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Table 1 The names and sources of experimental materials

i 5 p B PR IR
Number Variety name Material source

Y1 SX4 %% 76 ik O LR B

Y2  SXI12 AFEHE (18) Tk K O MR B

Y3 QS AFE (19) Tk K O MR B

Y4 fAFEE (1) ik O LR B

Y5 FAFRE (3) Tk Dol R B

Y6 xsg70-100-3 TR AT Al RHERE

Y7 LMSX4 Tk K O AR B

Y8 2022 B EFh Tk AR B

Y9 YY-11-192-3 Tk K O MR B

Y10 XJ-SY-3 Tk K O MR B

Y11 XJ-SY-5 LG B 5 B IR M AR B4 78
Y12 XJ-SY-6 FRELIG B v B IR M AR B4 78
Y13 XJ-SY-10 PRALG T T E VA MO B2 72
Y14 XJ-SY-13 LG B v B IR M AR B4 78
Y15 XJ-SY-22 FRELIG B v B IR M AR B4 55
Y16 XJ-SY-26 PRALG T T VA MO B 72
Y17 XJ-SY-29 PRALG B T H VA MO B} 72
Y18 XJ-SY-35 LG B 5 B IR M AR B4 78
Y19 XJ-SY-41 LG B v B IR AR B4 78

1.2 R 7AsE

IR FH H R AR, ANX AN 30 m2.
Hh B S RER, BHBCREEET, BEFRERATEE 20 cmx
25 cm, NL7UE, T 12 HEMHBBE=TE &
15 g/m? CEC: i 8=15:5:15) , TJRAE,
1.3 MEMBSHEZE
1.3.1 REvk FEHLECEES 1 3 4k, WSk (Hh
2 m B Ak, HUNME, R
kG 6d, BIFEFNE 21~49 d, MAkEIAS] 13 cm H
BA 10 fr B IFeE, %615 20 g IR SR
TR ZEEE, HFEERNE 60 Hif, B T-18 °CUkFE
%M.

132 K& 2 % (BT eERHE &
K HIINEY  (GB 5009.3-2016) 2SIy E4% T
W 8 KA
133 itk S8 Zhang PN J7 L EL TN
R PE R4y S8 Qin ZEROMK) 7 i E B 2 Wy &
w2, FRUBRELTRETFRYE (gallic acid
equivalent, GAE) (2%~ (mg GAE/g DW);
28 Sarker ZFRTR 7 VAN E S B & &, S5 DL
SRR R T 2 & (rutin equivalent, RE) HJZ 77
HFKx (mg RE/gDW) .
1.34 HAKENH ZM Yao RS J7 LN E
DPPH H MG BRTE T, 45 4 CURE oo FF 5 oK
P Ve 2458 (trolox equivalent, TE) M= KR
(mg TE/g DW) ; ZHRTKEFPAR 77501 8 ABTS
H EHEEFRIENE, 45 R DL va i il oK I Ve 245
MZ R~ (mg TE/gDW) .
14 BUEAIE

PRI 1BE 3 IKEE . KH Excel 2016+ SPSS 26.0
A1 Origin 2024 ¥ AFHEAT SR T o0 BT 122 ]

