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Nutritional Characteristics and Bioactive Components Contents of
Flos Sophora Japonica

Sung Jin Park, Byung Hee Chung', Young Su Choi', Sung-Hye Park?*, Jong-Dai Kim'

Department of Bio-Food, Hallym College. Chuncheon, 1. Division of Food Biotechnology, School of Biotechnology, Kangwon University,
2. Department of Diet & Health Care, Graduate School of Industrial Technology, Myungji Univcersity

The purpose of this study is to determine the possibility of using Flos Sophora japonica as natural health food
source. To accomplish this purpose, the contents of general and antioxidative nutrients of Flos Sophora japonica a
were measured. The contents of carbohydrate, crude protein, crude lipid and ash are 67.76%, 19.87%, 4.61% and
7.76%. And the calories of Flos Sophora japonica Linne was 318.32 Kcal. Total dietary fiber was 25.35% of total
carbohydrates. The percentages of water soluble dietary fiber to insoluble dietary fiber were 1.80 % and 23.56 %,
respectively. The protein were contained total 18 different kinds of amino acids. The contents of non-essential and
essential amino acids were 4,898.78mg and 5,953.51mg. The K was the largest mineral followed by Ca, P and Mg,
which means Flos Sophora japonica Linne is alkali material. The contents of saturated fatty acids, monounsaturated
fatty acids and polyunsaturated fatty acids were 29.69%, 34.93% and 35.38%. Therefore, the amount of the total
unsaturated fatty acid was higher than that of any other plant. The content of vitamin C in Flos Sophora japonica Linne
was higher than that of any other plant, which suggest that it could increase blood elasticity. The content of rutin,
which is responsible for capillary vessel permeability, was 22.60%. The contents of water soluble antioxidative
materials in 1 mL of water-extracted Flos Sophora japonica Linne were 3.9 which is comparable to 1233.0 mmol of
vitamin C in antioxidant effect. The general nutrients and other antioxidatant bioactive materials in Flos Sophora
japonica Linne were also potential materials for good health food. It is expected that follow up study of Flos Sophora
japonica Linne through developing processed food and evaluation of their functional properties would provide useful
information as a source of medicinal foods.

Key words : Flos Sophora japonicay, Medicinal food, Antioxidant effect, Functional food
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dry ovenollA]l olzRlol) HA ZAXA)7]AL vkfolich HAEAIE
1.6 X 1.6 cm)ell FRAAIR SmgS F)8k) 6N-HCl 5me 7151
B3l & WEGl 110CoA] 24417} 7H=838] X|Z4T) 0] 50
ne FAER T £711 8718 0.0IN-HCIEHOE Z Ao
A 2g]de] §HX] A o} 7)o 2N-NaOHEN 2miE W1 S3eH
% 5,000rpmol]A] 305‘_{1 AUl 4BAS wE F3ld 6
0CY s&40A AATtAg SINTIHEA 55011 IRES
0.02N-HCl 20mol] h"O] 0.45/m filter2 Ao & AEE
Ao F FI{CE HE2 olu| el 8 ZEFHN AIEEAS
o] le4t B47)o] FU5I0 chromatogram®] peak HA 08 A4t
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Table 1. Operating conditions of Amino acid analyzer.

Instrument System 6300 hyperperformence analyzer(Beckman)
Column Li 10em column No. 338051 ion-exchange(Beckman)
Analyzer time 150 min
Buffer flow rate 20 ml/hour
Ninaydrin flow rate 10 ml/hour
Column pressure 1,380 psi
Buffar change steps LIA-LID—=LE—LF
Optimum sample guantity 0 u
N> gas pressure 40 psi

EA B

5. 33lo] F71E

£71Z(Ca, P, Mg, K, Na, Fe, Zn, Cu, Mn) &=t2 AOACH
ol 9sled BAEIATE &, AEE 01ng DRIMA] FEs] e
Bl 550 CoA] 6417 EQt &l3HA]7] th, 20T sand bath’S’Oﬂ
Al 5meQ] HNO; Mg 7l5le] 108 S¢F 7125kl 2 &, 25
m¢ volumetric flaskoll B £84+E 716l A 35PHE A (whatman
filter paper No. 41) &SI} O|FHA o ol g Z} A&
HOZ MEG T2 5418 & Inductively Coupled Spectrometer
(ICP, Lactam 8440, Plasma Lab., Astraila)& o|&¢F R 2%
Plasma JERAH O T BAIEFI 0, BARAR Table 29} Z2T4.

Table 2. Operating conditions of ICP for mineral analysis
Power
Nebulizer pressure

1 Kw for aqueous
35 bars for meinhard type C

Aercsol flow rate 0.3 L/min
Shealth gas flow 03 L/min
Cooling gas 12 L/min
Ca 393.366
Mg 279553
Na 588.9%
K 766.490
Wavelength(nm) p 213618
Fe 238204
Zn 2138%
Cu 224.19%
Mn 766.430
6. I 319 AeHE M B4

3] Aeht ZHE ACACH 93l GCE 241619
rh &, AIRE soxhlet £E7|E 4AIZF Agtg HET &
BF3-methanol @ %  methylationdld  7IAMA I Z0tE 1eRT]

(HP 5890A gas chromatograph, US.A)Z EA13I3C*. olu)
SMEAS Table 37} 2Tk

Table 3. Qperating conditions of GC for fatty acids analysis.

