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Abstract: Chenopodium quinoa (quinoa), an annual herb of multiple species belonging to the genus
Chenopodium, is native to the Andes in South America, where it has been planted for more than 5 000 years.
Because of quinoa’s high nutrient value and many uses, it has attracted extensive research. This paper
reviewed research results from China and abroad concerning biological characteristics of quinoa such as heat,
humidity, bright sunlight, cold resistance, short-days, spikes, self-pollination, seed reproduction, and growth
period; physiological properties such as salinity, drought, frost, plant disease, and insect pest resistance; and
chemical composition such as total polyphenols, saponins, flavonoids, polysaccharides, proteins, amino acids,
mineral nutrients, and other chemical compositions. Then, its present exploitation and problems were
elaborated. Overall, research to strengthen species resources, resistance, and chemical components, as well as to
explore quinoa’s potential utilization value should be undertaken. [Ch, 35 ref. ]
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#37 Chenopodium quinoa, X FRFEFEEE ., 2R BWWHEE, B—F 1 F4RZEF Chenopodiaceae
FANEY, 57 T RS A Wik, 4K 2 800~4 200 m, ZHfE 12°N~39°S | EN554% NN N E 24
Wbk, MAEZEECAH S 000 ZEMTL ., EENBIALHAM G TRE . A4, JLRZ/REER,
1980 4726 [E A Y 2E NG HEZE NRE R GI AR T RLZ M, 2000 4 J5 #2 FF R 908 SR RN 472, I
T 20 {42 90 AEARLUG M M Bk i e R VEY) , PRSI L g R AR S5 5 F AR A . b [ T 1987 4§
H PG R AR A2 Bt P AR B e TH A6 5 Rl T 5, I 1 1992 4E 1 1993 475 1Y 58 N S il /) T ARl e
PRt HE, ERRVE . Wvg . . L WA O /N UE R R AE . B AR K M
FFE LA 7 X5 RAFRHGH B Hordeum vulgare var. nudum 5 — & AL Z Ak o 5 BRI 1 4F 1
PAPREVEEY), w4 T4k 4 500 m DL ERY R AR e i dR s JE A, BAT A mardE . mdEE R
AR . KRR, ERZEE ML, HEFRMEA 2N, HIHUREAFMAAEANHEb e, BE
B X sest w, g RN m, ERem, HRAZMIFEFME, A ERIEEHE . ik
ERBECALIRE VIR HE | A7 H B0 8 I T, BB AR A R BRI (48 2%
Yy, XFEEE RIS TR R R M A A . 2013 4R Sk R B AR LI —4E, A E kS
2013 g Ky “EBRFEEAET, BEIIA CTEEZNEY ZHERE RN EARMIRENERL S,
THBR B0 R LA S AE SRS BT 4 & i B AR S T e R R AE o 3538 16 VA il ADF R BOR i Ll |, 45
BEOMGE A, WMELZWAEY AR . WIS E . AR L RS U AT A T A D T Y F A
1 regid, VBN ZE AL 7 i oF &R SR AR A i

1 FRI;MEEKFE

HE TR AL R RS — R B AL Bk, E G L G TR AR, B RARRE 2~
35 °C, ARG 14~18 C, FEE FFA KB Bl i 7 5 76 VR (-1~0 °C) R F45 3L Z J5 T fiif -6 “CAIK ;
ok H A, MRt AR, BAEARAE T 3 000~4 000 m o= 1L sk s B E s A R A
Y, & EA L5 pH 4.5~9.5 HHAPK R AT AP B 1 s b 1+, Geerts S5 2B BFF0IN N« 45 B8R R AR
SE T MEARE , T AR 2 () R DX A B I B e, AT AR A R 1B A i

