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Abstract: This study used 20 soybean germplasm resources with different seed coat colors as materials to systemati-
cally analyze the contents of nutritional components, functional components, and antioxidant activity in their seeds and
sprouts. The results showed that with the extension of germination time, the contents of total sugar and soluble sugar in soy-
bean sprouts decreased, the contents of total phenols and flavonoids increased, and the content of 7y-aminobutyric acid
(GABA) showed a trend of first increasing and then decreasing. The seeds of soybeans with green and yellow seed coats ex-

hibited higher contents of total sugar and soluble sugar. Among the soybean sprouts, the black-seeded soybean sprouts cul-

tured for seven days had the highest total phenol content,

ks B #A :2025-02-26 the brown-seeded soybean sprouts cultured for seven days

EE T LIVE A IR 8 B HE T H (JBGS-2021-014) s AW F had the highest flavonoid content, and the black-seeded
Fheh L5286 22 100 H (ZSBBL)
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AREZEREFRHTS M, (E-mail) wgf091103@ 163.

soybean sprouts cultured for three days had the highest
GABA content. The results of correlation analysis indicated

that both total phenol content and flavonoid content showed

com
BIAEE R (E-mail) xuecc@ jaas.ac.cn; B #7, (E-mail) cx@ an extremely significant positive correlation with the scav-

jaas.ac.cn enging rates of 1, I-diphenyl-2-picrylhydrazyl ( DPPH)
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and 2,2'-azino-bis ( 3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt ( ABTS) (P<0.01). In conclusion, the

seeds of soybeans with green and yellow seed coats are suitable as dietary sources of carbohydrates; the black-seeded soy-

bean sprouts cultured for three days can be used as a dietary source of GABA; and the black-seeded soybean sprouts cul-

tured for seven days have the highest overall antioxidant activity, exhibiting potential for development into functional foods.
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Table 1 Information on soybean germplasm resources used in the study

soybeans; sprouts; seed coat color; functional components; antioxidant activity
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Fig.1 Total sugar content in seeds and sprouts of soybeans with different seed coat colors
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Fig.2 Soluble sugar content in seeds and sprouts of soybeans with different seed coat colors
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Table 2 Total sugar content in seeds and sprouts of different soybean germplasm resources

SE&E A (mg/g)
Tl T2 T3 T4 T5 T6
5014 199.46+4.13a 162.56+9.48b 150.95+2.92¢ 144.29+2.63c 127.14+0.97d 122.38+4.37d
S072 201.55+6.32a 180.71+0.97b 163.75+0.73¢ 144.11£2.19d 140.24+2.92d 113.45+2.43e
5428 215.24+4.86a 203.04+5.59b 183.69+5.35¢ 180.42+5.10cd 172.38+1.46d 172.68+0.73d
5515 181.31+0.97a 170.3+6.08ab 163.75+0.24bc 160.18+13.37bc 149.29+8.81bc 157.50+2.43¢
5526 225.65+4.13a 213.45+1.94b 201.25+0.73¢ 199.17+1.46¢ 191.43+2.43d 189.05+5.35d
5394 248.27+2.19a 194.11£4.13b 184.88+5.83b 171.79+4.37¢ 164.05+4.37cd 156.31+7.29d
S409 233.69+9.23a 219.11+1.22b 209.88+3.89bc 203.93+2.43¢c 201.25+7.53¢ 172.08+0.73d
5416 247.38+9.23a 213.15+0.73b 193.81+6.32¢ 183.81+1.85¢d 173.21+2.43de 163.21+3.60e
5420 183.69+5.83a 150.06+3.65b 115.54+0.73¢ 106.69+2.51d 98.57+3.8% 56.90+0.97f
5494 242.62+5.35a 216.13+6.08b 191.01+5.01¢ 161.07+10.69d 138.15+3.65¢ 132.50+7.29¢
5019 195.30£1.70a 167.62+0.97b 145.65+2.19¢ 132.44+2.75d 112.56+2.19¢ 57.80+2.19f
S044 185.77+1.70a 149.17+£1.94b 138.75+£2.19¢ 136.67+0.97¢ 123.57+3.40d 85.18+2.19%
S064 203.33+3.40a 189.64+6.32b 175.06+2.67¢ 170.3+3.65¢cd 165.83+0.97d 146.79+3.40e
5092 170.00+£0.97a 147.98+12.15b 144.11+1.22bc 139.05+4.86bc 132.50+2.92¢ 58.69+1.46d
S519 234.58+5.59a 178.04+4.62b 152.44+2.67¢ 129.64+5.76d 120.00+£0.97d 107.80+2.19¢
S128 245.60+2.92a 170.89+1.70b 167.92+2.67b 161.37+0.73¢ 158.99+0.73cd 156.61+0.73d
S137 216.13+5.10a 200.65+2.67b 197.38+1.26bc 192.32+1.34¢ 183.39+2.19d 152.44+4.62¢
S138 173.57+3.40a 160.18+0.73b 149.90+5.55¢ 149.17+1.94¢ 142.02+2.43d 131.31+2.92e
S158 383.99+5.59a 252.44+5.59b 217.62+9.23¢ 206.61+4.13¢ 204.23+4.62¢ 175.36+0.97d
S170 243.21£7.29a 227.14+3.40b 220.89+7.05b 217.62+0.97b 199.17+0.97¢ 131.61+4.13d

