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Quality Characters Analysis of the Seed of 60 Domestic and
Overseas Quinoa Accessions
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Crop Science Society of China ,Beijing 100081 )

Abstract ; Research on the quality characters of quinoa seed could be useful in quinoa breeding, processing,
and consumption. The quality characters of 4 domestic and 56 overseas quinoa accessions were analyzed. The results
showed that the average contents of thousand seed weight, ash, protein, starch, fat , crude fiber, total flavones,and to-
tal polyphenols in 60 quinoa accessions were 4. 23 g,2.28% ,14.03% ,57. 711% ,6.53% ,2. 46% ,1. 83 mg/g,and
1. 49 mg/ g, respectively. Domestic quinoa accessions had higher content of ash(3.47% ) ,protein(14.92% ) , and
total polyphenols (1. 78 mg/g). Peruvian quinoa accessions had higher content of fat (6.69% ), crude fiber
(2.66% ) ,and total flavones(2. 03 mg/g). American quinoa accessions had higher content of starch (59.91% ).
Bolivian quinoa accessions had higher content of thousand seed weight(4. 32 g). Quinoa with different seed colors
showed different quality. Black quinoa had higher content of protein, white and red quinoa had higher content of
starch ,and red and black quinoa had higher content of crude fiber,total flavones,and total polyphenols.
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Table 1 The analysis result of quality indexes of 60 quinoa accessions
Frt La i TR TRE(g) ST psEAL
e G () Thousand W (%)  EHEBU(%)  FER(%) Bl(%)  HEH4E(%)  (my/y) (mg/g)
Material Sample Seed Ash Protein Starch Fat Crude fiber Total Total
origin code color seed weight flavones polyphenols
rhE 1 Mt 3.63x0.12 2.96+0.05 15.33£0.17 55.80+0.27 6.12+0.03 1.25%0.13 1.55+0.00 1.65=0.02
2 Mt 351012 3.94x0.03 13.52+0.03 55.00+0.29 6.69+0.09 1.73x0.37 1.45+0.00 1.70=0.02
3 Hft 3.26+0.10 3.50+0.11 15.67+0.16 52.88+0.33 6.70+0.11 1.62+0.06 1.67+0.02 1.81+0.03
4 M 3.93+0.13  3.48+0.01 15.17+0.03 51.21+0.26 6.00+0.01  2.15+0.07 1.91+0.02 1.97 +0.02
A Mean 3.58£0.28b 3.47 £0.40a 14.92£0.96a 53.72+2.08¢ 6.38+0.37a 1.69+0.37b 1.65+0.20a 1.78 +0. 14a
ERIAE 1 Mt 4.60+0.15 2.19+0.07 15.82+0.07 51.54+0.70 6.87+0.01 2.93+0.10 2.55+0.02 1.64+0.01
2 Hft 402012 2.13x0.07 13.88+0.12 58.440.42 6.56+0.13 2.15£0.07 2.57+0.03 1.69=0.01
3 Mt 4122012 2.23+0.07 13.53£0.02 54.99+0.22 589 +0.01 1.79+0.06 2.69+0.03 1.65=0.02
4 Mt 436013 2.26+0.07 13.55+0.14 56.55+0.99 6.55+0.02 3.00£0.09 1.99+0.02 1.82+0.00
5 M 404012 1.97+0.07 13.22+0.01 60.95+1.11 6.57+0.05 2.10+0.07 2.49+0.02 1.50+0.02
6 Mt 416014  2.02+0.07 13.13£0.13 56.11+0.46 5.58+0.05 1.04+0.04 2.52+0.03 1.63=0.03
7 Mt 4.13x0.14 2.08+0.06 15.14+0.10 56.23+0.86 5.51+0.06 2.13+0.07 2.05+0.03 1.45=0.00
8 M 4.48+0.15 2.31+0.08 13.18+0.21 61.16+0.77 6.43+0.06 1.85+0.06 2.37+0.03 1.52+0.02
9 Mt 4.35+0.13  2.34+0.08 13.04+0.23 60.98+0.51 6.37+0.12 1.84+0.06 1.07+0.02 1.12+0.01
