King Mongkut’s Agr. J. 2024 : 42 (3) : 327 - 335 NIATNUATWIEADMNAT 2567 : 42 (3) : 327 - 335

ausinusandinduvesmayulwsiuuszuanngdruiimaeldvesduuzsn
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Abstract

The aim of this research is to examine the production of herbal tea from pineapple by-products by
comparing the quality of non-edible pineapple by-products such as white cork, the core, and the leaves that
are stuck to the cork. The samples were dried at various temperatures (60 and 70 °C) and measured for their
antioxidant activity. The result indicated that drying temperature at 60 °C for 6 hours was determined to be
the optimum condition. Due to the total flavonoids content, total phenolic content, and antioxidation activity
being considerably greater than at 70 °C for 5 hours (p<0.05), when comparing the quality of the pineapple by-
products after the drying, it was found that 100% of cork (white) is the most suitable option for herbal tea
production with the flavonoid content, the phenolic content, and antioxidation activity being higher than the
leaves that are stuck to the cork and the core with statistical significance (p<0.05). However, the herbal tea
from pineapple by-product turned out to be low quality in comparison with commercial herbal tea products
(p<0.05).
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psdmiuid et daludulysadu deduvenndeis sruaunnn afenszreinuasnsUsuanTnd i
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duinduluifeiuiiduuuvewa ansaiulalundeutunisasydulnvessasuissseenisinadulesaunifui
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vanerunFeanuun Tnsdgmjsaneifietiluuilnalnenisiumiossiuih (Announcement of the Ministry of Public
Health (No. 426), 2021) n1s@nwlutlagUu wuindinsuiiie dn ayulns wudssuduvldvainvatesile 1nTu
esandauauddlunisdiusyyadaszge mamuigasviayulnslumioudroauulnsusdand uuazsa
Wuq'wuﬁwwau‘]ulwﬂumﬂauﬁ'ﬁa'auwawuadLﬁ”ﬂmsﬂﬁ'qwﬁ‘mﬁaquwgﬁﬂﬁ@’fmaqgaﬁaiz (89.32 %)
LLaz:msa]”uefnl,aulsuﬁl,mamﬂqiﬂ%ma (82.17 %) (Srisopa & Wongkrajang, 2020) n1st3sutiguaud@ng
Aumuiulafingavesyayulnglne 15 wda ranug i Tutdiun wasngmuinug flauvaduds uosdlomudy
ABULIBSAY Loulel gjnﬂ’i'lsmaagulwﬂwwﬁmgu (M58 80-88 %) wazaaninuananiuads viein laun vudes
Y1gUas kavy1yLees (Tonglim et al,, 2015) n1swanndndusiviayulnsvouuns Ineld Response Surface
Methodology (RSM) wui18nsiduiimuizay fe venwnidasas 45 lumedesay 35 uagluneusasay 20
Snwazvesmayulnsifioniunisvaianula fdwmdesgou fndusadfanuduendnual uasdqnilunisdiu
auYadasEAsIs DPPH wag ABTS Uiy 13.51 mg Trolox /100 ml uag 24.82 mg Trolox /100 ml AMalEdiy
(Musika & Musika, 2021)
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anngdunzaundud @Ay on13AIENYAENI9NIBIW AUAIN Lara15eengns n19danmveandn S el
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(a)

(c)

Figure 1 Pineapple by-products (a) cork, (b) leaf (stuck to the cork) , and (c) core
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INRUNITNAADILUY Completely Randomized Design "3mﬁzﬁmmuﬂﬁﬂsaumaﬁaga (ANOVA) #29819a0
Funouuiesiuau 3 9 TmgAuduzsnan LLazdauﬁLﬂuﬁ;ﬂamnﬂliGdNLaﬂﬁi’mauﬂ%ﬂaz 50 Alansu w3suAI0819
Tnedshanuazen wazuondulu uasunuesn nturuliiivuinaumuUseana 1 anurAiuRung Uil
indeluszunssouiuuan nseuLisaundafasiiinnutudindt 10 % wesguuis (Ussnansensasansisge
(@Uufl 426) n.e. 2564 mﬂﬁguﬁmﬁmzn@mmw el
- MsiRssiUiinanIuy (AOAC, 2000)