T1: TR T2. 8K 12 h INRERF;T3. B AT | d KRG T4. BHA&TREF 3 d WREZEE; TS Bl A TR 5 d IWREHF
3;T6. Fi AR 7 d FIREZESE, KRERFIR S014 80725428 S515 5526 ,S394 S409 ,S416 5420 ,S494  S019 ,S044 . S064 092 ,S519 ,S128
S137.5138.S158 ,S170 {5 B 1, F—478d0)5 A R/ING EREROR 22 57 .35 (P<0.05)
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Table 3 Soluble sugar content in seeds and sprouts of different soybean germplasm resources

- AR S A (mg/g)
Tl T2 T3 T4 T5 T6
S014 66.86+2.67b 48.43+1.67c 79.84+4.47a 51.16+1.56¢ 37.81+2.44d 26.79+1.65¢
5072 56.83+1.80a 59.82+2.59a 51.42+2.63b 41.78+1.28cd 42.67+1.60c 37.86+1.41d
5428 113.44+3.67a 94.23+2.81b 88.01+2.55¢ 40.53+2.59d 40.71x1.22d 25.73+1.65e
S515 82.71+£2.71a 71.60+2.22b 56.03+2.75¢ 36.18+1.40d 23.33+1.72e 36.80+3.40d
5526 80.91+2.49ab 76.58+2.71be 84.09+2.51a 72.33+2.40c 46.57+1.87d 34.36+3.09¢
5394 113.45+7.24a 72.75+4.82¢ 97.67+3.27b 54.39+5.90d 22.77+1.92e 36.43+1.16f
5409 71.40+3.18a 53.16+3.79b 45.80+3.49¢ 23.34+0.95e 33.57x1.61d 29.51+3.80de
5416 84.02+2.42a 77.85+2.23b 70.66+2.75¢ 37.41+1.13d 39.8+3.21d 34.75+1.55d
5420 95.15+2.71a 87.26+2.92b 82.19+2.37b 64.84+2.96¢ 36.95+2.21d 39.87+1.33d
5494 86.59+2.44a 73.25+2.25b 65.35+4.04c 22.86+0.72d 24.43+1.24d 24.55+2.44d
S019 87.74+5.29a 80.21+2.84b 75.01+2.33b 42.45+2.65¢ 24.75+1.27d 46.73+2.30c
S044 85.67+2.45a 78.26+2.46b 70.18+3.48¢ 33.76+1.10e 40.84+1.23d 26.02+0.88f
S064 60.80+1.88b 53.64+1.85a 68.43+2.25¢ 59.91+1.96b 45.79+4.91d 34.23x1.54e
5092 93.86+2.87a 68.76+1.97b 72.96+2.36b 48.10+2.44¢ 41.33+3.59d 37.06+4.47d
5519 91.85+2.67a 71.87+2.51b 75.08+2.18b 53.08+8.34c 35.25+2.31d 21.01+3.42¢
S128 85.90+3.71a 68.43+2.36b 48.54+1.44¢ 38.87+1.19d 30.17+£0.92e 23.99+0.83f
S137 103.45+4.18a 68.59+3.08b 59.31+3.17¢ 53.80+1.74¢ 38.21+1.21d 28.75+3.22¢
S138 87.32+4.18b 96.46+4.33a 67.64+3.01c 34.27+3.25¢ 49.65+4.43d 12.91+2.32f
S158 96.88+3.80a 82.20+2.65b 71.96+2.72¢ 45.70+1.41d 38.20+1.98e 49.23+3.50d
S170 93.32+5.19a 86.89+7.71a 42.97£2.51b 20.95+0.68¢ 22.69+0.92¢ 47.15+2.44b

