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Abstract

Background and Objectives : Borassus flabellifer L. male flowers are a local herb in Phetchaburi province. This
plant has health benefits and is commonly consumed as hot tea. However, preparation time is long and not ideal.
This particular ready- to-drink tea is a widely popular product since it is convenient to consume and gives a
refreshing feeling. The objectives of this research are the followings : 1. To study the product development of ready-
to-drink tea from Borassus flabellifer L. male flowers that use stevia extract as sweetener 2. To study physical
properties, chemical compositions, microbiological properties and nutritional value of ready- to-drink tea from
Borassus flabellifer L. male flowers with herbs.

Methodology : Study on suitable sweetness of stevia extract of ready-to-drink tea at 5 sweetness levels; 0.00,
0.01,0.02,0.03 and 0.04 percent (w/v), respectively. Only one level of sweetness that consumers accepted the
most was then selected. Subsequently, this level was developed into ready-to-drink tea from Borassus flabellifer L.
male flowers with herbs. There were three herbs that were used which were chrysanthemum, pandanus and butterfly
pea. The ratio of Borassus flabellifer L. male flowers to herbs was studied at 90:10,80:20 and 70:30 (w/w),
respectively. The quantity and type of herbs that were most accepted by consumers was selected, this condition
was studied on the consumer acceptance, physical qualities, chemical compositions, microbial quality and
nutritional value with product labels.

Main Results : It was established that the level of sweetness was obtained at 0.03 percent (w/v). Subsequently,
stevia extract addition was used to produce ready-to-drink tea from Borassus flabellifer L. male flowers with three

levels of herbs. Sensory quality test showed that, the consumers mostly accepted the pandan supplement formula
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at the ratio of 90:10 (w/w). Ready-to-drink tea from Borassus flabellifer L. male flowers with pandan has good
physical, chemical, and microbiological qualities. This is in accordance with the standards as set by The Ministry
of Public Health (No. 356) 2013 that was issued in accordance with the Food Act B.E. 2522 regarding beverages
in sealed containers. After nutritional test, the results exhibited that ready-to-drink tea from Borassus flabellifer L.
male flowers with pandan is a significantly non- calories drink; suitable for health conscious consumers. The study
found that 97 percent of consumers accepted this product and that they would buy the product when released
(equivalent to 71 percent of consumers). Moreover, they thought that the reasonable price of the ready-to-drink tea
should be 25 baht/500 ml, representing 60 percent.

Conclusions : Ready-to-drink tea from Borassus flabellifer L. male flowers with a sweetness level of 0.03 percent
(w/v) stevia extract and pandan leaves at a ratio of 90:10 (w/w) has the highest acceptance from consumers. It was
a non-calorie product, rich in antioxidants, suitable for health conscious and is a product that is convenient to
consume.

Keywords : Borassus flabellifer L. male flowers ; ready-to-drink tea ; stevia extract ; pandan
*Corresponding author. E-mail : pornariya.chi@mail.pbru.ac.th
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Table 1 Sensory evaluation of ready-to-drink tea from Borassus flabellifer L. male flowers added with stevia

extract for sweetness condition.

Stevia extract content (%)

Attributes

0 0.01 0.02 0.03 0.04
Color™ 6.42+1.70 662+129  650+1.33 6.70 + 1.46 6.70 + 1.30
Odor™ 544+158 580+139  6.02+1.13 5.84 +1.39 5.98 + 1.60
Taste 406+1.86° 544+188° 6.00+1.68" 6.46+1.66° 6.04 + 2.09%
Sweetness 3.82+169° 548+1.93° 592+154" 6.18+1.64% 6.34 +1.87°
Overall acceptance ~ 4.30+1.75° 574 +1.55  6.24+1.49° 6.40 + 1.47° 6.24 +2.04°

Average =* standard deviation with different letters in each row is significantly different (p<0.05)

™ means are not significantly different (p>0.05)
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Table 2 Sensory evaluation of ready-to-drink tea from Borassus flabellifer L. male flowers mixed with herbs at different types and levels.

