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Abstract: In order to investigate the nutritional and functional properties of the major spring sowing vegetable soybean
cultivars in Jiangsu province, the nutritional composition (fat, protein, soluble sugar, amino acid composition, and sugar
composition) and functional components ( total phenolic and flavonoid contents, six isoflavone composition and antioxidant
activity) were analyzed in three vegetable soybean varieties ( Taiwan 292, Xin 3 and Suxin 6). The results indicated that
seventeen amino acids were detected in vegetable soybeans including seven essential amino acids. Glutamate and asparagine
were found as the main amino acids in the three vegetable soybeans. Suxin 6 had the highest total amino acid content of
37.38 g-(100 g) ~'. Sucrose (47.93-63.45 mg-g~') was the main sugar component in vegetable soybeans. And most of
isoflavones in vegetable soybeans existed in the form of glycosidic isoflavones (64. 1795. 67 ug-g™"). The aglycone

isoflavones content ranged from 23. 6 to 33. 88 pg-g™'.

There were significant differences in nutritional and functional
qualities among different varieties. Taiwan 292 had the higher soluble sugar and sucrose contents, which showed better sweet
taste. In addition, Taiwan 292 showed the strongest DPPH and ABTS radical scavenging capacities. Suxin 6 exhibited high
levels of protein and amino acids, and showed higher aglycone isoflavone content. In conclusion, in terms of nutritional

quality, Suxin 6 possessed the characteristics that better suited to consumers’ request. In terms of functional quality, Taiwan

292 had high antioxidant activity.

Keywords : Jiangsu province; vegetable soybean; major cultivars; nutritional composition; functional quality
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Fig.1 Seeds of tested vegetable soybean varieties
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Table I Content of fat, protein, and soluble sugar in vegetable soybeans Ff7 .- (100 g) 7!
Hoy Component 75 292 Taiwan 292 35 Xin 3 IR 6 5 Suxin 6
B Fat 15.40 £0.49 a 22.66 +0.13 ¢ 18.71 £0.44 b
A JH Protein 34.74 £0.10 a 37.57£0.04 b 39.16 £0.07 ¢
B R Soluble sugar 11.84 £0.13 ¢ 8.80+0.07 a 9.46 +0.34 b

VL ARRING T2 R E (P <0.05), F,
Note : Different lowercase letters indicate significant difference (P <0.05). The same below.

2.1.2 RABRAHH5H WK 2a PR, 3 FEFER ROTHER 7 FIEIER . T diR e AR R W
GERRN Y 17 FhaE B R, A R TE AR R BER RN AR AR WA, i 2b FR,
PR AAR R B 22 F R (P <0.05) . @A ARISFMERE R TR B IR | TR T 2 R A
MR 33.93 ~37.38 ¢+ (100 ) ', URHN 6 S, R WEMMT B A B EER(P<0.05) X TFULHE
292 Fefili (&l 2b) o 17 PRk, RAEmMA AR AR TR 2R M L E, 3 FhEf K 2 ]
FIRG R, AN 4.44 ~4.92 ¢- (100 g) ' F WAEUWRFREES, G292 H 3 SHHH 65
6.94~7.43 g- (100 g) ~', 3 MEEERGHALT AN 48 0.51,0.51 F10.49,

]
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TE e, AR SR E R A B RR AL b, B R G BV RR AT IR AR A5 R IR & ik,
Note :a. Amino acid composition of different vegetable soybeans varieties; b. Total, essential and non-essential

amino acids content.
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Fig.2 Analysis of the amino acid components in vegetable soybeans
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2.1.3 AL SH K2 PR3 FEfERKER
wn A AT L RIS RERE AR KO AR R
PR S EESEE B 0.61 ~0.83 mg-g_1 .
HIAGE1.51 ~1.72 mg-g ™" A 47.93 ~63.45 mg-g ™'