T, PR ERF ;T2 2K 12 h IKERF T3 B &R | d KRB, 4. B a3 d MREZEE, IS, Bla PR s dREE
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S137,S138 8158 ,S170 f5 B 1, Fl—1T8URE AR /NG FRERR 25 B3 (P<0.05)

22 AEMEBERKEMFAEFROINEMERS A0 & afm, B ER R KGR & 5 AR,

SR Rig® 7 d MR EFh M K G 25 & i di e, Bl
il 3 P Bl A ZERT T B3N, 4 FpRb B E RE A S Emlit, 158 4 s BiR 7 d R R

KL S & R DI, BEME RO FKG S064 2RI & i = (7.72 mg/g) .
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A B AR KRB S KT C # R R D MMy RE, TI THRKEGRTF;T2. 2K 12 h (RERT;T3. B &P d
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Fig.3 Total phenol content in seeds and sprouts of soybeans with different seed coat colors
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Table 4 Total phenol content in seeds and sprouts of different soybean germplasm resources

B (mg/g)

KEGS
Tl T2 T3 T4 TS T6
S014 3.93+0.17b 2.40+0.08¢ 2.25+0.24c¢ 4.19+0.61b 5.83+0.37a 5.41+0.25a
S072 4.73+£0.29bc 3.73+0.11d 4.11£0.26¢d 4.36+0.07cd 5.17+£0.53b 5.87+0.36a
5428 2.63+0.07¢ 2.14+0.10d 2.20+0.10d 2.64+0.03¢ 3.40+0.17b 3.84+0.24a
S515 2.42+0.02cd 2.02+0.01d 2.30+0.21cd 2.92+0.08¢ 3.97+0.54b 5.38+0.36a
8526 3.93+0.24¢ 2.54+0.08d 4.13+0.14¢ 4.12+0.15¢ 4.66+0.10b 5.59+0.15a
S394 2.62+0.06b 2.25+0.06b 2.53+0.25b 4.37+0.33a 3.96+0.39a 4.16+0.49a
S409 2.14+0.06d 2.32+0.10cd 2.14+0.33d 3.04+0.47bc 3.51+0.45b 4.25+0.38a
S416 2.48+0.01c 2.38+0.02¢ 2.23+0.15¢ 3.03+0.19b 3.33+0.12ab 3.58+0.19a
5420 2.94+0.04b 1.99+0.07d 2.48+0.13¢ 2.52+0.21c¢ 3.57+0.18a 3.31x0.17a
5494 2.61+0.08bc 2.91+0.13bc 2.33+0.38¢ 2.93+0.21bc 3.23+0.41ab 3.64+0.25a
S019 4.91+£0.50b 3.01+0.43¢ 3.62+0.08¢ 2.94+0.17¢ 5.05+0.52ab 6.09+0.89a
S044 2.76+0.14¢ 2.62+0.13¢ 2.52+0.29¢ 3.93+0.35b 4.42+0.55b 5.25+0.52a
S064 7.56+0.02a 5.24+0.06bc 4.31+0.60c 5.15+0.45bc 5.70+0.80b 7.72+0.41a
S092 4.81+0.17b 4.25+0.11b 3.19+0.14¢ 4.50+0.36b 6.77+0.51a 6.25+0.37a
S519 3.15+0.08b 2.50£0.07¢ 2.24+0.08¢ 3.64+0.30ab 3.87+0.38a 4.26+0.50a
S128 2.39+0.08d 1.95+0.18d 1.89+0.18d 3.69+0.14¢ 5.00+0.18b 6.95+0.51a
S137 3.09+0.23b 3.00+0.15b 3.33+0.23b 3.70+0.21b 4.69+0.40a 5.12+0.58a
S138 2.53+0.08b 2.38+0.10b 2.74+0.34b 3.00+0.18b 4.37+0.55a 4.91+0.15a
S158 3.14+0.16¢d 2.88+0.13cd 2.51+0.39d 3.67+0.26¢ 4.80+0.87b 5.99+0.41a
S170 2.85+0.04d 2.78+0.02d 2.69+0.25d 3.72+0.39¢ 4.95+0.17a 4.25+0.03b

