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Abstract We investigated the chemical properties and antioxidant activities of sword bean (SWB) and compared it to
soybean (SB) and black soybean (seoritae, BSB). The value of vitamin C, vitamin A, crude fat, and crude protein in SWB
was 25.5, 0.37 mg/kg, 1.2, and 25.6%, respectively. The crude fat content (1.2%) in SWB was very low in comparison
with those of SB (16.5%) and BSB (16.1%). In 16 free amino acids investigated, the histidine content (9.2%) was high
in SWB, followed by SB (3.0%) and BSB (2.9%). Total flavonoid content of SWB (493.2 mg/100 g) was significantly
higher than those of SB (71.8 mg/100 g) and BSB (97.5 mg/100 g). Total polyphenol content of SWB (1,152.0 mg/100 g)
was not significantly different from that of SB (1,165.7 mg/100 g) but lower than that of BSB (1,298.6 mg/100 g). DPPH
radical scavenging activity (SCs,, 50% scavenging concentration) of SWB was 13.1 pg/mL, whereas that of positive control

(a-tocopherol) was 8.3 pg/mL.

Keywords: sword bean, antioxidant activity, DPPH, polyphenol, flavonoid
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8k 3 pH 2.2 sodium citrate buffer 10 mLZ &3 o3 wWEy
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staem EAz71e v 2t Column Shim-pack Amino-
NA, Shim-pack [SC-30/80504(Na)& AFHE-3l%3L, 02N sodium
citrate buffer(pH 3.20)2} 0.6 N sodium citrate buffer(pH 10.0) %
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9] 400 uM DPPH &9 1 mLol| o|ehE &m 2 mLE FH7}slod
HE 4ml7F HEF XS SAES AR gl 90% HE
S ImLE ¥ APt AeolA 308 ukE ARl F 517
mellH FHEE SAst AEE WA @2 2] 5%
S5 122 AT e B3 A8 FEQ] SCiy(50% Scav-
enging Concentration)#t 2= UERTE ojudf &4 ¥wE ¢35}
o] o-tocopherolS AME-3FSI T

SHXE

HIER A, CoF ERpHeolE, EEulE ol 7]
BAIEA2 SPSS(version 20) BAIZE S ARSI oH o
Hjx] EAHEY (one way ANOVA)L.2 7AZ3F & fFolijo] o+
=" Duncan’s multiple range testS AAI5t] §-24F 0.05914

FodE ASskd

i

ro

MY o

2ok MeEg U] FE5582 2 FREXE oHoMH)
olE, oleke T8]Y dF FEENAM =/ vehd Wb ZEF
2 mee s A5 FEEA =4 YERdTh Cho 5(17)2 9+

EA 17.6%= 7P =4 JER:

=2t g SulelA 12%Z Sl Yepgten oggst
HErE ] 55 58 42 NEE(0.1%) Hrhs WERE(7.7%)°
A A Ut B AFE Aot mie FARET 2ol T

23 AEfefe] dubgdEel tieh A= Table
29} ek AR F SRS ZFFOA 83%E AfEid

Table 1. Yields of various solvent extracts from sword bean,
soybean (SB) and black soybean (BSB) (%)

Extracts Sword bean  Soybean (SB) Blac(l}(ass(g/)b can
Hexane 0.9 13.1 12.6
CHCJ, 1.5 17.1 17.1
EtOAc 1.1 13.5 12.8
EtOH 24 12.0 12.6
MeOH 5.6 8.2 8.1
Hot water 24.8 28.6 324

9] 45, 4.7% ®Hal 28] =A e, 2R 12%2 o
el AElEle} i) A% 3(16.1, 16.5%)° Bl3l] WA
EbRtT). 3 uhide ZHEFolA 3.8, 25.6%= thEu A
gefol vjs] WA YeEith Folle v, X3, gglEo] 7t
7t 20-45, 15-20, 25-30% BE =0 UATH18) 2T A
wakskla A e S Holx U