FAFHE2.00 ~4.21 mg-g™" JKIHH0.32 ~3.20 mg-g ™',
Hop R AR R T b & B s ALY TR
6 5 1Y SR R R 2 W 5 B e e 1 292 (Y BEARE AN
M FWE S e i 5 7 3 S K ol & b e
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Table 2 Sugar composition of vegetable soybeans Bl mgeg™!
5y Component £75 292 Taiwan 292 W35 Xin 3 P 6 5 Suxin 6
S Fructose 0.61 £0.01 a 0.81+0.01b 0.83 +£0.01 ¢
B Glucose 1.51 £0.06 a 1.56 +0.02 a 1.72 +0.01 b
FEWE Sucrose 63.45 +£0.01 ¢ 47.93 +0.08 a 58.45+£0.26 b
K34 Raffinose 4.21+0.02 ¢ 2.09+0.01 a 3.36 £0.03 b
&N Stachyose 0.32+0.00 a 3.29 +0.05 ¢ 1.16 +0.02 b

2.2 INEEMERS BRIMELFEES

2.2.1 BB B AWAAFHEBMA S 24 WK 3 BT
IR T ~6 A3 K B T YRR LR
THIC EEER JRARRBRORAHIER, K3 2
3 Pt B R LAY BB | BT S 6 R R 2H 4
i, ANIE] R R R 22 F (P <0.05), 3 F
BEE R A R SN 9. 52 ~10.95 mg-g ', Hip
T 6 SR, Xu P R BB R 2
HH8.75~9.01 mg-g” !, SEE KRG —EN
225, MR 57.96 ~94.60 mg-g ', HT 3 5
i, TEEARE R TS S A kB, T
JUHL S B QR AR R R B oAl S R )
W 2 S T (R B LB AR R ) 2
KPR EZ R B 3 FlRE S A
6 B T S B, AS [R5 B B A
ZRBER,Hp KRG HN6.67 ~21.66 pg-g™' B
ET N 38.91 ~74.20 pg-g ' YURKRFE N 3,60 ~
14.80 pg-g™' KREHILH4.67 ~11.33 pg-g™' HE
WE N 10.50 ~23.40 pg-g ' YR ARZE N 0.91 ~
5.50 pgrg . MHEEENRETET, WiTRS

HE SN 64.17 ~95.67 pg-g ', B 3 Shwn; iF
TR B 23.6 ~33.88 pg-g ™, AT 6 SR,
I R S B 2 LI AR AE

60

50 -
40 6

30 + 5

mAU

20 4

10

SR WIS

T

5 10 15 20
5 [8] Time/min

el KA 2 B3, Uk 4. KRG AFIT;S. i
THE 6. PR AR,
Note: 1. Daidzin; 2. Glycitin; 3. Genistin; 4. Daidzein;
5. Glycitein; 6. Genistein.
B3 REMRGESUEEGRLE

Fig.3 HPLC chromatogram of isoflavone standard
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Table 3 Polyphenolic compounds contents of vegetable soybeans

2044 Component content A% 292 Taiwan 292 H3 5 Xin 3 FHT 6 5 Suxin 6
S Total phenol/ (mg-g~") 10.74 +0.20 b 9.52+0.09 a 10.95+£0.56 b
S Total flavonoids/ (mg-g~") 57.96 +2.66 a 94.60 £1.20 ¢ 74.61 £5.06 b
S B KA Daidzin/ (pg-g ") 21.66+1.17 ¢ 6.67 +0.09 a 10.68 £1.57 b
Isoflavone %5 #4¥ Glycitin/ (pug+g ") 38.91+1.70 a 74.20 £0.58 ¢ 44.75 £4.07 b
PeBLAFF Genistin/ (pg-g™") 3.60 +0.05 a 14.80 +0.08 ¢ 13.52£0.43 b
KEAFTE Daidzein/ (pg-g~") 7.60£0.20 b 4.67+0.06 a 11.33 £0.01 ¢
# G E Glycitein/ (pg-g™") 10.50 £0.53 a 23.40 £0.06 ¢ 18.44+0.10 b
YRR E Genistein/ (pg-g™") 5.50 £0.24 ¢ 0.91+0.23 a 4.11+0.05 b

