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Bioactive Compounds and Antioxidant Activity of Different Varieties of
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Abstract: The characteristics of ten soybean cultivars that are widely grown in South China were examined. Soy flours were prepared,
and the total phenolic content (TPC), total flavonoid content (TFC), isoflavone content, and antioxidant acivity (based on
2,2-diphenil-1-picry lhydrazy| [DPPH] radical scavenging capacity, ferric ion reducing antioxidant power [FRAP], and oxygen radical
absorbance capacity [ORAC]) were measured. The correlations between bioactive compound contents and antioxidant activity were analyzed.
Bioactive compound contents and antioxidant activity were significantly influenced by soybean genotype. The TPCs of soybean cultivars ranged
from 3.18 to 4.47 mg GAE/g, and the highest and lowest contents were detected in cultivars HC5 and HCB, respectively. The TFCs ranged from
0.27100.39 mg CE/g, and the highest and lowest contents were detected in cultivars HC3 and HC2, respectively. The isoflavone contents ranged
from 720.24 to 1,285.47 pg/g, and the highest and lowest contents were detected in cultivars HX3 and HC6. Cultivars HX1 and GXD2 exhibited
the highest DPPH and lowest FRAP values, respectively, while the highest and lowest ORAC values were observed in cultivars HX5 and HX9,
respectively. DPPH and FRAP were positively correlated with TPC and TFC, respectively, while ORAC was negatively correlated with
isoflavone content. Based on this comprehensive evaluation, HC5, HX1, and HX9 were much richer in bioactive compounds than the other
cultivars, while HX1 and HX5 had higher antioxidant activity and can be used as raw materials for the production of high-quality soy-based
foods.

Key words: total phenolics; total flavonoids; isoflavones; antioxidant activity
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Fig.1 Influence of soy cultivars on the TPC insoy flour
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Table 1 Influence of soy cultivars onisoflavone contentin soy flour (ug/g)

o A RS K R Y R

ot SRR RS BRI (pe/e)

A FEHAL EHAEE A at F2 K FHAK FaHK  LEBEER CREHAR
HC1 35.08+1.14° 20.054265"  12.364028° 183.68+14.12° 159.1044.25  98.843872° 67.124328 ND
HC2 3126499 14.8140409 23524075  155.6146.13 138.0947.28° 111.28+22F 61.634448° ND
HC3 31.25423%F 14.924036°  20.44+119° 143.844679" 141.584266° 83.034315  42.45+143¢ ND
HC5 42.324258° 32.242052¢  115630.35° 198.363589% 1124044.30% 23.48+212" 63.48+33¢ ND
HC6 61424090 41.054217°  17.26+1.84°  186.6046.76° 148.91#119% 68.23+230" 23.76x2.79 ND
HX1 132204527 101.264454  14.824069° 359.10421.66° 292.63421.28" 474942165 29.494265 ND
HX3 61.334646° 34.36+140° 7.4640.289  294.34419.16° 266.07+421.3% ND 79.9643.12° ND
HX5 23.41+87" 26294228 154530587 92.704292°  90.002456°  63.74+127° 42.93+1.18¢ ND
HX9 33.14+185 29.404290%  9.6340.750  207.924877% 139.08+152%F 67.074334% 62434354 ND
GXD2 4873165 30.304222°* 15594035 265.30+1.07° 252.4546.86°  4.9441.43°  70.8723.70° ND
wip CEEL M ASER S ASER L hiwn SRRANE SRIRE AN
2HRK # 2 & AR 2EK

HC1 ND 625.02423.56° 663.59432.28" 153.5147.11° 500.70422.4F 465.37+18.65° 157.2449.28° 11233144809
HC2  9.6630.77° 646.38+14.66" 623.47431.04° 183.574262 487.51+14.81° 426.09420.16° 197.9943.7 1111.58438.13%
HC3  5.9240.4° 417.63#10.09" 395.75431.61° 123.224327 353.93#11.18" 309.68+15.1% 142.53+4.74° 806.14230.00f
HC5 ND 968.69+17.3F 662.99435.93° 46.224295  688.77+16.20" 448.06+9.17°¢ 51.1842.65 118801+36.23"
HC6 1.9240.23% 308.67+10.61" 269.56+16.92" 73.21#193" 344.72+10.07 274.62+18.24" 100.9042.79°  720.24429.2%°
HX1 ND 349.52414.17° 309.11+1560" 38.0322.19" 544.66426.99° 445.2842593¢ 65.3643.11" 1055.30455.61°
HX3 ND 784.4442536°  757.91+13.18° ND 682.30+17.66° 595.71421.15 7.4640.28'  1285.4747.45
HX5 6.6330.43° 4121426217 457.75+18.68" 127.484522° 312.33+16.88° 321.144834° 127.9444.03" 761.41429.14%
HX9 4.3240.30° 844.17436.64° 678.27431.67° 125.964578° 621.84427.4° 469.86423.67° 122.1044.94Y 1213.80448.80"
GXD2 2.640.78"  668.874569% 673.1048.28°  6.61+1.06°  588.4546.44° 538.93+10.67° 23.7842.01" 1151.16+17.17%¢