TMoto| oAt EHE

oAk Tl 2Fo] FAE A AAEA AFF
I diF, MEele] pAotneste] e B4 F3= Table 33
2t} Kim 5(19)9] AFolxer o] thE ofu|i=ste] H]3
Glutamic acid(ZH73 13.6%, WF 20.7%, A& 20.6%)<}
Aspartic acidFFg 12.8%, OIF 12.4%, AZlE] 11.9%)2] FHae]
A Yeieth v ol 7P A EEe e A= oF
% Methionine, Cystine, HistidineS 59} Azlejel= tl=2A4 2
FFA 1652 obr]i=At 3 Histidine®] 347} 92%E thi
2] 3.0%, A12lE] 2.9%Ech =4 YERTh Jeon 5(20) His-
tidine®] A EAF 9,8507 6,700)7F 10* M FLAA S5V

B]ul A (aglycone) FENS] Daidzein?}t Genistein, Glycitein®] $F
T ST ZEtEro|=e] dFQl olhEHES T ¥
T 7FeAE F2 grEe] Tk B AFolA diFk AElE
o A+= uujFAQl Daidzein?} Genistein, Glycitein .= vl
Al (Glucoside) FENQ! DaidzinZ} Genistin, Glycitin®] F= &3}
= AoZ YEth o] AF= Lee 521N AFolA B4
o|AEeHE o] =2 v FEER EAldche At A
WE™,) Kim 522y dFolA w59 &g Z7]o wjdA <]

ek SAIRE 2EFe] A wiA| oF HluiEA] R A& EH A
ool & Atollx st} olaEEhEe] JudAE &
fAom, g Kao 5(23)°] Aol oahd ek o] e
A4 2] DPPH A2A%e o2 a2kst Zdd) nlsle] okslow

LIS oA
HIERR2I A, C &3

C #

AT i, AElele] vER A9 HE] co] AFdt=
Table 59F 2o}, 233 diF, AEejellA e A0.37, 031,
0.29 mg/kg)Eth= HIEFY C(25.5, 21.3, 17.6 mgkg)2] o] &
A AE HAen, Mgt dFrths 2FgellA Bk cel
ko] ooz wA AEEAH, HEW] AE o4 Aol

7F it

Table 2. Proximate composition in sword bean, soybean (SB) and black soybean (BSB) (%)

Samples Moisture Crude ash Crude protein"” Crude fat
Black soybean (BSB) 4.5£0.15 4.8+0.05 41.0+0.07 16.1£0.15
Soybean (SB) 4.720.08 5.4+0.02 3844131 16.5£0.29
Sword bean 8.3+0.01 3.8+0.02 25.6+0.40 1.2+0.13

UNitrogen-protein conversion factor: 5.71
Values are mean+SD (n=3)
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Table 3. Composition of amino acids in sword bean, soybean (SB) and black soybean (BSB)

Amino acid Sword bean (mg) % Soybean (SB) (mg) % Black soybean (BSB) (mg) %
Aspartic acid 2,409.4 12.8 4,713.2 12.4 4,407.9 11.9
Threonine 1,020.2 54 1,663.1 4.4 1,598.6 43
Serine 1,308.8 7.0 2,208.4 5.8 2,165.5 5.9
Glutamic acid 2,568.0 13.6 7,846.9 20.7 7,630.4 20.6
Glycine 889.7 4.7 1,748.0 4.6 1,696.4 4.6
Alanine 965.3 5.1 1,769.1 4.7 1,708.7 4.6
Cystine N.D" N.D N.D N.D N.D N.D
Valine 954.6 5.1 1,782.7 4.7 1,719.2 4.7
Methionine 207.2 1.1 4974 1.3 458.6 1.2
Isoleucine 819.8 44 1,723.6 4.5 1,658.1 4.5
Leucine 1,688.3 9.0 3,1242 8.2 3,055.2 8.3
Tyrosine 780.1 4.1 1,540.6 4.1 1,513.8 4.1
Phenylalanine 978.9 5.2 2,082.8 5.5 2,073.8 5.6
Histidine 1,724.0 9.2 1,131.8 3.0 1,081.4 29
Lysine 1,265.6 6.7 2,726.0 7.2 2,5314 6.8
Arginine 1,242.0 6.6 3,425.1 9.0 3,657.4 9.9

