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Abstract

This study aimed to determine total phenolic compounds in various parts of Sacha Inchi (Plukenetia
volubilis Linn.) plants such as leaflet, mature leaves, tea from Sacha Inchi leaves, nutshell and seeds by the
spectrophotometric method. The results showed that the highest of total phenolic content in mature leaves was
190.25+3.31 meGAE/100 g of a dry sample. Whereas a nutshell had the lowest total phenolic content. The highest
total phenolic content was found in tea from Sacha Inchi leaves (296.09+6.64 mg GAE/100 ¢ of a dry sample).
Types and content of phenolic acids were analyzed by High-Performance Liquid Chromatography technique
comparing with phenolic acids standards, gallic acid, vanillic acid, syringic acid, p-coumaric acid and ferulic acid.
Tea from Sacha Inchi leaves showed the most significant of gallic acid and vanillic acid of 127.08+4.96 and
141.00+2.40 pg/100 g of a dry sample, respectively. In comparison, the mature leaves of Sacha Inchi exhibited the
most significant syringic acid and ferulic acid of 35.14+3.70 and 1,143.03+35.17ug/100 ¢ of a dry sample,
respectively. Finally, the highest of p—coumaric acid was found in the leaflet of Sacha Inchi (213.56+14.301g/100g
of a dry sample).
Keywords: Plukenetia volubilis Linn., Phenolic compounds, Phenolic acids, Tea, High Performance Liquid

Chromatography
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§8un1 (Plukenetia volubilis Linn.) #387
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fisreeunsidefindninistueiindaanlu
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(Phenolic acid) \Jussdusznau [5] wasilansdu q 7idl
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A.fA. 2016 ladnefisansusznauiiuedauazAauause
Tunisdudseyyadaszuesansainanidensumdnd
AMduA HansAnyImuhansataainiudeniuudadn
aBuAiUSinaasUssneuluedaianun 74.5:5.1
fiadnsusonsu Inedunuduluosddsznau 93.1% [7]
uanaNiamunsnituoda yiiansamaizdn NIAnIs
gun3n nsnlustanumydadudiuusznevluyiumi
wANEAAY [7]
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nszfuszuugliduiy (7] ansuszneuiiuedalufiviluans
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N15VEIENUVRINY IINNANITIATIEIRIAUTENBUN
wiliesiuludrumdavosdanniduainuarslunds
a1sUsznaunadiuea (Polyphenolic compound)
IWlnaimosoa (Phytosterol) hayninazdludaindu [8]
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Toouansuaiun (Na,COs) 0.5 Sadans wenlwdntu fis
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Table 1 Gradient phase system

Famlnueulonta (Na,S00) asldidntioaifiordnth nseq
ansavarefilidenszarensenusd 1 Livdiunes
ansavanslafilaluszimesinazatefeiniossemeuuy
guanalilaUsunsandine 5 daddns dilusemens
uusgguugivieswsallweuialulasiau (N2) U
ansazareitldluazarslumiusasieti (50:50) nses
H1uNTEAYNTOTIsigNILIUIA 0.45 lalATiuns (Syringe
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nsnfiuedn seiaseslasainnsfiveamataussaurgs
anmzreaaiedlasiivinsivesviaaussauy
gefemodull C-18 Reverse phase ¥R 3.9 x 250 mm
#un 5 lulasing (LC-10Avp, Shimadzu, Japan) @n
Fr9819U30105 20 lulasans Hulawdeudl (Mobile
phase) Wusyuu Gradient phase filAnannisuan
581119 100% 9z@laslulns (Wa A) way 10% ninezd
fn (wa B) Table 1 nelwdnsinisivaveurawmdeud
Wy 1.25 faddnsseund waziissuunsiatadu Photo
Diode Array Detector (PDA) fiaauenaadu 280 wily
a3 srezarfianseglunedutiiadu 35 wift (Stop

time)

Time Mobile phase
(min) Phase A (%) Phase B (%)
0 1 99
5 92
15 92
20 20 80
30 20 80
35 Stop time