2 FRE57H
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th, PREMEFES 2 RE EAER. hkm21d
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AR AR RN 60.05%, e E1E 1 86.69%) ,
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Table 2 Changes of plant height and fresh weight of quinoa sprouts during the growth
21d 28 d 35d 42d 49d
e e EEE (g Phm SEE (g/i e BEE (g e BEE (g PR BEE (g
Number Plant Fresh Plant Fresh Plant Fresh Plant Fresh Plant Fresh
height weight height weight height weight height weight height weight
(cm) (g/plant) (cm) (g/plant) (cm) (g/plant) (cm) (g/plant) (cm) (g/plant)
Y1 16.40+0.07d 9.97+0.32d  20.86+0.49d12.03+0.56d  31.65+3.25¢ 18.89+2.25¢  49.17+4.32b60.00£6.36b  57.07£1.12266.39+0.96a
Y2 15.98+0.64e 9.31£0.94c  20.94+0.58d11.52+0.16c  31.00+£0.87c 19.39+2.52¢  48.40+3.75b37.28+10.72b 51.87+1.53249.11+4.39a
Y3 15.85+0.44e 9.82+0.78d  21.56+1.05d13.12+0.42d  28.60+1.82¢ 29.17+1.54c  45.80+2.52b58.97+9.24b  55.25+3.12a67.08+0.27a
Y4 15.82+0.31d10.01+£0.71c ~ 19.33+0.63d13.69+0.14c ~ 31.1544.72¢ 24.65+5.10b  46.00+£0.10b58.87+10.18a  60.90+4.97a57.50+5.96a
YS 14.98+0.58¢ 9.84+0.24d  21.05+0.31d11.89+0.38d  30.23+1.15¢23.11£1.61c  48.70+£3.12b38.93£3.43b  63.4240.61246.89+4.42a
Y6 14.50+0.76d 8.87+0.71d  20.91+0.54¢ 10.71+0.49cd 27.97+3.06b19.39+2.77bc  38.37+3.66a27.55£1.65b  41.77+0.58a54.11+£10.74a
Y7 15.92+0.35¢ 9.31£0.45d  20.96+0.81d10.17+0.57d  29.77+2.07¢ 26.10+0.55¢  56.87+4.44b39.33+£3.14b  63.48+2.97a49.31+3.52a
Y8 15.98+0.60e 9.01+£0.25¢  22.03+1.53d11.97+0.31c  33.93£2.21¢26.48+1.14b  63.07£1.79b61.29£6.27a  66.93+£0.84a265.92+6.09a
Y9 1591+0.37d 9.34+0.53¢  21.28+1.97d11.23+0.60c  33.334+2.93¢25.01+1.98b  46.77+7.46b46.97+10.55a 57.33+1.91a49.55+4.76a
Y10 14.7940.40e 9.16+0.45¢c  20.96t1.31d 7.84+1.65¢c  31.30+0.82c 8.81£1.10c  56.97+2.87b44.29+10.19b 66.92+1.99a54.88+2.72a
Y11 15.7340.10e 9.47+0.40c  23.96+£3.08d 11.55£0.33¢  32.50+£3.46c 9.44+0.74c  60.03+3.56b24.48+8.31b  72.12+1.60a37.94+1.58a
Y12 16.3140.16e 9.25+0.82d  22.18+1.02d 12.40+0.83cd 35.83+1.15¢ 13.33+£2.32¢  56.90+2.21b21.90+2.51b  70.25+1.05a37.46+1.53a
Y13 15.0940.12¢ 9.40+0.86c  21.41£1.23d12.76£0.37c  29.13+£3.00c 25.19£9.61b  56.50+1.57b22.81+1.63b  76.25+0.82a37.95+0.91a
Y14 154340.16e 9.50+0.15d  20.92+0.71d 11.80+£0.49cd 27.50+2.65¢ 15.08+5.42c  42.43+3.00b21.69+2.28b  63.45+2.52a39.19+1.01a
Y15 15.7840.73¢ 9.05+0.24b  20.76+0.63d10.22+0.95b  23.43+0.75¢ 7.81+£2.68b  37.73+0.78b 8.62+0.37b  52.60+1.74a37.06+£1.97a
Y16 15.40+0.23¢ 9.41+0.49¢c  22.15+£2.52d12.84+0.13¢  32.67+1.53¢ 15.7240.68bc  40.07+6.82b24.79+12.24b  57.05+2.34a40.24+4.19a
Y17 15.0540.26d 8.76+0.46c  20.75£3.21d10.64+£1.00c ~ 30.02+4.46¢ 19.30+£2.85¢c  41.67+6.31b13.42+5.79b  49.63+0.73a37.77+1.50a
Y18 14.9840.60¢ 8.09+0.73d  19.74+0.83d 10.60+0.26cd 30.60+1.87¢c 14.23+2.42¢  40.37+0.96b19.30+0.99b  57.12+0.42a41.08+3.99a
Y19 15.96+0.43¢ 8.62+0.73c  19.99+1.48d10.97+0.27bc  33.87+1.76¢ 14.42£1.60b  59.50+1.40b33.20+£5.27a  67.95+1.98a37.64+1.59
FHMH 15.57£0.54e 9.2740.48d  21.15£1.01d 11.47+1.33d  30.76+2.80c 18.71+6.47c  49.2348.13b34.93+16.51b  60.60+8.57a47.74+10.63a