mslaTeiUnua iy Tnedsiegnsszanu 5 n3u adudis moisture can thluaulugiigamgd 105 °C
suldhminasiudfuamySnanudy fil

mnudy (Fevay) = (videusu — thudnugiey) x 100

Ymiinneveu

- MSABUETSENRAT8E19 (Wanyo et al., 2014)

fuatnieg1alnelddedawn 1 ny Wutndy 25 adans Iuifﬁauﬁlqquﬁ 100 °C w1 5 w1
nTunsesRunsEEnsaNUes 1 thansarailduldlunasannass ansafaildiudingeyt wmusuiaeans Ussnau
fuoanitavanUSainamalausssimun uazqsiueendndu fil
- mMnszElsuuasUssnauTuasnanun (Wanyo et al., 2014)

W3BNasanafnieg 0.2 adans lalunasannass LAnaisazane Folin-Ciocalteu’s reagent 0.8 iadans
Adld 2 wiit Wulsfsuadueiun fovas 7.5 Ui 2 fadans antufiniindutazyiudsuesiidy 10 dadans

v
a

#iald 1 Fludludide ﬁwiﬂ’;’mmmsamﬂﬁuuaqﬁmmmaﬂﬁu 725 WlULUAS ﬁwmm'iﬁumﬂﬁuLLmﬁémlé’mﬁwmm
Usina  fluednitavua TnswSeuidisuiunsmuinsgiuvesnsaunadn (gallic acid) s1eeunaiiuuiuin
ansUsvneuTuedniafisuviUSinansaunadnseseguts 1 a3 (mgGAE/g)

- MU IaE1sUsznaunalaueen (Wanyo et al., 2014)

W3BLansaRafieg1e 0.5 adans naufutndy 2.25 adans luasaneass huludeylumse Seuas 5
U31103 0.15 faddns fi9ld 6 uil (uezglidonnaslsd fovaz 10 Usuns 0.3 daddns Aeld 5 wift aandu
dulaiealansonles 1 Jwand Usuns 1 Haddns wehluedes Vortex lUinnisganduuas lnvaalalnlnsiwes
fie1apdu 510 urluiuns “Li’m'wmiﬁmﬂﬁuLLmﬁa"m"lﬁmﬁmamﬂ?mmﬁuaﬁﬂﬁgwm TagtUsguigununsam
NIMTFINYDIFIIU (rutin) srorunafudiinaansussneuanlusesiauaiieuwi USunaugfiusadiagnaudis 1 nfuy
(mg RE/g)

- snageUANENsALEYYABHsEAI8T DPPH (Wanyo et al,, 2014)

Wil DPPH $oeaz 0.004 Usunn 3 fiadans adlunaeanaaed inluinn1spanduuas (Absorbance) v DPPH
Flaifihegng finnuemadu 517 wiluwes JuiinAn1sganauLaIveynAIuay (ODmax) ntuivansavanefegng
USunes 0.1 fladdns 71914 30 undt ludide i ludnnnspandiunas DPPH fififeg19 fimueedy 517 wiluwns
JuinAIN13ANGAULAIYRIA 30813 (ODsample) ﬁﬂﬂ'wmsamﬂadul,t,adﬁi’miﬁmﬁwmm % inhibition A4@uN1S
Mndusnugrsiueendindu leiSeuiisuiunsminasgiuvedinsdon (trolox) MenusaLiu Trolox equivalent
antioxidant capacity (mgTE/g)