2 A FEM

A NFEMER VAFAERAR, MAEEZH, BABOASO . ROMNLO, WAEE 2 kLR
Ao ZEARBCR, BESLHM, SMRCEURED WA RS EOR, Mg st GO E A, gt gk
@, BHEO, FORAO5; RN, EREA; EREEN90~125 d. BEE/N, ¥ 2HE, A1
WAy, [HEAETY, DifE)y S 2R . 2222 IR —ta bk LA MEAE . PIPEAERBEE IR/ 1 4E, LB
AP ST, SR RIS IR . — B BBy, SRAEBR MR 10%~15%. R, Fhsh &Rk,
KWK 220 mm, HELL, A BESHBE. HAT, 2ENTRRGMAFE LR D, ARSI
E

AR MM TS0, TRESERMER, K&, WARIFEHAK LY 0 14~30 k- %7,
B4 2.5~5.0mm. AHARTE A ARNE SR AT B0 T U5 BELE I RAF, o RE it o 2 UIE U A 4 D %5 R i
B, AERP T H BN RS E RAK  BRECRME, JORE BRGNS AR B4R HE A, HAERIT R T
RAE R P AR AL @, M I R i i B nT Ok o o AE R BCRT A0 AT TR AL BE . A FE OB R 22
SR REW R, SRR BT B R TR A R AP e 24 h WRZE . BT TR RL, 1 W T
WA i 95 7K HR BRI A T ik B 2 e B i

BABAERIMT LI 6 B i A —hi s shmi. e —BUNAER; RFE. B
TE—ITAE; JFAEW: WIME—2AE; WERMW . LAE—HPRASHE s RUAH . 80% LA b B kPR A B

3 AEEFRE

AR T B W FESRYIIERE I HRAR R, Canahua S5 MBFF0IN N . B A BUR
PO PR R PR RO JOB SRR, IR R PER, AR LTI s & A 5B H5 1Y 989 H AT 98 R A WK 1k
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Vacher ™34t T 2220 T 238 NS, KIAETREMT, MR K E R AL EIRAL, HAAA)
TEACH P LLRESZ W] DL A5 i oK o3 R, R A AL LAY . Jacobsen 45775 it BE i F
RTINS, TET RN, BEABIRMIALCH RG, ROASFI ok #, ks & (WUE) |
Tho MR (ABA)FISLKRH RGEA K, 1EHEZH|T R Bban i LR DAY B2 T %

T AR AR ] LA SR R BR BE st A B SR R, R, 2222 nl i sh i fk 3, IR RBAEFh /K HEWE A3 0 1
A, AT R BIEE y pH 4.8~9.5% BRI 4R — 7 i) BE 22 F G il Kancolla” 79 W T K (4 i 52 %8
Hy 5TmS-em™ WAE LT AIA @Ik T5%0m & 255, Adolf S MHRGY T REAZ Mf ER PR HLHT , A B it 3h
PR A DR AT BEAT - JE A B R 2 A 0 Y A O P RO B S T (Na®), KRBT A Eg 7~ (Na*) s B
AR P AR A2 1 5 DR B A0S 1 (K B A B xS L A R i 45

Garcia % "I TR E | JEAE Arachis hypogaea FIKRAE Gossypium spp. )25 PEm v F - (b, {H)
FOPREZZ (0 by (HAR, FORBBN T B R 2 S BE L 7w RIRRE D o Jacobsen %A S # 1E
5 B B KA Ko i s H AR B e R B i . Geerts S5 A BIF IR IA N o JTAEIRE R A0 T 52 W 360 458 s i AH ¢
P A TR B] A AR DG, PRI, AT AR 9 5 98 TR A 4 1 2 22 i W 4
4 Ao A
41 R &

Pasko S8 GREITIN Y, BAEFF B 2F P A B Z S Z B . Alvarez-Jubete, Hirose 45 i 58 44
REIM 5, Alvarez-Jubete 555 7E I B Al b XF 22 22 o S 2 W 0 5% i MBS AR AT T 00T, AR EEE B2
Tl e R AL S B S R R .

