ATA...SYNY (Wgw) Liagunw

afye) ATYATIAY
dinnuveyaayulng

ANELNFUAIENTUMIINYIAUUANA

A12 (Quinoa) ©38UNIALDIAZENIT A7
1 30 Nt (Chenopodium quinoa Willd) 1Ju
onsdnilavdeaiimdsonuusenulungueu
f3ngvaw ilesnlgurmslaruinisgs A
Duiwiudtedusaudioniiuouda nivewsn
1 yushdundaduvusilusadusouildinng
wnzUgnuazuslnaAthduidunainimaneiul
1089 wdaziinnstwanfiaunsuuseniuduy

v v oA

p1s3InLdaniloudusyie waluause

o

LY

wiATdadusyiufion (pseudo-cereals) laila
Seyiiv Ingogluaed Chenopodiaceae FaLluad
WweatuRnluy Uaeias wazingy

dauitnsulsenmu fe whn wanAtiliwiadn dehugudnans 1.8-2.6 wu. Ivain
waned wandensuusenuiifiesaud Ao dv12 duns wazden lnevnlvazdundauvinduuds wie
ilusuludnvaziiendunisdudn wiedihiisavfdu o Wiiedy awnsaldnaumudeandiduuig
dlumsnanaunds veaseldsuusemududnaaniedndy uonandlunagisiuanunsailuly
\Hesdmila (1)

@ v A 1 4 = 6" v % a a
winfalinuAmlavuIn1sas aauluiiglusiu mstulawse wule ludu 3adu way
A [y =) A o [ 1 1 a 1% ra A . a . S

Wndousr1eg dnsaegiiludndudesnsnienaissiia laun §28u (leucine) ladu (lysine) winloflu
(methionine) Wllaazailiu (phenylalanine) lala@1%u (isoleucine) n5latiu (threonine) 218w
(valine) n3latiu (threonine) wazn3ulawlu (tryptophan) (2) usnainlifalsznaumeansngnuiail
(phytochemicals) NiUselogtsaguain lown Indiuea 91ludu Inleakssea way phytoecdy-
steroids (3, 4)



Uszlevisiaguainvasfiia
nsAnyIMIeAaLin

nAnSaiomnsiivihanuilsdihiinade destunsuieansemshudniivinansemsle e
Tidnsulssmundeay 100 n. Juay 2 ads Hunan 15 5u (5)

nsfnwinaseszauladuluiionve At slurzlimﬁﬁwmﬂizﬁwLaauﬁﬁﬁmﬁmﬁw‘z‘iﬂﬁ
SuUszmuAtavand (quinoa flakes) aunm 25 n/3u Wulaan 4 a1t wuinszAulBInIaaIne-
508574 by LDL lnsndweslsa thiobarbituric acid reactive substances (TBARSs) wagin1dudlu
Feonanas vagiiszdiures glutathione findu (6) uarlusiaadasyendd Suussnudiilusy
YoI5 gAY ALNS (cereal bars) vu1n 2 Wie/Tu (1 wisdsenaudedta 9.75 n.) 1Wural 30 Tu
wusEiUTesmeLadmeseas iy Insnaweslsd wazluiu LDL anas seiureniaa viviing was
AMUAUanaTUiY waliiidedAgynieads (7)

msAnwlufielsawduen (celiac disease) Fadulsadlddnavaianiiifinainnisus
naw (sluten) luemsdmandnand 4nuisiad wazdnilsd leglisudsemuAtamand (quinoa
flakes) 6’?5@Lﬂudawﬁwaammiﬂaaﬂﬂqmuﬁm%“uﬁﬂw Tuaz 50 . Wunen 6 &anh wuanis
dAthluewns fuielinseensunarliviiliornisvedsaudas vinldameganesingvesdnld
wazAndonsneg Aty warluiuludonanas (8)

ﬂ’13ﬁﬂmNaGiaizé’uﬁwmaiutﬁamaqﬁﬁfﬂuﬁﬂmmewusuﬁ@ﬁ 2 ISUUTETMIUDIMNTNLAT

=2 v Y

aatitma (glycemic index) fn Femindedtanieg Wunan 6 Weu wulssauimaavadludon

[
=

(HbALc) anad uazseauvedludiu HDL Wsdy WalsuiunaugthensuussnuemnswinSayiyig
wulvas (9) Welioanadinsauninduaziisiuivnusulsemugneisiiniathiudsenoveg
80 N. nasINUY 4 vy, Wisuusemuemsnasiugadiadutiunniags (high slycemic index laud