2.2.2 HEAEARA>H 3 R KT X DPPH
FH3E ABTS [ 36 RT3 1l 3 19 7 BR AE 1 o
Bl 4 [, Bl A 25 B 0 R B R 1, A ot A
LR BRVE AN AR SR B ¥4 B s ik, Sk O 4

FLER TR SRR BT R AL TG P, 1A A i 32 505 B
R EC, [0 (ERR N 50% I FIr 75 RE o e ) 4 M
PUEALTE PERIPAN AR IE . EC, (EBURF /R PUA I HE
JrEER . g 4 iR, DPPH [ HLT5 IR AE /) L ABTS
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AH2.61 ~2.89 mg-mL~".0.79 ~0. 84 mg-mL ™" Al
1.67 ~1.92 mg-mL ™", HH 585 292 DPPH H th 4t

THBRAEJI A ABTS [t ST BRAE ST Y EC,, (HHR AR, %

=
S
!

1004

T, KGR I098 6 5, B3k At IETEBRAE /1 i k3
INHEFE N IRET 6 5 B 292 B3 5,

=
S
!

90
80
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[ IR — 0
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—— 75292 Taiwan292
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— 75¥16"5 Suxin 6

DPPH [ B2 B fE 7
DPPH radical scavenging ability/%
DPPH H H 3% b g /1
DPPH radical scavenging ability/%

- VC - VC
~— %292 Taiwan292 401 —~ £1%292 Taiwan292
—— ¥i3% Xin 3 30 —— 3% Xin 3

—= %¥76"5 Suxin 6 —— #¥76"5 Suxin 6

DPPH I B35 B fE 7
DPPH radical scavenging ability/%

01 2 3 4 56 7 8 9 10
Concentration/(mg-mL")

¥ :a. DPPH H HIZE7ERREE ST b, ABTS H 2L RRAE

Concentration/(mg-mL")

0 0.‘5 1.‘0 1.|5 2.‘0 2I‘5 3“0 315 410 0 1I i 3I 4 5I 6I 7I 8I 9‘ ll()

R

Concentration/(mg-mL")

5 o FREE A IR IRAETT

Note :a. DPPH radical scavenging ability; b. ABTS radical scavenging ability; c. Hydroxyl radical scavenging ability.
4 BHEXEHELEES

Fig.4 Antioxidant activity of vegetable soybeans

R4 HAEXKSHSWLIER ECso1E

Table 4 EC,, values in antioxidant properties of vegetable soybeans AL mgemL ™
ECS(P
it i s s s
Variety DPPH [ i3T5 R A ) ABTS H 35 BREE oS SRR

DPPH radical scavenging ability

ABTS radical scavenging ability

Hydroxyl radical scavenging ability

V4 292 Taiwan 292 2.61+0.03 a
# 35 Xin 3 2.89+0.03 ¢
P31 6 %5 Suxin 6 2.8220.03 b