42 B®

Estrada 45"\ 5 WO SRS A — M ek, LT DA R AR R 26 e 1 52 i) LA % 3 o 285 R 34 o
i . Woldemichael 25 S BIFTE e BLEE 22 77 v i A AR 1 19 2 1K (209%0~30% ) o 33— SE 4 GE A
Sk Ao} B8 A v i R AT B Ak AT DL AR s M o Brady ZRGBESSIA Y, BUIN T T A ER &S
FOR WA TR, TSR JERE L 25 ERE . Stuardo £ %3 2 Ah5e b i R U 4T T R[] 1 Ak
B, AURRW] . FORGAE P RES AL, S A B2 5 RSN h S A Ko T e W AT Y, A
W2 NG K, HX K& BP0 IR o R AiMartin 4 2, Woldemichael 45 858 25 R — 2,
SRR S Fe i B WUl AR s, AEIX Rl @] 7= 9 0 AN B SO 13 BAR N B . AT & T EE 2 20
— AR o KR IR £ A5 LA & bk, 30 X Heahse ik — 20 i TR H]

43 HEEA%E

Zhu S5 PNEE AL T 7 4y iy 6 e EZRAL- S, 23 L AE B 3-0-[ B-D- Ik Mg SRk (17 - 27) 1-
B-D-2 | M {kaempferol 3-O-[ B-D-apiofuranosyl (1’ - 2") ]-B-D-galactopyranoside}, 1173y 3-O-[ - I R,
ARERL (17 - 2") ]-B-D-2FLBEF (kaempferol 3-O-[-L-thamnopyranosyl (1" - 2") ]-B-D-galactopyranoside}, 1]
A3y 3-0-[ B-D-PE g 7 SR Ml 4k (17 = 27)-L-nik i B2 M 45 (17 - 67) ]-B-D-2E 7L WE 1 {kaempferol 3-O-[B-D-a-
piofuranosyl (1" = 2")--L-rhamnopyranosyl (1" - 6") ]-B-D-galactopyranoside}, 11125 3-O-(2,6-di-L-Hlf iR i 2=
WL -B-D -2 F B {kaempferol 3-0-(2,6-di-L-Thamnopyranosyl )-B-D-galactopyranoside}, #il Jz & 3-0-[B-
D-1J: g S A (17 - 27)-L-nik igg B A BB 3% 17 - 67) ]-B-D-2f FL B {quercetin 3-O-[ B-D-apiofuranosyl (1’ -
2")-L-thamnopyranosyl (1" = 6") ]-B-D-galactopyranoside} I fz & 3-0-(2,6-di-L- ik M 53 250 5L ) -B-D-21- L b
1 {quercetin 3-0-(2,6-di-L-rhamnopyranosyl )-B-D-galactopyranoside}, Hirose 25" )\ 2 Z Fif - Fp 43 55 15 5|
4 TP i 2L G W, 23 00 i B R (quercetin) , LA W 3-0-(27,6"-di-O-oc- Ik I B 254 Ak ) -B-2F FLH 1T
[ kaempferol 3-0-(2",6"-di-O-a-rhamnopyranosyl )-B-galactopyranosides ], #fil iz % 3-0-(2",6"-di-O-o- i IFf FL 2=
WL ) -B-NE I 35 & BEH [ quercetin 3-0-(2",6"-di-O-a-rthamnopyranosyl )-B-glucopyranoside ] F#i Jiz & 3-0-
(2"-O-B-W MR 7 3 bl 3 -6 -0-au- M 1 FRL 20 ) -B-2F F M [quercetin 3-0-(2"-0-B-apiofuranosyl-6"-0-a-
rhamnopyranosyl )-B-galactopyranoside ] .
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4.4 L

MR, BEEAEENLER . WHEZR . B, AN 2R R b7 T
—E M5 Cordeiro %P HIK 1 100.0 g- L™ AU A ARV IR ZE I B2 22 Bl 7 (TR 5 0E k) i i 2 0, il
b UK VR - R R R R 0 O A% 2RI AE X e g PQW, K2-30EM,  K1-10RM X% K1-
30RM #EATHERLAT AT, 5 R EoR . BIRAMERT & Bl 2, A D R0 R PR 200, i e R 1Y
I\ EEAG] 490~27 %0 A4
45 EARSSER