(%
) [ Y o

ANTUNDA UUNSTIUA WATINMINANIL) TATLAULIAIA MILADANDULALARIINNSUUTENIUDIIITNG 2

De @

'
1 s

ilo WisusufunguiilyisuUsenmuovnstsiivuntiandmand 125 n. iudndseney wuiinis
fulssmuemsiidatadudulszney  fnsanseduinaludeavesoiaainsuasdtauma
1¢ wazsilmumusiedinia (slucose tolerance) At (10)
nseneluenaatnsmameihimdniuddisulsemusunddsaivianudeiin 1 du/
fu (vundls 1 %y tniin 160 n. Suth@danauog 20 n) Huna 4 dUansi wudshldaeduihmaly
Fonanadld uwiliinavieiinadntoorestinnudeidug vadsavasndonuaziile Wy suau
dugdu AolaamoIeaTIN ludu HOL nInlusiudase, apolipoprotein Al, apolipoprotein B, toulwl

aspartate transaminase, alanine transaminase Wag C-reactive protein (11)



NSMLNFINE
dmsun1sfinwgnsmandivenvesdith nulgrisiueutadasy (12-24) tuinlugydiay
YpsAth esnluwdnfAthuszneudeasddgiieongrsiueuyadassvanesia laun asilue-

a

an Wndugaalsa uazlusiu lnewdnfthadasliviunuvesasiiuednsiugdn wazlqrsiueyya

()

aszfifign s09a37 Ao AuAs LAz (16, 17, 19) @1v099 (bran) uaziUFonsiumdn (hulls) 9zl
qid nueyyadasy warUTinuesitueangeninwdailiiiunsted (whole grain) wasiikoniuden
viueen (dehulled grain) waziandiiun1sdad (milled grain) (25)

uenniadnathdigramandyinendug fuaule Wud gqrsamima (26) asladulu
dam (27-29) duuzise (22, 30, 31) Fudaeulaa] o-amylase (25), ai-glucosidase (19, 25, 30),
angiotensin | converting enzyme (12, 21, 30), matrix metalloproteinase uag tyrosinase (23)
Ufussuugiiduiu (20) annsdniau (32) duidiefiad Candida albicans (33) Fudeuuniide
Escherichia coli way Staphylococcus aureus (34) uwagyinlidindenunsunan (33)
nsnagauAMuduny

maveaeuiwdsundulunyding lnedadiuaineluduanudn vwin 300 uan. wWivnsls
Awlls wudnlavinlvivume wazliiineinisiiy (35) mﬁﬂwﬂumLLiwﬁlﬁiéf%m'ﬁaaﬂﬁ’]é’qma%q
Tansatmanwdaftildannislelasladeaeulsyd (hydrolyzed quinoa; HQ) wua 2,000 1n./
nn. IlesuNseanidINIesIuAunsasann HQ vuim 2,000 un./nn. tWuiar 30 u wuin
ansain HQ lulufivdelouazduromy (28)

M lAnaoIn1sUn

fsenuluvdseny 29 Y Mo nsiuiiunuam dudhile uazdwin fanadeddnludiae
(choking sensation) fiiuaufivfinvuuazniinen ndwinulssmuadndsiatuiuddsznou 5
Uil waziilonaaeuie s skin prick test wuingtefienmsuiiudadta (36) wazaeeny 52 U 3
omsnaugIuIn nawiladnunge (dystonia) aufie waziuiRavils udsniisulssnuatisiui
Uanuazvunds (37) Tufthends o1y 38 ¥ Adulsanasaemmssniauannisinidonvnsledluila
(eosinophilic esophagitis) Hiea191n417813 e umeaaunsuidies skin prick test way
serum specific IgE wudntheflomauiiudndt wasutlsdnin (buckwheat) faugtaefifulsed
AMaNAeINsTuUsTEIMURThuazdnivide (38)

cala °

sanaastarunsuazUsslerifinneguain vhlvddigndadnlu “Super Food” 8n

wiavids waziinszuannuionusinaivanniy  lngeniegiveusulsemuemnsiuunaug At

aunsavuviduemnslavainate nsasuUse UL Ut e wazUs1AnNgueunviliinenns

Y [y

W AOUNRAUN AR 151UNTUUTENIURIMIAY BEYU “AT” e



LBNE1591994

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Grubben GJH, Partohardjono S (eds.). Plant resources of South-East Asia No.10. Cereals. Leiden: Backhuys Publishers,
1996:199 pp.