T1: KRG F;T2.2K 12 h (RGHF;T3. B TR | d WREHE, 4. FHa PR3 dMREEEE 5. BT s d ik
HEXT6. WA HIR T d MREZFR, KRER T IR S014 ,S072 9428 S515 8526 ,5394 ,S409  S416 5420 ,S494 S019 5044 8064 ,S092
S519,5128 ,S137 5138 ,S158 .S170 {5 B W.3& 1, F—178d )5 A F/NG FhERR 25 8% (P<0.05) .

WK 4 s WG ZZERF T 3G In, 4 FPAhEZ B B e, B R B R G 2R SR A B AR
ORGSR E N B R LS, Bafh 3RS FoR, 55FE T d R ER R T S072 2R
KGAFRIS B & i fe o, S Bh B ROFFREZR B, S i A (3. 18 mg/g)

B o A, iR 7 d B A R R T ZE SRR B

35r A p 2 35rp a 35r¢ a 35rp . a
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A O R B ORI KT C B @R R T D B EF KT, T1 PRGN T2.8K 12 h BIKRE 7 T3, B m& TR d
BIREE;TA. B WM& T3 d R E TS . B & PR S d (RG2S Te. H b iR 7 d MR 2ER, BIFE EARVNG 5,
FRZER B (P<0.05)
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Fig.4 Total flavonoid content in seeds and sprouts of soybeans with different seed coat colors
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Table 5 Total flavonoid content in seeds and sprouts of different soybean germplasm resources