% inhibition = OD max — OD sample x 100
OD max
OD max = m‘i@ﬂﬂﬁmmwawmmmu (Blank)
OD sample = NIAANFUAIVDIAIBEN
2. Anwdasdanfivanzanluniswionvduizsanndruiiundeld
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YANAaeil 2 unudulesn Seway 100
yanaaaei 3 ludulesn Seway 100
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sqmmamﬁ 4 ndudgsa+unudulzsn (1:1)
yavaesil 5 ludutzsn+unudulzan (1:1)
sqmmamﬁ 6 ndudvsa+ludulesan  (1:1)
mﬂﬁ?uﬁﬂdaumauLwiazsqwmam Ui‘iﬂﬁqﬂ’lﬁﬁ’]mﬂL?jaﬂ‘igﬂ’]‘wﬂ%u’]m 2 n3u tlunaaeununin il
- MIeTsUsinusUsEneUTiueaniavun (Wanyo et al., 2014)
- MIesEvUsinuasUsEneuNanlusss L (Wanyo et al., 2014)
- ﬂ131/maaquémﬁﬁma%a@aﬁsﬁasﬁ% DPPH (Wanyo et al., 2014)
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- MIeTsvUsinuasUsEneUTiueanvan (Wanyo et al., 2014)

- MIesEvUsinuasUsEneuNanlusss L (Wanyo et al., 2014)

- MIvAgeUqVENiUeYLaBaTEiIE3E DPPH (Wanyo et al,, 2014)
N15AATITRdaNANISEDA

NURUNITNAGBIUY Comptete y Randomized Design :1m‘mmmmLLUiUiausuadsuama (ANOVA) ma&m
anineuLiesiuIu 3 91 uaz maaNmmmwmaammmwmmu 3 41 uay Lﬂssmmsmmm wANAvBIALAAY
1ne35 Duncan’s new multiple range test lagllusunsu SPSS for Windows st 17
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1. annazfimunzanTunmsviuisdufimdeldnnduuzsalaediniseuwilagldauou

nsvuteduiindeldvesduzsais 2 gaundl lawn aaumall 60 °C se8iian 6 Flus way gaunqdl 70 °C
sruz1981 5 Talus Tudauan (Fv1d) drusnududesa L.L.aﬂuﬁﬁmﬁuqﬂ TUSuanud uvo W S useuuis
unnm 19N ue g T UBd 1A yn19adf (p<0.05) (Table 1)ImﬁlmsvﬁLL*v?’na"JuLmummﬁ’uﬂzsmﬁ'qquﬁ 60 °C
ﬁmmm%uﬁumﬁqm Lﬁadﬁ]ﬂﬂwﬁgmmﬁqumnaﬂumiamﬁwﬁﬂdw ﬁﬁmméﬁuwumﬁaaﬁmagﬂuszhﬁaaas 2.62 D4
8.43 @ airegadaraud ueylunusivesseniansensaatsnsade siayulng (aduil 280) w.a 2547
Amualiiiuinamuiudesldiiudesas 10 Tnethmtin (Announcement of the Ministry of Public Health, 2021)