Mean

AFRNEGFERRRERZE R (P<0.05) , T,

Different lowercase letters indicate significant difference (P < 0.05), the same below.
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Table 3 Total polyphenol content of quinoa sprouts in different harvesting periods
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Changes of total polyphenol and total flavonoid contents of quinoa sprouts during the growth

®3 TERWHAREZFERNDEHMEE

mg GAE/g T mg GAE/g DW

%45 Number 21d 28d 35d 42d 49d
Y1 12.99+0.37a 12.01+0.18b 11.08+0.39¢ 10.75+0.13¢ 11.61+0.23b
Y2 15.0040.16a 11.36£0.25b 10.8040.13¢ 11.63£0.27b 10.53£0.24¢c
Y3 12.7120.04a 10.29+0.17d 11.1940.34¢ 11.84+0.06b 11.57+0.08b
Y4 10.59:£0.35ab 10.91+0.09a 10.38+0.02b 9.81+0.20c 9.28+0.12d
Y5 11.75£0.24b 11.83+0.10b 12.194+0.06a 10.92+0.19¢ 10.930.02¢
Y6 13.05+0.08a 10.99+0.38¢ 12.7140.10ab 12.59+0.15b 10.50+0.02d
Y7 12.68+0.27a 12.18+0.37b 10.49+0.03¢ 10.74+0.12¢ 10.72+0.37¢
Y8 13.98+0.02a 13.262£0.19b 11.19£0.23¢ 10.660.12d 9.87+0.22¢
Y9 13.35+0.12a 9.98+0.19d 11.23+0.26¢ 11.04+0.25¢ 11.98+0.15b
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%:3% 3 Table 3 (continued)

4“5 Number 21d 28d 35d 42d 49d
Y10 14.58+0.05a 12.75+0.14b 10.53+0.10e 11.85+0.27d 12.3340.04¢
Y11 11.53+0.21ab 11.734£0.17a 10.39+0.22¢ 10.47£0.21¢ 11.29+0.23b
Y12 12.48+0.18a 10.66+0.14¢ 9.54+0.15d 11.26+0.26b 10.66+0.26¢
Y13 13.88+0.11a 10.55+0.11¢ 9.35+0.08d 10.99+0.38b 10.48+0.15¢
Y14 12.68+0.17a 11.72£0.15b 9.560.16¢ 11.26+0.32¢ 10.080.08d
Y15 12.56+0.28a 12.5240.18a 10.47+0.28b 12.09+0.29a 10.534+0.25b
Y16 12.29+0.15b 12.80+0.12a 9.53+0.14d 9.64+0.12d 10.89+0.11¢
Y17 12.70+0.46a 11.31+0.10b 10.27+0.21¢ 10.89+0.18b 11.47+0.46b
Y18 12.54+0.12a 11.56+0.30b 11.03+0.08¢ 9.83+0.21d 11.42+0.06b
Y19 13.35+0.41a 11.25+0.43b 10.94+0.01b 9.99+0.17¢ 9.03+0.15d

F4 TRRVPHARZFEINDAWSE
Table 4 Total flavonoid content of quinoa sprouts in different harvesting periods ~ mg RE/g T-# mg RE/g DW