FRHH 5 (mg/g)
PNEE R
T1 T2 T3 T4 T5 T6

S014 1.28+0.04¢ 1.00+0.01¢ 1.15+0.08¢ 2.07+0.37b 2.50+0.03a 2.77+0.02a
S072 1.49+0.04bc 1.17+0.02¢ 1.78+0.14b 1.81+0.07b 2.89+0.31a 3.18+0.10a
5428 0.97+0.06e 0.70+0.09f 1.45+0.07d 1.73+0.07¢ 2.06+0.14b 2.44+0.08a
S515 1.10+0.07d 0.60+0.04e 0.91+0.06d 1.35+0.08¢ 1.86+0.11b 3.10+£0.20a
8526 1.00£0.03cd 0.69+0.07d 1.38+0.10bc 1.30+0.06bc 1.66+0.08b 2.41+0.43a
S394 0.81+0.03¢ 0.45+0.02d 0.95+0.04¢ 1.54+0.03b 2.31£0.07a 2.12+0.29a
S409 1.31+0.05¢ 1.04+0.04d 1.48+0.05¢ 1.90+0.02b 2.13+£0.23a 2.20+0.02a
S416 1.21+0.04e 0.99+0.05f 1.36+0.01d 1.73+0.05d 2.35+0.03b 2.62+0.08a
S420 1.63+0.03bc 1.23+0.03¢ 1.38+0.05bc 1.75+0.04b 2.53+0.17a 2.46+0.48a
S494 1.05+0.04d 0.57+0.06e 1.61+0.02¢ 1.92+0.05b 2.45+0.09a 2.36+0.23a
S019 1.51+0.08bc 1.39+0.14¢ 1.09+0.13¢ 1.86+0.76abc 2.30+0.06a 2.19+0.14ab
S044 0.95+0.01d 0.71+0.04d 1.51+0.08¢ 1.80+0.13bc 2.22+0.24ab 2.65+0.51a
S064 1.67+0.12¢ 0.98+0.05d 2.29+0.28b 2.79+0.06a 1.99+0.06b 2.72+0.15a
S092 0.99+0.06¢ 0.68+0.17¢ 1.48+0.25b 2.36+0.14a 2.48+0.06a 2.40+0.24a
S519 1.00+0.05d 0.68+0.05¢ 1.20+0.09¢d 1.42+0.10¢ 1.80+0.02b 2.22+0.29a
S128 0.76+0.05d 0.53+0.01e 1.54+0.04¢ 1.87+0.10b 2.30+0.15a 2.45+0.03a
S137 0.89+0.06d 0.63+0.01e 1.50+0.03¢ 1.83+0.02b 2.29+0.08a 2.42+0.17a
S138 1.33+0.06b 0.59+0.09¢ 1.30+0.03b 1.55+0.03b 2.40+0.02a 2.45+0.30a
S158 1.09+0.06¢ 0.40+0.07d 1.34+0.05¢ 1.71+0.08b 2.52+0.21a 2.53+0.22a
S170 1.25+0.04d 0.94+0.05e 1.32+0.06d 1.56+0.02¢ 2.51+0.15b 3.09+0.19a

T TR EAF T2 2K 12 h RGHF;T3. F R &R 1 d WREHER;T4. BH AT 3 d KGR TS
KA FT TR S014 ,S072 ,S428 . S515 5526 ,S394 . S409 ,S416 . S420 ,S494 S019 ,S044 ,S064 ,S092
S519.,S128,S137,S138 5158 ,S170 {5 A W3 1, [l —178UdE /5 RIR/ING FHEFRR 25 5 3 (P<0.05)
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Fig.5 <y-aminobutyric acid content in seeds and sprouts of soybeans with different seed coat colors
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Table 6 7y-aminobutyric acid content in seeds and sprouts of different soybean germplasm resources

Y-EKETM/H\%( mg/g)

PNCE ]
Tl T2 T3 T4 TS T6
S014 1.35+0.10¢ 1.63+0.10b 1.85+0.03b 2.30+0.05a 1.41+0.10c 1.28+0.16¢
S072 1.44+0.02d 2.06+0.12b 1.94£0.03bc 2.44+0.14a 1.81+0.13¢ 1.56+0.04d
5428 1.75+0.10bc 1.73+0.06bc 2.02+0.07b 2.47+0.11a 1.54+0.34¢ 1.42+0.05¢
S515 1.38+0.02d 2.16+0.10b 1.95+0.11bc 2.39+0.15a 1.88+0.08¢ 1.44+0.07d
8526 1.39+0.01c¢ 1.40+0.07¢c 1.58+0.11b 2.39+0.10a 1.66+0.08b 1.29+0.03¢
S394 1.30+0.02d 1.73+0.20¢ 2.16+0.17b 2.49+0.04a 1.45+0.06cd 1.38+0.18d
S409 1.29+0.04d 1.43+0.01cd 1.81+0.09b 2.48+0.12a 1.49+0.06¢ 1.34+0.05¢d
S416 1.26+0.02e 1.44+0.03d 2.00+0.05b 2.24+0.10a 1.81£0.11¢ 1.34+0.04de
5420 1.28+0.04¢ 1.90+0.30b 2.12+0.07b 2.60+0.05a 1.56+0.08d 1.45+0.02cd
5494 1.57+0.21d 1.90+0.06¢ 2.01+0.02b 2.84+0.03a 1.30+0.04¢ 1.41+0.08d
S019 1.49+0.06d 1.99+0.07¢ 2.51+0.12b 2.89+0.06a 2.02+0.36¢ 1.41+0.04d
S044 1.47+0.04c 1.53£0.02¢ 1.92+0.03b 2.74+0.04a 1.52£0.04¢ 1.42+0.10c
S064 1.39+0.04d 1.73+0.14c¢ 2.17+0.10b 2.46+0.06a 1.71+0.01¢ 1.65+0.03¢
S092 1.31+0.01¢ 1.67+0.15b 2.36+0.05a 2.51+0.10a 1.42+0.16¢ 1.51+0.09bc
S519 1.40+0.03¢ 1.50+0.04¢ 1.88+0.24b 2.30+0.07a 1.92+0.05b 1.53+0.10¢
S128 1.39+0.07d 1.72+0.15¢ 2.29+0.19b 2.58+0.07a 1.70+0.09¢ 1.59+0.05¢d
S137 1.09+0.03d 1.30+0.05¢d 2.21+0.14b 2.83+0.21a 1.98+0.09b 1.40+0.01c
S138 1.21+0.06d 1.33+0.02¢d 1.67+0.09b 1.83+0.08a 1.64+0.02b 1.38+0.08¢
S158 1.39+0.12¢ 1.73+0.12b 1.90+0.08b 2.54+0.15a 1.33+0.12¢ 1.32+0.23¢
S170 1.58+0.06¢ 1.61+0.10bc 1.76+0.11b 1.95+0.01a 1.56+0.04¢ 1.25+0.04d