Total 18,821.8 100 37,982.9 100 36,956.4 100
YNot detected
Table 4. Isoflavone content of sword bean, soybean (SB) and black soybean (BSB) (mg/kg)
Glucoside Aglycone
Sample
Daidzin Genistin Glycitin Daidzein Genistein Glycitein
Sword bean NDV ND ND ND ND ND
Soybean (SB) 917.2 678.6 81.45 ND 20.0 ND
Black soybean (BSB) 776.4 642.3 161.1 34.7 18.5 ND

YNot detected

Table 5. Contents of Vitamin A and C in sword bean, soybean
(SB) and black soybean (BSB) (mg/kg)

Table 6. Contents of mineral components in sword bean,
soybean (SB) and black soybean (BSB) (mg/kg)

Black soybean Black soybean
Sword bean  Soybean (SB) (BSB) Sword bean Soybean (SB) (BSB)
Vitamin A 0.37+0.04* 0.31+0.05° 0.29+0.04* Cu 8.2+0.5 10.9+0.2° 11.8+0.4¢
Vitamin C 25.5+1.1* 21.3+22° 17.6+2.5° Fe 31.0+£5.4° 70.5+0.9° 72.9+3.8°
Values are mean+SD. Mn 15.0+1.0° 30.5+0.6 26.5+0.3¢
*®Means with different letters in the same row are significantly Se ND" ND ND
different by Duncan’s multiple range test (p<0.05). 7n 28.940 5" 51.840.5° 48.0+41.5°
Na ND 15.8+6.5 37.443.1
a b c
2718 s K 9,879.8+464.8 17,016.6+382.4 14,409.5+428.1
Ca 1,265.6+£73.0° 1,355.3+£101.8* 453.5+29.1°

2AEZ3) OiF, Agee 1071 F71d 33e vwdt de
Table 63 2t} Aw3 AlZvkg2 A5, T 2 AEel
A BE HEEA E%on, YER AL et MeHdAM =
158, 374 mgkg AEHE M ZFFolM= AEHA k. =
T3 T 2 AEes 107 #7145 ZE, 4, v
gl ko]l A vEsten, o] F ZEs AQe AES vt
avgollr e TS i AEleel] Hs) AFFelA foH
o2 uro RS Uepiith @] xole NS Cho
®)e A7+A ZAFFAM ZF, 24, vladlge FFe] ok
F71A el sl B4 AEEY £ Aot fAke A

R AT

ot ot

OBk

E2lH=3 & S22 0|E B
2F55 3 S, AElEl9] tannic acid equivalent® 3HAHEF &

Mg 1,288.7+£52.0° 2,181.0£51.6° 1,958.3+£63.1°
Ge ND ND ND

YNot detected

Values are mean+SD.

*®Means with different letters in the same row are significantly
different by Duncan’s multiple range test (p<0.05).

PolE G Table 79 ATk 4BY H4EFA FhEo} U B
S AUBY B F vEy S8l /HY gel Sl gl
B e FUSBYL 7K Qe 20 el4 ). Takahashi

o
=
=ZFHT}E LDL(low density lipoprotein) 28}
A AL e s o] =

o
THEO W] qiEeR FYsed B AFMe & EgdE
1,165.7 mg/100 g, A 21El 1,298.6 mg/100 g, 2H5%
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Table 7. Contents of total flavonoids and total polyphenols in
sword bean, soybean (SB) and black soybean (BSB) (mg/100 g)

Black soybean
Sword bean  Soybean (SB) (BSB)
Total flavonoid 493.2+21.2° 71.8+6.3° 97.5+14.9°

Total polyphenol 1,152.0+26.8°

Values are mean+SD.
**Means with different letters in the same row are significantly
different by Duncan’s multiple range test (p<0.05).