m‘ﬁmeﬁqmmwmqmﬁsuaawﬁmﬁmﬁﬁm%‘aﬁmagﬂmmﬂ?iauﬁLuﬁasl%'%mé’uﬂzimﬁuw%é Usuaunanla-
uepsanun Uinufliuedniamun wargvidusendindu vesduiivdeldvesdusseafishu n1seuurisgamail 60 °C
SzH2a1 6 TAL19 uaY gaund 70 °C s¥uelIan 5 Falua dannuuaneneiu sgredidedfynisadf (p<0.05) (Table 1)
Tnsdrugndumishumssuuisdasanngli 60 °C svoziia 6 $7lus Suinamtatlussdun Uina ftuedniamn
warqdsueendindu qqﬁ'qm dloRearsanaves QmugﬁﬁLLmﬂm'wﬁ’um'aqmmwmmdauﬁmﬁa%’fﬂuaqﬁuﬂsm
AnTunseuLtd 3 @ wudn n1sldaaumgll 60 °C aunsasnwnuNnvemaniaailaanINsldaumgi 70 °C
fadu n1seuukadasaninssananas wiy anedt inunzanlunisiaf suvdudesnannd1ud ind old
d40AAA99AUIIUIIBUBY Purintraphiban & Poonpaerdchon (2020) 19’fﬁﬂmmasuadﬂixmuﬂﬁwﬁmmm@mmw
Laggs dueyuadassuosUdeniind1n nan1smaassmuin nMseuwiefigmmafl 60 °C w10 waz 8 Falus
ﬁﬂ?mmm3Uisﬂav‘1’7\|ua§ﬂﬁgmmqqqm (47.50+6.79 way 44.44+2.27 mg GAE/g dry extract ANAIAU) 5998931 D
miaULLﬁqﬁamuﬂﬁ 60 °C w1 12 %’ﬂm (39.62+0.50 mg GAE/g dry extract) Yol m‘aauuﬁaﬁammﬁ 70 °C wu
10 way 12 9lus luthunfivsunaansuseneuiiuedn wwmmam (17.54+1.60 wag 18.28+1.30 mg GAE/g dry
extract MUAIRU HAIINN1TANWILAAILALTAU ’nammu‘wmeumuwamamwmqmmmmﬁﬂsuﬂawﬂuaaﬂwa‘wm
i lUsunmansUsenouiluednitenun fuudlduanas ol aqmuqmwm‘u nseuLIinaneANaEIuTaly
nsiueyyadasy ewnangamgily mseuwisdianuawnsalunsyhaieniedsunlas lassadeansusznay
Auednvosayulns Lﬁ'alﬂ}"qmmqﬁ SL“Lm’]iE]ULLﬁQQQéﬁu iluiununsailuednanas (Yuenyongphutthakhan &
Maisutthisakul, 2019) n13@A©Y" wamadqmmqﬁﬁisﬂumiamﬁﬁ (60, 70 WAz 80 °C 53821781 12 uay 24 $7%u)
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lun1seuwniadegaierayiunu ansusznoufiuednsaunazgnis f1uouyadass wuinanznsey Auandsiudana
TivFunuansusenou Musdnsiunazqns dusuyadass ﬁﬂmmmﬂma agallded1dny (P<0.05) laganiiy
n1seuwisiigumgdl 60 °C fUsavesasUsznoufiuednsiu uazgvdnisiueyyadass Tnsisifowuazie ey
fiAngefian nmafiugmgiuasinanluniseuwisdmali Usinuasusznoufiuedngan uasqvddueyyadaseiianag
(Areesrisom et al., 2022)
2. Sasdrndfivanzanluniswdeusdulzsannduiimwield
msﬁﬂ‘mi]”m'ldauﬁmm::aﬂuﬂﬁm%mﬁaguimmﬂdauﬁmﬁal%aﬁuﬂsm@uw%‘éﬁn 6 AMAADI WU
YrduUrsai insouainaau andulzsn 100 % TUSuiunaliuesds anun Usuiad uedns anun
LLasqw%‘ﬁ’]uaaﬂ%msﬁuqaﬁqm (p<0.05) TneiuSunamanliuessiavun 10.38+1.64 me RE/g Usunaituednstavan
8.42+1.23 mg GAE/g LLasqw§ﬁﬂuaaﬂ%Lmﬁu 3.01+0.56 mg TE/g (Table 2) @onAdasAUIUITLUDY Singsai et al.
(2020) WisugulTuuasUsenauiluedn arsvanliuses wazn1siiueuyadass luurazdiuvesansana
nnseiulve laun semsou Tu wa Laziudn wuin msaﬁ’mmﬂaaméauﬁﬂ%mmmsﬂizﬂauﬂuaéﬂmﬂﬁqm D 1WAy
1,660.79+93.71daansuauyansaunadnnensuaisana Wadlusssusdfie 60 waldezdusuaans
‘USSﬂ@U‘W‘uaaﬂ‘U%M’ImLLGmG]'NﬁJuEﬂf\]L‘ﬁusljﬁﬂLaEJ’Jﬁuw%aﬁhﬂﬁuﬁlﬁ‘?j}uagfﬁUﬂﬁ]{fﬁlWNﬁ’]uﬁuﬁqﬂ‘ﬁﬁJLLaSEQ{GLL’méIEm
S’Juﬁﬁﬁmiﬂaﬂ SLEELI81N15LAU 15015LA U wagnIzuIunITwUIgU (Boonsong & Natedungta, 2014)
A0AARDINUITUITYVDY Jltsaeng & Sungthong (2017) ﬂﬂ‘mmiauqum muauuaaaivmadaﬁ aNALUNIUDA
nduly wnasday nausenduuen nausendulu Aulu waxiln suaam'wmq 2 Wug Ao Uaisdvunnendau
(Fnnuant) wazdmarsdvinendou (Fnaywd) nan1sAnw wquwamuaqgaaaﬁu Ingauyany a13u1nsgIu
Insasndvessaed 1997 vn1snaaeuda835 ABTS waz DPPH warUSuiaflusdnsiu danuuwansiafy
gl tudAyn1eadd (p< 0.05) Invilnveadmarsdanynd Sqnidueyyadass wazuua Ausdnsugeiian
ns@nwasaiaantududzseanunsaldiduasiueuyadassla lnewuin luduzsnuszneu luseasnRogd wu
danaewd, nalaled, Wauunuiy, unuiu uaswailiused mﬁaaﬂqmém%amw nludulzse fiatnseansazans
hydro alcoholic solution wamsAn1s8usseuyadasylunsnaaausae DPPH finandudyu 99Ue/mL (Sahu et al,,
2020) a1nwan1INAansLansliiiud1Usu aiuedndanun wavdsuia Wailiuoed memﬁ'ﬁﬁmmqa%’yu
vl gns drueendintuvesiaog 1T usurand ufu armaiuisalunis AiueuyadaTy Yeda1sana
waonndastuliinamasiiuodnimuadiilusiogne lnsasiifnuendd Wumsiueyyadass WWuasUszneufiuea
vidoasnau Wanlauess (Phutthawan & Na- Nong Khai, 2022) Fsansuszneufiueaaunsa nuldludusing 4 veadty
W Wwin (andes fdas winde 417 uaze) wa (edu du wazninlnenn) lu (11 waziaTeamasig 9) uazdmdy 9
(shume wazsimon) Inestamizansusznou warlauesd Anuldifeunndauvesiiy (Phakamus et al,, 2018)