%45 Number 21d 28d 35d 424d 49d

Y1 29.76+0.04a 24.37+0.44¢ 22.07+0.44e 23.40+0.61d 26.384+0.62b
Y2 29.184+0.45b 28.20+0.50b 25.31+0.59¢ 23.434+0.34d 30.22+0.67a
Y3 36.03+1.15a 26.55+0.50¢ 24.48+0.63d 25.85+0.65¢cd 33.01+0.74b
Y4 31.65+0.51a 28.10+1.00b 22.91+0.48d 22.2840.61d 26.57+0.43¢
Y5 35.60+0.09a 23.11+0.51e 24.234+0.13d 25.78+0.25¢ 29.15+1.13b
Y6 32.59+0.88a 23.64+0.21¢ 26.28+0.34b 25.444+0.39b 25.82+0.96b
Y7 29.34+1.49a 22.49+0.33¢ 26.20+0.82b 19.99+0.39d 27.87+0.87a
Y8 33.71+0.59a 23.97+1.00b 22.554+0.33¢ 22.36+0.60c 24.53+0.37b
Y9 25.72+0.14b 22.294+0.22d 23.424+0.12¢ 27.21+0.13a 26.87+0.78a
Y10 32.48+0.20b 25.49+0.10c 21.92+0.48d 25.61+0.66¢ 35.40+0.71a
Y11 35.87+0.95a 24.46+0.89¢ 24.144+0.90¢c 21.724+0.13d 28.19+0.31b
Y12 30.69+1.20a 21.58+0.06d 28.324+0.52b 26.72+0.87¢ 18.67+£0.70e
Y13 28.33+0.31a 27.88+0.31a 28.26+0.70a 23.89+0.23b 17.23+0.55¢
Y14 31.65+0.45a 19.95+0.61d 24.294+0.53¢ 28.27+0.18b 20.10+0.40d
Y15 29.83+0.82a 20.13+0.25¢ 29.11+0.90a 28.85+0.75a 23.37+0.46b
Y16 34.94+0.24a 25.33+0.19b 23.88+0.40¢ 20.62+0.19¢ 22.64+0.29d
Y17 24.84+0.94¢ 23.20+0.25d 28.224+0.48a 25.514+0.69bc 26.60+0.46b
Y18 30.33+0.45a 20.29+041e 24.74+0.49d 26.83+0.43b 25.944+0.48¢c
Y19 24.29+0.08a 19.36+0.29d 23.99+0.62a 22.16+0.34b 20.37+0.26¢

SR BV AE 17.23~36.03 mg RE/g DW. (28.22 mg RE/g DW) &

B Y2, Y9. Y10 f1 Y17 4b, PR MEEZFNER 23 EEZFEEMENEM
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(30.22 mg RE/gDW) F1Y10 (35.40 mg RE/gDW) BRUE N 16.34 mg TE/g DW, % T HAb 4,
1549 d RIS Eim, YO E42 ditEm 28~49d MM ERAEE, Sa2MmEEd i
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Fig.2 Changes of DPPH and ABTS scavenging activity of quinoa sprouts during the growth
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PEYE H 7E 10.61~21.21 mg TE/g DW, H 1, Y3 F YIS (16.53 mg TE/g DW) 1t 42 d I &, Y17
(15.90 mg TE/g DW) | Y5 (16.16 mg TE/gDW) . 7E 49 d il 5z (17.35 mg TE/g DW) , HAR fifhd
Y6(17.55mg TE/g DW) . Y12(14.83 mg TE/g DW)  7E 21 d WA B 1T 1

®5 ANERWHAZRZZFE3H DPPH ERREM
Table 5 DPPH scavenging activity of quinoa sprouts at different harvesting periods  mg TE/g T-E mg TE/g DW