0.79£0.04 a 1.73+0.02 b
0.80£0.02 ¢ 1.92+0.06 ¢
0.84 +0.01 b 1.67 +0.02 a

3 iFig

i E R TR O RN A E A R
BRI EAROM S R, SRR B NS
X R UL S5 8 5 o FH i Jo A ft
i AR AN DS (B LD e i 0 T A IR 4
o ARSCWRFE T LI E B 1 i 2R 7 F okl i) 3
FRRY (NI BE 5 By VE IR ) Al BEN: i
(e TR | S 2 ERZH 73 F0 DPPH ABTS J25E H B
FAERRRETT) o BeMRNER P BV ST K I
()RR, o B AR D 2 1 R T ) R i
O ARIE 2 R A (UM KT B 3R
(O B o, 2 A B I 5 R T 1 R
AIVE TR A K SRR A B AR &
FERRL S i R B E BB R, T
SABER 1) Lo 4512 ) Vi i 1 R W22 5 W LAAE S AR
FRR RGN BE R A, Ui B8 S 5 o 5 ) i
BRGEE ™ Zi 0 FEE R R AR A 2 R
SRR IR , JE K T ) B SRR AR R
JoE, A A G, AT K T A IR E IR T
Bb, 7 DA R B 7 i B PE E AR, X et
502 HRE R R SR 2 A TR R B K

SBE RS E ORE F B R RHIR LAY, KT AR
FERERAT W& DU 0 18 BB PR 1T IR
SEINRE . HE PP L I SR 5 e e e R
M B H TR AT B OGTE, FUEL 3 A b AR R
SRVEFEAR T LI L 595 292 al i MRS S i
195, T REAT B (9 BT R 5, [R) S OB R 7 55 2
ey, AT R BRI RO ST 38 3 S G 1y & 5
i, PR SO O , BA B i 5 K TR,
28R LBl s 08 6 SRR R AR
TES — A ML E IR & i, Zi b, 95086 5
FOE IR T N DU, AT 1 S X RS
AR ATEDR

B 2 Wy BATIH AR HUAA DU SAm i e
AR A SR A BT RE Y, KSR R A
[ frdr 2 M I A 55 2 bR TR ™ . A
ST HAS S 3 i 1) 24 B 50 28 5 B O
ANEAEADG, MRS H A S B EAEAN G, 2
CAFPUEY TR LT 5 A B, Bl AN RAE
EHLL MG , XLE [ i EE 25 A PR (2
A KA SR, TR R, IEARk, stk
AE ST 355 B 2o I RE PR i 1 B BN AR E 2
—o XFEGIX 3 P R LAY R R B | S I 2
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43F1 DPPH ABTS F£3E [ H S5 BR 68 1 S5 DI RE M &
JEFEAR, IR 6 T A, BT 3 T R B
e T EAZH A T, T 6 S o R I
L3 SRz 515 292 1 DPPH ABTS [ i35 4
REFIRCR, 70 8T 6 5 RS [ IR THBRAE T Eeol, 45
b AESREMEA R I, AT 292 AT LIVE AR A
FEFFER R, B 3 5 0T LIVE M RIS 6 R TR B (1)
fh R, T3 BT 6 5 B O A S R U D R T Y
REE,

4 #ig

ANIE] AR B E IR I Reah AR BB E AR, &
45 292 TV HERE R IERE & B i, BHOR A, DPPH Al
ABTS H HIELTEBRAE 1 et , 78 6 5 BA mE AR
R E IR A AP 5, BT T I S5 B I 5 e A e
BIWA LR 6 SHEMF A E N R R GE
m SR  DIRE R ME b, 518 292 A B S MbTA
AT

S 30k

[1] MIMURA M, COYNE C J, BAMBUCK M W, et al. SSR diversity
of vegetable soybean [ Glycine max (L.) Merr. ] [ J]. Genetic
Resources and Crop Evolution, 2007, 54(3) ; 497-508.

(2] ®hKw, s HARSMREAT A MU T].
REHF 2, 2002, 21 (4): 278284, (HAN T F, GAL J Y.
Advances in production, trade and research of vegetable sobeans in
the world[ J]. Soybean Science, 2002, 21(4) . 278-284. )

[3] ks, WoCBi, 2280, 4. P % AR SR &
PR SE 1], T E AR # AR, 2005, 21(7): 190-192.
(ZHANG C Y, CHANG W S, LI X H, et al. Effect of plant
density and phosphorus application rate in yield of vegetable soybean
[J]. Chinese Agricultural Science Bulletin, 2005, 21 (7):
190-192. )

[4] NTATSI G, GUTIERREZ-CORTINES M E, KARAPANOS 1, et al.
The quality of leguminous vegetables as influenced by preharvest
factors[ J]. Scientia Horticulturae, 2018, 232, 191-205.