Table 1 Qualities of dried pineapple by-product after drying at 60 and 70 °C

Moisture content Total flavonoid Total phenolic Antioxidant
Parts of pineapple (%) content content activity
(mg RE/g) (mg GAE/g) (mg TE/g)
cork 60 °C 3.10+1.53° 9.04+0.20° 7.59+0.05° 3.58+0.41°
core 60 °C 8.43+2.70° 1.77+0.01° 1.22+0.03° 1.79+0.40
leaf 60 °C 4.26+0.13° 1.28+0.07° 2.38+0.08° 1.85+0.07
cork 70 °C 2.62+0.02° 8.74+0.07° 6.55+0.88" 2.94+0.38°
core 70 °C 5.11+0.03° 1.25+0.02° 1.20+0.10° 1.67+0.17°
leaf 70 °C 2.65+0.01° 0.99+0.04° 2.00+0.06° 1.99+0.05°

Note: mean +SD, difference letters mean within each column indicate significant differences (p<0.05).
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Table 2 Qualities of pineapple herbal tea mixed with different parts

Total flavonoid content  Total phenolic content  Antioxidant activity

Treatment
(mgRE/g) (mgGAE/g) (mgTE/g)

cork 100% 10.38+1.64° 8.42+1.23° 3.01+0.56°
core 100% 1.09+0.02° 1.11+0.72¢ 1.57+0.47¢
leaf 100% 2.73+0.04° 7.81+0.59° 1.93+0.05°
cork 50% + core 50% 3.86+0.12" 3.68+0.61° 2.62+0.01°
leaf 50% + core 50% 1.59+0.03° 1.71+0.54 1.73+0.26
cork 50% + leaf 50% 3.60+0.17° 2.04+0.46° 2.56+0.12°

Note: mean +SD, difference letters mean within each column indicate significant differences (p<0.05).

