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Analysis on main nutrients and antioxidant components of quinoa at
different sowing dates
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Abstract: The effects of different sowing dates on the contents of main nutritional components and antioxidant com-
ponents of quinoa were studied by using two quinoa varieties of Dianli 1 (red quinoa) and Dianli 2 ( white quinoa) as mate-
rial. The seeds were sown in eight stages of Lijiang City, Yunnan province on April 1, April 15, May 1, May 15, June 1,
June 15, July 1 and July 15, 2018. The total amino acid content, soluble protein content, soluble sugar content, saponin
content of the main nutritional components and the quinoa antioxidant components including flavonoid content, vitamin E
content, ascorbic acid (V) content and anthocyanin content were studied after harvest. The results showed that the nutri-
tional qualities and health care functions of red quinoa were better than that of white quinoa, and the contents of main nutri-
ents and antioxidant components of red quinoa were higher than that of white quinoa. The sowing dates had a great impact on

the nutritional qualities and the antioxidant components of

quinoa. While the temperature gradually reduced during
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BT 2 A IR T A5 5 ( 201910006) ; F B i Bk the mature period of quinoa, the amino acid content de-

TR (2019-1-N-25318000002317) creased, the contents of soluble proteins, flavonoids, vita-
Ve A KRR 1992-) 4 TR JE CT A Wi WFSE A | 38 A fidfe min E, saponins and anthocyanins increased. Appropriate
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WIAEE . FLIGH , (E-mail) kongzhiyou@ sina.com; % i | ( E-mail) Key words: quinoa; sowing date; nutritional

qinpeng77@ 163.com quality; antioxidant components



ko3 E AP NEEHEIE B e A= e e R (L Wi 1083

& ( Chenopodium quinoa Willd. ) f&—Fp 5 I
DUAEA (2n =4x = 36) I —4FLE FER} A 38 XTI REA
PEl 1 DR TR S8 2R L ik, 455 000~
7 000ZA4F £ FH AR b7 s 1) 13452 800~ 4 200
m #A A, B Rl R BRI AE A
MEAR3 000 m DAL BRI KZ°0 300 mm (175K
WX B AR — 90~ 220 d, ZE K JE
EENGE Sl EPET R 7378 ¥ IS TS
FEE IS (RE SR W FEYS TR PO B
PR b s, R B ORI R I R Y C3
Y™ A ERAR 4140 (FAO) BF 58 N M 3E 2 J2
ME—REAS I L R IT A FEAR 5 R TR MR 4, Bl
VEEFRNEY), IE MR 22 N B W
BRI B B K S o I A AR
PO £ 08 95 2 4 T ) 8 RV T B A 2013 4F
FE PR LA DISEBTAE L R HART

B AT A TN E SR (B R B i A 280 v
SiaEbE, A APREE R E W WE AR
RS R BTA W EIER Y 6 R A
BEEFRINA Y, Reguera SEFIT K PR B b 3 0F
FEE AT IR LR T R 5 R R A A
AR S AN R I A A 2 MR, K
PRLTREFN (A5 TR bR 52 R b R 4 il 2 b, Fh
o 2 TR TR 35 PR 7 Al A7 HURS R B BRI A s i, o
FERIZRERET T R TR ST B IR MR 2 T A
BRI, KT R EFRVR B AR S (Y
WHoR g R, i B A R M SR A iz
B R G Miranda 25608 % B8 R[]
G b DX A (1022 27 7= 5 FURF b7 20 B W 8 AN
[F) o ASBHFE 38 A 355 486 01 0 A T B R B K e W 2
HEE IR BB A B BB R, B A
T AR T ) B I PR B HE e A i — 2B
G )% S0 90 %ot B 27 2 B R A 43 R A R )
T oA A S R S8R 8 R SR i
WA, BB ) R 3R Rl R R 2 AR
RSk
1.1 RIER A

VEFHEAE | 5 (L3 MEEE 2 5 (HEE)2 M
Fft R a0 A1 Ak
1.2 iXIe R

2 A VLT A P340 AR K AR UL

1, 2018 4F 1 AP L, b 6.7 «C,6 A
SRR, M 18.2°C , AR R, H B iR
ZARK, BEAKEAE 1 A 12 AHf, N 3 mm,7 H
YRk B e i, i 245 mm, 2630y BRI B R 2 (B
P BT MBER(FF AF), TEITLEEZ TR
6 Ha1Z= 7 AwWiEF,

30
25
20
15
10
5

A (°C)
[% /K F (mm)

0 1 1 1 1 1 1 0
1 2 3 4 5 6 7 8 9 1011 12
Hy

—o— AYH kR, —e— HHH R
—— HESIE; —— HBBKE

E1 mEaEmImmASEMEKE
Fig.1 Monthly air temperatures and precipitation in Lijiang

City, Yunnan province
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Table 1 Variance analysis of some important nutrients in quinoa
( F value)
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Fig.2 Effect of sowing date on the content of total amino acids

in quinoa
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Fig.3 Effect of sowing date on the content of soluble proteins

in quinoa
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Fig.4 Effect of sowing date on the content of soluble sugars in

quinoa
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Fig.5 Effect of sowing date on the content of saponins in quinoa

2.2 BEMBEENEURSSENZIE
BEGVAA T AR RE L R B R E T
RMPR (V) FIET R, JEil o iR E & i
FHCIR AR (V) & s AELLRE R ZE 2 A AN [ it ol
) AN [) 6 300 1) ARt o R 9 09 25 5 A TR 2 R B
MR FZEF (K 2) , MAETH 25 S AL AR )AL A
SRR ST BRI A 3 25 S, T L e
ENGIL=SE s RN
®2 BELMAEMLFBSNITESH(F H)

Table 2 Variance analysis of some antioxidant components in qui-

noa ( F value)
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Fig.6 Effect of sowing date on the content of flavonoids in quinoa

Ja AR LT W7 A 15 HEE RO, 40
AR E SN 283, 8 wy/g, YR E &

226.2 wg/g. W4 A 15 HINLI8E4E: R E S
i, 9 50.4 pe/g, WIS A1 HIOAZE AR E S
AR, 0 19.3 pe/e, BRAGMI 4 H 15 HAM, 58040
(7).

BANRE SHGPEST AR
350
300
250
200
150
100
50
0

#iE RESE (Wg/e)

04-01 04-15 05-01 05-15 06-01 06-15 07-01 07-15
#H (H-H)
oa#; mH#
RR/NGFREFIRIE S B
E7 BUENZFEZUHEREIENTMN
Fig.7 Effect of sowing date on the content of vitamin E in quinoa
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Fig.8 Effect of sowing date on the content of ascorbic acid
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Fig.9 Effect of sowing date on the content of anthocyanins in

quinoa

Table 3 Correlation analysis between main nutrients and antioxidants of quinoa at different sowing dates
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