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Abstract

The aim of this study was to determine the chemical and biochemical properties of perilla seed
pressed-cake. It was found that perilla seed pressed-cake was a major source of carbohydrate (69.15%). It had
high levels of essential amino acid, in particular lysine, phenylalanine, leucine, and histidine. The pressed-
cake contained high amounts of polyunsaturated fatty acid and also W-3, W-6, and W-9 fatty acids.
Additionally, phosphorus, calcium, potassium, and magnesium were the main mineral. Electrophoregrame
showed that the molecular weights of proteins in perilla seed were in range of 14-61 kDa. Phytochemical
analysis demonstrated that perilla seed pressed-cake had total phenolic content and total flavonoid content
of 7.72 mg GAE/g DW and 8.21 mg CE/g DW, respectively. It showed high effective antioxidant activities by
52.91% for DPPH radical scavenging activity and 10.68 mmol Fe(ll)/s DW for FRAP value. For Ol -amylase
inhibition, it was found that pressed-cake could inhibit the activity of O -amylase. However, trypsin inhibitory
activity was found in some content. According to these findings, perilla seed pressed-cake can be a good

source of nutrient and have potential for being used as functional food ingredients.
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Fig.1 Proximate composition (%) of perilla seed
pressed-cake (a), perilla seed (oil pressed-cake) (b),

and perilla seed pressed-cake powder (c).
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Tablel Amino acid composition of perilla seed

pressed-cake

Amino acid (mg/100 @*  Perilla seed pressed-cake

Essential amino acid

Histidine 2059.50 + 34.65
Isoleucine 875.00 = 14.14
Leucine 2736.00 + 41.01
Lysine 4905.50 + 34.65
Methionine 133.50 + 3.54
Phenylalanine 3236.50 + 79.90
Threonine 175.50 + 6.36
Tryptophan 23550 + 7.78
Valine 813.50 + 26.16

Nonessential amino acid

Alanine 641.50 + 17.68
Arginine < 5.00 £ 0.00
Aspartic acid 840.00 + 35.56
Cystine 692.50 + 2.12
Glutamic acid 2466.50 + 78.49
Glycine 471.50 + 6.36
Hydroxylysine < 5.00 + 0.00
Hydroxyproline 26.50 + 1.95
Proline 471.50 + 9.19
Serine 267.00 £ 5.66
Tyrosine 1885.50 + 4.95

*In house method based on AOAC official method 994.12,
988.15 (2000) Detected by GC-MS
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T@suUSinaansnsnaluaiin 7 Institute of Medicine
of the National Academies (2005) wugiinluslnasne

Tu {we: 1.6 nSusoTunazimvde 1.1 nfusatu)

Table2 Fatty acid composition of perilla seed

pressed-cake

Composition (g/100 g)* Perilla seed

pressed-cake

Saturated fat 1.23+ 0.01
Palmitic acid 0.87 + 0.01
Stearic acid 0.33 + 0.00
Arachidic acid 0.03 + 0.00
Unsaturated fat 7.92 +0.01

Monounsaturated fatty acid ~ 1.00 + 0.01

Polyunsaturated fatty acid 6.92 + 0.01
Palmitoleic acid 0.02 + 0.00
Cis-9-Oleic acid 0.98 + 0.01
Cis-9,12-Linoleic acid 2.08 + 0.00
alpha-Linoleic acid 4.84 + 0.01

Tran fat ND

Omega-3 (mg/100 g) 4833.84 + 6.98
Omega-6 (mg/100 g) 2081.81 + 3.09
Omega-9 (mg/100 g) 982.18 + 11.78

*In house method TE-CH-208 based on AOAC (2012)
996.06. ND = not detected.
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WA-3 wifu 59.08 ¢/100 ¢ waznsaladulewnin-6

WU 19.00 ¢/100 g Bhunia et al. (2015) la@nwn
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ﬁwmasgima (7.32 ¢/100 g) WWussAusznoutiiesudin
Fen Sefivinaganiinnaddeuluendfed xu et
al. (2016) AnwwlauazUTuuuesthmaluanalien
Tumnwdawinuin mawdewUssnoudieiimauy
Tua wsulua nglea nuaninalglagersidlua nsang
Alstin uaznsaniuanglslin Iﬂaﬁﬂmaﬂqiﬂaﬁﬂ'%mm

geigaviniuiosay 59
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Table 3 Chemical properties of perilla seed

