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unAntia

muﬁﬁﬂﬁ’ﬂfi’mqmzmﬁtﬁﬂﬁﬂmmmsquymﬁmwﬂm qrddnuBuyaBasT UL
u.‘s'mmﬁﬂ?uri"qmqﬁumﬁi:ﬂwiwq i Quseu lunans wazluud) Tnaadmusuin
Aanlsfiad ualafiuand daa 80% ardlau sirarsazaiefildUdndn1sganduuaed
ATTNE1IARL 480 510 645 Uunz 663 nm AnuFumETUsTNaURuE AN NAfIEAE
Folin-Ciocateu Anu1gnBn1ssinusyadass faea8 DPPH free radical scavenging URZUIER
frewmailamanszaandnuangeiniuaalnsiwlnum? sannisfineanuds SUsanm
aalsfadia aaalsiadi asslsfiadvionun uazualstuosd wandlgaluluuddiutu
dasaniin SeflArwindu 2.43 0.91 3.34 uaz 1.04 malg 1aaluan awasiu Tnetuluan
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Trolox/g AN musmiidndty Tud una@un winili@en uardons® fAwindu 616.4
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Tuurt wudn fussnaasUsznaufuafnienan fdawindu 1,071.3 mgGAlg quBnIssinu
auyad T Ay 3.1 pmolrolox/g wazwudn Hussage lnsanizsiauan@an fdq
unfiga Wiy 2,035.1 mg/100g Fauameliiudinietuanuaztuuserasdaniadunn

figuAmlnmnmaduemisGugenin
ArdnAty: Tutannnduat srswgnuial qrisdiueyyadses W39
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Abstract

The objective of this research was determined the amount of phytochemical,
antioxidant activity and minerals in Sacha inchi (Plukenetia volubilis L.) leaves at different
stages (young, immature and mature leaves). Chlorophyll and carotencids contents were
extracted with 80% acetone and then were measured at 480 510 645 & s 663 nm of
dbsorbance by spectrophotometer. The total phenolic content was analyzed by Folin—Ciocateu
method, antioxidant activity was analyzed by DPPH free radical scavenging and minerals
were analyzed by Flame Atomic Absorption Spectrophotometer. The results found that
fresh-mature leaves in the evening had the highest value of chlorophyll a, chlorophyll b,
total of chlorophyll and carotene content were 2.43, 0.91, 3.34 and 1.04 mg/g of fresh
leaves, respectively. Fresh-mature leaves had the total phenolic content of 221.46 mgGA/g,
antioxidant activity of 2.17 pmol Trolox/g, Ca, Mg and Zn were 616.4, 97.59 and 1.25
mg/100g of fresh leaves, respectively. Mixed immature and mature Sacha inchi tea leaves
had the total phenolic content of 1,071.3 mgGA/g, the antioxidant activity of 3.1 umol Trolox/g
and the especially minerals of Ca was highest at 2,035 mg/100g. All of the results showed
that both the fresh leaves and the dried leaves of the sacha inchi leaves were nutritious as

a health food supplement.
Keywords: Sacha inchi leaves , Phytochemical, Antioxidant activity, Minerals

unsi

fAnaBuAN (Sacha inch) wia@endn dadmeln daaseguen ftenidanenmand
41 Plukenetia volubilis L. 8¢]Tuaaéf Euphorbiaceae iiuRman ey tuasineguials fina
UinAdEA1 nelufldandieda ffutdaeninemesu Ustvewg viduss@nals
yawlglFugnuazituntilssleninmmimanaanases (Chirnos et al., 2013; Gutiérrez et al.,
2011; Hamaker et al., 1992; Wang et al., 2018) famaduaniiuRnasugia Resiressd
gruanlnaunns HusleniliiamfnuazTy (gauand uazaniz, 2557) uazilaqmulsd
aavinumlgntulszmatng widadaniauanfiuinnanifugets 35-60% (Usznaudi
nan ey Towdn 3 Tawda 6 uarlawdin ) flusfiugeti 25-30% (sanflanamaxiilu
Aeniiu 1 Baedu lsdu valadn usrislwn) #ansTulamsadsrann 30%