%45 Number 21d 28d 35d 42d 49d
Y1 16.46£0.26a 13.610.11¢c 12.91£0.17d 14.8620.16b 13.3120.62cd
Y2 18.90+0.26a 13.5620.17¢ 12.46£0.30d 14.88+0.22b 12.65+0.25d
Y3 15.34£0.27b 11.09+0.14d 14.21£0.51c 15.90+0.28a 14.24+0.19¢
Y4 14.16+0.02a 13.1540.17¢ 12.77+0.16d 12.79+0.15d 13.71+0.19b
Y5 14.67+0.07b 13.39£0.31¢ 15.64+0.55a 16.16+0.29a 12.94+0.09¢
Y6 15.66+0.09b 14.15+0.27¢ 14.62+0.55¢ 17.55+0.18a 11.39+0.38d
Y7 14.83+0.08a 14.59+0.20a 11.65+0.28¢ 13.55+0.50b 14.74+0.36a
Y8 19.55+0.11a 17.16£0.09b 13.284+0.22d 14.99+0.49¢ 13.03+0.03d
Y9 16.58+0.04a 12.02+0.27d 13.79+0.17¢ 14.77+0.31b 14.68+0.17b
Y10 21.21+031a 16.52+0.28b 12.10£0.30d 13.42+0.24¢ 10.610.12¢
Y1l 15.4440.35a 14.7240.21b 11.17£0.05¢ 11.39+£0.25¢ 14.92+0.37b
Y12 14.32+0.14a 12.02+0.26d 12.72+0.29¢ 14.83+0.62a 13.50+0.15b
Y13 17.92+0.10a 11.68+0.26¢ 12.33+0.32d 13.37+0.34c 14.09+0.03b
Y14 15.64+0.14a 13.20+0.04c 11.34+0.15d 14.83+0.45b 12.92+0.10c
Y15 14.75+0.21b 12.58+0.20d 15.29+0.21b 16.53+0.59a 13.660.24¢
Y16 14.27+0.09a 14.14+0.24ab 11.79£0.31¢ 11.48+0.34¢ 13.75+0.02b
Y17 16.4620.18b 14.2440.42¢ 12.21£0.61d 12.50+0.05d 17.35+0.24a
Y18 16.2240.32a 14.284+0.25b 12.9140.48¢ 12.74+0.27¢ 13.1240.10¢
Y19 18.05+0.38a 12.00£0.26¢ 15.04+0.68b 12.7120.11d 13.90+0.21¢c

KM, FE M ABTS ERRIETEE T ABTS {ERMIE M2 THE 2 28.11 mg TE/g DW. A
Ffash, B 21d ) 34.13 mg TE/g DW 5% 42d 1) ) RSO RE 2 2R 32 ABTS 1SRRG E 2 6 At
25.41 mg TE/g DW, £ 25.55%. {E 49 d I}, 7R, JUEITE 20.11~39.96 mg TE/g DW. [ Y15 7£

*6 TRIRWHAZRZZFEH ABTS BMUEY
Table 6 ABTS scavenging activity of quinoa sprouts at different harvesting stages ~ mg TE/g T-E mg TE/g DW

%5 Number 21d 28d 35d 42d 49d
Y1 39.66+0.96a 25.69+1.55¢ 33.52+0.20b 24.78+1.01c 33.62+1.72b
Y2 39.96+0.79a 25.57+0.29¢cd 24.56+1.25d 30.14+0.22b 26.71+0.19¢
Y3 34.48+0.32a 22.13+0.68¢ 26.01+0.94d 28.14+1.17¢ 30.00+0.24b
Y4 31.78+0.95a 28.57+0.74b 28.65+0.19b 21.07+0.32d 22.99+0.49¢
Y5 32.11+1.04a 25.51+2.36b 25.304+0.58b 25.38+0.55b 28.23+2.17b
Y6 31.9042.24ab 28.43+0.35¢ 33.98+0.45a 31.48+1.45b 28.56+0.39¢
Y7 33.21%1.17a 26.97+1.05¢ 29.83+0.38b 23.17+0.70d 29.20+0.76b
Y8 33.07+1.15a 27.78+0.70¢ 30.34+0.48b 28.58+0.77¢c 23.40+0.68d
Y9 33.19+2.62a 22.29+0.50¢ 28.02+0.51b 27.63+0.67b 29.12+0.56b
Y10 35.07+0.49a 32.23+0.54b 25.20+0.68¢ 24.00+0.50d 34.09+0.58a
Y11 30.89+1.16a 26.71+1.45b 22.01+1.06¢ 20.51+0.27¢ 30.84+0.58a
Y12 31.50+0.94a 21.75+0.69d 23.09+0.12¢ 28.11+0.58b 28.80+0.53b
Y13 36.65+0.94a 25.7240.83¢ 23.20+1.23d 21.80+0.20d 27.54+0.75b
Y14 36.29+1.20a 25.88+0.90b 23.1740.78¢ 24.26+0.37bc 24.78+1.13bc
Y15 29.30+0.07b 25.43+0.40c 23.87+1.38d 31.86+0.10a 30.20+0.91b
Y16 33.09+1.29a 28.34+0.69b 20.25+1.52d 22.05+0.93cd 23.61+1.00¢
Y17 34.56+1.85a 26.03+0.43¢ 23.73+0.30d 23.69+0.64d 30.92+0.31b
Y18 35.83+1.36a 25.21+1.34¢ 24.05+0.08¢cd 22.76+0.48d 31.3621.19b