pressed-cake

Composition Perilla seed pressed-
(g/100 g) cake

Dietary fiber* 46.49

Starch** 12.59 + 0.07

Total sugar*** 3.06 £ 0.22

Fructose < 0.20 £ 0.00

Glucose ND

Sucrose 277 £0.22

Maltose ND

Lactose < 0.20 £ 0.00

wAalEuLazInuNALT B FauAaLBeNdITanALLEES
voalsAnseanngy Tuvaeilnunaiguuyiganauei

lasindulsanaenifoniiala lasuisinaananad

v =

Usglonliaguam lnslanenajasansss gvagenlvuy

yns sulufaudnuaziaongsae

Table 4 Mineral content of perilla seed pressed-cake

*AOAC (2010) 985.29.
**In house method based on AOAC (2010) 920.44.
***n house method based on Department of Medical

Science (2003). ND = not detected.

5. Usunaussnnluninaddieuainunsiu

PNMINATIEIUTINALTT M LUNINNILeuaTR

v v
o w ' d

Wdunuin mnnddeuadmihdudulraavewssigd

'
[ =2

Ay FellvTunvesloareagefian sesaunfe
whaLgey Inunaidey wazkunilloy augsu (Table
a) wennidmunssuiingu 1 Wuesiuszneulty
NoIAY AN uienila Teifon wazdangd Fawanis
NAABIADAAGBINUIIBIUYBY Kongkeaw et al.

a 1

(2015) fisBauin Unaussniitiegiiudalumdnnm
Fiou e wnalouuazeaneda delluunansinfu
5.13 uag 6.54 mg/g DW Longvah and Deosthale
(1991) I¥Anuusinaussigluadanisounui win
nigouiiunaidey win wsmila dened oswas 1Ju
osAUszNOU wazdiudinavesoanlesagean Welfioy
fudainiduriedy q lusasduundidounuly
wEnedeuiiiu Rawdkuen et al (2016) 578971
nndinduaiuszneufieussigratsvin laun
Tnuvadoy uraen wnten wayWeanesa lnod
USuainnu 1081500 2253.00 1694.00 ua
1157.50 mg/kg MUAIGNU INKNANITNAADIAINGTD

a1wsaazuledn nmnadfeuadainduiluunasues

Uit 15 atiuil 1 unAu - fquieu 2561

Composition (mg/100 g)*  Perilla seed pressed-cake
Calcium 655.00 + 1.98

Copper 1.86 + 0.04

Iron 1.29 + 0.04
Magnesium 414.40 + 1.27
Manganese 6.37 £ 0.27
Phosphorus 819.85 + 3.75
Potassium 617.95 + 3.32

Sodium 26.35 + 0.35

Zinc 5.73 £ 0.38

*In house method TE-CH-170 based on AOAC 18th edition
2005, Ch.50 (984.27) and Ch.9 (999.10) by ICP-OES

technique.

6. JUuuuTasshuiewad ATl Bauaslnalalushy
31NN15ATIERUTULULYRlUAUMEIadian
TnslvhsBanaglnalalusfurosninadouarmiiny
Tsiwadts Fig. 2 Tnedegnsgnindousisluaniizifuuas
laitfin B-mercaptoethanol Lﬁ@@ﬁuamé’ﬂ (Wuszle

Falna) Tudieg19lusiu a1nn1suenlusAuyening

v v
v o w

Aeuainuiulagldsuuuuredusiusiieiaadianlng

TL5Tanuan anwaizkaulusAueININTLauana

v '
o o a

Ududldiin B-mercaptoethanol  (lane 1) uanag
ndegslusiufiiy B-mercaptoethanol (lane 2)
ag1iiiuldda Tasluanireilaiin B
mercaptoethanol wui1 TUsiuannnieaantudl
hwiinlaanaeglutag 28 s 61 Alanadiu luvmed
é’ma’wﬁagﬂiiuamwﬁtﬁu B-mercaptoethanol
dnwazuovlusiudiogludas 45 e 61 Alannady
el uihimdnluenaveslusiudiegluri 14 fa 29

Alamadu YsingTu deeradunitedesvesidsiu
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v v v
o o

vdniiflegluninnidfouadaiiiy annanismaassil
annsananilédn Tsiuainninamdsieuadmuisiud
nuseladalimussdusenovlulaseadianan Tushu
wanfiduesdusenoulunnatteuatmisiuaviinoy
Fnauusenoudelusiudehiminluanaegi 61, a8,

45, 30, 28, 19 way 14 dlannasy

= (@) wa m(b)
kDa ,
245> [ e
75—> | - 15=>
63—> w— 63—
48—  —— . - 48—
=
35—> - 359>
= - o
25— -
20— v 20—
— ’ -
11— = ==
M 1 2 M 1 2