3. MawFsuiiisuannmussndafausivdulzsafiunansusivayulnsasismicenisnisén

Mnnsnnassd 2 ldadentdulzsaiinienaindiugndunn 100 % widudunuvewdnfausivdulssn
dlesngndutzan 100 % TusinamlarTiuesdianun UTinaufluedniimun uazqnidusendindugsiian (p<0.05)
ilenndeunmamUTsuIisufumayulng 1 910un vmzgu veenddos winseiey wasvuzaudon (Be
ofgLUAs, U93uyd) wuih aunmvesdnsusivndulyse fusinaathussdiamun Usinm fuedniimun uay
qisdusendinduisnniwanfasinaulnafidsiminediily (p<0.05) (Table 3) aeandoafusuideues Velkovic et
al. (2013) @nwinsusziiuansusenauiluednudassiiauazauaudalun1sdueuyadassuainsuayan vl ¥
ayulns uazvnalifuslnaluwesides ddlsvaasunalsl 11 vda nud1 fsmnamahusssdeglugis 16.49-29.65 N3y
sioflanfu fUsinafuedneglutng 45.84-223.86 n3usedlaniu uazqnisueendiadueglurag 0.107-0.181 n3uste
Alansu Tnewndutzan wud fudinmmanliueed 2535 niudedlantu Usunafluedn 45.84 nfusioAlansu uazqnd
Fusondiatu 0.107 nfusedlaniu 1les91na1s polyphenol Mdussdusznouluvviiniieg wazwayulnsuszneu
1U§1”JBaﬂi‘USSﬂaUWuaaﬁ@Qﬂuﬂdm flavonoid v¥u catechins quercetin kag anthocyanin %dﬁﬂmauﬁ’mumﬂﬁumi
fueyyadaseiifiussansam Taslanizansuszneuflusasdafinulusifen (epigallocatechin-3-gallate) nuindl
AuauUAduasianaudeddunisiialsanzisale (Khan & Mukhtar, 2007) luvugdiaisusznevfiueadidu
asdusneulunaliidulngegluzuves phenolic acid ibifinaaudAlunsiluansieyyadaszuansnaiy (Lubaina
et al,, 2020) Msdnwautinisiueyyadaszrosviayulnsiunsou 13 vlauazvrayulnsiwnougu 5 ¥ia lng
Wisuiisuiurides vigvas uazvdfieglunszna Camellia sinensis wui vmzunlasifianings uas vieeinilud
fandAnsiueyyadasuifisuldiurd Tnsmayulnsiwadou (mzunludifia uazydss) Tusinuamsdsznou
flusdn 75.6 waw 59.3 meGAE/g uaztnauulnsiunougu (ea3nilu fuduasiuiesiug) fusinuasussnoufiuedn
58.6, 43.5 Uag 42.1 mgGAE/g muanu (Chan et al,, 2010) gnslsinu a1nn1sAn®1wes Li et al. (2014) wuin @15
anmanudendulrsauseneulualsarsuseneviiuea natevie lawn Gallic acid (31.76 mg/100 g dry extracts),
catechin (58.51 mg/100 ), epicatechin (50.00 mg/100 g), and ferulic acid (19.50 mg/100 g) A1NUBYAAINGT N3
ihdudenduussnduvisimaeltundudrunaniiniilundnfasinayulnsanduivdeldandulrsnoiatae
USuunanmun nvesmansiomle