Koziol MJ.  Chemical composition and nutritional evaluation of quinoa (Chenopodium quinoa Willd.). J Food Comp
Anal. 1992;5:35-68.

Gordillo-Bastidas E, Diaz-Rizzolo DA, Roura E, Massanés T, Gomis R. Quinoa (Chenopodium quinoa Willd), from
nutritional value to potential health benefits: An integrative review. J Nutr Food Sci. 2016;6(3):1-10.

Navruz-Varli S, Sanlier N. Nutritional and health benefits of quinoa (Chenopodium quinoa Willd.). J Cereal Sci.
2016;69:371-6.

Ruales J, de Grijalva Y, Lopez-Jaramillo P, Nair BM. The nutritional quality of an infant food from quinoa and its effect
on the plasma level of insulin-like growth factor-1 (IGF-1) in undernourished children. Int J Food Sci Nutr.
2002;53(2):143-54.

De Carvalho FG, Ovidio PP, Padovan GJ, Jordao Junior AA, Marchini JS, Navarro AM. Metabolic parameters of
postmenopausal women after quinoa or corn flakes intake-a prospective and double-blind study. Int J Food Sci Nutr.
2014, 65(3):380-5.

Farinazzi-Machado FMV, Barbalho SM, Oshiiwa M, Goulart R, Pessan Junior, O. Use of cereal bars with quinoa
(Chenopodium quinoa W.) to reduce risk factors related to cardiovascular diseases. Cienc Technol Aliment Campinas.
2012;32(3):239-44.

Zevallos VF, Herencia LI, Chang F, Donnelly S, Ellis HJ, Ciclitira PJ. Gastrointestinal effects of eating quinoa
(Chenopodium quinoa Willd.) in celiac patients. Am J Gastroenterol. 2014;109:270-8.

Jenkins DJ, Kendall CW, McKeown-Eyssen G, Josse RG, Silverberg J, Booth GL, et al. Effect of a low-glycemic index or a
high-cereal fiber diet on type 2 diabetes: a randomized trial. JAMA. 2008;300(23):2742-53.

Gabrial SGN, Shakib MCR, Gabrial GN. Effect of pseudocereal-based breakfast meals on the first and second meal
glucose tolerance in healthy and diabetic subjects. Open Access Maced J Med Sci. 2016;4(4):565-73.

Li L, Lietz G, Bal W, Watson A, Morfey B, Seal C. Effects of quinoa (Chenopodium quinoa Willd.) consumption on
markers of CVD risk. Nutrients. 2018;10:1-17.

Asao M, Watanabe K. Functional and bioactive properties of quinoa and amaranth. Food Sci Technol Res.
2010;16(2):163-8.

Dini I, Tenore GC, Dini A. Antioxidant compound contents and antioxidant activity before and after cooking in sweet
and bitter Chenopodium quinoa seeds. LWT-Food Sci Technol. 2010;43:447-51.

Pasko P, Barton H, Zagrodzki P, Gorinstein S, Fotta M, Zachwieja Z.  Anthocyanins, total polyphenols and antioxidant
activity in amaranth and quinoa seeds and sprouts during their srowth. Food Chem. 2009;115:994-8.

Hirose Y, Fujita T, Ishii T, Ueno N. Antioxidative properties and flavonoid composition of Chenopodium quinoa seeds
cultivated in Japan. Food Chem. 2010;119:1300-6.

(23) Tang Y, Li X, Chen PX, Zhang B, Hernandez M, Zhang H, et al. Characterisation of fatty acid, carotenoid,
tocopherol/tocotrienol compositions and antioxidant activities in seeds of three Chenopodium quinoa Willd.
genotypes. Food Chem. 2015;174:502-8.

Tang Y, Li X, Zhang B, Chen PX, Liu R, Tsao R. Characterisation of phenolics, betanins and antioxidant activities in
seeds of three Chenopodium quinoa Willd. genotypes. Food Chem. 2015;166:380-8.

Nsimba RY, Kikuzaki H, Konishi Y. Antioxidant activity of various extracts and fractions of Chenopodium quinoa and
Amaranthus spp. seeds. Food Chem. 2008;106:760-6.

Tang Y, Zhang B, Li X, Chen PX, Zhang H, Liu R, et al. Bound phenolics of quinoa seeds released by acid, alkaline, and
enzymatic treatments and their antioxidant and Ol-glucosidase and pancreatic lipase inhibitory effects. J Agric Food

Chem. 2016;64:1712-9.



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Yao Y, Shi Z, Ren G. Antioxidant and immunoregulatory activity of polysaccharides from quinoa (Chenopodium quinoa
Willd.). Int J Mol Sci. 2014;15:19307-18.