:rv 4 4 ! =3 < =3 ¥
wananfideflasdusznaun 1 An8ud dnlue asUsznauAuadn arsdtueyya

99



PSRU Journal of Science and Techno/ogy 5(2) 98-113, 2020
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PBUARFUZT WAz Fnaun (2559) lavinnnsAnua3euiitsuaciuaisnsalunisnin
araFenfisntusen Tunans tuwaaie) weztuudessdaniedusiilasasiunisnanty
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WAN uazvasung) sntudaaduaszedneg Cudeu Tunans uaztuur) Wameulend

WALNEasNT WAAMNARI N3 NA Lasn1T9 LN ART i lUAIBWAD

FEandunisiay
1. wn3asilauazatsiadl

Tnasuiliianisiinssissssnaufiuedaniansn a1sfiunyyadass
aaalsfad uazualsiuaes TnalHrdas UV-visble Spectrophotometer 18913 4M Andlytiklena
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absorption spectrophotometry(AAS) 183134V PerkinElmer g1 PinAAQOOF waztiseann
Tanau (D) ﬁwﬁm’maizuun'ﬁwﬁmﬁ']ﬁgm‘éﬂﬂﬂ@ﬁﬂ%mu@ﬂﬂLﬂ‘%'m Sartorius 1
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aaaiivngg AtEumAduidnudunsnaifirsasi T Galic Acid Trolox
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(N@,COs) 9MNLFENE AR Loba Chemie Uszwe@wie 2,2-diphenyl-1-picrylhydrazyl (DPPH) uay
Lanthanum oxide (La,05) (§ MU AAS) 91nL3EVANAR Sigma-Aldrich Ussiaanigawdni
Ethanol Nitric acid (HNO,) perchloric acid (HCIO,) Hydrochloric acid (HCI) aMnuEvigiwan RCI
Labscan Uszmavie uaza1ssraenInIgH Ca Mg Zn Fe uaz Cu Anaidindin 1000 mg/l 410
UFENENA® PerkinElmer UszimAanigaining

2. aslgn mafiudaetrludaniduan uasnansusiaiaiauan

fATulEvinuasgniudanmnduan 91uam 18 diu Fundmimnsaninymsns
fimpdn¥au sunadles Smiameysol) Hamlu 20 W1 udaziamineti 1 wms udadaan
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80 °C ifluiaan 2 Falua ﬁﬁ?uﬁlﬂuuﬁxiI.I.ﬁ’JTﬂUﬂfﬁﬂtlﬁﬂﬂﬁ')ﬂméﬂ\mﬂ arnvsin Aty
naznzazlinAndmianataduafiinAunansenin 1(e) ANsTNTAATII N B30
a1sUsznaufusRnionun Uanamnsfimueyyadaszuazuinisuisns (Ca Mg Zn Fe
uaz Cu) ATNAIAL
3. asiemsilSinmasalsiasuasualsiuans

WushedalusadanaBuaionus 9 feth (S1-59) usazsetatinaslng

dnbiduduing anawansAnuiameatidind srndudeludwminiuie 0.2 g Tt

Tnduum uars Magnesium carbonate (MgCO5) 971441 0.1 g uﬂ?ﬁﬂ:tﬁﬂmutﬂﬂﬂq’ﬂ wan
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Wadavinazaneiidaz@lau 80% $7uau 25 mL mlAnasaEuARadnuIa 50 mL fafia (il

