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Abstract

The objective of this research was the development of tea recipes from 5 organic
plants. The antioxidant activities were studied with the main ingredient including mulberry
leaves, pennywort, jiaogulan, brahmi, and stevia by comparing their antioxidant activities
in mixed tea from 5 organic plants. The antioxidant activities were studied by
Diphenylpicryhydrazyl (DPPH) radical scavenging assay, Ferric ion reducing antioxidant
power (FRAP), and ABTS radical cation decolorization assay. From the 5 recipes of tea
developed form organic plants, it was found that the plants had similar antioxidant
activities. Recipe 5 was highest antioxidant activities (P<0.05), the mixture ratio of organic
plants as follows: mulberry leaves : brahmi : pennywort : jaogulan : stevia (0.35 : 0.35 :
0.20: 0.10 : 0.25 ¢) with total phenolic content, DPPH, FRAP, and ABTS were 18.21+0.86
mg GAE/g, 52.64+1.84 mg TE/g DW, 83.84+1.41 mg TE/g DW, 48.52+1.67 mg Fe2+/g DW,
respectively and followed by recipes 2, 3, 1, and 4.

Quality and shelf life of tea from the organic plant products was assessed. The
results showed that, the change of the microbial quality of the tea from organic plant

products during 60-day storage at 35, 45, and 55°C. The products has total microbial
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count, yeast and mold count does not change with tea as made form organic plant
products. The evaluation shelf life of the products, when stored at 55 and 45°C, it could
be stored for 36 and 120 days, respectively. The result revealed that the predicting the
shelf life of these products at 30°C for 721 days.

The tea from mixed organic plants product showed chemical, physical, and microbial
qualities as demonstrated in tea from plant standards (Notification of the Ministry of
Public Health (No. 426) B.E. 2021 Re: Tea from Plants)

Keywords: Recipes development, tea from plants, antioxidant activities, shelf life

UNANLa
au Aao ¢ A o A a ¢ A da a 1Y a

MATe TP UszaAiioNmugn sy maNNiivdunsd 5 vianiivsinauasiueyyadasy
Tnefdunauiivnan tawn Tundow Taun Jeyadus wendl waeng1manu G9aunsanmugn s
o = Ly a Y a a £

HANAINNYBUVTE T1UU 5 g0 IaefnwiUSeuiisugnsmueyyadasemieds siaeigns
AueuLABaTE MEIBNTYaeeuLadasEANNileY (diphenyl-picryhydrazyl (DPPH) radical
scavenging assay) AX@NNIAMUNNTIAIGBTINVeENSINWeLYadasY (Ferric ion reducing

antioxidant power: FRAP) kagn153tAs e nsmuauadasemeniswendouyadase (ABTS

[
Y

radical cation decolorization assay) Tut¥19NAYBUNIIN 5 gas NWRWITU WUTIN
4 A A a Ly a a = 9 Ao Ly a
NyBunIdne 5 gns lgnsmueyyadassluluiiamaieniu lnegasilgrsiueyyadassgen
(P<0.05) fip gnshl 5 NenrdIuNaNveiivdunIe A lumiou : waudl : Taun : Jgyadus -
Q11U (0.35 : 0.35 : 0.20 : 0.10 : 0.25 n3W) AUSuUNWEANTIN, DPPH, FRAP wag ABTS
Wiy 18.21+0.86 fladnSuauyavensaunadn/niuvenivtinuii 52.64+1.84 fadinTuauya
Yodnsaend/nIuvesimtinuii 83.84+1.41 fladnSuauyavedlnsaand/niuvesdmninui uay
48.52+1.67 fladnsuauyaveslesoouy/nuveslmtnuiy ausIfy s09a3u1ARanTT 2
= = - o w
gns 3 gasi 1 uavgasi 4 auadu
nsUsuluaunnwazgNMaiusnvdasuianniindunsd wudn nswisuulas
a A a o ¢ A a o ' 2 o & o A a
AMANINRAUYSSvRINERS TN HYBUrISlusEnInsiAushvluign 60 Ju Mg
35 45 way 55 aeriwaldud vasrAndnTiuidunidvimunuaznnuBaduag ldwunns
a 2 O T~ S ¢ a o ¢ a4 o v
WaguulawasassegiamMaiuns 60 Ju Fadulunuinasivesdnduaivianiiviinunl
wagnan1sUszlivengnsiivinwivemdndnailngigan1izise nudnausaiundn el
Maungll 55 uaz 45 sarnwaidua Lo 36 uay 120 U mMud1au wasnsvhuigengmanusnm
a o cd I a o o« I v < A o e A a o«
YoINAnAngN 30 wudmdadueiauisafiuliuiu 721 Fawdadueivnanainivdunig
A o & o~ = a a6 g -
MimLALEAMAINNIAT MeA kazdund lWulumuunsgIun iy (Ussnensensi
a15150ugY RUUT 426) W.A. 2564 1399 ¥191NHY)