10 2 3.88+0.12  2.30+0.08 13.52+0.01 61.46+0.79 6.21+0.07 2.64+0.08 1.21+0.00 1.15+0.02
11 26 420014 2.1920.07 13.52+0.20 56.27+0.58 6.070.05 2.83+0.09 2.17+0.03 1.42+0.01
12 2 421014 2.35+0.08 13.17+0.23 58.46+0.91 6.91+0.14 2.92+0.09 2.14x0.03 1.57+0.00
13 2t 4.55+0.15  2.38+0.07 12.80+0.13 58.18+0.06 7.11x0.05 2.52+0.08 2.27£0.04 1.54x0.01
14 a1 4.88+0.17  2.14+0.07 13.01£0.17 58.78+0.76 7.20+0.03 3.00+0.10 1.87+0.04 1.25+0.00
15 2 460015 2.28+0.07 13.89+0.18 59.90+0.64 6.71+0.03 1.99+0.06 0.93+0.01 1.11=0.02
16 2 4.46+0.14  2.28+0.07 12.71+0.11 58.20+1.02 7.04+0.13 2.90+0.09 2.70+0.03 1.69 +0.01
17 2t 4.45+0.15 2.30+0.08 13.53+0.27 60.78+1.19 6.83+0.08 2.30+0.08 2.20+0.01 1.54+0.01
18 1 4112012 2.1420.07 12.39+0.01 59.79+1.04 6.76+0.12 1.89+0.06 0.34+0.00 1.62=0.02
19 2t 4.26+0.14  1.97+0.07 15.28+0.17 57.56+0.81 6.65+0.03  2.90+0.09 1.02+0.02 1.06=0.01
20 2 4.38+0.14  2.13+0.07 12.93+0.01 61.29+0.88 6.62+0.06 2.95+0.09 0.97+0.02 1.13+0.01
21 28 432014 2142004 13.50+0.07 60.85+0.96 6.47+0.10 1.73£0.06 1.36+0.03 1.21x0.01
2 1 4.59+0.15 2.32+0.08 15.15+0.16 54.53+0.71 6.42+0.05 2.41+0.08 1.04+0.01 1.16=0.02
23 2 4.03+0.13  2.03+0.06 13.45+0.23 61.02+0.66 6.21+0.02 2.64+0.08 1.14+0.00 1.16=0.00
24 2t 4.49+0.16  2.31+0.08 12.56+0.16 60.11+1.14 595+0.04 2.24+0.07 2.62+0.00 1.56=0.02
25 B 435013 2.34x0.08 13.48x0.09 61.00+1.05 6.30x0.04 2.94x0.09 1.17£0.01 1.19+0.020
26 Bt 407014  2.39x0.02 13.51+0.1 57.17x0.07 6.61+0.07 2.94x0.09 2.40+0.01 1.50=0.03
27 M 4.36+0.14  2.15+0.07 14.46+0.06 60.86+0.13 6.43+0.04 3.12+0.09 1.27+0.02 1.24+0.02
28 B 396013 2.33x0.07 13.17+0.21 61.75+0.43  7.01+0.11  2.01£0.06 0.90+0.02 1.17+0.02
29 Mt 445014 2.23+0.07 13.13+0.12 58.56+0.48 6.46+0.01 2.88+0.09 2.32+0.02 1.59=0.01
A Mean 4.31£0.23a 2.21 £0.12b 13.57 +0.84b 58.74 +£2.53ab 6.49 £+0.42a 2.43 £+0.53a 1.81 +0.70a 1.41 £0.23b
R 1 Mt 403012 2.28+0.08 13.29+0.01 61.13+0.06 6.76+0.06 1.84+0.06 1.10+0.00 1.22+0.02
2 Hft 439014 1.98+0.06 14.41£0.25 60.92+0.76 6.20+0.01 2.04+0.06 1.28+0.02 1.55=0.01
3 Mt 4.25+0.14 2.300.07 13.32+0.22 60.68+0.01 6.33+0.13 3.030.10 1.09+0.01 1.16+0.01
4 Hft 410013 2.03x0.06 14.43+0.25 57.42x0.30 6.83+0.01 2.60+0.09 1.87+0.01 1.93x0.02
5 Mt 4.58+0.15 2.06+0.06 14.88+0.22 61.03+0.82 553+0.07 2.33+0.08 0.88+0.00 1.19+0.02
6 M 4.18+0.13  2.06+0.06 13.82+0.18 60.09 £0.79 6.46 +0.05  2.53+0.08 1.27£0.02 1.34+0.01
7 2 4.01+0.13  1.97+0.06 13.54+0.12 58.13+0.21 6.22+0.01 2.94+0.10 2.56+0.03 1.55+0.03
SEHIE Mean 4.22+0.21a  2.10+0.14b 13.96+0.62b 59.91 +1.5la 6.26 £0.6la 2.47 +0.44a 1.44 +0.58a 1.42 +0.28b
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R Feh TFhE TR BEN-L B
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Material Sample Seed Ash Protein Starch Fat Crude fiber Total Total
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b 1 It 4.50+0.14  2.30+0.07 14.49+0.22 58.90+0.67 6.73+0.10 2.9920.09 0.58+0.00 1.14£0.01