&

i 4 C iluen 3 #2lie 91l wAgeiiugdiaeades Centrifuge AA1HI52 10,000
aauspund (rom) Aignumgd 4 C waan 5 und shdamlafiadalalanstumningues
whaU5uu3nnns WAy 50 mL Fasdavinazatsiifiierdlaw 80% (iada 3 ada) iin
ﬂﬁiﬂ:ﬂ?ﬂTﬂﬁ/ﬂﬁﬁQﬂﬂﬁuuﬂdﬁﬂ’ﬂuﬂﬁ’mﬁ;u 480 510 645 uaz 663 nm laglEiavinazans
Afln@Tau 80% 1fiu blank (Gogoi & Basumatary, 2018; Kamble et dl., 2015) 1{1An 15g AR
wsafisald TuAmamimiUBnan paalsiadia (Chiorophyll-a) Aaslsasd (Chiorophyll-b)
AaalsMadvanun (Total Chiorophyll) uazualsfiuens (Carotenoid) Tumine mg/L &#m1sa
A lHIINANANTT (1-4) LWAZIIEITUNANTITAATIZA tumag mg/g 1asraminluae
Anuandlienannisi (5)

AsATHInENIuARE lSNARE19EIRIH Arnon (1949)

Chlorophyll-a (mg/L) = 12.7(Aggs) — 2.69(Agss) (1

Chiorophyll-b (mg/L) = 22.9(Ags) — 4.68(Aggs) @)

Total Chlorophyll (mg/L) = 20.2(Agss) + 8.02(Ages) (3)
AN TRUALsTINeFE19E9A N Momin & Kadam (2011)

Carotenoid (mg/L) = 7.6(A4s0) — 1.49(As10) (4)
AHNTTUNAINTTTTIBITHNA (HWHE ma/g aaanmintuan

Chlorophyll —a(mg/ g) = Chl.a(ﬂ;—)xmxl— (5)

L 1000  WI(g)

. i 4
da A wnefle AdnnsgenAnuasiirosenaARuENT
Vonanefly UBaesgavinetunisusugianas (ml)

r o o’/ 1
W nanedle  dwindaaseluan (g)

} A -
4. mMsassinlinmssUssnauRuafnnanuauazqnEnt1sfiTuanys
ansz
4.1 AsAsENRTsEnafaat s luaaaIIBNAT

Lo L a Y o ; -

mmmjN?ummmmummvmnﬁuuuau 2g wasnluanalénsslng
o Y & st ol -t - A & . & ¥ o A -
mmf]u%maﬂq) AR UUATIUAREIB L AURZAR AN U HIANIBUAITIUIMUNTALUUBU 1 g TN
o o ¥ o & o w
FINIBZAE WA : L@NIUEa (V/V) 8R91473% 60 : 40 U3nams 100 mL FNUUN (Uin

4 . o’ v Vv W o
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gavinatiasy 50 mL fiagdavinazans 17 : lavmes (Vi) §na1dan 60 : 40 HuR1IARA

Al urndr e unsinssivBinuansUssne U uaAnimun waziinansd
grinisdinueyyaing:
4.2 mshansinmEnasnlstneuiiuafniansa

Amsrzintinnaaislsznauuednionuatuludoniedunifaeia
Folin—ciocalteu (ARUUA497N ANT WATADUL, 2019; 89997 WarnN1tyau, 2015; Singleton &
Lamuela-Raventos, 1999) Taal¥nsaunadn (Gallic acid: GA) Lﬁuﬂﬁa:a’muﬁmﬁj’mﬁ'
Aadindin 60 80 100 160 200 300 400 uaz 500 mg/l TuevTuea uazAaTIzidaasng
Tneflilaatsarin 100 pL sstunaanvaaes wda@naraazas Folin-ciocalteu’s reagent
AN 0.2 NUBNARS 500 plL wazsi DI U3nas 7.9 mL weliidinfudaeiadas
Vortex mixer 7903 2 Wit Binasazans Na,CO5 ANENEU 7.5% 1U3HmT 1.5 mL (U3u1ms
FAVMHA 10 mL vi191 3 Ada) e tEinAudandeg Vortex mixer daitalsTuArmiln
ﬁqmmqﬁn’mtﬁumm 90 w1 ua:'i’ﬂﬁhmsqmm‘vuumﬁmwﬂ'nﬂﬁu 765 W MAAT WaTUA
u%mmmms:ﬂﬂuﬂuﬂﬁﬂﬁmummﬂnsﬂwmmigm A Tumidas mgGA/g BB9vmTn
fiantng