'3
a

ArdAty:  NSITRIWIERS 1NTiY griBdueyLaBasy e1an1siusnY



@ 9. WANNSSUNISINUAS 4(2):40-53
J. Agri. Prod. 2022

AN

« A = a o fal v

Y1NANY” 8D WaRSugnlaan

AUAN 9 VOINTTEIUNTZUIUNITVINIALIAS
IUWUNTUAMENUYTEANTLIA Ineiinsiaviang
ot lUuslnalaensaumrsavaiuii (Usenie
NIENTNAITITNGY (RUUN 426) WA, 2564)
JagduiimsihfivviTodusing 9 vosiivuniu
nTUIUNSH LGV T aIanuLIA LALENaY
18N156n dU YTUA WNUTTITOIENTUNITWY
A A 2 A ~ o A
WBYIRUNTOUTIINIYULAUNBNITANVIAY
TuusunamuAINLAaIN1s NSTIRNYlalae
NSHTYBIMIDANNYTUAT UL TDUY TaNwRday
° o & - [y &
avidurianiie liun uegu nszley
WT9 Wi mikazduszlad aandlay
Tuweney Tutiun Aeningls wiadses
Tung v Tumiou Tunslukazaulaadus
(Renivanw) dniynilandassnanlaniau Ao

a al' o I = 5
wudl Nenansarhunduganieadugiuy
a Ay H aw & A
Wekagnay uIdelllinguszasaiiie
Waungasurannivdunid 5 i loun
Tunsdou waudl Uaun Jgyatusd wazugiminu
Fengvardilassnanulaniau Wy lundeu
(Morus alba Linn.) dnegluied Moraceae
fasdrfgAs a1slwdiluoa (polyphenols)
Fatuansiueuyadase Pietesiunizaues
YIALADATINTINTHFDUAUTTANINNIINY LU
Ao eauULSe hulunse W uaulindu
ANSLANNIIENI9ANDY LU LSAANBILEDY
dalawwes (NSUANeIAIE@NINISLING, 2561)
Wsuil (Bacopa monnieri (L.) Wettst.) tdudia
Ao | s . ~ o v A
dneglud Plantaginaceae flansdfaydo
ulalee (bacoside) (nSAUN, 2561) @15afn

' v oA a £ A a a
NnduAungwilofulgnsiiuyseansnm

Y99a183 (nootropic activity) Uaun (Centella
asiatica L.) 3n8glud Umbelliferae (Arun
et al., 2017) Msunngdunulngnuin Yrshumen
seimeantudiun dansngu monoterpenes
fignisudanisvhauveneuls acetylcho
linesterase asafaviiafignindeuuszam
(tranquilizing) @uAnanarsiasinesdu
(triterpenes) Aito31 usTlles (brahmoside)
arsafaainlutiundadigninaussany
(sedative) FueIn1sduasuazdgndidu
a9 1uladuleainesa (cholinomimetic)
Tudninnass 9nnsAuNUiEsenaiinisiiy
TaunlUlgshwien1sTuasuaze1nisiaa
TugUaedalawesla (weydy, 2555) Jgyatus
Ep! L?}Imé"wmu (Gynostemma pentaphyllum
(Thunb) Makino) 3m@glusduns (Cucurbitaceae)
fassnaalun1singsavainuazinw1aIng
Uaeeng 4 Tansuszneveengnivnadanim
Tawn 91ludy Wndudnanlse wanliuees uay
nllpawesen dellyadusirdmedaninea 4
Toun Frunzide funsiedudon fiunny
aupaden wazlsAnn$Audu (Chao Su et al,
2021) wazng191u (Stevia rebaudiana
(Bertoni)) dnagluisdniungiu (Asteraceae)
Tuvdvnuiinuauiivanesu ilesannilans
Tk aunuiiisondn @ftesa Lnalalyd
(steviol glycoside) %amwﬁ’uadwﬁqw%‘
Fruoyyadasy diugadn uasdudes
Faaiieea lnalales afidleles (stevioside)
wagsunileles 18 (reaudioside A) 1Ju
a1susznauliniumuiInnIglasanse
ﬁﬂmamwm’gﬁqwé 30-250 11 (Haida et al.,
2020) asifiuldan fwdnunena 5 wia