2 B 4422015 20820.06 14.6320.06 60.431.14 577+0.04 2.22+0.07 0.48=0.00 1.20=0.02

3 It 4.09+0.14  2.34+0.08 16.18+0.11 56.59+0.08 6.83+0.03 2.110.07 1.56+0.02 1.27+0.01

4 B 4302014  2.3320.07 140520.17 58.2320.07 6.64+0.04 2.80+0.10 0.71£0.01 1.17=0.01

5 Fifh  4.49+0.14 2.13+0.07 13.10+0.05 58.11+0.92 6.97+0.13 2.58+0.08 1.31+0.020 1.35+0.00

6 B 442+0.14  2.32+0.08 13.56+0.20 59.94%1.14 6.39+0.10 2.60+0.00 1.40+0.00 1.25=0.02

7 I 4102013 2.0120.07 13.600.02 60.85+0.47 5.800.01 2.61+0.09 0.87+0.01 1.28=0.01

8 ZIf6 4.59+0.16  2.37+0.08 14.81+0.23 55.39+0.25 7.34+0.04 2.13+0.07 2.81+0.00 1.67=0.01

9 {0 4.0620.13  1.96+0.06 13.78=0.11 57.2420.23 7.33+0.09 2.86+0.10 2.53=0.02 1.80=0.02

10 ZIf0 4.60£0.16  2.34+0.07 14.34+0.21 5422+1.01 563+0.04 3.08+0.10 3.23£0.01 2.55+0.04

11 2160 4112012 2.3320.07 13.28%0.26 58.78+0.99 6.780.07 2.790.09 2.32£0.04 1.450.02

12 ZIf0 4.37+0.14  2.18+0.07 15.02+0.17 5473+0.14 6.84+0.04 1.9420.06 2.76+0.05 1.69 0.0l

13 2160 4.16+0.15  2.25+0.07 14.8220.21 55.9320.70 6.32+0.10 241 +0.08 2.40 £0.04 1.48 £0.01

14 Mt 4.35+0.14  2.00+0.07 15.82+0.02 51.28+0.88 7.30+0.10  3.03+0.10 2.41+0.01 1.64+0.01

15 MG 447014 2.26+0.08 14.50£0.02 50.50 £0.37 7.21+0.02  2.58+0.08 3.03+0.04 2.110.01

16 B 450+0.14  1.95+0.07 14.95+0.06 52.07+0.09 7.90+0.15 2.81+0.09 2.77+0.03 1.80=0.03

17 B, 2.37+0.07 2452007 16.01£0.30 49.95+0.31 7.1420.02 3.620.12 2.81£0.00 1.68+0.02

18 Bt 4.46+0.15 2.10=0.06 16.94%0.27 54.07+0.44 6.970.12 2.3920.08 2.29+0.04 1.72+0.03

19 B, 4.35+0.14 2112007 14.23+0.11 55.91+0.08 5.35+0.03 2.65+0.09 2.11£0.03 1.46+0.02

20 M 4.4420.14  2.0920.07 12.48+0.13 61.49+0.74 6.61£0.09 3.000.10 2.30+0.04 1.49 0.0l

SEA4{E Mean 4.26+0.48a 2.20+0.15b 14.53 +1. 11ab 56.23 +3.47bc 6.69 +0.65a  2.66 +0.40a 2.03 +0.87a 1.56 +0.34ab

YN FHE Mean 4.23+0.37 2.28+0.36 1403+1.03 57.71+3.21 6.53+0.53 2.46+0.51 1.83+0.74 1.49+0.29

Total AZ I Range 2.37~4.88 1.95~3.94 12.39~16.94 49.95~61.75 500~7.90 1L04~3.62 0.34~3.23 1.06~2.55
BRER(%)CV 8.79 15.78 7.34 5.56 8.19 20. 87 40. 51 19.35

BERFIR M + b 22 s B G T R PR B #2257 (P <0.05) , T A
Data are expressed as mean + standard deviation of triplicate samples, Means in a column with different letters indicate differ significantly( P <0. 05) ,the
same as below

S FE A APRL L R LG22 B i P A (E )
BN 1.83 mg/g Fl 1.49 mg/g, ZE R 535 4 0. 34 ~

A G S B R B A S T R 4 R R B AR
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1.41 ~2.52 mg/g({B3E) 1M 4 FhE BT B &8
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SYUEAT T AMTINAE | & BT AR & 5 Y 4 R
T 5 (At AR R ISy SRR E