4.3 meaniqrinisfiuayyadae:

AnsvhgninisdimenysdssziuludaniaBuatdiagds DPPH (Faulsa
N BUN Uazyangna, 2017; Brand-Wiliams et al., 1995; Fernandes et al., 2016) UWans
Trolox iluarsazarsnmsgmlunsieugrisueyyatas: Tnawdoud ALY
Aa 510 15 20 30 40 uaz 60 M Twanuea wazAmsisasdelnetinanTann 2 mL
AVABANAREY UANANTITAZATY DPPH An Ny 1.75x10 M 1331:m3 2 mL 3nms
FANVINNR 4 mL vintn 3 aa) e tidindugiaeiaday Vortex mixer faitaliTumanuile
ﬁqmmﬁﬁﬂmm 60 W17t uazdnAINIIgANANUEITIANETIARY 517 uiluimns st
N13QANAULRSTATATH (A) HidImd i asarANa NI un TN s ey aEiAs:
(% DPPH radical scavenging activity) Slamunis9l (6) wazsindnil ¥ iftsuiunsiweasansazans
MmsgIRadm maBsmeyadasztumion pmol Troloxg 2awimingassing

A
% DPPH radical scavenging activity =

control A

A

sample

X 100 (6)

control
< ; o
TﬂH‘VI S N— ERTaN] ﬂﬁﬂ"li@ﬂﬂﬁuuﬂﬁﬂﬂQWQLLﬂ‘iﬂ’JUﬂN

' =] o s e '
Asampie VHNETN AMNIIAANAULRINAIIINIANAI8EN
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5. NMTILATIEINIITHINLSER

viansimsrsiudsaailasingg A tusnadas Wur ca Mg zn Fe uaz Cu
ATNATAL TmlLm%ﬂum‘ia:mslmmgwu‘[ﬂmﬁmdwﬁﬁﬁwmflmﬁuﬁu famnsnadt 3 vin
AMasEeNa1TAzaTe blank Bviausadeafunnswdanansdiaasne Fafiuniswiesdanti
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15 HNO, Wit smam 10 ml Taedifanviandaating @in 3 mL 2a9 60% HCIO, 9nils
ANMNEBULIL Hot pate ABtiANE BUEDHAUATISAZAIENTA HNO, usumemne fianissias
faliarsazarngu WiFunan HNO; AxEN 10 mL deusie AsarsazateWiduudads
A19aza18ngn HOl Wadudadnusiasanlasan (1 : 1) s9uan 10 mL dreleusisazans
VannalduanimAn1nsTHIn 50 ml uasUiuAunmsiasudasinusiaennlasan amiu
AIRTATELH T NIRRT BN Zn Fe uae Cu e Gifiasfinia@aewasazans
fnsiadas AAS daulans Ca waz Mg #nn9i@esnsansazanssatefindnindiuniside
979 (Dilution factor) #m3udinateluanidnsndaunisdesrewingy 25 daadte Tuuie
wazN AR MIEIA1BUATHERT1EINNITIRDINWINAL 200 NIFENAITAZATHATRTY
AnTeilans Ca uar Mg HBRNINITAABUAUNIN (La) aeluansazans Dis aanadindiv
Winfil 1% @7 AOAC (2016) 965.09, sec. 2.6.01 Wila1faan13n1ssunIusInsaneanesa
ﬁmqﬁﬂgﬁumm:ma WA NI IUARTIIN IR NI sgsLAAEY AAS WASATHIIBN M
TavzTumiag mg/100g aadanting

6. MTiATIERiayanNaGR

wan1TiAs1vidiayasiieT u.ﬂm?”:mdmflufi'xm‘éﬂumdqmﬁmmummﬁgm
(mean+SD) Uszifiuaanuandrasdiayaudazsilafaaaiifinisfinsisiaiaudsdson
Y19l (One-way ANOVA) WAZYNNISVIARBLAIMHUANANTENdA A rsdiayados