Table 3 Qualities of pineapple herbal tea compared with commercial herbal tea

Total flavonoid content  Total phenolic content Antioxidant activity

Treatment (mg RE/g) (mg GAE/g) (mg TE/g)
Pineapple tea 10.38+1.64¢ 8.42+1.23° 3.01£0.56°
Asiatic Pennyworth tea 64.99+1.98° 11.36+2.13¢ 61.15+4.31°
Bael Fruit tea 64.46+19.68° 82.98+1.13% 34.95+4.94°
Rosella tea 21.72+0.56° 29.28+2.35° 26.74+1.83°
Safflower tea 29.38+1.12° 12.31+0.77° 44.81+1.54°

Note: mean +SD, difference letters mean within each column indicate significant differences (p<0.05).
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nsuUssUmayulnsandiimdslfvesduussndunid leun dwgn @Eun) dauunuduiysn uazdnludida
fugn nudn gumgifinzaudmiunseuuris Ae gamgll 60 °C szeznan 6 9alus Tasdnsrdmiimnzanlunis
wsumayulwsandiuimdolduesduiysndunid wuir mslddugn 100 % fuTuaiuedn Usunamailuoes
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ayulns A9 munenenisf wudn dauaimeninan Sueifidsmutenenisdi sgaslsAnanuimiansfam
wAnsauel anansathaaudeniivaslduuiuiludiunaniousuussaunmyosndndasinayulnsanduiivaeld
Mndulese wethlunaudvayulwseinduiouSuussganwmaiusamals

LONE1T81994

Announcement of the Ministry of Public Health (No. 280) (2004). Herbal Tea. Retrieved from: chrome-extension://efaidnbmnn
nibpcajpcglclefindmkaj/https://fic.nfi.or.th/law/upload/file1/TH_2045.pdf (in Thai)

Announcement of the Ministry of Public Health (No. 426) (2021). Tea from Plants. Retrieved from: https://www.ratchakitcha.soc.
go.th/DATA/PDF/2564/E/102/T_0008.PDF (in Thai).

Areesrisom, P., Phungthat, T., Nilawonk, W., Areesrisom, A., & Taokaenchan, N. (2022). Effect of Drying Conditions on Phytochemical
Compositions, Total Phenolic Contents and Antioxidant Activities in Artemisia lactiflora. Journal of Agriculture
Production, 4(3), 118-131. (in Thai).

Boonsong, P., & Natedungta, W. (2014). Radical Scavenging Activity and Phytochemical Compositions of Some Tropical Fruit Plant
Leaves. The Journal of KMUTNB, 24(3), 624-633. (in Thai).

Chan, E. W. C,, Lim, Y. Y., Chong, K. L., Tan, J. B. L., & Wong, S. K. (2010). Antioxidant properties of tropical and temperate herbal
teas. Journal of Food Composition and Analysis, 23(2), 185-189.

Da Silva, D. I., Nogueira, G. D., Duzzioni, A. G., & Barrozo, M. A. (2013). Changes of antioxidant constituents in pineapple (Ananas
comosus) residue during dthe rying process. Industrial Crops and Products, 50, 557-562.

Jansuna, S., Charoensup, L., Jirakiattikul, Y., & Harakotr, B. (2020). Effects of Drying Temperatures and Times on Antioxidant Contents
and Their Activities of Centella asiatica (L.) Urb. Leaves. Thai Science and Technology Journal, 28(12), 2261-2272. (in
Thai).

Jitsaeng, K., & Sungthong, B. (2017). Antioxidant Activity and Total Phenolic Contents of Various Parts from Two Cultivars of Nelumbo
nucifera Gaertn. Journal of Science and Technology Mahasarakham University, 36(2), 154-160. (in Thai).

Khan, N., & Mukhtar, H. (2007). Tea polyphenols for health promotion. Life Sciences, 81(7), 519-533.

Li, T., Shen, P., Liu, W., Liu, C, Liang, R., Yan, N., & Chen, J. (2014). Major polyphenolics in pineapple peels and their antioxidant
interactions. International Journal of Food Properties, 17(8), 1805-1817.