Fig. 2 Electrophoresis patterns of protein (a) and
glycoprotein (b) of perilla seed pressed-cake
Protein content at 30 [ig was load in each lane. M:
molecular weight standards, lane 1: the sample
prepared in non-reducing condition, lane 2: the

sample prepared in reducing condition

Tirgar et al. (2017) 18911 WWsAuINER
wanddiminlianaoglugasd 10 89 50 Alanadu
Tusneillusiuandaddminluanaegluded 13 f
100 Alannadu wenaniiedrslusiuiiniouly
an11gitlailAn B-mercaptoethanol §3U31nuny
Tushuddminluanagediegvouuuresandiuds
(separating gel) WazATUUUTONIAEIUUY (stacking gel)
Feonandunmadentszaruseninelusiu Sathe et al
(2012) 189791 widalUsAuTiansnazaslfaziine
Awilnsdoglugasdmiinluanadl 10 fa 70 Alantasiy
Poveda et al. (2016) 5789131 25 albumin 1Tu
dnvagveslusiuiifeglufivadasina o gu dnlua

LY

A DUNEBI HIANBUA1 TINIUT 9 FeheinTusAu

186 FEINYAITNISIFEU

wianilduansiogiud Tay 25 albumin axdivhwiin
Twanadt 13 Alamadiu wenaindwiniendeseaui
11S globulin ilazaneruas 25 albumin fiavane
ddhlusiundnluwdnn
msdenfedveslusunuulnalalusiiuazldlu
N19%979 glycosylated  proteoglycans  (protein
glycosaminoglycans) ~ #3® lnalalusfu (protein
oligosaccharides) lugae13 (Moller and Poulsen,
2002) laelassadrsvedlnalalusiuazUsenaunie
TWsAuiiduiuledlnudelndusnanlsndeiuselan
@ (Mathews and Holde, 1990) 91nN15ASI9@8U
sUuuulnallusfuvesninmidffeuatninduny 1aid
waulusAuusinguuaadiuans egslsinin Juau
TWsAuuduiusnguureureIadua1LALLaa

) a" Y  a o

druvuigndeuingd Faduvuiundedvuy) (Fig. 2)

v v v
[ v o

fatunIndseuainiifuenaiiledlnuenanlsmdu
parUsENaULEantay Wati et al. (2009) 578971477

woulUuRuntuninlaanan 215, 132 uag 39 fla

'
=

anadu tulnalalusfuiiedludivis Tuvas
Rawdkuen et al. (2016) 51841431 NNIATIBUANE
Inalalusfiudussdvszneulaeiiimdnluanad 35

Alamafu

7. Usunauansusenauiluaanaznailiuasnnaviun
USunaasusenauiueandvunvesdIsannann
AnAsiouanmuniu Table 5 a1sUsznauiusaidu
~ & P ~ Py £
arsvmulaevaluluiiy wazdsienuianisesngmoni
Fanaw Fesrudeautinisiduarsdiueyyadase
(Khairunnuur et al., 2009) @1suszneufiueaainiiy
JuansfueyyadaszainsssumAnidanvansaly
Ya & &
Astydanmsaurselauausalunisivilalasiau
\iavdnayyadaseiindu lnglanuduiusiuiiuiu
wagiwnusvemylanasndavesiiuea (hydroxyl
groups; -OH) (Mohdaly et al., 2011) 21nN1TIATIZN
USunauansusenauilueanauuanuln @15ainannin
T - z
NVUBUANAUIHUNUTUIUEITUTENDUNUDANINUA
Wiy 7.72 mg GAE/g DW @eiiuSinaugaidieiiguiv

v
@ A o W a

wiafivuilady 9 Wy 9161 (138 me  GAE/g

Uil 15 atuil 1 unmau - Siquiey 2561

Volume 15 Number 1 January — June 2018



Prawarun Agr. J. Volume 15(1) 2018, Pages 178-193

sample) 91917 (2.88 mg GAE/g sample) (Vishwanath
et al.,, 2012) NN (sesame cake) (1.94 mg GAE/g
sample) (Mohdaly et al, 2011) Lazdndumn
(0.51 mg GAE/g sample) (Rawdkuen et al., 2016)
fatiFinuasUssnoufiueaiinulumdefivazdusg iy
¥in aeiug anImenIe q%ﬂﬂﬁIUﬂﬁiLﬁULﬁﬂﬁ uag
ﬁumumsmwﬂqﬂ Judu (Peng et al., 2005) Lee et
al. (2013) ladnwivlialazUsuiuvesarsusynauil
uoaluadnntdeunuin ansuszneuiiuoandnluwde
aisfou 18uA rosmarinic acid 3-O-glucoside Way

rosmarinic acid laeiiUsuiuSesay 49 way 48 ¥99

USunauansusenauiueanaun amuansu

Table 5 Phytochemical, antioxidant activity, and

anti-nutrient of perilla seed pressed-cake

Parameter Perilla seed

pressed-cake

Total phenolic content 772 £0.12
(mg GAE/g DW)