A% Duncan’s new multiple range test: DMRT #15z#fiuAaai@asiu 95%

HAN1SITE
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asalafadt aselsfadnanun uazualsfiuaad wudnflaanuuendnaiuasdteilsluddey

i
L |

YNEER HuAe Buuasslsiadie Aaslsiadid asalsRasviarsn uasuAlsiuesd sewy

105



PSRU Journal of Science and Technology 5(2): 98-113, 2020

Uinrsnnfigatiluudiifiutugaanandu fdwindu 2.43 0.913.34 uax 1.04 mg/g 989

twan audrdu daulnagininiamnudlnadne: ¥ lugaunuiuiawanlidandiuay

fsardvaindn dmsuludanBuinaslsiadie Aaslsfadil AaolsRadianum uas
'd 4 1 4 U 1 a/

ualsfiuasd wantmaass wudrdAruaniugasnateeudiss fdviady 2.18 0.78 2.97

uaz 0.89 mglg 2a4TuAR FaR1T197 1

A15199 1 3nruaaa lsRasuasualsivasd uluanasdiuinInauan

. . analsHadie aaalsWasd arslsfadviaviae  ualsiinand
TNARITEIN
(mg/g) (mg/g) (mg/g) (mglg)

St 1.85+0.04¢ 0.62+0.02¢ 2.47+0.05 0.63+0.11¢
S2 2.18+0.10° 0.78+0.05¢ 2.97+0.15° 0.89+0.03"
S3 1.91+0.07° 0.67+0.04¢ 2.57+0.10° 0.71+0.04¢
S4 2.27+0.04 0.77+0.03° 3.04+0.06% 0.84+0.04°
S5 2.25+0.01% 0.83+0.02% 3.08+0.01 0.91+0.01%
S6 2.34+0.10% 0.82+0.06* 3.16+0.15° 0.93+0.06™
S7 2.23+0.06™ 0.78+0.05¢ 3.00+0.10% 0.87+0.07°
S8 2.28+0.08% 0.87+0.03% 3.15+0.11° 0.97+0.04%
s9 2.43+0.04° 0.91+0.03° 3.34+0.06° 1.04+0.02°

] 1]
nEmR  Afluaes Ae dedarAndenuuninsgu (n=3) fasnusftmdeuduiiiu e aedindiied

1 1
41 Ausfsfiuam biflacmuandneiuadreihisddty (p>0.05)

2. uams"itnﬁzﬁnﬁu‘%uﬁmmsﬂsznauﬂuﬂﬁnﬁ’{munuasqwémsﬁﬂu
AYYRTNTT
nIlATsinENmansUsznaufuednianun tugaadneTu daanaduan
(T1-T3) THAIIUIINNIINHIATFIUIBITITATATEATAUNARN (y= 0.0009%+0.0022
r= 0.9970) Fsnwdl 2(a) wazmessigrinisdimeyyedss Fennamessasazany
H1RM3FU Trolox (y= 1.3847x+3.9366 r= 0.9972) Aanmil 2(b) 9INNANITNAREY WL
Tusau Tunane warluud atutusauaztuuis fFumasUszneiveAnfamnuay
AHANTa ey BTTuAn AT e gl dAty e a @R (p<0.05) fapnsedt 2
dmiunismdenansaintudaniaduaniclunioaztuan afndieasnisdndog
Fvinarate 11 : levuea (vv) Sradan 60 : 40 demnsarinlaetsruudavinazans
L@V Uea 40% wins 60% Tuflmnudnilansusznauuenvionsasnniign anaildinana

TiudnTueniAdtes 8519 uATNIYIUT (2558) uaz THWHY WATATLE (2560)
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0.5 100