Y19 35.97+1.60a 26.09+1.48b 26.55+0.67b 23.44+0.63¢ 20.11£1.66d
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42 d i e (31.86 mg TE/g DW) Ak, Higx iy
15 21 d B A 3B i
24 BEEFEHEREN., RZBMEEMEIMIEHL
SRR K
XA [FR WA ZE 22 2R S 1) e 2 Ty S B AN
AN RIS MR T S b (R 7D, B

KR ZME RS LSS 5. DPPH Al ABTS /&R
VR 2R EADS, HAHHR N 0.393.
0.738 1 0.750; &2+ f2 5 DPPH F1 ABTS i P&
TR 2AREEE IEA DG, AHCHRES AN 0.330 Al
0.509; DPPH 5 ABTS J Bk i P 5] 2 A% 2 2% 1EAH
K, MHRFEECH 0.622.

=7 FRRBHAZEZFEHXRDSEH . SRREMEIMLELTEERNER ST
Table 7 Correlation analysis of total polyphenol, total flavonoid and in
vitro antioxidant activities of quinoa sprouts at different harvesting periods

fibr JSEAL} S DPPH 5 R 1 ABTS & kriFE
Index Total polyphenol Total flavonoid ~ DPPH scavenging activity =~ ABTS scavenging activity
122 W Total polyphenol 1.000
K357 Total flavonoid 0.393" 1.000
DPPH i [4:3% : DPPH scavenging activity 0.738* 0.330* 1.000
ABTS & RRiG P ABTS scavenging activity 0.750* 0.509* 0.622™ 1.000

“rr FRAE P<0.01 ACPAIMER B2,
“**” indicates extremely significant correlation at P < 0.01 level.
25 AREPREZEZMRRLES R

W ZE M BLHAT Z I B b, ANESEHE %
KEEFRPR WL 8 FIZE 9. RBFIEFE 21 d BRI
Y1~Y19 Sanfh, Hrp—kE\ Tk bl st
Fhe, —FoRE THERE W E A M AR
FUHT, R BHBEI RS W D) RIS T B, R
BEG, HAY P EEAR, SRR R 20.00%.

KREFIELHE 28~49 d B RUKHT YI~Y10 5 &, %
K ARIR A Tk E O mi LB, HI)
RevEPE R s, ARV R, A SR
42.1% . FKBENELHG 28~49 d BRI Y11~Y19 5
AR, IS SRR ARk T AL R v H A
ML B F 0T, BTG MR B AR, A
FEER R, fEFERER 37.9%.

®8 TRIKREXFEIMERENNT

Table 8 Cluster analysis of different sources of quinoa sprouts

) A1 Group 1 A Group 11 ZEBEI Group 111
Kl A - - -
Source Total number A b g Akt 4 gt
Number Proportion (%) Number Proportion (%) Number Proportion (%)
72 1 Zhangjiakou 50 10 20.00 40 80.00 0 0.00
AL Yili 45 9 20.00 0 0.00 36 80.00
R TEAHEFZFZNZZMAE. DRELE. MELENE. KSfEEE
Table 9 Contents of total polyphenol and total flavonoid, antioxidant activity,
plant height and fresh weight among different groups of quinoa
JsEA SR DPPH 7 Fri 4 ABTS & RRiG 7N feEE (g/Fk)
Total polyphenol Total flavonoid DPPH scavenging ABTS scavenging Plant height Fresh weight
HE (mg GAE/g DW) (mg RE/g DW) activity (mg TE/g DW)  activity (mg TE/g DW) (cm) (g/plant)
Group e e e _ . _ . e _ .
FEME bedEmZE CFIME beERZE CPIE AeEmE CPIE AEmE CPIE Az CFIE AR
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
HKEL 12.88 1.03 30.89 3.54 16.34 1.97 34.13 2.81 15.57 0.54 9.27 0.48
Group 1
BB 1121 0.89 25.37 3.03 13.82 1.58 27.52 3.38 40.10  15.92 3424 19.81
Group II
REFIL  10.76 0.88 24.02 3.31 13.37 1.46 25.21 3.22 40.81 17.58 2152 11.34
Group III
PHME 1138 1.20 25.96 4.10 14.15 1.95 27.97 4.56 3546  17.90 2443  17.36