T1: KRG F;T2.2K 12 h (RGHF;T3. B TR | d WREHE, 4. FHa PR3 dMREEEE 5. BT s d ik
HEXT6. WA HIR T d MREZFR, KRER T IR S014 ,S072 9428 S515 8526 ,5394 ,S409  S416 5420 ,S494 S019 5044 8064 ,S092
S519,5128 ,S137 5138 ,S158 .S170 {5 B W.3& 1, F—178d )5 A F/NG FhERR 25 8% (P<0.05) .
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Fig.6 Anthocyanin (A), total phenol (B), and total flavonoid ( C) contents in soybean seed coats with different colors
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Table 7 Antioxidant activity of seeds and sprouts from different soybean germplasm resources

K& DPPHISFRZE ABTSTEIRE  APC KE  DPPH #B#% ABIS#HEKRER  APC
B (%) (%) (%) R e (%) (%) (%) A
T1 S014  69.46£0.06a  80.39£0.02c  83.23 59 T4 S014  67.46£0.02ab 84.61£0.01ab  84.25 52
S072  66.79£0.02b  80.67+0.03ab  81.79 64 S072  73.67£0.0la  76.33x0.03bc  83.61 57
S428  58.63£0.02b  80.87+0.03abc 77.06 84 S428  62.49£0.01b  79.37£0.02bc  78.56 76
S515  52.99+0.02b  73.41£0.04b  69.81 107 S515  66.30£0.01a  87.2840.02a  85.15 46
$526  41.79£0.02d  77.88£0.03a  65.50 115 $526  59.45:0.01b  79.02£0.03a  76.58 86
$394  59.75+0.04b  81.78+0.02a  78.20 81 $394  73.70£0.04a  84.37£0.02a  87.83 31
S409  68.74£0.04a  55.54x0.05c 69.82 106 S409  73.53:0.02a  68.14£0.04b  79.25 72
S416  50.79+0.13¢c  84.02+£0.02a  74.05 94 S416  78.83+0.02a  86.55:+0.02a  92.01 13
S420  74.63x0.04ab  81.94:x0.02b  87.11 39 S420  68.66+0.02b  83.86+0.02b  84.57 48
$494  75.174£0.02b  82.23+0.02bc  87.58 36 S494  74.48+0.04b  81.2740.02¢c  86.67 41
S019  56.58+£0.01c  83.15£0.02a  77.03 85 S019  69.11£0.01b  82.24+0.02ab  83.99 55
S044  67.24£0.01b  81.24x0.02bc  82.36 63 S044  77.46£0.01a  88.31x0.01a  92.12 12
S064  64.93£0.03bc  87.36£0.02a  84.19 53 S064  71.45£0.02ab  83.72+0.02ab  86.15 44
S092  63.48+0.04c  83.86+£0.02a  81.50 65 S092  74.15£0.01ab  83.38+0.02a  87.58 35
S519  55.45:0.08bc  82.00+0.03b  75.76 90 S519  69.35:£0.02ab  92.81x0.02a  89.66 22
S128  48.10£0.03b  79.68£0.02b  70.18 103 S128  78.78+0.06a  87.57%0.04a  92.52 10
S137  63.71£0.04bc  72.52£0.02¢  75.71 91 S137  68.38+£0.02b  77.80£0.01b  81.24 67
S138  67.79+0.04ab  83.85:0.03ab  84.05 54 S138  63.44:0.05bc  86.74%0.02a  82.98 60
S158  51.24%0.13bc  79.65£0.02bed 68.91 110 S158  57.70£0.06ab  84.15£0.02ab  78.22 80
S170  55.59£0.02b  80.57£0.02¢c  75.09 92 S170  63.36£0.05ab  86.30£0.02b  82.70 61
T2 S014  57.14£0.09b  81.30£0.02bc  76.40 87 TS S014  71.44:0.03a  85.07£0.02a  86.85 40
S072  55.17£0.02¢  76.14£0.03bc  72.53 97 S072  78.10£0.01a  78.34x0.03abc  87.29 38
S428  49.33£0.02¢c  76.68£0.0lc  69.35 108 S428  59.16+£0.03b  83.05£0.0lab  78.51 77
S515  41.80£0.03¢c  72.56£0.04b  62.72 118 S515  64.59£0.06a  88.25£0.02a  84.45 49
$526  37.14£0.0le  53.17£0.06b  49.83 120 $526  64.95£0.05a  81.73x0.03a  81.26 66
$394  49.67£0.01c  80.07£0.03a  71.32 100 S394  77.85:0.05a  83.23£0.02a  89.70 21
