 1, 7 uaz 14 nsasameunsUwien
wuafiSosialadnesulasiTidunidn szuy 3
waoa Muadu 0-0-0 il lUifiuaisnae
BuRiEuilszauanuTasusasas 95 snudnla
< 3 MPN/M00 {asans udanalainesasay
aa,qluvlwsﬁﬁ@ﬁﬂ’%mmiﬂﬁwas‘m‘i’m’h 3 @e
LA38900 100 Ha5AAT LATNANITINABGI0E19
LA3E9ANLHEIMNT EMB  1RATIRLLLATISY
wazasaruuafisedlala (B col) ldwuns
Wigasuuafisoladwasuuazdlala (Table 1)
msaramsUuiendaduazslasnisinis
fro8n9LA3asANE 8919 100 1N UWeW1T PDA
(pH 3.5) linumaasyvesdaduazn uazile
namoutlagldaratnonisandelaldsonns
WUN13L93 V89886 10-70 CFU/mI (Table 1)
LLam’LﬁLﬁu'j’lizﬁumiﬂuLﬁaumaaqﬁuw%ﬂu
nanAmaitaIesdusyulnsnsiaagluinasgu
maaLﬂéaaﬁulum%u:msqﬁﬂ@aﬁﬂﬁdwu
nﬁu%%ﬁuuanmﬁamﬂ?‘ﬁ'ama’%”laa?%%agl,amﬁ
muﬂs:mﬁni:mmmmim@L‘%iaam'%aaﬁ'ulu
mmu:msﬁgﬁﬂﬂaﬁﬂaﬁuﬁ 214 W.¢. 2543 UAz
alufl 4W.¢1. 2554
3.3 mstﬂﬁauuﬂaaqnéé"\uaqﬂa
a9
ﬂ’]im'sﬁ]aaquﬁ%ﬁuawaamwaa
m‘%aaﬁ'um‘!uvl,mﬁa%‘@msgmm PP, 1@ PET
WAZUIAL GfaLﬁuiugTLﬁu 4+1 °c lFanet9
HAAATIM 0 TUNNEA (WA 0) uazHAINMINED
Sufi 1, 3, 5, 7 uaz 14 wuindSumiluedn
vanualuaiasfuanadan 100.94+2.01 mg
GA/l (3l 0) 10w 98-99 mgGA/l Tuiudl 3-14
ARINTTHAG IﬂUﬂ%mmﬂuaﬁﬂ’lumiqﬁwﬁw&o
3 gfia Ja1lduandreni (F = 2.93, P = 0.063)
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(Fig. 2a) sudSuromalussdluadasaw
AARIN 183.33:0.67 mg QE/ (Tufl 0) 1Tu
176-180 mg QE/l liudi 1-14 wasminia lag
ﬂ%mmwmI’mamﬂum%ﬁmefﬁﬂ&a 3 7ia 6
lduandrenu (F = 1.62, P = 0.209) (Fig. 2b)
ms‘nﬂﬁ@ﬂﬂﬂﬁfﬁmaqgaﬁmuaﬁm DPPH

(Fig. 2c) wuiaTasauayulnIsdaluuim

AHing 3 dia ﬁqw%‘l,uﬂwﬁ'mawaﬁmza@m
laiwanenanu (F = 0.08, P = 0.924) uazansin
miﬁmawaammmaaLﬁamq"uamﬁmﬁmeﬁ
& &
wndu (r = -0.812, P < 0.001) lagmsAnunage
kg A o ¢ A A A A =
twunfanmsiiaTasauayulnssdadaiolu
v & = AGQ/ a
diiufignidueuyadaszanasdsznnm s %

WDLAUNRAN MUY 14 Y9

Table 1 Color, taste, flavor and microbiological quality of herbal beverage from T. laurifolia in PP,

PET and glass bottles on date of production and during 14 days storage at a constant

temperature of 4+1 °c

Total yeasts and molds Total
Total plate counts
Packaging Day |Color| Taste (CFU/ml) coliforms
(CFU/ml)* >

Dilution 10 |Non dilution|{(MPN/100 ml)
Herbal beverage 0 |Brown|no change nil nil N/A <3
PP Brown| no change nil nil N/A <3
PET 1 |Brown|no change nil nil N/A <3
Glass Brown| no change nil nil N/A <3
PP Brown| no change nil nil N/A <3
PET 7 |Brown|no change nil nil N/A <3
Glass Brown| no change nil nil N/A <3
PP Brown| no change nil nil 10 <3
PET 14 |Brown|no change nil nil 70 <3
Glass Brown| no change nil nil 10 <3

*Total plant counts on eosin-methylene blue (EMB) agar, N/A=not analysis

nyaagaussEalundan s
feLa3as HPLC wuinedasauayulninade
luusigﬁmsﬁw&a 3 vfia dlasunlaunsuansme
WWeanu (Fig. 3a) lasmsidSeuifisunuans
UIAITIUNWLNAVBY catechin, caffeic acid Uaz
rutin - uwazwuRavasaIdsznaufdlismunn
szyldfdnumis 10.69, 2243, 24.08, 24.94,
26.20, 26.70 WAz 28.19 W1l (Fig. 3a) 99819

uasdsznavlungu glycoside w3a flavonoid
L°ﬁ'uL€1'mﬂ”ﬂﬁwumimjuﬁiumu%“ﬂm oK)
Kanchanapoom Lazatwe (2002) LLaz Oonsivilai
(2007)

A A o ' A A
mww:wwwmmsmsﬂmwmwmiammguvlm

LRZA T LRTANTIATIEHLTIUS N

19308 catechin, rutin W% caffeic acid

132410 0.408, 0.218 Uaz 0.188 mg/l MAUFAL
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Figure 2 Antioxidant properties of herbal
beverage from T. laurifolia in PP,

PET and glass bottles on date of
production and during 14 days
storage at a constant temperature
4+1 0C, (a) Total phenolic content,
(b) Total
(c)

activity. The data are giving as the

flavonoid content and

Free radical scavenging

means £ SD (n =3).
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bottles on 14 days storage at a

constant temperature 41 0C,
(b) commercial green tea (brand B)
with sugar and no-sugar, (c) herbal
beverage

from Rang Jeud (no

sugar).
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Figure 4 Antioxidant properties of herbal

beverage from T. laurifolia and

commercial green tea, formulas of
with sugar and no-sugar, (a) Total
phenolic content, (b) Total flavonoid

content and (c) Free radical

scavenging activity. The results

shown with different letters on the
error bars are significantly different
(P < 0.01, Scheffe’s test). The data

are giving as the means + SD (n =3).
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