Mean
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FEEHAK TR, BRRZERE HF
IKI D WY AR A B AU X o 1R s AT 2R XU
PESE, DU RGN, B ok s, &0
FE, EHRERE, TRESH, b HFUK T
Fai. XL REAFAE AR AR Y AR KB IS H
T, DRI AR e R S AR 2 2w L L & AT AT

KT R L], B3 2 R AE KRN
1%, 35d JEAKIME, T 49 d XM . BT
LR NV ESEZ S MINERTE S ALE B i NN
WAR, HMHAES SR REsRrEa . b
FHEKEARKEK, ZEEEHERNRESREMN, N
KT A ARt 7460 . B4, ZHHIl—e
TR . Bk, BRSO R R i
B, HE W EAMEL 30 cm BRI, X 5 AR
W35 d BB SE SR A e &R (Fkis 30.76 cm,
feEEE 18.71 g/fk) MW G o THREIHTE 0T 7T A VA
BEFH MR R . 28— REAPE
1. BLaFPUE S 2 P A S, T2 AEE
THYIE S, AFEREE, MERAANE SR,
KM R F KL S EIEHEAE 9.03~
15.00 mg GAE/g DW, 5 Gomez ZB2I#5 1) 20 d %2
FHZWEE (969.00~1195.00 mg GAE/100 g DW)
FHAT, W& T O ST R 2 & &
(4.48~6.75 mg GAE/g DW) , {H{KT Wan %34
Fril g 8 (55.58~65.29 mg GAE/g DW) . iXfh#%
SRR TR R ARBUTVE AR, BT RSIR AN
EE G WARIA Vs A e e A e Y]
B B B AL 1) 2 H A T O [ A SR A TR AR R A 4
)2 f o ANHFFLIE R IN, BEZE 2 v S AN R R WO
S S RAERERER, 5P HHECVERLNE
TR R T 45 R — B0 02 21 d R4
S R, X T RS M A 5 S Bh 4 SR
B AL AR i e A BT, kb, R I RE
A W) RS A D R 2 T B RE TSURT BE 3 I T 40
W2 EE, 5= PR AE T A%
PEBCAS AT 42 B & A i — 2 T 2 A YT SRR
FTEZMNEEPY, X5 NEERE A IUE
A5 VE 1 AR AL A A AR, Yeasmen &5 H4OVRF S T
3-8 A A I E AR By S ot B AR DG Bt AL
WAL, RIS 2 By A R T e S R IR
PR O, BIZmE B A B I S 25 1, O

HRETRBOET IR RS, A FHEE S
Ry, ELHEDBEARURS i o K 22 B KA A i A=
G R EBER AT R R BMA G B . B
KA G N R LR R A Y, BT 25
KW, BAPE. PURTE. PURFPUESEZ
Rtk AT, A ERUSOHZE 2 28 v 52 1) e 3
S EAE 17.23~36.03 mg RE/g DW, W& & Tk SE 4
Frillgh 5 (18.48~30.38 mg RE/g DW) , X Al i 5
A XS A AR S R, FEA N IR B BT A R
Z AR A U, BIFFL2ER 43 o BE VAN
e RSO (8 V5 R R B S I B SR A A AT T
B, SR BRI RS S R
131.80 mg GAE/100 g DW, X% & FIR. JLEEK.
R ZE R EYIUET ER KN, ILRESE
R o