Lubaina, A. S., Renjith, P. R., Roshni, A. S., & Thompson, J. (2020). Identification and quantification of polyphenols from pineapple
peel by high performance liquid chromatography analysis. Advances in Zoology and Botany, 8, 431-438.

Musika, J., & Musika, T. (2021). Development of Healthy Shallot Herbal Tea (Allium ascalonicum L.) with Antioxidant Activities.
Journal of Food Technology, Siam University, 16(2), 148-159 (in Thai).

Phakamus, S., Chokrathok, S., Woraratphoka, J., & Innok, S. (2018). Development of Yanang Mixed Herb Tea Products. Burapha
Science Journal, 23(3), 1682-1695. (in Thai).

Phutthawan, P., & Na- Nong Khai, A. (2022). Phytochemical Screening and Antioxidant Activities of Local Herbal Plants in the North
of Thailand for Development to Ready-To-Drink Herbal Tea. KKU Science Journal, 46(2), 238-247. (in Thai).

Purintraphiban, S., & Poonpaerdchon, S. (2020). Effect of tea processing on quality and antioxidant properties of gac fruit peel tea.
RMUTSB Academic Journal, 8(1), 28-38. (in Thai).

Sahu, D., Yadav, B., Verma, S., Yadav, A. P., Tilak, V. K., & Maurya, S. D. (2020). Antioxidant Activity and Phytochemical Analysis of
Leaf Extracts of Pineapple. Journal of Drug Delivery and Therapeutics, 10(5), 165-167. https://doi.org/10.22270/jddt.
v10i5.4397

Singpoonga, N., & Yosmethakun, R. (2023). Yellow Wine Production from Pineapple Mixed with Cordyceps militaris Extract. Journal
of Agriculture, 39(2), 219-231. (in Thai).

Singsai, K., Sakdavirote, A., Wechpanishkitkul, K., & Moonsamai, A. (2020). The comparison of phenolic compounds, flavonoids and
antioxidant activities of the ethanolic extracts of shoots, leaves, fruits and seeds of Leucaena leucocephala. Naresuan
Phayao Journal, 13(3), 66-73. (in Thai).

Sopajarn, A., Niseng, S., Toyarn, T., & Ritplin, T. (2020). Investigation of Piper Betle Herbal Tea Drying with Infrared Heater by Solar
Cell Power. RMUTSV Research Journal, 12(1), 171-179. (in Thai).



King Mongkut’s Agr. J. 2024 : 42 (3) : 327 - 335 335

Sorasing, P. (2019). Utilization of Pineapple Wasted as Low-cost Adsorbent for Color Removal. Doctoral Thesis. Suranaree
University. (in Thai).

Srisopa, A., & Wongkrajang, K. (2020). Development of Antioxidant and Anti-Ql-glucosidase Mulberry Leaf Tea Recipes with Combi-
nation of Aroma Herbs. Thai Journal of Science and Technology, 9(2), 218-229. (in Thai).

Srithiang, K., Prachakiew, S., & Boonchauy, S. (2019). Development Products of Biomass Briquettes Production from Pineapple Peel.
Journal of Innovative Technology Research, 3(1), 101-110. (in Thai).

Tonglim, J., Kittibunchakul, S., Kriengsinyos, W., Kettawan, A., & Suttisansanee, U. (2015). Comparative Study on Anti-hypertension
Potential of Thai Herbal Tea and Conventional Tea (Camellia sinensis). Agricultural Science Journal, 46(3), 13-16. (in
Thai).

Suravatthanwiset W. (2017). The Development of Scrub Products from Pineapple Fiber. Master's Degree Thesis. Rajamangala
University of Technology Thanyaburi University. (in Thai).

Wanyo, P., Schoenlechner, R., Meeso, N., & Siriamornpun, S. (2014). Antioxidant activities and sensory properties of rice bran with
marigold tea. Food and Applied Bioscience Journal, 2(1), 1-14.

Yuenyongphutthakhan, W., & Maisutthisakul, P. (2019). Production and Analysis of Green Caviar Tea. Burapha University. (in
Thai).