Lamacchia 58> (AF 55Ny, R0 A ) A0 L, 2222 vl R 06 86 1 500 o ok 20 500 o o PR 25 45
MIREFEINR, BEAZ R B ik 155.7 g-kg, JFE SRR (57.1 g-kg™), &R (100.6 g-kg™) S5H 1%
SR, RAHEIR(7.63 g-kg), AEMR (1163 g-kg™) a4 LR . Bhargava Z 7 W WF5Eil g, #k
LA HE R (4.0~10.0 g-kg™) 35 P PR LR
46 HREHFRZ

Hirose S F 5 2 W], 2L EAH FE M o E (30.0 g-kg™ ), . 8. 45, 8. B, PR
OB s TR .
47 Httmko

BEPHEAR B, HAERE, IBF, ARG RS 0 5oy Bod AR i, v g B B i 4 BnT ik
WY 2~3 45, HIR AR e M e

5 FARFAA

51 gRA%

AL YIAHLL, A2 48 5T 70 BUIR 5 (140.0~220.0 g-kg™) s & & R &SRR, HAE LR L
AN A BB 50k 4120 (FAO) 42 H 1 BEAR LE 9 42230 75 g i o4 20.0~100.0 g-kg™'PY5 i & 2F 4k 5=
W, HAEGEES,; e &2y kgt RZE, B TFREEPRS AR S HEAR, B8 ER
WA EYZ 3N KBRS . B FF T R /NK Setaria italica —FE HAZE S, 0] LU il i
W EA I, T LM S5, B M AR R T USSR EH, nERESREEWEAR, H
B, T EZEE RN T R B R . BRSNS . BT DR A R B I A
52 IWF%k

HEPEAREFEWNAERR . BRSNSy, M4EER By o] LIS UIR T8, 25 Bl nT L LR 22
EECA M, Wk, 2R URERL SRR, g, koK. BiRFLAE, B, CHAZMEMH
L RZHNORFE S LT . 4k, ZE iR aCE A T Z i 25 3R TR AE ) Ts HEAE T, dn ey A
L FEEMER . M PO L BIEO B AR, LA T DU B AR R L AR
R R HERF . PR EE,

53 RAFX

B DT S H AR 43 3% 20.0~60.0 g-kg™! 12 A (saponin) ZE U EACHE ) o X 26 g R HATT AR W) %o
NIETEHE, AT AR 22 4 A A sl R B, AR LA 25 2% il W oh CRERAR B0 ) 5 3 w] R A A 4]
BE ORI AAR AR GRS Ah, BEZF T UAME NS g amel, THLE, HERFERE.

54 #HAAXR

Lucimara 500y, IEEZZ sh 4 U B4 205 RO R IR 2Rl IR it . Jidh, BETPSHA XK
SRAF Y MESL R , A MES R 32 22 5 Bl R Y L 2 — )W MRy, TEIG IR &% k. B
WL RENR, DAKIRB OGS . SRR AERE AL S, JUCREFLMRIE . TS R . SRR AR Ol
B B A R
55 MEMEFE

OGP e, MR ZRE, B N 02~3.0m, FIFEIALZH, A6, EO, 6. WO, L6
TR, G205 R OLEC M EAR =, 4 REKE X S0 B A0 1 3 I B 22 e VR AR I PE IR T 2 A v, T LR
AR AL, T R 8 3k T Ak 1 AR AR SOME
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%5

AR, E WA EXN AL —ERNIE, HRZRARGENIT . —Trm, b TRER™ TR

WX, HE P WA IR, B AT AR A A XOR UG, SIRhRE A — 2 IRME, 5 0 18 A s
IS G RO XA R R RE A B, T KB A RV o 55— i, BUREAZ B4 5 000
ZARRARAE T, (HR BT M AR RILLHEARBEANTHE— PR ARME W . AT, x2EE ik
S 1 3R ORI SE LA S A W3 1 25 5 T BIE TS SR AL AW A B B, X BEZ TP R AN . Bz, BT
BRI EAR R, XA R GER POsi e . B IR MO A M A (B 25 7 T AT IR A R GEBE 5T
T K, BA B B T SCRI™ I A B A5
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