Ratio of Borassus flabellifer L. male flowers : Herb (w/w)

treatment Chrysanthemum Pandan leaf Butterfly pea
100:0
90:10 80:20 70:30 90:10 80:20 70:30 90:10 80:20 70:30
Color™ 6.54+1.58 6.44+1.20 6.28+1.55 6.40+1.47 6.90+1.36 6.68+1.48 6.60+1.54 6.74+1.59 6.86+1.39  6.24+1.93
Odor 5.58+1.55"  6.0£1.53°°  6.24+1.73° 6.48+.57  6.84+1.58%  6.70+1.43*  5.80%1.28" 5.46+1.31"  7.18+1.59°  5.32+1.65'
Taste 5.80£1.71°  6.18+1.56% 6.12+1.81% 6.24+1.76"  6.42+1.67"  6.32+1.57"  5.96+1.40™° 5924165  6.64+1.52°  5.38+1.72°
Sweetness 5.66+1.60°  6.22+1.50°  5.96+1.84®°  6.26+1.54®  6.52+#1.53°  5.90+1.53% 5.82+1.45%  586+£1.51™°  6.28+1.81°  554+1.73"
OVera” d Jof bed b b d bed b d
5.92+1.91  6.52+1.45™  6.22+1.79" 6.56+1.58°°  7.02¢1.22°  6.42+1.37"°  6.0621.42° 6.18£1.29™¢  6.76x1.57"  5.56+1.68
acceptance

Average * standard deviation with different letters in each row is significantly different (p<0.05)

™ means are not significantly different (p>0.05)

3. MaAnwINIsEaNLYevdi iz InAsaLAssuTTT 9 AN TN AT N AW NS

m@miﬁﬂmmiﬂaﬁmmﬁjiﬁ‘iﬂﬂﬁiﬂmamﬁmwfqu\im@w’é@uﬁul,zﬁ‘u‘lu wel InelEn19Imaae LA NN
Uszanndudaanngiiilnaduan 100 au nanisinenfieyailisesiilng wudn gislnedoulunjiduneuds
Saaay 69 WAT1E $aaay 31 Ha1gseud s 20 - 30 T $euas 61 AnsAnunluseauBoynnss 5evay 63 doulunilu
¥nden thinm Sesay 44 melledese deudonlnngfiingi 5,000 U Seaay 41 se9a9nAe 10,001-15,000 L™
$0818y 33

m@mi‘mmmuQmmwmqﬂi:mmﬁucTzwmE’gﬁiﬂﬂﬁqiﬂﬁﬁmu 100 AU TITNIIAANE RN AL AT LA
(Table 3) WuaN mmqmmw’é@uﬁ'uLm‘%‘mmmﬁm:LLuumﬂmammﬁgu‘Hméﬁmzﬁ“ﬂwm:ﬂmﬂg A NAU 2915 uas

pontautaesan 1 7.14, 7.08, 7.28, 7.02 uaz 7.23 muasu Insulanaeylusedu sauliunanafsreusnn

(Chompreeda, 2007)
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Table 3 Sensory score of ready-to-drink tea from Borassus flabellifer L. male flowers mixed with pandan.

Sensory Appearance Color Odor Taste Overall acceptance
parameters
Score 7.1410.94 7.08 £1.23 7.28 £1.43 7.02 £ 1.29 7.23%11.07

HANNIEaNFLR9ELEINA AU 100 AW AeNARsTITTINAaNTaNANIATN LA E ULAAIAT Table 4 Wud

v a

fiistnaaenFunansiud eaaz 97 nadmsuatlszneu THun (dundnsineiing Jusslamibogunin Tuinligou nu

al

o 4

$e sagnfiedey nauven lwaneiliseniunanineenas 3 Inaliiwnuadi asAuld wndinisudnnasasineian

v '
v a = v

P ﬂl a o ] Y a ¥ 1 = a aa 1 |
snmanTanANdINluIRgAwng Qmim%mmu%eﬁ@ 70UaT 71 ‘Emﬂmmmm’] NNAULAZIATFA aTae 1