Total flavonoid content 8.21 £ 0.25
(mg CE/g DW)

DPPH inhibition (%) 5291 + 1.26
FRAP (mmol Fe(ll)/g DW) 10.68 + 0.20
Lipid peroxidation 17.36 + 0.48
(nmol MDA/g FW)

Trypsin inhibitor (specific 0.74 + 0.03
inhibitory activity; units/g

protein)

o-amylase inhibition activity (%)*  37.26 + 1.54

Data are mean = SD of triplicates.
*Acarbose (1 mg/ml) 69.28 + 1.44% for @, -amylase
inhibition activity.

1 § @ dtdld Q(
asnqunaliueeiiluasng nuaindgvsly

n13i1ueyyadasy lngasainiainninadden ann
UsuiivTunaalueuavisiue 1indu 8.21 mg CE/g

'
a =

DW (Table 5) ZsfiUsinaguiioieuiuminfiviiiu

Uit 15 atiuil 1 unAu - fquieu 2561

¥iABu 9\ 9181 (0.05 mg CE/g sample) 9197173
(0.12 mg CE/g sample) (Vishwanath et al.,, 2012)
Lugmua‘%ﬁaﬁﬁﬂu(o.ﬁ mg CE/g sample) (Wannes
and Marzouk, 2016) wagiudaunand (3.50 mg CE/g
sample) (Anwar and Przybylski, 2012) A14@ALA
(ripeness) voaudninasdousinamatiuees Wewdn
finnuAnnuvsinanaliuesdfeziiiudunwly
8 (Peng et al., 2005) Ishikura (1981) $1891U1@1T
ngualussdiinulundanifou de warlau
(flavones) Fuduansdindesuazansiinufie apigenin
wag luteolin Tnenuludnsndiu 1:1 Peng et al
(2005) uas Ha et al. (2012) sreuinudnnieud]
nquvaliusssifusduszney Fasznoume (+)-
catechinapigenin wag luteolin wonanil Zekonis et
al. (2008) uay Yu et al. (2017) enuIuEnniteu

[

<) ' a o 14 ! 3
L‘U‘LlLL‘ViﬁQ‘UENﬁ’]i‘WE]ﬂHLﬂSJﬁ’]ﬂﬂJU Taun Warliusen

&g

YfureusemewaraIsusenauiluea d9asivaiiidy

¥
a v <

asoenguametinn fufumdnnisousdignisu
n13AANISWH (anti-allergic) qw%‘é’mmié’nmu (anti-
inflammation) fuE# LS (anticancer) gnddy
pondndu (antioxidant) uazgqvaFun1IRIyAUL
‘UENL%EJLLUﬂﬁL%‘EJ (antibacterial) f\]”lﬂwaﬂ’]'iﬂ/lﬂaaﬂﬁ

anunsaazuladn arsadaainninaadeuainuidy

¢
<

anursaduunaamudasnnilavesaiseangnini

e

8. AANTIUNTATUBBNTLATU
Jagtuansdusyyadaseansssueflasy
arwauladusgrin selugnaivngsuoinis
\A309d1919 wazen iesandaudnaisatuaiiy
Yaeaduveaguilan n15AN®IAINTTUNITAY
pandturetansatinannnmasiouainisuge3s