S409  53.16£0.04b  47.12£0.06c  56.18 119 S409  73.07£0.03a  72.07+0.04ab  81.03 69
S416  39.38+0.04c  83.92+0.02a  67.22 112 S416  75.38£0.01ab  85.86£0.02a  89.61 23
$420  38.91£0.05d  82.86+0.02b  66.39 113 $420  73.0410.0lab  86.87+0.02ab  88.74 26
S494  63.21£0.03¢c  83.62£0.02bc  81.21 63 S494  81.42£0.03a  90.34x0.02a  95.53 3
S019  39.67£0.01d  77.83£0.03b  64.21 117 S019  68.44:0.04b  83.66+0.02a  84.34 51
S044  48.32£0.06c  80.19£0.03¢c  70.58 101 S044  83.40£0.04a  87.90£0.02a  95.43 4
S064  52.17+0.06d  80.72+0.04b  73.14 95 S064  76.09£0.04a  84.39£0.03ab  89.26 25
S092  58.91+0.05c  83.02£0.02a  78.34 79 S092  80.82+0.02a  84.23+0.02a  91.98 14
S519  44.34+0.12¢  81.22+¢0.03b  68.76 111 $519  76.1410.0la  94.89+0.0la  94.77 5
S128  44.69£0.03b  72.30£0.02¢c  64.30 116 S128  76.42+0.01a  89.79£0.02a  92.28 11
S137  53.68+£0.01d  71.27£0.02¢c  69.10 109 S137  77.72#0.0la  79.84:0.0lab  87.85 30
SI138  46.99+0.05d  80.55+0.03bc  69.98 105 S138  71.46£0.05ab  88.43+0.02ab  88.62 27
S158  43.16£0.06c  76.88£0.01d  65.79 114 S158  57.59£0.05ab  83.14£0.02abc  77.62 83
S170  54.69£0.04b  86.73£0.02b  77.78 82 S170  69.42+0.02a  89.01£0.02b  87.71 32
T3 S014  68.21+£0.02ab  80.24+0.02¢  82.41 62 T6 S014  74.83:+0.06a  86.12+0.0la  89.41 24
S072  67.48£0.02b  73.29+0.04c  78.35 78 S072  76.26£0.03a  81.20+0.03a  87.69 33
S428  62.25£0.03b  79.94x0.03abc 78.72 75 S428  77.35:0.01a  84.16£0.01a  89.89 20
S515  48.90+£10.06bc 78.47£0.03b  70.03 104 S515  72.01:£0.02a  85.32+0.02a  87.32 37
$526  53.43£0.01c  73.74%0.04a  70.24 102 $526  69.06£0.01a  81.33x0.03a  83.49 58
$394  60.63£0.02b  82.29+0.02a  78.98 74 $394  74.38+£0.08a  84.42+0.02a  88.26 29
S409  75.68+£0.05a  78.98£0.03a  86.19 43 S409  74.94:0.04a  79.49:0.03a  86.02 45
S416  67.61£0.03ab  84.77+0.02a  84.42 50 S416  64.61£0.02b  86.82+0.02a  83.71 56
$420  55.27£0.01c  82.81£0.02b  76.07 89 S420  78.48+0.01a  89.63:0.02a  93.42 8
S494  69.29+0.01b  83.61x£0.02bc  84.81 47 S494  87.26£0.03a  86.52£0.02a  97.00 1
S019  61.37£0.01c  81.71£0.02ab  79.12 73 S019  77.91£0.03a  83.58+0.02a  89.92 18
S044  76.58+0.05a  85.10£0.02ab  89.92 19 S044  82.82+0.02a  84.16+0.02abc  93.13 9
S064  62.52+£0.02¢c  82.23+0.02ab  80.08 71 S064  78.45:0.01a  84.61x0.02ab  90.77 16
S092  70.64£0.01b  84.94x0.02a  86.31 42 S092  80.65:0.03a  83.91x0.02a  91.71 15
S519  66.42+0.03ab  92.34x0.02a  87.67 34 S519  74.25:0.06a  95.70£0.01a  94.08 6
S128  51.67+£0.08b  79.28+0.03b  72.09 98 S128  84.23:+0.03a  89.71+0.0la  96.87 2
S137  61.35£0.01c  72.31£0.02¢c  74.20 93 S137  75.77£0.02a  83.01£0.0l1a  88.35 28
S138  54.93£0.09cd  77.05+£0.04c  72.86 96 S138  76.29£0.02a  86.21£0.03ab  90.33 17
S158  51.41£0.02abc  79.17£0.02cd  71.88 99 S158  54.49£0.10a  86.47£0.02a  80.65 70
S170  57.37£0.07b _ 80.69+0.02¢c _ 76.21 88 S170  75.98+0.02ab _ 93.37+0.0la___ 93.89 7