1,165.7+11.4*  1,298.6+52.3°

Table 8. Concentration required for 50% reduction of DPPH
radical of sword bean, soybean (SB) and black soybean (BSB)

Samples SC,, (ng/mL)"
Soybean (SB) >2,000
Black soybean (BSB) 1,500
Sword bean 13.1
a-Tocopherol” 83

YConcentration required for 50% reduction of DPPH (100 uM) at 30
min after starting the reaction.
PPositive control

100
90 fﬁ7—§
80

o a4

60 ﬁj / —e—Sword bean

o / ~#-o-Tocopherol

w . Jf

w4/

20 y
{

10

DPPH radical-scavenging activity (%)

0 T T T T T T |
0 10 20 30 40 50 60 70

Concentration (ug/mL)

Fig. 1. DPPH radical scavenging ability by concentration of
sword bean extract and o-tocopherol values are mean+SD (n=3)

G

1,152.0 mg/100 g = ZHFgollx Aee] Erbe AAT tiFebe
Frold 2ol RolA ATt

223 M2, 9] quercetin equivalent® 3HAMSE X Z
ZHREo|E S Table 73 Zth E2HE0|Ee HEy 5
Eo] 3 250 = HUR, AaF T B2 AERA A5,
oMo Te aio &8, & dEENA, & 9454, &
T 5 o 2 X7 o7 deA i 3], P a3
7b 74 Aoz By I Qltk(l). AFEH uF, AEEe
querceting 7]EC R 3 FetH o= RS H|wE] BHH T
71.8mg/100 g, A28 97.5 mg/100 gt} ZAFFolAH fFozoz
=7(493.2 mg/100 g) YERSETE.

2,2-Diphenyl-1-picrylhydrazyl(DPPH) radical £27{&M =X

garslely =4 & DPPH #Ho)zre: o] 83 AAEA
A2 stable radical¢! DPPHE &AA7)= itsEd &4
sk Zlo2 DPPHE A2 AMS He vlad PgE free
radicalZ2A], WEE olRlF Foll o8l o] Ao GAE= A
< ol&3te FAEEAS HAsh=d o &= AUTh2S). AT

T T, AeiEe] vigs FEE vaTE AR adtoco-

ﬂllo o
1\

pherole] tigr DPPH =tz &AEAHS SC, #o=z Yehiof
H] 23} tH(Table 8). =2 A3} a-tocopherole] 8.3 ug/mL, 2+
13.1 pg/mL, A2 el 1,500 pg/mLolY L 5 2,000 pg/mL ©]
oAtk BFF-2 a-tocopherols} 5l ikt do] =
Uelgon, 5% o&x oz o] kel A & & A
AthFig. 1). o1AS A= 25 vebE FEEA o, th
o] sty Edo] EATE Alrlsle AeE, f718H o
Qo =94 F&7 22 v |
318 AgS A B A olE A &
Z

16.1, 16.5%%}F Hlwsl] & o w9 @3S & 7 YAk o]
e 2 ko g s v|FA §7]8n Fitelu o dolAl
HolE SoAl FF F-8o] Mleiy g v @A vebst
th FAolm ke Sy AN ES AYsd 1 A
Histidine®] T418]&°] A eh2.9%)F HF(G.0%)et Blws] &
0 92%Z AFoR & PSS Vet oA
el rtsletyd EFZ UEzl o] AZTELS AFFoA
A stk AFFH tiF, AEEe] e Addds
HlElT] co] shao] vlEl] A9 FHgEt =A AEEHAC.
A 3 Agelde AFEH diF, AgddA 107/ F714
5 ZF, 44, vkdge] sl =4 vElth & Zejdse
W 1,165.7mg/100 g, AE] 1,298.6 mg100g, ZHF3F 1,152.0
mg/100 g2 2 AME] Hrks A5 diFeles 94 zolg B
o|Z] ¥yt F TR o)== UIF 71.8mg/100 g, A2E 97.5
mg/100 gt} ZHFFolx FeA o2 E=7(493.2mg/100g) LFE
WYt DPPH o]z 2AEA 432 EWR SC, 3 73 2
7} a-tocopherol(8.3 pg/mL)z} 53k 13.1 pg/mLE ikt o]
= Ueigor, v gEHoZ Fio| Sk des ¢
T U ol A 72 Fate] A EoIX Y tiF ) A2
9= g2 FeH BEAS TR I3 B FAslES ke
ZHEFe] AFo| AT AELEZA Y A E T
AR, s EHe] #8 5 U B A B Ao
2 Az

40 oY 2
O I =

&AL 2
B RS 37 BABFATY A BN A5
of ZqE AFHAAGUIL,
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