2
y = 0.0009x + 0.0022 -9 s y = 1.3847x + 3.9366 Ld
04 g 80 J
r = 0.8970 o ° r = 0.9972
g g -
o ~ -
g 03 4 ® < 60 4 R
£ > -
= 8 .
o o~ a .
» 0.2 4 . — 40 J W
Q ~ g o
< ® 3 s
. i &
0.1 4 .* r 20 .
P z ..’
& (a) S (b)
0.0 . . *® 0 Y -
0 200 400 600 o 0 40 o3 40
Concentration of gallic acid (mg/L) Concentration of Trolox (LWM)

mwﬁ 2 ﬂ‘iﬁwmmg'mﬁmmsa:ma a) GA uaz b) Trolox

TuamJmﬁuﬁ"qm”mﬁuﬂw:ﬂﬂ%mmmiﬂi:nﬂuﬂuﬂﬁﬂﬁmuﬂﬂ@ﬁzwdw
175.04-221.46 mgGA/g wulituuranniige danluseuuatunanduiumaisszney
fnadnvioualluandrefuatefitd Ayveada Tuluuimudn B uansuszney
Wuaﬁnquwuﬂaﬂﬁ:wdw 600.23-773.26 mgGA/g wudnlugeuiiudnimansuszneu
fugAniavansiasiign dmiummuannsatunisdmeyysdssswdinhduuiitusaua:
TuLLﬁq‘szﬁuﬁ"qﬂmﬁumﬁﬂizﬁwﬁmw‘fumﬁﬁmﬂ%aﬁﬂﬁzqﬁﬁ"gm A| 2.17 uaz 3.22 pmol
Trolox/g 1848i99EiNe ANATAU daulundnsiusienindua wudriliduiuansszney
FupAnvianuawiniy 1,071.34 mgGA/g uarilgni tunissinuayyadaszwindu 3.13 pmol

Trolox/g #84FaBL 9T IN1IBUAT

A19797 2 U3NIUEITUTZNELRUEANYINNAULRT AN EINITA N T ey s Bass Ty

tgudamaguan
Tusa Tuusia
Bt FuaRnyianan mMafueuyading: HusAnianue Masimuauyaing:
(mgGA/g) (pmolTrolox/g) (mgGA/qg) (umolTrolox/g)
T 175.04£5.03° 1.80+0.08° 600.23125.06° 2.43+0.13°
T2 186.94+17.56° 1.99+0.02° 678.66+38.41° 2.82+0.12°
T3 221.46+16.20° 2.17+0.02° 773.26+29.66° 3.22+0.02°
AIAIBUAN - - 1071.34+49.98° 3.13+0.10°

NHLLAR Anluams fa fi'ua%ﬂ-_tﬁm.ﬂmmummgm (n=3) aginusfimdeuiudduluunaesuild

'J'ﬁfhm%lﬂﬁuammﬂmwumﬂdnaﬁ’uﬂdwﬂﬂ'ﬂﬁﬂﬁm (p>0.05)
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3. HANISILATITINISNIILEETR

NATBINTITANEIAIMNANWUS BUEUATY (Linearity) uazn19n1iansniaiu
A19MTI9WY (Limit of detection: LOD) uaz@a918mun15TmBIUdnans (Limit of quantitation:
' ¥ ~ 1w £

LOQ) 1848198 A18HIM9§I4 Ca Mg Zn Fe uaz Cu wuinfannudiudunsefi A dulssans

o . o x|
FVNNNWUD (r) H1NN37 0.99 AIRI519N 3

o ) ¥ : : . .
A19199 3 da9maailudnnse (Linear ranges) ANN19DANAEY (Regression equations) A1
AnUseAndanduiug (Correlation coefficients ) #m4imluN15M599WL (LODs)

USRI UNITIABIUSHINE IR IASIZ (LOQS)

Linear
regression Correlation LODs LOQs
HAIFRERIUHIATFIU ranges
equations Coefficients (r)  (mg/L) (mg/L)
(mg/L)
Ca (WL at 422.67 nm)  2.0-10.0 y= 0.0459x+0.0105 0.9993 0.41 1.36
Mg (WL at 285.21nm)  0.2-1.0 y= 0.6276x+0.1089 0.9970 0.08 0.28
Zn (WL at 213.86 nm) 0.2-3.0 y= 0.3103x+0.0819 0.9968 0.46 155
Fe (WL at 248.33 nm) 2.0-8.0 y= 0.0458x+0.0456 0.9987 0.49 1.6
Cu (WL at 324.76 nm) 1.0-5.0 y= 0.1012x+0.0243 0.9996 0.15 0.51