DPPH radical scavenging (Table 5)735 DPPH 1u

v
o

BnsTaanuaunsavesansiunisdudseyyadase
DPPH fiiAntu Wiloouyadasy DPPH gniddlagléty
Tusmeuanansiueyyadass Avzasudandsandy
Awdes fedunisanasvesayyadasy DPPH Jadudl

anunsavsueniisadainsalunisinueyyadasy
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ypsasatadiltlunismeaeuldlasaisainainningd
Yfouaimirfunansdinisfusyyadaseieionas
5291 Tnsfigninisiueyyadaszgeniinindandu
ALAEANTUINIFIU butylatedhydroxytoluene (BHT)
s5109lag Rawdkuen et al. (2016) Anuiiissdes
Ay 3243 uag 43.24  A1UAIGU LAENAAINE1I819
desnannnaniddiouiivimnuiueauasrailuoss
ﬁu’mqu Kongkaew et al. (2015) l@s1891u3udnan
Iffoudvnfigninisduoyyadaseionar 2086
Turnsfudnnidoudihnaignsmsiueyyadasy
auiiefornay 77.83 Milfumszmdnnioudtnad
USinaaseangyismedaniiganiusdanideudvn
(UBnmansusznaufiueatmunyiunaaliuoss
savaa wiuelsfiuuagSasir-inlaflsea) Teh  and
Birch (2014) eswhnniiwataiiuusassiauans
Afosaznsiueyyadasyiuandaiu Tnsninuda
uandmnudaailuatuagninuanieiiainisanu
puyadasyivinfuiesay 2254, 3856 uay 30.94
ALEFTU Mantwaguin vlavIeatefusvosiivd
wandnafudssalifivduiinuaiseangrimaianind
afude osnnfivwdazuiailassaiauardugiu
Inenitsnaiiy
AaNsTuNsiueuYadasyiINITIATIEAE3s
ferric reducing antioxidant power (FRAP) dievn
ANIAINTavRIEsAweYyadasylunisididnnseu
viionsimdmanluguveanesin (Fe™) Tiasuly
oglusUveanessa (Fe™) anmanisinsiziianssy
Nsinueyyadaseieds FRAP lvikafs Table 5 wuin

2

ansafnannnnndseuaiaituianuansalunis
39U 10.68 mmol Fe(ll/g DW Kongkaew et al
(2015) Seuinadantdeudiidsatuazian FRAP
snaifuse Tnewdnadiioudnn (2.26 umolTrolox/s
sample) A1 FRAP sninadantdeudvhea (2.46
pumolTrolox/g sample) Teh and Birch (2014) 518474
nnuanailuan (23.64 umol Fe(ll)/g sample) A1
FRAP qa‘ﬁ'qm saqaqmﬁammuﬁmﬁ@m (16.74 pmol
Fell)/g sample) wagninwaaunand (8.67 pmol

q

Fe(ll)/g sample) m1ua19u USunua1seaengnadinin

188 FEINYAITNISIFEU

vouudafimiifuiuegiuria aewug uarggnialu
msiiuien Wudu (Peng et al, 2005) wenannil
Sargi et al. (2013) Miseeuinudantteuiigninis
fusendiatugaiiefisuiuimdauiand lneflen FRAP

= o w

987 5.24 uag 0.33 mmolTrolox/g sample ANEIAY
wiafigdifuduundavesarseangninisdinmn
TnglamizansUsgnauilusanazialouesd daans
wandfunumdrdgluianssunisiueyyadasy
(Shukla et al., 2009) FaunnaTsouatauniuga
Wuwndaimadenueansiiueuyadaszainsssuyia
Snundwmiladesanfumundeannaudatiy 7
ansavihvinfifuanslididnaseunnoyyadasy wie

Juiulaneninle

9. Mmsindiarlasoandingu
nsiinafiaUoseonatuain1TnitAszila
lpgn1smUsunaues TBARS  s181uluguves nmol
MDA/g FW Tnasnasulaueadlan (malondialdehyde;
MDA) \undsnaanujisediaesoandindunasly
Tun1susziliunsiinniziaseneendindu (oxidative
stress) lngnnzinseneendaduiinaineyyadasengy
29NTAU (reactive oxygen species) Wiluvianglusiu
1UsAu wagnsnilmasnluladie (Deng et al., 2016)
PNNITAATIZAUINIAL TBARS U99d15dAAA1NAINI
Fevatinusiunui asataannninnasiouatnusiu
U TBARS  1inAv 17.36 nmol MDA/g FW
(Table 5) Shirvani et al. (2016) 51891U31 LWAAABN
ANeslUINIM TBARS 111U 1060 mol MDA/g
sample #U3U104v99 TBARS denadosfuuTunames