[5] SONG]J, LIUC, LID, et al. Evaluation of sugar, free amino acid,
and organic acid compositions of different varieties of vegetable
soybean ( Glycine max [ L. ] Merr.) [ J]. Industrial Crops &
Products, 2013, 50 743-749.

[6] GUOJ, RAHMAN A, MULVANEY M J, et al. Evaluation of
edamame genotypes suitable for growing in Florida[ J]. Agronomy
Journal, 2020, 112(2) ; 693-707.

(7] RiLwg, XIFRIR, 2T, 5 5T FM0r-5REIIAIR
RGN [T]. AR, 2015, 36(13) ; 12-17. (SONG
J F, LIU C Q, JIANG X Q, et al. Comprehensive evaluation of
vegetable soybean quality by principal component analysis and
cluster analysis[ J]. Food Science, 2015, 36(13) ; 12-17.)

(8] akEAE, BUOEH, TH%E % BRI ERIE SRR
MRS (1], KR, 2006, 25(3) ; 239-243. (ZHANG Y
M, ZHAO ] M, WANG M J, et al. Genetic variance of nutritional
quality of vegetable soybean germplasm of Glycine max Merr. in

southern China[ J]. Soybean Science, 2006, 25(3) ; 239-243. )

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

2, Y, HOCHL ARPRIESE R E M B R T].
FHR AL SRR, 2006, 7(2) : 183-187. (LI Z G, ZHANG C
Y, CHANG W S. Study on quality properties in vegetable soybeans
of various sources| J]. Journal of Plant Genetic Resources, 2006, 7
(2).183-187.)

HRBKIE, A, XK, S5, SEHIR LA A BOCHEAH 43 K H
MRS EBTE ] MY 2£ 4, 2015, 41 (11): 1692-1700.
(ZHANG Q Y, LI Y S, LIU C K, et al. Key components of eating
quality and their dynamic accumulation in vegetable soybean
varieties [ Glycine max (L. ) Merr. ][J]. Acta Agronomica Sinica,
2015, 41(11) : 1692-1700. )

SONG J Y, AN G H, KIM C J. Color, texture, nutrient contents,
and sensory values of vegetable soybeans [ Glycine max (L.)
Merrill ] as affected by blanching[J]. Food Chemistry, 2003, 83
(1): 69-74.

TR, BhiEfn, &%, % SRAREM BB St 1]
KEFHE, 2019, 38(2) : 169-180. (WANG G F, ZHONG X B,
ZHA T, et al. Evaluation and screening of fresh soybean germplasm
[J]. Soybean Science, 2019, 38(2): 169-180. )

XUBEEE, TG, THE¥, S5 T IrE B2 K S 1
Tt 5 ) R H o Ml R /0 B 4 A L A o i O 35 AT 5
[J]. RAPIBFIE 5IF R, 2014, 26(10) : 1659-1663. (LIU L
L, WANG Z T, DING C B, et al. Determination of soy isoflavone
aglycone content of edamame prepared by different processing
methods and its hypoglycemic and hypolipidemic activity for diabetic
mice [ J ]. Natural Product Research & Development, 2014, 26
(10) : 1659-1663. )

HARE, BRI, B, 5 B UM RSN TE TR ST
[J].)"&4kT, 2021, 48(7): 28-30. (HU L, WEI L J, NIE Y
F, et al. Study on the in vitro anti-aging activity of soybean extracts
[J]. Guangdong Marubi Biotechnology, 2021, 48(7) . 28-30. )
ER i B AR, T iEiIE: B 5009. 6-
2016[ S]. dbat. HhEARHEH IFL, 2016: 1-2. (State Food and
Drug Administration. Determination of fat in food ; GB 5009. 6-2016
[S] Beijing; China Standards Press, 2016; 1-2.)