Aluko RE, Monu E. Functional and bioactive properties of quinoa seed protein hydrolysates. J Food Sci.
2003;68(4):1254-8.

Vilcacundo R, Miralles B, Carrillo il W, Hernandez-Ledesma B. In vitro chemopreventive properties of peptides released
from quinoa (Chenopodium quinoa Willd.) protein under simulated gastrointestinal digestion. Food Res Int.
2018;105:403-11.

Graf BL, Cheng DM, Esposito D, Shertel T, Poulev A, Plundrich N, et al. Compounds leached from quinoa seeds inhibit
matrix metalloproteinase activity and intracellular reactive oxygen species. Int J Cosmet Sci. 2015;37:212-21.

Pasko P, Barton H, Zagrodzki P, Izewska A, Krosniak M, Gawlik M, et al. Effect of diet supplemented with quinoa seeds
on oxidative status in plasma and selected tissues of high fructose-fed rats. Plant Foods Hum Nutr. 2010;65:146-51.
Hemalatha P, Bomzan DP, Rao BVS, Sreerama YN. Distribution of phenolic antioxidants in whole and milled fractions
of quinoa and their inhibitory effects on Ol-amylase and Ot-glucosidase activities. Food Chem. 2016;199:330-8.

Graf BL, Poulev A, Kuhn P, Grace MH, Lila MA, Raskin I. Quinoa seeds leach phytoecdysteroids and other compounds
with anti-diabetic properties. Food Chem. 2014;163:178-85.

Foucault AS, Mathé V, Lafont R, Even P, Dioh W, Veillet S, et al. Quinoa extract enriched in 20-hydroxyecdysone
protects mice from diet-induced obesity and modulates adipokines expression. Obesity. 2011;20:270-7.

Meneguetti QA, Brenzan MA, Batista MR, Bazotte RB, Silva DR, Cortez DAG. Biological effects of hydrolyzed quinoa
extract from seeds of Chenopodium quinoa Willd. J Med Food. 2011;14(6):653-7.

Takao T, Watanabe N, Yuhara K, Itoh S, Suda S, Tsuruoka Y, et al. Hypocholesterolemic effect of protein isolated from
quinoa (Chenopodium quinoa Willd.) seeds. Food Sci Technol Res. 2005;11(2):161-7.

Ayyash M, Johnson SK; Liu SQ, Al-Mheiri A, Abushelaibi A. Cytotoxicity, antihypertensive, antidiabetic and antioxidant
activities of solid-state fermented lupin, quinoa and wheat by Bifidobacterium species: In vitro investigations. LWT-
Food Sci Technol. 2018;95:295-302.

Kuljanabhagavad T, Thongphasuk P, Chamulitrat W, Wink M. Triterpene saponins from Chenopodium quinoa Willd.
Phytochemistry. 2008;69: 1919-26.

Yao Y, Yang X, Shi Z, Ren G. Anti-inflammatory activity of saponins from quinoa (Chenopodium quinoa Willd.) seeds in
lipopolysaccharide-stimulated RAW 264.7 macrophages cells. J Food Sci. 2014;79(5):H1018-H1023.

Woldemichael GM, Wink M. Identification and biological activities of triterpenoid saponins from Chenopodium quinoa.
J Agric Food Chem. 2001;49:2327-32.

Pagno CH, Costa TMH, De Menezes EW, Benvenutti EV, Hertz PF, Matte CR. Development of active biofilms of quinoa
(Chenopodium quinoa W.) starch containing gold nanoparticles and evaluation of antimicrobial activity. Food Chem.
2015;173:755-62.

Verza SG, Silveira F, Cibulski S, Kaiser S, Ferreira F, Gosmann G, et al. Immunoadjuvant activity, toxicity assays, and
determination by UPLC/QTOF-MS of triterpenic saponins from Chenopodium quinoa seeds. J Agric Food Chem.
2012;60:3113-8.

Hong J, Convers K, Reeves N, Temprano J. Anaphylaxis to quinoa. Ann Allerg Asthma Immunol. 2013;110(1):60-1.
Astier C, Moneret-Vautrin DA, Puillandre E, Bihain BE. First case report of anaphylaxis to quinoa, a novel food in
France. Allergy 2009;64:819-20.

Lopez DEQ, Zavala BB, Ortiz I. Cross-reactivity between buckwheat and quinoa in a patient with eosinophilic

esophagitis caused by wheat. J Investig Allergol Clin Immunol. 2014;24(1):56-71.