A, BB ZE RN DPPH 5 ABTS {5 5%
TETEEBAR B R BB, (HAIE SRR A —
o Gomez BTG 20 d A=K HHFE 32 1 FHBE SRR
Y] DPPH J& RGN 7.64~8.44 g TE/kg DW, 1§
KT Villacrés 55T 22 32 St E 80 d I B %
b (11.05 g TE/kg DW) o X AJ E A& R [l 52
Wi 25 37 WP TR P, BIOR BE S SRR B AN RO 2R
Bi ok AEANF T2, M T R, BRI
M2 E . SRS ESE gt mAFEE
WEMAKYE, X5 Zhang EHIX SR WS4 2
(R FLEE AL, X 3 Fpit3geh, mhERE. KRS
NE L B R AR TR E ARG, A OC R B
KT 0.70. BAFHEEHIE L 29 F S B st b
R TR, AL Wi AR LR
S Y TR SR PR E R R BT . AR
M, BiG G IE 0~4 d 155 ZEMOE 0~7 d AR K
Wi, G 2 TR S S T I, B SRR
TEPEOEWE o, B B AAAE B AR G . Y
T[] I St i 45 A0 B R B A B AT TR T
AIE LKA B AT, IR RER,
21 d R R T RETE YRR & B, KK
T AR MP A} 25 B 52 118 1 22 22 ¥R WSOIR 1) 1 2 T e 0
PERr R AE. SEEMFEMEOMERE,
35 d R Y1~Y 10 ‘5222 B D RevE M R o A AE )
PR, &R, &SR TR,

SRS, BEERBOA AR, 252 2 Wik i
PREFIEEE BN, BELm. REiSEU A
B R TEBRIG T Bk 2 N . Hodh, RS ERE
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AKE35dE, SEMEEETRE; £KE28d

Ja, RN S AP EAE R TR . (B
4249 d KWK, ABTS iSRRG EE T & E
28.11 mg TE/g DW. AW 5T A G 73 by 5K
TSR ZE . B E R PURE A R
g3

4 4Eig

B IRAE 21~49 d 2 2 By RS S I 2
FEC, BZMmERAtKE35d EéaTRE, E‘ﬁ
& B E 28 d Jala TAa0E , Prea i Pt b
LI, fE28d R TRE. 3541, RET
?ﬂjt‘é‘ﬁ&% AN RHABE R Y1~Y 10 5 it AP35

HISRAE P R, A BUBON RN, SRR A
%@/ i, HHA&—EM DPPH 1 ABTS i#kk
Wk, AT R AT R SR T R IR S

SE
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Effects of Variety and Harvesting Period on Total Flavonoids,
Total Polyphenols and Antioxidant Activity of Quinoa Sprouts

Li Wengi', Duan Xueyan?, Hu Yichen', Huang Zhaohui*#, Qin Peiyou?

("College of Food and Bioengineering, Chengdu University, Chengdu 610106, Sichuan, China;
?|nstitute of Agri-Food Processing and Nutrition, Beijing Academy of Agriculture and Forestry Sciences,
Beijing 100097, China; *Hainan Tropical Ocean University, Sanya 572000, Hainan, China;
4Yazhou Bay Innovation Institute of Hainan Tropical Ocean University, Sanya 572000, Hainan, China)
Abstract
and total flavonoid contents of quinoa sprouts during 21-49 d were analyzed, and their antioxidant activities were
evaluated by DPPH (1,1-diphenyl-2-picrylhydrazyl) and ABTS [2,2'-azino-bis (3-ethylbenzothiazoline-6-sulfonic
acid)] methods. The results showed that with the change of growth period, plant height and fresh weight of

Using 19 quinoa varieties from Hebei and Xinjiang as experimental materials, the total polyphenol

quinoa sprouts increased significantly; the total polyphenol and total flavonoid contents showed an overall
downward trend; and the antioxidant activity also changed accordingly and was significantly positively
correlated with the total polyphenol and total flavonoid contents. Combined with the results of cluster analysis, it
was found that when the quinoa varieties Y1-Y10 from Hebei Province grew to 35 d, the total polyphenol
(10.38-12.71 mg GAE/g DW) and total flavonoid (21.92-26.28 mg RE/g DW) contents were relatively high, and
they exhibited certain antioxidant activities (DPPH scavenging activity: 11.65-15.64 mg TE/g DW; ABTS
scavenging activity: 24.56-33.98 mg TE/g DW). Furthermore, these varieties showed high biological yields
(plant height: 27.97-33.93 cm; fresh weight: 8.81-29.17 g/plant) and relatively tender quality.

Key words Chenopodium quinoa Willd.; Sprouts; Total polyphenol; Total flavonoid; Antioxidant activity
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