1
Sy a

ransiusiulanTud iauwla anldvesliinligou luanengiisinaliuwilanazie seuay 27 Inaliimsnadn Jsaan

1 A a Aﬂl a o 1 ¥ A v 1 v ¥ a v a ld’j 2 'ﬁl ¥ 1
ldgauvsalifaupngn Uraedslifinenluiesnainraudtaans LL@&QU?IQV’]W@@M@L@»LWIJ@ TREURT 2 “NELML%[”!NWJ’W‘H’W

o

faflsannag TulugnanHUzaNII89T1999AaNAN I Aoa a1 sunuiiu N1saanFUII AN Y ANTRINARSTTUT

2u1a 500 Hadans daulvniAndtaasisnan 25 um Anlutesas 60 20989N1AR 1A 20 KAZ 30 LN AMNATAL

4. N19ANHIADININANUNIENIN AN INANIAN ADININNNARWYITE UAZANIAINNINTUINIINTBNBANNARI T

YN EAAN T TNNAIAN DN AN AT L me

4.1 HANITUATISIAININA NN INUASATININAIUAN
HANNIILATITITA LN AN NAIUNNENIN AN NN AR TDIHLARAWIT1999018 NERNANIARN LAY LARIAS
1 a [ % o U d‘ a al [~ 1 1 o [~3 d‘ o’l b%
Table 5 W91 HARS T I9NA1IansaN AN N lURa R ANAHITIRNIA-ANS WiNAL 5.34 3Nnsaasudenazassinlé
FlanuA 1511 0.13 °Brix AMAINUNAIASHARTUTHANYINGTL 0.20 cP LAaTHAIR L* (ANANAINN) A1 a* (ANALAY) LAY

AN b* (ANALMASY) 111 6.38, 10.60 WAZ 10.94 ATNANAL

£%
o

LanNsANENL B ueAnimue naman e diaan LLazqw%rnwﬁmmsﬂ%@%mmmmmam@w’é@u
ﬁlmm?m'lmmmﬁﬂuLﬁﬂ‘uﬁumﬁmw”muﬁ'uzgmﬁum"ﬁumﬁmiﬁﬁ‘ﬁliﬁummﬁﬁﬂuﬁmmmm Suau 3 fidie (Table 6)
WL TamnanSeNANE A A Taee) ’ﬁququ‘iﬁqm (p=0.05) Tnel1 /530w 128.81 fiAnFuAaERusatinin
wita wazihBannfuedniome Lmzqw’*ﬁ(miﬁmmifa%@% a7% gananmFeanbenmunienaiin 2 e (p<0.05) Tnedl
Dhannuilue@niasa winiu 108.20 Raansunsaunaanaetiminudis LL@:qw%fmié’mmwmésqu@Emx@h;ﬁ"ﬁ DPPH w4

511.02 HAR WARDUNMINWIA WAy FRAP 11 1610.70 NAA AR MTIiNLTIa
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Table 4 The acceptance of 100 consumers to ready-to-drink tea from Borassus flabellifer L.

male flowers mixed with pandan.

Information Frequency %

Do consumers accept r ready-to-drink tea from Borassus
flabellifer L. male flowers mixed with pandan?
Accept 97 97

Not accept 3 3

If this product is available for sale, would you buy it to eat?

Purchase 71 71
Uncertain 27 27
Not purchase 2 2

What is the reasonable price?

Accepted price at 20 baht /500 ml 31 31
Accepted price at 25 baht / 500 ml 60 60
Accepted price at 30 baht / 500 ml 9 9

Table 5 Chemical and physical properties of ready-to-drink tea from Borassus flabellifer L. male flowers mixed

with pandan (BMP).

TSS Viscosity Color
Quality pH
(°Brix) (cP) L* a* b*
BMP 5.34 +0.03 0.13+0.15 0.20+0.18 6.38+1.91 10.60 £1.75 10.94 +£3.20
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Table 6 Total phenolic content, total flavonoid content and antioxidant activity of ready-to-drink tea from
Borassus flabellifer L. male flowers mixed with pandan (BMP), compared with three commercial

ready-to-drink green tea.