E: RAEFIGARE L0 K2 sAt, FamifILaTE 6984204

FE A2 LX AAS AT AR BE; ND, not detected, AARTE],
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Fig.2 Influence ofsoy cultivars on the TFCinsoy flour
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TEPRGEAE PR TR A S SR R T SR 2%

2.4 K E A ATE B

241 KB SLAPE] DPPH A A FRe 89T
R 5 &M 09 AKX

DPPH [ FHZEIERR eI 12 B TR bt
FAbredy, I E A SE AR W R,
AR, B3R 2 AT, &k DPPH H H2EiE
B BE 7052 K S s e, G i el HXL R I H 48
(f) DPPH H M35 468 /) (174 pmol TE/), TfishFf
GXD2 fig Jii /% (1.63 pmol TE/g). SEE6 45 R FHIA

] S RGO B ) DPPH H 55 6 /AR, 1E
1.63~1.74 pmol TE/g 2 [ 5. Xu and Chang® T 4t
F W 28 P A FA BEANE T DPPH fH, it
A 3 MERP AR, HERMESE 021—116
pmol TE/g (i), H3EEH DPPH {H BT HBT.
Chung &M wF 5t £ 8] Virginia FhiE 119218 K &
DPPH {i /£ 2.9~4.9 pmol TE/g 2 [f]. XSl 2 [A] )
ZE U ZI R . K I s S AR S e
M H: DPPH H 5 FR g

My AN A U R K B A B SRR A1)
JEPH . 4R7, Xu and Chang"4fiEFx 5 ft DPPH Fl
TPC. TFC Z [Tz, 15 Srp AL 25k
#19%. Chung 28151 DPPH Al TPC 2 [AITEHHEE .
T — iR MR R oK 57 2 DRI R RIS s 91 ) AN [ 3
). ASHIF7E%E DPPH AT TPC. TFC #HT A< M0 #
KI, DPPH Il TPC (R°=0.60, P<0.005) 23 IEAHX%
%, 1M DPPH M TFC AFHIC, BIM S5 & B
DPPH H HIFEIHPREE IR H B i 5 sl 2
BHREIPTELYI . (HRMAE S M 450K
SN A ES DPPH. FRAP X [AI3ToAH &, A
B 78 R HX1 5 HC5 (1) DPPH [ /13 & BRAE Jiic i,
M HEELER L X I SRR 5 K S B i, R T
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Table 2 Effects of soy cultivars on soybean antioxi dant activity

P DPPH/ FRAP/ ORAC/
(LMol TE/g) (mmol FE/100g)  (pmol TE/g)
HC1  1.6340.029° 1.9440.048 157.99:46.06°
HC2  1.6440.031¢ 1.92+40.036 138.91+1.61¢
HC3  1.6440.017¢ 2.4240.061° 169.8942.60°
HC5 1.73#0.0035°  1.9840.040%"  171.1932.94°
HC6  1.68+0.04%° 2.0420.061%¢ 172.5623.17°
HX1  1.7420.035 3.66:40.029° 126.1842.31°
HX3  1.630.019 1.9740.043%" 130.7748.43°
HX5 1.7240.0047*  2.01+0.015% 202.6843.64°
HX9 1.7040.0018  2.1020.025° 125.5045.9CF
GXD2 1.630.010° 1.80+0.036° 150.28 46.0%

242 KE AP FRAP FH AT ILA HiEMR
PR B AR K

FRAP 2% H B AR b prial A s 1 R H 8 A
FIsk 2R Fe - TPTZ SR RIAE ST 75 pH B
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&, Fe'-TPTZ B&WMHEIEF (b et
B EFD I S AR IR, T ANk (Fe™)
FUA B IR (5, 7E 593nm Ab A e AmouE™. gk
2 Fims AR IR FRAP 1 2HLHE
Z54E, FRAP {E7E 1.79~3.66 mmol FE/100 g 2]
di A HX1 (3.66 mmol FE/100 @)t s, LImfsT i
fl GXD2 (1.80 mmol FE/100 g). Xu and Chang® %511
MR, AHEMSFKEH FRAP {H7F 0.83-1.34
mmol FE/100 g 2 [f], X675 mlRE 3 EORIE AL i
ARER YA, 2SR PR EESE. MOCHE T IL,
FRAP #1 TPC (R?=0.41), FRAP Fll TFC 2 [AI AN {E4E &
FRRME, BIR SEER G2 S RE A —E A
A4 B ) FRAP 18 . 17 DPPH [ 575 F6E /1 5 FRAP
Z B R IEAESE (R?=0.50, P>0.05), & HA AL
SRSHUER PTG EIIAS ) B A AR — e BAE %
.
243 KB %APE ORAC #FHTIREFE
P R 8 A8 S5