2.4 nmsuwlawafildainnisinssineiiauas
Usaaunsailuadna

Asmsiavesnsailuedalufiog11weidani
suanildlaguiouifisussernaifioglunaduil
(Retention time) ¥89&15A20819AUAITUINTFIUNTA
Tuodruraziin laun nsaunaan nsndadn nsnlesu
3n nIANTIRUIIARAENIAMEI AR Buduriinveinsa
Huednfinulaeifuansunnsgunsaiiuedaiiaaududu
1 lulasndusefiadansaslusnet s ailuinssiien
Snata (Spiked sample experiment)

USunamesnsailuedausasedalusiegie
andumiualdlaeiituiilénswwesnsafiuedadile
91NN1INARDIN AL UAUANNITLEUATIVBINTIMUINTFIY
YpInsaupAALABLINA ATUIMLAEIIBUNA LWL

62
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A15IUSUNR (Limit of Quantitation, LOQ)



NI Enansuazinalulad unnIne1duauasysni UN 22 atun 3 Weuriueneu-sunau 2563

Table 2 Total phenolic in Sacha Inchi

Part of Sacha Inchi

Total Phenolic Content
(mgGAE/100 g )

Seed

Nutshell
Leaflet

Mature leaves
Tea from Sacha

Inchi Leaves

23.72+0.81°
6.11+0.32¢
145.51+4.66°
190.25+3.31°
296.09+6.64°

Values in the same column followed by a different latter (°°) are significantly different (P < 0.05). Each value in table is represented as mean+SD

(n=5).

2.5 msnseidayanieata

¥ 1Eifa0819as 3 81 (Technical
replicates) ¥ALRAEAINNTIATIZA AURUTUTIY
(ANOVA) fiszsiumnudesiudesas 95 wasiueuiiioy
AuLAnEeARaslngds Duncan’s Multiple Range
Test (DMRT) tngldlusunsudnsagy SPSS version 16.0
Tumsimgideyameada

3. NANITITBALINTAINANIITIY

3.1 asUsznaufluedanavin

AsimszimUSinaiiueaatanunaindiu
19 9 V09IANIBUATRAZNARS LIl UTIBIIATIB AN
Tngldnsaunadaduansazarsuinsgiu s1eerunaludd
HadnsuveInsaunadasa 100 NSUVBIAIDEIINIAY
(mg GAE/100 g feeauite) wuinusuiuaisusznau
fuodatanualudiuluvesdiniiduaimuuinian
Tngiamgludnvesluniandinnduauasnuiiosdiae
Tuduveaudonsiuiudn Table 2 wiiileluvesdan
sualundmdulurUiafiuodafomunaziingedu
Table 2 wonnidmuinSinafuedanuslugiivh
a1nludin1i8uanfe 296.09+6.64 meGAE/100g
ninuis Table 2gandnwriiviainyndes (186.83
mMgGAE/100 tea) [9]

3.2 Uszansamwlun1sinsizi

1NN153ATIERNIT ALz UTUIUUBINIA
fluedrlusetsiinmdumuazvidindunlaemnaia
HPLC nuinansaimsgiusesnsafiuedasia 5 via dan
svoznanfieglunedunildulunu Table 3 way Figure 1