NHENR WL Ain A2NE1IAAU (Wavelength)

A9 4 VBusng wani@an unnihi@en uasdoned lusaressiudanaguan

UINIMUIE19 (Mg/100g 2BIFA7BEN)

ABE
wARLEEN unnihiden Nonz#d
T1 209.2+9.4° 95.32+0.83 1.29+0.03°
T2 509.6+24.1° 95.57+0.31° 1.18+0.03°
T3 616.4+29.0¢ 97.59+1.36° 1.25+0.08%

wanemg  Arfluans Ae AnedzsAndeauumnnsgin (n=3) dasnesfmilaududiiubuaeedinideddn

AnaRefuans HaauansnaiuastTaddy (p>0.05)

n1aAATIINIANM Ca Mg Zn Fe uaz Cu Tusinatine(fiannnisindngandu
wdasi U AmnamBanenannisdiuess ludaedratuanuasiudaniaauan tugeu
Tunana uarluud) arnniameasanudnZsuisis Ca Mg uaz Zn farnuandeasted

WA AYNNEER wd I m190a999WULENTM Cu UAT Fe IHBISINHANTITHASIZTTATH
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3n10 Mg uTugeuuarlunans uaziiuBanm zn Wludeuuaztuud TdAaauansg

ae s A AN NaTRnan19aATed dannane? 4

A ol A »
a9 5 Uinien uaaBen unnili@en donzd wan uazvasuss Wluuknsadiv

J
ar

QIANIERAN
.. USH1MUS619 (Mg/100g ABIF7BE)
Aatg -
uARL@ N uHnd@un Nanz @ LARN NAIURY
T 1061.7+116.7° 426.94+13.34° 3.33+0.23° 5.59+0.15° 1.02+0.01°
T2 2026.1+156.9° 425.82+14.20° 3.36+0.08° 5.57+0.15¢ 1.01+0.03°
T3 2369.4+181.0°  417.52+6.50° 3.35+0.03° 6.37+0.24° 0.99+0.03¢

YIATITUAT 2035.1+15.0°  513.60+8.54° 3.16+0.08° 6.45+0.06° 1.01+0.14°

. . . e T oy
NHYNAR Anfiuang Ae AnadsAdssunasgm (n=3) dsnusimilauduiorubuaredeiied

']'ﬂﬂ'ﬁméﬂdlmﬂﬁ‘mﬁﬂ’ﬂulLWﬂDi’N?Tuﬂfj’lslﬂﬁ’Hﬁ’]ﬁ’(y (p>0.05)

ANTAATITIMILUBNI Ca Mg Zn Fe waz Cu ke (lugeu Tunane uazluud)
LATNARAMIIIA9ENAT 91AN1INASBINLGT UTH1E9 Ca Tuwdis fAruuansinein
pgaihlpdAynadd doulundadusizianeduaidulunatauis Tdaanuuansing
el dAY iR Uaninsnn Mg TundadusimanaguaifiAtuanfigawiady
513.60 mg/100g U3n1ms1e Fe luuruisuaznaninsiznaiaduan Bliaamuaneng
adeiiadiAgyneatin dauU3namsng Zn uar Cu AAMuuansvadiiad Aty

NWATH WANITIATIZN FaR1597 5

afUsrena

Py

srnnmsAnEIIIBNMEIsUsEnauRus AN aMuALaTgVE N siua YRR aeE
Wludannasiuan (atusauaztuur) woda arsuszneufusnyianeadmndiusi
ANATNNS IMNNSInA e ayyaEas: uaa iind3nmarsUsenaufiuednilnasie
msamqw%ﬁwaqgaﬁmz Lﬂﬂqmﬂmsﬂizﬂauﬁuﬂﬁmﬂumiﬁwﬂwaﬁﬂ‘s: st
mﬁNﬂﬁuﬁﬁﬂTuﬂﬁiTﬁTleﬂiLfvuﬂ:m'ﬂuLﬁﬂnqﬂﬂﬁﬁ%ﬂ'lﬂﬂﬂ%mﬁ'uﬂmﬂquuﬂﬁai:w (yniu,
2556) BeannAdBaiLNWASEY89 Noscmento et al. (2013) inarauaisainsntuda