R 0.58 mg/g, FA M S PR (WIHERR LRI IR |
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3.94% B & 18 S MBI E A & &R a N
16.94% 3% F| 4E W 11 28 5 M B JE M & i R
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AR 17 S AR AT 45 & B fe = o 3. 62% @Zﬁ

19 10 S BPRHS R 5 5 3. 23 mg/g AL 2 1
2.55 mg/g B R,

2.2 FARERZEZEMEFEHELELR

XF -7 ELIR W -2 - oR Y R A 7y B 1R ) Y- 2 5 i ABFFEREER) 60 By FHEER A 4 SRR ER,
4 0.37 mg/g, ¥R T A 5L 45 e A R R T AR ZEEE A 1 i B T AEAE 25 5, A
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P IC 2R (P >0.05) , FERR N ALE B
RSP~ 35 5 15t 07 18D, 4 A G B 22 o RE Y B I LS
P &t P AEZ ) 3 o 22 5% (P >0.05) .
2.3 AEFHEEEZNRRILK
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Table 2 Analysis on quality indexes of quinoa accessions with different seed colors

hge R TERW e BAmeo  wBeo) BB EEFEG  (ayg)
Seed color o-of Thousand Ash Protein Starch Fat Crude fiber "8 Total
accessions seed weight Total flavones polyphenols
FIf5 White  F-H4{H Mean  4.17 20.32a 2.38+0.50a 14.13 +0.91ab 58.91 +2.88a 6.41 20.43a  2.38+0.50b 1.19+0.35b 1.32£0.26b
50§ Range  3.26~4.59  1.97~3.94 12.93~16.18 51.21~61.75 500~7.01 1.62~3.12 0.48~1.91 1.06~1.97
A5 FRE(%)CV 7.76 21.08 6.42 4.90 6.66 20.97 29.39 19.63
214 Red EHYME Mean  4.35+0.25a  2.23+0.13a 13.63+0.87b 57.86+2.40a 6.68+0.42a 2.53+0.44a 2.29+0.62a 1.61 +0.26a
50§ Range  4.01 ~4.88  1.96~2.39 12.39~15.82 51.54~61.16 563~7.34 1.85~3.08 0.34~3.23 111~2.55
AR E(%)CV 5.70 5.9 6.36 4.14 6.31 17.18 26.86 16.35
Mifd Black VO Mean  4.14£0.60a 2.1320.14a 14.57 +1.36a 54.44+3.36b 6.50=0.86a 2.530.69a 2.47+0.32a 1.64+0.20a
50 Range 237 ~4.50  1.95~2.45 12.48~16.94 49.95~61.49 535~7.90 1.04~3.62 2.05~3.03 142-~2.11
BREZ(%)CV 1460 6.62 9.33 6.17 13.28 27.32 13.01 12.00
MAFIERE 3 ME R 1) TR K& RGN, ORI SOE A S 2 W & & 07 1
MRS RZET R EER(P>0.05), HHK 178 S R BB
O, RO G TUAOREEL (P <0.05), M 3 i

o, A AR S TRAHLZ(P<0.05), 41
RN SRR ML AR 4 S B TR LS 22 1 3 i
2% (P <0.05), A. Bhargava 2520058 T 22
Uy R 7 0y BR AR F2 bR R (T a4y
MrHAE BT B AR R A& B,
Y. Tang %57 %t 3 3 KN [R) B0 22 37 11 R B TR AL 22
& b AT TN th R B AR A B2
B, B Y R 22 T R B i I,
NS R FIAS S RBOCRE 76 TR & A JE
¥y NeNT KRHLEF 4 & & 5 1, BB A Y AR iR AR S
FBIBE AT A HE 22 M G i TR p 19 48 57 R 8K
BN AE IRy R AR 2l Sy, A A
(A8 S5 ZR UK, T AT €8 B8 2 I 4y 2 )y ThI Y A%

ENGEZ 3R S IR N IS 5 =K L DN
INTHAHEAEENSEME, AR 60 7 E
NANEEAE PR 8 A~ it TP IR 43 B 25 R 3R W, R T
B i AR ) 1 722 S R AP A — 0 22 5%, ST
LIS S BB CN 40.51% | IRy R Ko
LT 2w A S R B K N 15.78% ~20.87% , T
KT BRI UE R IR AR S R Ny
5.56% ~8.79% . UtWIBEREEZ APRE S i 5
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