nsaflusdadunguansuszneuiiuedanguwils
ﬁgﬂa%wﬁuimﬁﬁu ansanuinsaiiuednale 2 viln 9]
Toun nsnlanson@@uuifia (Hydroxycinnamic acids)
Wunsaftuedangulngfgauaznusialdluiiy nse
fluedaiinuunlungud 1dun nsanisiguiia naa
Ada nsnlesaauansaduuniia Snngufensnlans
an@iuuleda (Hydroxybenzoic acids) dlaseasng
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Tnehalufte C6-C1 nenflupdanguilibusyiusueansn
wuleda aruulsiuvedassadevensniauegiuns
\nUfnse1 Hydroxylations uay Methylations 8434
wuezlsundin [10] fregrsvosnsnitusdalunguil iy
nsmniledeuaznsnleduia dslussauvinvegluguiidu
futhmaniensndunis gnazaueguinmunieadues
filudruiiFonda anfiu (Lignin) [10] AN3LANAI9VES
lassassvesnsnflusdnudazvlininlinuaud@lunis
azanpvoInIAfuaAALANAIITY Faoimntsanunsold
wafla HPLC wennsnfluedaunazafinfiiduesiusenou
19 91nn1sIATIERnUINaIRUNISHENNSAT URAAlaY
waflla HPLC Ae nsawnada nsnaflada nsaleSula
N3AM3IAL3A waznsailessin nuadu Figure 1
Usgansainlunisitmsiegn® wuiinsa
Huednusazafinflandulszavsanduius (Correlation
coefficient, r) 9 nsAkNaaA 0.9970 nsnlndadn
0.9980 nIAlEIUIA 0.9965 NIANITIANZA 0.9984 Uay
nsnei5an 0.9985 Table 3 uaziiloA uIUAIAIY
\Wutusgaueansaituedaudazvinfiarisansiaials
(LOD) wuI1nsaunadaiAl LOD winAy 0.0920
lulasnsusediaddns nsmafladaiian LOD wi1fu
2.4381 lulasnsusediadans nsnle3udaiian LOD winiu
2.8011 lulAsnsuradiaddns nsnni1s1AuIsAliA1 LOD
vy 1.6056 lulasniusediaddng uaznsamessanian
LOD iy 0.7890 lulasnsuseiiadans Table 4 wui
nsnfiuedrusarinanunsansiatalalulSinaiiunndng
fu lnensaunadausiazivsunutdesianunsansiainla
Andnnsaleszaa nsan1sigusa nsnladnuaznsnly
3UTA ANEIAY
3.3 YlanazUsuavensaiuaan
msuszneufiuedadumyisnddfivadistuin T
lassasnsaztsznaulumenylansend (OH) ingagiuag
WAIULUUTU (CeHe) Tusssuanfnuansusznauiiuedn
111N 8,000 ia [11] Uselowivesarsusznouiluedna
wu M duansdunisiineendinduluenis [10] nsa
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MiadafinuautRlunisiuewaduzisdudildidn [12]
nsnunadainnaudilumsiuiden Weolfauaztoatu
LiiiAnnisvhareveswadainuizeneendndu [10]
nsamsgusalusssuanula 3 lelewes Ao nsnees
Ingui3a (o-Coumaric acid) NsAWAIANIITA (M-
Coumaric acid) 4a¥nIANIT1ANISA (p-Coumaric acid)
Faits 3 lelowosunnsisfunssiumisaanslensend

nsawisguisaulelowesinuuiniianlusssuua
[10] fseaunifeiihnsemneguniadginsdinim
nanNuay WU Aunsneeendintuvedlalnlusiueia
ANALILLLAI (Low-Density Lipoprotein, LDL) [13]
annmudssionisifulsaugddunszeinizenms Tnvan
n151An Carcinogenic Nitrosamines A ldugiselu

ASEMNNEDIYNS WRIUN [14]

Table 3 Retention time and Regression Equation of individual phenolic acid standard

Phenolic acids Retention time (min)

Regression Equation

Correlation coefficient (r)

Gallic acid 2.465
Vanillic acid 13.146
Synringic acid 15.009
p-Coumaric acid 21.795
Ferulic acid 25.343

Y = 47788X + 398443 0.9970
Y = 42837X + 215918 0.9980
Y =32767X + 38077 0.9965
Y = 133489X + 545311 0.9984
Y =45247X + 119383 0.9985

Table 4 Limit of detection (LOD) and Limit of Quantitation (LOQ) of individual phenolic acid standard

Phenolic LOD LOQ
acids (ug/mL) (ug/mL)
Gallic acid 0.0920 0.3060
Vanillic acid 2.4381 8.1270
Syringic acid 2.8011 9.3370
p-Coumaric acid 1.6056 5.3520
Ferulic acid 0.7890 2.6290

nsafluednfinuludiunig q veadandunn
warluluniivhannluwrivesdanidueuansly Fieure 1
wavUSunaesnsailuedaiinulundazdiuvedinidy
ALEndlu Table 5 9nn1smvlinvesnsafiusdaludiu
#1949 vesdannduanlasiisufunsuinsgIures
nsaftuedanuin Tudeuvesdainnduamunsailueda 3
¥iia Aonsaunada NIANITIANIAALAENIALNDS AR
Table 5 lunruazlugiiviiaindinniduainueiinves
nsnfluaanASURS 5 ¥ila Figure 1 wag Table 5 @5
TuLm5mfi’uﬂn@umwwﬁmmnw%uaﬁm&j 2 v1a A