Total phenolic Total flavonoid Antioxidant activity
content content DPPH FRAP
Sample (mg GAE /g dry (mg Quercetin/g (mmol Trolox (mmol Fe**

basis) dry basis) equivalent /g dry equivalent/g dry

basis) basis)
BMP 108.21 +0.38° 128.81 + 1.95° 511.02 + 7.00° 1610.70 + 0.60°
Commercial 1 338.55 + 0.68° 4419 + 3.38° 562.61 + 4.00° 1677.10 £ 0.37°
Commercial 2 103.19 + 0.25° 29.91 +2.43° 189.11 + 2.70° 827.90 + 0.20°
Commercial 3 53.61+0.18° 16.88 + 0.23" 122.84 + 1.20° 458.89 + 0.73"

Average * standard deviation with different letters in each column is significantly different (p<0.05)

4.2 uansnaaeuiiniansthuilew arsiuiainaawnise vieaisiluieaw
ﬂ?mmmiﬂwﬂ@uv‘hmiwmmfauimﬂ%w@qmuﬂi:mﬂnizwmqmmimqm (21TU% 356) W.A.2556 (394
4 d e a . Coa e . Y 4 A -

LAFRaAN TN TUE U999 nATin NaN1INARBILAAIAS Table 7 Wudn WARsTTUTITNeAansanmuEdsn U1 Bu0s
arstuitleunnaiiamuinurininsgiu tedndanulaendiasedizing

4.3 HANIIVARDLADN NN NYAUYITE

snnadunsgninamageulng81989nnlszn1ANIENenIansn90qa (21107 356) W.A.2556 (583 LATEIAN
lun1guzussqNtnaiin (Table 8) Nan1INAaeY WUL1 HARFUTT19IAanTanANLET U aRBNN U AUYE
1 s 'ﬁl A 1 a o 1 Y a
nalsAnuinainnsgu tednlanndaessiesediing

4.4 HANINARDLAAM N INTUINT

AN INTUINITUULLANTBT9NAIanTaxpNas AN ussq lun1TuzIanIuIn 500 HARAANT LARIAT
Figure 1 U431 31999mnananmNdsn lune uilamdaeidlna 1% 29m (250 Nadans) Anaaanusiauns windu 0 fla
waaas Wil A5lulamemn Ty e JBunulamen 150 Raansy Asdluiesas 8 1993810481791
wuzi Wi Tnasadudwiuaulnaaigsaus 6 Tawld (Thai RDI) TagAnainaAausiasnIsnasanuduay 2,000

a =
Alauwmas
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Table 7 Contaminant contents of ready-to-drink tea from Borassus flabellifer L. male flowers mixed

with pandan (mg/kg).

Contaminants (mg/kg) Content Standard content
Arsenic (As) ND -
Cadmium (Cd) ND -
Copper (Cu) ND <5
Iron (Fe) 0.570 <5
Lead (Pb) ND -
Mercury (Hg) <0.013 -

Tin (Sn) ND <250
Zinc (Zn) ND <5
Sulfur dioxide (SO,) ND <70

ND = Not Detected

Table 8 Microorganism content of ready-to-drink tea from Borassus flabellifer L. male flowers mixed

with pandan.
Testing lists Content Standard content

Total plate count ND -

Yeast and mold (CFU/mL) <1 <100
Bacillus cereus (CFU/mL) <1 <100
Clostridium perfringens (CFU/mL) <1 <100
Staphylococcus aureus (CFU/mL) <1 -
Coliform Bacteria (MPN/100mL) <11 <2.2
Escherichia coli (per 100 mL) ND ND
Salmonella spp. (per 25 mL) ND ND

ND = Not Detected
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Figure 1 Nutrition label of ready-to-drink tea from Borassus flabellifer L. male flowers mixed with pandan.
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