ABTS 2,205 (3-C B TP BEWE-6-RR ) Pt ; DPPH, 1, 1-— 2 I APC . DL LT PR A R B, TL, TR LR 7312 5
K12 b KRR T T3 A I 1 d B 23 T4 B A T 3 o K 338, TS B T 5 o Bk ot 3538 T6 . 7 1 P i
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Table 8 Correlation analysis between functional components and antioxidant activity of soybeans

Bzt U MEoa y-EETRSE SR AAMEE R DPPHIEKRE  ABTS WK%
B s 1.00
R 0.67* 1.00
y-RETRE & -0.04 -0.18 1.00
R A -0.52* -0.41* -0.18 1.00
IR dn wouts -0.73* -0.44 ™ -0.11 0.49 ™ 1.00
DPPH kR % 0.73* 0.51* 0.06 -0.54 ™ -0.57* 1.00
ABTS J5kR3 0.41* 0.32* 0.05 -0.39* -0.29 0.43™ 1.00

ABTS:2,2-HR(-— (3- £ B-FRFWEME-6-11% ) — 8 4h s DPPH . 1, 1- - 2- = B8k, ™ AR OGP 35 (P<0.01)
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Fig.7 Principal component analysis ( A) and cluster analysis

(B) of soybean seeds and sprouts with different seed

coat colors
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