Table 5 Type of phenolic acids from Sacha Inchi

n3ANTadALAzNIANITIANIAA Table 5 wailudiulden
Huwdavesdannnduainsalinunsafiuedaiiy
29AUIENOU Table 5 wuliniunsaunadauaznininila
drunndigalundnsnsilumvesiinnduen lrdwindy
127.08+4.96 uaz 141.00+2.40 ug/100 g Hamidnuiis
mud1du Usununselgiulauagnsamleassda wuwn
Aanluluunvesdaniaduni 35.14£3.70 uay
1,143.03+35.17 ug/100 g dronnuemudisu uavnsn
wisiguisanuuIndigaluluseuvesdiniiduan
213.56+1.43 pg/100 g wiinutia Table 5

Part of Sacha Inchi

Phenolic acids (ug/100g dry sample)

Gallic acid Vanillic acid Syringic acid p-Coumaric acid Ferulic acid
Seed N.D. 1.38+0.05° N.D. 2.40+0.03° N.D.
Nutshell N.D. N.D. N.D. N.D. N.D.
Leaflet 62.61+9.80° N. D. N.D. 213.56+14.30° 454.65+21.08°
Mature leaves 69.09+4.82°  138.19+8.98°  35.14+3.70° 108.98+3.22° 1,143.03+35.17°
Tea from Sacha 127.08+4.96°  141.00+2.40°  31.06+5.68° 72.06+13.50° 869.92+163.37°

Inchi Leaves
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Figure 1 HPLC-UV-VIS chromatograms of (A) phenolic acids in Sacha Inchi. (B) = Chromatograms of phenolic acids

in tea from Sacha Inchi leaves. (C) =

niaknadanasnInledalundndugiviainly
vosamBumiiviinaiginiililuseunarluun Table
5 Faanandesfurifoveslons durs Tud we. 2562
Alddnwfmavosumgiiluniseunsisdeaswaueiily
ieldinsduuds TnewuiudlegumnigatuUiuvemnse
wnadefazifiutugae [15] uenaninsaunadadulu
nsnluedniiiits duylensentd 3 uyegiuasiiuea vhl
nsnunadadinnuannsalunisazasléfdemaindoniiv
fith nsaunadadusnesnanaedudlldifudidunsn
Figure 1C vugdilufingnsveandnduaivimuingaily
mseenanAedutivainIaunadnaatndeulidntos
Figure 1A uae Figure1B lasannludunsunisiasiey
mafauarUSinavesnsnfiuedaldldiinsatafisamg
vhlinsnfluednlusiogunmsumesnuiun (fefteglu
sUnsailusdndastuazninfluedafiaireiussiadifuans
Faluanadu ) Iuililushegrwemnduaniivinves
nInfuedADaNUIa8Tin

luneesatudunsalesuia nsanisaunsa
waznsalassaniiuiunuananilonglugunanfausiv
Table 5 aiiiosunanaudouiliinainnszuaunis
nanyIddudRysionIsaaIeRIvesaITUsTNaUTURAR
Fefisnsaruneuntriiiguugfiduinndt 70 eean
Wwalded dkasion1saansfiivesaIsusznauiuodnagall
HodAny [16]

Chromatograms of phenolic acids standard
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4. ayUNan13ITY

naUSIaasUsgnaufuedntianueluday
719 9 vaedan1dunt nudrluwiaindanniduand
USmaansUssneufiuedasionungeiian wuliosiiaelu
dnuveadenvuiudadin1ndua wewluuaindania
duauanduluragyiliiuiiaituedaionue i
a9t Sdlufnmdunusazdliunmasusenaud
uodALANAiY

drumsliaszinsiawasUsunaueinsaiiue
arludiusingg veafan1dunl nuriiavensailusin
Juesdusznavlunsazdiuunnaeiu lnensaunade
wagnsendadanuinigaluluriiviiaindaninduean
nsalefuInuaznsamessaanuinniigaluluuivesian
um nsmnguianuiniaaluluseuresiiniadu
m Weglunmswaznuitludiuveduiianiduaiesd
sliauazUinavesnsaituednuiniian tnstanizluluun
waziloluudundndurinaiiliviuinuvesnse
Tluedaunswiaiiugedy

5. inAnssuusznna

mu?ﬁaﬁiﬁ%nuaﬁuaqummﬂamuqﬂmﬂi
un1Inedesnydgias Uszdnl w.e. 2559 aneld
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