Ao o

fassnannlansunvainalsuasnd1Aey
MugleaiussuulszauazaUIsEy
= & PN = a v & & A v
Judunuvesn1sfineIdeluasel o
GNIVINANINTYBUYIELNBLALATINALVD I
0Ny TaeldNYNNI91NTZUUNITRANLUY
a a6 A o = =
dunidiiiewaunduyivinuiiiagunin
FunTvALDLFRN UazilansAuaULABasYAS
Ay v a N Ao
algananssssumaanividdnaninlunig
1 d’lj o £ a ¥ -]
YN UNAIINTY AMUINITTeU3 wazinge
aued lein Tundow wsadl Taun Jeyadus way
wa vy Wudu

gunsaluazisnis
N1SLASHUADENINYDUNIE

fydun3dna 5 alaiiuiedluiiou
Aatay w.A. 2564 Usgnaunde 1) wiud
(Brahmi: Bacopa monnieri (L) Wettst.) T
Tusazdndu 1uReieny 120 fu 2) Taun
(Pennywort: Centella asiatica (Linn.) Urban)
Todwly iAoy 120 Ju 3) Jayadus
v3oldeafuanu Uiaogulan: Gynostemma
pentaphyllum (Thunb). Makino) Tgd@aulu
\Auifenileny 120 $u 4) lumiey (Mulberru

Leaves: Morus alba Linn.) Iadulu wiutien

9. WAaNNSSUNISINUAS 4(2):40-53
J. Agri. Prod. 2022

ey 120 Yu 5) v (Stevia: Stevia
rebpaudiana Bertoni) el fiuiieaiieng
30 Tu N5 VTN QiBamnidsunaun 911
Snevuosthszim Smindogd Fdlsgnity
wUUBUVIElaglAsUTRNATTIUNYATBUNSE
1A, 9000 Lawl 1 (G)-2557: INWATDUNSY 1au 1:
NSHER WUTIU wandaann Lazdmving nanna
LANANAINYATOUNSY INNTIIVINTNEAT
NIENIINYATLazannTal lnsiivunazuie
indraiaruazoadie duliuis uasity
Tflvunn 2-3 wufiwes dnlieunismeauiou
flgamgil 50 eamwaldea 1Wunan 7 $alug
(Bacco et al., 1998) thitsfiuisluundae
Lﬂ%qm (DELIXI, LX19-001, China) kagsau
MynzuNTIUes 80 UTTaluniergiiillounesd
Uaonideiieovluiimungasyisoly

a

NSHAUIGATVIINNYBUNTE

N ea o 19} Y]

U ingauiyBunIdnnseulauianm,
I ] a al 6 o w a A a a 6
JuyaniydunidlagiringAuiivdunsd
wingylanmaseulveglugunaianiaugns
< A a a6 1 )
Juaniwdunid laeuvalu 5 ans uss
diunaunugnsidnlu Table 1 aslugem

YUIA 6x8 LEUALUNT

Table 1 Recipes of tea form organic plant 5 recipes
Raw material (Dry weight/g) Total
Recipes
Mulberry leaves Pennywort Jiaogulan Brahmi Stevia weight (g)
1 0.50 0.10 0.10 0.05 0.25 1.0
2 0.40 0.15 0.15 0.05 0.25 1.0
3 0.60 0.05 0.05 0.05 0.25 1.0
a4 0.65 0.05 0.05 0.05 0.20 1.0
5 0.35 0.20 0.10 0.10 0.25 1.0
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Figure 1 The 5 recipes of tea developed from organic plants packed in tea sachets
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Figure 2 The color of different tea water from organic plants 5 recipes
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Table 2 Total phenolic content and antioxidant activity of the 5 recipes form organic plants”