EFF, B, ERE, T ERG ARSI SRR
bk e £ IR (J]. B Tk B, 2021, 42(7): 18,
(WANG D, LIANG J, HUANG T Z, et al. Fresh food quality
evaluation of kiwifruit based on principal component analysis and
cluster analysis [ J ]. Science and Technology of Food Industry,
2021, 42(7): 18.)

A N RERIE AR, ARAEFRI M B e I - R L
%: NY/T 30302016 [ S]. Jbat. ffE Al i itk 2016: 1-2.
(Ministry of Agriculture of the People’ s Republic of China.
Determination of total water-soluble sugar content in cotton
anthrone colorimetric method: NY/T 3030-2016 [ S] Beijing:
China Agricultural Publishing House, 2016 1-2.)

AR, R, BESF, F O SUNAR SRS RN R ER
SHTLT]. B A A, 2021, 42(18) : 73-80. (YE X M, LI
J, MAOTF, etal. Analysis on the difference of nutritional quality
of different kidney bean varieties in Guizhou [ J]. Science and
Technology of Food Industry, 2021, 42(18); 73-80. )

DMK, BTG, 2o, A5 ORIR) ™ MR T R h 2 28 57
WA BT S PR [T, &k Tk BHE, 2018, 39(6): 291-
297. (SUN QR, LIU P, LIH W, et al. Analysis and evaluation
of main nutritional ingredients in residual of lotus root from

different areas [ J]. Science and Technology of Food Industry,



98

K

5

B

14

[20

[

[21

[

[22

[

[23]

[24

—

[25

fa—

[26]

[28]

2018, 39(6) : 291-297.)

FRIE, BUNE, MK, 2. 10 A= S R i 5
AL EITA ()], fa Tk BHE, 2021, 42(8): 320-325.
(CHENG TT, XI X H, SHANG X X, et al. Nutrient composition
analysis and quality comprehensive evaluation of lotus root in 10
producing areas [ J]. Science and Technology of Food Industry,
2021, 42(8) : 320-325.)

[ 5 o B A e SR T B B A < SN/
T4592-2016[ S]. dtxt. A EFRAEH AT, 2016 1-3. (General
Administration of Quality Supervision, Inspection and Quarantine
of the People’s Republic of China Determination of total flavonoids
in food for export: SN/T 4592-2016 [ S] Beijing: China Standards
Press, 2016; 1-3.)

EETAMFRIAETZE RS, BRI E GRS R
GB/T 266252011 KL $: I & 57 B 75 4k 0 5 o 30 AR 2
%[ S]. 2011. (State Health and Family Planning Commission,
General Administration of Quality Supervision, Inspection and
Quarantine. GB/T 26625-2011 Inspection of cereals and oils
determination of soybean isoflavones content high performance
liquid chromatography[ S].2011. )

XU B J, CHANG S. A comparative study on phenolic profiles and
antioxidant activities of legumes as affected by extraction solvents
[J]. Journal of Food Science, 2010, 72(2) : 159-166.

I, FRRYS, WY, G5 R WAL BN T e A OT A
R PUEACTR B2 [ ], DY AL R AR 22
W ARBLFRR) , 2016, 44(7) ; 202-214. (LI S, ZHENG Y
N, HAN J T, et al. Effect of fermentation on isoflavone aglycone
contents in edamame and antioxidant activity of ethanol extracts
[1].
Edition) , 2016, 44(7) : 202-214.)