asdnueuyadastiflegluwdn wisdflasdueyya

daszgeaviindfineTeondindunieliusua TBARS
#1 (Deng et al., 2016)
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10. Aanssunisaruteuledsann-ezluiaduas
oulaainiudu
ozluaadueulvivianisfianunsodosiuse
darlnala@anlunlslifivuavedluanaidnas vl
I8 8uhmauealea nglaa waziandniu arsduds
wulslerluaaayyiuthilunisiudinsinemuues
ulesiorluiad InsastisanUiuiamimaiiazgady
nszuadonls Tailanuddyannsdeiiisiuiminu
¥inft 2 (Vadivel and Biesalski, 2012) a1nn15ANWN
NaveIEnsAfnaINNINMATuaR R TuseRaNsIUNS
Fueulnidain-ozluaalunasannass Tnglduls
Huduansn wui arsafnainninandseuainungy
anunsadudenisianuveseuluisain-oyluaald
wihfu¥esay 37.26 Tuvazflayanslua (acarbose) (40
AIUANLTIUIN;  1me/ml) annsodudnisiinuees
wulgtioan-ezluaalanieiosay 69.28 (Table 5)
Fatuansafnannnatsieuatnisuiuss ans awly
gogmslulamsalatounitezanslua Reshma et al.
(2012) $1897U31 @15EARINNINNAAMNALTa Y
nsfudanisinauveseuledda-ezluiagsnn
Aspergillus  oryzae \fiesdeuay 16.95 finnnududy
0.75 mg/ml uagminwlaaglii asadnainninedl
Useansnmlunisdudanisvirauveseulesidaia-
arluaaieadniios Hano et al. (2013) $1891UIN
ansatnanwanuandiduasiidussansamlunis

v
Y

gudseulyddai-ezluaa Tnunansarfanssunis
Fudueuleddain-evluaawiiutesay 4570 (A
LWNTU 0.50mg/ml) Amutha and Godavari (2016)
189Ut asatranudnnsiinanududu 5 me/ml
wansensfudamahanueneulssidarin-ogluangs
gnAnduiosay 24.95 mﬂwamﬁmamﬁmmmaw
11 ansafmannnnmisieuaimisiuauisaannay
ﬁwmwaTuLﬁamquﬁaﬁaawwﬂs (postprandial
hyperglycemia) Tnenséiudsnsgosvasansiulawmsn
Hunalinsgafuvesimaitnginnmeanag
d1991ulnTuINIT 19U NIUTUBUETLInes
(trypsin inhibitor) ﬁmmmmm‘tumﬁué'qumsv‘mm

yaueulesinsuunltdeslusaulussuumaiuenng
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Tngasiulavuinisiinuantaluvinats wsedning
nsaady warnsilldusylevivesansenmsiusiu
(Klomklao et al., 2011) 21NAIFIATIZRAINTTUNNT
Frueuleinsvduvesansatnainninaddevare
drdunut ansatmeinnnediouataitulidnaniy
Aanssududseuledv3vdu (specific  inhibitory
activity) AU 0.74 units/g protein (Table 5) Wati
et al (2010) MEFnwanssudnmsvhaumeneuled
visuBuluwdnds 3 vlanuin wandezgRdananiy
ﬁ‘\]ﬂiiu‘&j’uéjdL@ul%ﬁ%%ﬂ%uzﬂ&ﬁﬁ@ (553 units/mg
protein) 5843110 §9913 (316 units/mg protein)
wazduae (205  units/mg  protein)  ANERY
Klomklao et al. (2011) $1891u31 dudendianianie
Aonssududfaeuledvivdusiitu 1172 units/mg
protein Pesoti et al (2015) 5189131 LWaAAITA
(quinoa seed) fiAanizianssudufuouladniudu
WU 8.56  units/mg  protein  WilawfisuAnany

Aanssududaaulydnsuduvesansainainningd

e

£ o A v oA

euainiduiuiivnssnadivseSyivaziiulain

o

€

o a

nnateulansAamzianssdudieuledniudu
sndimaans lneUsunavsuiududdmestuediu
il @reug Maasyivlafuiivesiiy nsndn waz

mstdanudeusiu Wudu (Benjakul et al., 2000)

A3UNaN1539Y

nnasfeuainisuduunawesanilulewmse
nsneeflufisndu ussng Sniadaiinsaladuyialyl
SusuBadou waznsaludulow (ewwin-3 Towfn-6
wazlowd1-9) Tuiuags nanaideuaiaiisfy
Usgnaufianseangnimadanin deszylaguiunm
ansTlusanmuaLazUSnamal e mn 3nvad
fivszansamlunisdueyyadaszgednie agalsh
AuNUAIIAIUlATUINIT (MIUTUBUETINeS) Tusesu
nilsfstumnaieuadaiituiivsdanumdullldgs
Tunsldduunasarsenisvseldiludiunauly

Handuaiamsgua Il
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