Total Phenolic
Compound
(mg GAE/g DW)

Weight DPPH ABTS FRAP

Recipes Ingredient = 3" (1o TE/GDW) (mg TE/gDW) (mg Fel*/g DW)

Mulberry leave  0.50

Pennywort 0.10

1 Jiaogulan 0.10  40.90+1.48  59.17+2.18 ¢ 37.60+1.21 ¢ 15.10+0.77 €
Brahmi 0.05
Stevia 0.25

Mulberry leave 0.40

Pennywort 0.15

2 Jiaogulan 0.15 45.18+155° 67.349+221° 43.75+1.25° 16.41+0.70 °
Brahmi 0.05
Stevia 0.25

Mulberry leave  0.60

Pennywort 0.05

3 Jiaogulan 0.05 44.39+0.93° 64.06+1.37 © 41.32+1.67 15.48+0.63
Brahmi 0.05
Stevia 0.25

Mulberry leave  0.65

Pennywort 0.05

a Jiaogulan 0.05 36.88+1.19° 57.40+1.56 ¢ 35.34+1.35° 13.42+1.01°
Brahmi 0.05
Stevia 0.20

Mulberry leave  0.35

Pennywort 0.20

5 Jiaogulan 0.10 52.64+1.84° 83.84+1.41° 4852+1.67° 18.21+0.86°
Brahmi 0.10
Stevia 0.25

Y Mean in the same column with different letter(s);

@9 differ significant (P<0.05).

nsAnwRAINIAENISANKENENSAUIY A, 2564 1389 ¥1910ii) TnevleBun3d

VaIHAASIAYIRINNYBUNTE ansl 5 wud aanmvnameninlaeiien a,
indndusivainfiwdunidgasdl 5 widv 0.398+0.001 uaznuaimmasudlag

Fadugrsmnilivninafiuodnmuuesgidnu  wansarmaing (L) erduussandvesd a*

oyyadaTrgeiign WANYIAMAMLALETY A b* WU 42.566+0.084 -0.618+0.030

NS AUV YA UNISMNIATIIUYY  uaE 6.550+0.084 MUy Bedn L* @1ansn

Ny (UsgnAnsensanssaay @un 426)  datuinndn 100 1o Jaunannvatganing
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7.106+0.249 Fsfinrwiulaiiufosas 10
Uanand Usmafluedngiun uasqrddiu
auLAdaTY W 5.123+0.167 n31/100 A3y
18.215+0.864 aanIuaNyavoINIALNaan/
nSuthwtnuie uay 52.645+1.842 fiadndy
augaveslnsden/nFuiminuis auddy
wazfiuTinaqaunisiamnliliiueniidinue
(NF¥NTNEAIT1TUGY, 2564) (Table 3) lag
wAnAsivanTvBuvdgnsi 5 A
eeunenn il wazqduvsdiduluny
UIRTFIUYBIY1INAY (UTEN1ANTENTI
ans13nug (UUT 426) .. 2564 (393 11t

Table 3 Chemical, physical, and microbial quality of tea from organic plants

Quality Value Standard*
Physical qualities
Color L* 42.566+0.084 NS
a* -0.618+0.030 NS
b* 6.554+0.084 NS
Water activity (a,,) 0.398+0.001 <0.6
Chemical qualities
Moisture content (g/100 ¢) 7.106+0.249 <10
Ash (¢/100 g) 5.123+0.167 NS
Total phenolic compound (mg GAE/g DW) 18.215+0.864 NS
Antioxidation activity (mg TE/g¢ DW) 52.645+1.842 NS
Microbiological qualities
Total plate count (cfu/g) <250+0.00 1x10*
Yeasts and moulds (cfu/g) <25+0.00 NS

Sallmonella spp. (BAM)
Staphylococcus aureus (BAM)

Not detected
Not detected

Not detect in 25 ¢
<100 in 1 g (CFU/g)

* Standard of Notification of the Ministry of Public Health (No. 426) B.E. 2021 Re: Tea from Plants;

NS = Not specified.
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Figure 4 Six parameters of mixed tea from organic plants product during storage at 35,
45, and 55°C for 60 days: the moisture content (A), water activity (a,) (B), lightness
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