ORAC FH T A A i i ok S ML v 2 4 H
HEEIIRE ), A2 LI TR F AR . Tk 2 B
7N, SRR ER ) ORAC B 7E 125.49~202.68 pmol
TE/g 2 a5, HrhiF HX5 (202.68 pmol TE/g)
B, 1M HX9 (12550 pmol TEG) S#&f%. Xu and
Chang® & I # & () ORAC i 7E 21.2~91.3 pmol TE/g
2 [8%3h, i Chung ZMMRIEFR Virginia FIAE R K S
A At ORAC fE 7E 115.7~228.6 pmol TE/g Z [838 1k 5%
HF 7K ) ORAC {E I% B3 FBIR A, KB 1 K L Fl
DRI 2R | A PR R i Ah By QA8 X s IR K

DPPH & ity ft /7, FRAP, ORAC &) 2

FH RAGIAE S TS T B 10 ARFFUR I, b
Fh HX1 HAA %=1 DPPH A1 FRAP {8, 1t ORAC
E AR . AR B BILE B HX9 L. [,
WEFT IR & B SR HX9 A1 HX5 () DPPH 11 FRAP {f %
SN, HR&T#H ORAC HZERHFHHE. HX5
) ORAC {Hiz /5T HX9. IXiHH, A4 DPPH Al
FRAP f# 5, H ORACHA—Em. R, AHGH
4 Hr 2B DPPH 5 FRAP (R?=0.50) REAHE, i
ORAC & DPPH Al FRAP #I TC A& o X it —PHE
B B4 DPPH fl FRAP [IFESA-—E A ORAC
. X —45 R T2 v E a2 7 3 R
{11, DPPH [ HHILIERR SN A FRAP [ -5 e
TEREI N, FE it FE P AN S R, T R
SRR SR S BT L R g
X ORAC L M} Hhii Ak S db T AR M4 BT
&I, ORAC 1 TFC NfiAH% (RP=-0.40, P<0.05),
il ORAC 5 TPC Z &l ekl %t Chung Sl 7t
3 R ORAC 5 TPC Z [alJoAHx M, {HZ&, Xuand
Chang" /i # ORAC 15 TPC X i) 2 RAFHIEME. X
— 255 VER PR AR T e A DR D S a6 ik B A R AR R
KAF JFEM BER E R 3%, AT, SR
i SPUEL TS Z A AE PR BT KL, ORAC Al
M H AT (R=-065, P<0.05). 4 Jekl A # i
(R?=-0.70, P<0.01). Js S #{ i & & (RP=-0.72, P<0.01)
BEREBAME. HA, EALFRRE R, AR XA
A EAT I REER R IS A, I e ST AR R FR
A REAFAE — € IR IEIAER , AT s fom s 45
B, X— AR RIE.

* 3 EMEMEMIRS BESME A ERIEX T
Table 3Correlations between bioactive compounds and anti oxi dant activity of soy flour

H K R HK
FRAP ORAC  TPC TFC  BFaHaT  SRAAHEE EEagd  EREW
DPPH 0.50 0.14 0.60° 0.9 0.092 -0.17 -0.36 -0.12
FRAP -0.36 0.41 0.33 0.005 -0.019 -0.24 -0.071
ORAC 040 0.0 -0.65 -0.70" 0.19 -0.72
TPC -0.014 0.74 0.57 -0.45 0.65
TFC -0.18 -0.31 -0.43 -0.38
BEIHA 0.88™ -0.56 0.94™
% R AR AR -0.46 0.95™
EEEEH -0.32
TN FRAP 71 ORAC HEAT LA A B, K EHTA

3.1 WIAZRAIL, dhAh MR SR A Tk
P iR, BRSNS . J@id DPPH.
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2, T ORAC 5 5 &l & & S 0 3 G
3.2 AWIFRSEREY, MR HC5. HX1. HX9 % H
BEAEE WAEYEEY R, T HXL. HX5 & Al
T PR B, IR AR T R T A R
K.

Buft: ORGSR IR FEEHIR K
H AT AR A SCIE T B £ 5K S S /R
o
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