Wi k. 3R R T e A BT A AT B R AL R LB Y
[D]. LI . WiTT K%, 2019. (LAN Z C. Analysis on yield and

quality of vegetable spring soybean and comparative study on

Journal of Northwest A & F University ( Natural Science

planting in North and South China [ D]. Hangzhou: Zhejiang
University, 2019. )

LIY S, DUM, ZHANG Q Y, et al. Greater differences exist in
seed protein, oil, total soluble sugar and sucrose content of
vegetable soybean genotypes [ Glycine max ( L.) Merrill ] in
Northeast China[ J].
6. 1681-1686.
SRTTSC, Thar, ARAEET, SF. IR ERPRLEEM TR K R
PR BT SE L SR [ ) ] 72 TR T b, 2019, 17(17) : 5822-
5828. (ZHANG G W, SHEN L, ZHENG H Z, et al. Research

Australian Journal of Crop Science, 2012,

advances on sucrose accumulation and sucrose phosphate synthase
in seeds of vegetable soybean [ ] ].
2019, 17(17) . 5822-5828. )

SREAE, BT, AR, SRS BERAT SBR[ T]. K

Molecular Plant Breeding,

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

HAE, 2013, 32(5) ; 698-702. (ZHANG Y M, HU R F, LIN
G Q. Research advance on quality traits of vegetable soybean[ J].
Soybean Science, 2013, 32(5) : 698-702. )

FLORES D, GIOVANNI M, KIRK L, et al. Capturing and
explaining sensory differences among organically grown vegetable-
soybean varieties grown in Northern California[ J]. Journal of Food
Science, 2019, 84(3) . 613-622.

YE Z, SHANG Z X, LI M Q, et al. Effect of ripening and variety
on the physiochemical quality and flavor of fermented Chinese chili
pepper( Paojiao) [ J]. Food Chemistry, 2022, 368 130797.
A, aRB, BRI, A eSS AR S R R
BOFA L)), PUALAMBHE R 224 ( B SRBRRR) | 2014, 42
(8): 155-161. ( WANG Y, ZHANG Y, CHEN S S, et al.
Composition, content, and quality evaluation of amino acids in
snap bean[ J]. Journal of Northwest A & F University ( Natural
Science Edition) , 2014, 42(8) : 155-161. )

XUWEST, T, VR 06, K S AR SRR (LA A6 DU 7 76 IR ARE 5
[J]. B0 ,2021, 43(20) ; 158-163,171. (LIU X D, YUE
HY, TAN Z F. An overview of the current status of soybean
oligosaccharide instrumental testing methods [ J . Modern Food,
2021, 43(20) . 158-163,171.)

[ ST IS S A N N S TR A o = 1 W TN B
ST B RE B R B BT A TR M AN [ 7] £ Tl
7, 2022, 43(10) :388-394. (ZHANG M Q, XU L, ZHANG ]
B

et al. Determination of contents of the main nutritional

components, functional components of akebia trifoliata pericarps
and evaluation of the antioxidant activity of peel extracts [ J].
Science and Technology of Food Industry, 2022, 43 (10):
388-394.)

FEAR, AT, R, AF. RO SO RN A R 2
RHGAAEER R R [ ], i 5 R Bl 2022,48(1)
161-168. (REN X, XIEM L, YE F Y, et al. Effects of blanching
treatments on browning characteristic, polyphenol composition and
antioxidant activity of apple slices[ J]. Food and Fermentation
Industries 2022 ,48(1) :161-168. )

JOANNOU G E, KELLY G E, REEDER A Y, et al. A urinary
profile study of dietary phytoestrogens. The identification and mode
of metabolism of new isoflavonoids [ J ]. Journal of Steroid
Biochemistry and Molecular Biology ( United Kingdom) , 1995, 54
(3):167-184.

BT, AL, XM, S5 REERF AT 2 IR ILIE A R 32
R HB A A TR ERTE [T ]. P E ARG, 2021, 40(8) : 110-
116. (CUI M Q, SHI K, DENG S L, et al. Extraction of
polyphenols from Cabernet Sauvignon grape seeds with deep-
eutectic solvents and its antioxidant activity[ J ]. China Brewing,

2021, 40(8) : 110-116.)