=3 ! J v P=3 v g v
A1n8uA wudn fqrilunisdimeyyadssruariaauainisaluntsfimueadunia i

109



PSRU Journal of Science and Technology 5(2): 98-113, 2020

usna i FddsufisuiBiuaisussnauinedniuludannduaduayunsui

FAfu 1Eu vefinanaa mieu Tudal was wndes dawas ludin 91n9Bsuas
¥ uazaninY (2559) sziulidn B alsnauuadniomnuluukseasdiuga
aaduarsziidanannds Taganztuunazfdawindy 773.26 mgGA/g uamstiFudn
T‘Uf‘;”lﬂ’1’1ﬁ‘uﬂﬂﬁﬂ‘i:ﬁﬂ%ﬂﬁWTﬂﬂﬁiﬁ"!uﬂHNﬂﬂﬁN‘i:u’m PBurmuussiglasanizuaaidan
WU T'uuﬁﬁv'unﬂmLL@:TULLﬁwmﬁ"qmqﬁuﬂw:ﬂmqqwhf‘fu 616.4 uax 2,369.4 mg/100g
"éouﬂm‘fﬁfut‘;’qmwﬁumﬁqmﬁqmﬁﬂﬁmmﬁ FanonnaofiuamAdunas Gutierez (2011)
Tﬁﬁmﬁ'wﬁﬂ%mmmqu.ﬁatiﬂuﬁwu‘fumﬁmmqﬁumqqﬁa 321.0 mg/100g HaneInil
mAdaf FAmsmivminuesstsfsduazunlsiussdtuandannduatiduiays
Augmdmiuniaalnadngm srnniavaass wudn tuudduTugasmanfusswurBunm
naplsfaduazualstunsfunnilan windrslafmulugausudsmmilidendttuud uas
fsrfvamuuussane® dmsuluudaunsoliviniaselsadanll arnnasass
fananiide ldevanasdaaniuguuusi Wituanddan snid NNARTIAIEUAT
funrafudenTududaaaguadenastilunanussluudnandu WeilFansdfy W
angnEAl gridueyyeiasy umm‘mqmﬂﬁ'qm uARS U EIAaBUATINA RN

¥ o

fuanarntinaiiendufiviedrandadaeiiundnasissdidnylaefinszuaunis
nanarnniintusisnukenewitlUeuussdsialne a3 awie e dfinfumes
wudiiBuuasUszneuRueAnionuawiaiy 1,071.3 mgGA/g FailiBunsnnndntuu
ApuuisuunesTna usfquinasimayyadaszviaiy 3.1 pmolTrolox/g #eendi (T #
AHUANGNag NITEAATYNNETR (p>0.05) uazuds1s Ca Mg Zn Fe uaz Cu winfiu

2,035.1 513.6 3.16 6.45 uaz 1.01 mg/100g ANAIGL

AFUNAN$T9Y
snmsATeiuantiiuintudanaduadidunaaslsznaufusAniome
fgnidueayyadassuaziuinisiuaa@ange ua:wud’ﬂuuﬁ«z:ﬂﬂ?mmumﬁqﬂ
upnsniluameasdanmauaniafuluuilugasnsuiiuemmulinnaaslsfiadiman
uaztBaualsfiussduiniign wﬂ‘l‘/ﬁﬁmﬂm‘ﬁé’ﬂﬁﬁuﬁﬂgﬂﬁu‘iwLﬁ:ﬂmLﬂ‘ﬁ‘u?ﬁqwﬁu
yatimsinuatinmnien sneidles Smdamesysol TiduteamdmisTngunnisiiu

amsgeamuasian s demituntsndaiosiziniaduaidmiunissmina (%
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