Instrument Hewlett-packard 5890 series Il Plus
Column HP-FFAP(25mX0.32amX0.52:m Hilm thickness)
Detector Flame lonization Detector(FID)

Oven temperature 160°C(1min}-3C/min-220TC (19min)

Injector temperature 230°C
Detector temperature 50T
Column flow rate 1.5ml/min
Total flow rate 30ul /min
Split ratio 201
Iniection volumn 10ul
7. Wslel fEig g B4
Richmond %9 HPLC BAZAS S25IKLL &, A&
5¢< A1ZHEla) 80% methanol 100mE WL 13 OOOrpmoﬂiﬂ 3=
£0F T} i3k o] FURE BFYZE B FEEA]
o &3 & 80ColM 2417 B FET & Aidith. ol £&
ZAS 23] HiEEle] B2 oA E 45T 2L - 55 E S5
F45 2ol 1001E FEINUC ol@A ZAS ABBAES 7
0ColA BE BdalHA BHSIINE 2202 Sugar-Pak I

ng/LYE ZERlEth JAZIE AR InE
membrane filter2 ISt & columnol] 20404
el dEol WNVCE FAGIUCE BEEME 0-5m@/mm
2 Z8iEwon HEE refractive index(RI) detectorg ©]E5}
A U3 A g9 FElY peakE AF H]wsld 20l
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dehydro-ascobic acid(DAA)Q] HA1S 28] A|EE 10 mM

dithiothreitol(DTT)E & St RS 411y gl
& 9] ascorbic acid(AA)Q] o= AMFIAUTE o] ul
HPLC(JASSCO, Japan):24d& &  stationary phase: CDS
C18(250mm, Thermo Separation Products), mobile phase:
methanol/ water (97:3), Flow rate: 0.5ml/min, detector: A
max=254mo]RJC} S HIER] A%} E9] gler2 HPLC(Alliance
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vortex mixerE 0| &3}

o180 2w m £5t % OF 527} WAIG 3 ethanol
10m¢ 2 5l TIA] vortexZ 0|25k 1827t 2 S8ttt &£
=l tubeE SOR-VALL evolution RC centrlfuge(Kendro,
newtown, CT, USA)olA] 13,000 rpm, 1027t AL EL|T &

152 898

25l 0.2ym membrane filter2 ¢ 151 HPLC

o] F5Ict EYE XTerra C18 column(4.6X250mm, 5¢m,
Waters, USA)S Al83512120, 0|54 methanol:water(93:7,

v/v, isocratic mode)Zgtt g o|&sl EElsItt. AE7|=
474 detector(ZBHE7], Waters, USA)Q]
excitation®} emission T}AME 237t 340, 460m O E UFGH] &
413193 ™, 3} photodiode array detector 996(Waters, USA)
S AFE3El0] 200-800mmS) WRolA] scanningdld EAE

= =0 A)\
1, B-carotene 242 AlF 1gol 57

fluorescence

242 5= 5mE 71k & ethyl
ether®} petroleum ether EgrEA(1:1) 10n(E 715l Z5HA
S0} & & AENE beakerol] FFIGCE NRE
Mg risld 22 2z7kg 33 visst & F&d
SiCh A5F 8US BF fasko] B8
E HMAHA] F acetoned] EGAIA X
Acetoneo] 81A17] AIRE ATAZ 04&}9} Z, THA] HPLCE
o IAZ oEke] HPLC 24 & AIEE AMSSIeH, 22 =
#tg 33 HiEsle] £8X19 B g Fcikirt. ol ul HPLC
(JASSCO, Japan)2A £ stationary phase: CDS C18(300mm,
Thermo Separation Products), mobile phase: acetone/water
(100:5), Flow rate: 1m¢/min, detector: Amax=450nmo{S{TH.

pry
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9. Mslel ETislE siEtE
1) Rutin, quercetin & quercitrin

Fglol 28l g Ohara 879 LYE

Z 24tk &, AR 1g2 MEE 20mE V1ot
EXolA KT ¢ BF FET & %‘26}9113} 2
NS olF}A)(Whatman No4DE oGt & 20mE
ZA] millipore filter(pore size 045m)Z oTdld L
HPLCO) injectiong}3itt. o] wl ARZEH HPLC(JASSCO 851-AS,

Japan) BA1E71E Table 49} ZTh
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Table 4. Rutin, quercetin and quercitrin analysis conditions.

Instrument JASCO 851-AS
Detector Variable UV/VIS detector
Wave fength 350nm
Column p-Bondapak C18
Solvent 25% acelic acid:methanolacetonitril = 35:5:10(v/v/v)
Column Temp. 0T
Flow rate 1.0 mi/min
Inj. volumn 20ul
2) Catechin® gler 2]

AlE9 FHIZIFH(EGCEC, EGCG % ECGY g
Tkegaya E9] WP g o7t WS Fig. 19} 0] AI5E WA
28t & HPLCE &4 28] - AFsldich 7T =89y
FESUNS tlEUS: B 02M QIS (pH 3.0) [3152]0.2

0w

pmol El‘:—‘ ZRBIATE AIRE 2
104 HPLCO FU5193 S Peak WA OF AT 0]
] AREEH HPLC (Jasco 851-AS, Japan)Q] 712 #@: Capcellpak
C18 UGI120 5um, 4.6mm X 250mm, O]54}: Acetonitrile/ Acetic
aicd/Methanol/Distilled water=113:5:20:863, F<: 1.0 m{/min,

Z&7):UV, Wavelength:280nmo] ATt

i . Sayilplc ke ,’

with 80 ml of boiling water
shaked vigorously for 30 min
o at 80 "C in water bath

= wuh ‘Whatmann No. 1 filter paper
{ Filtering__)

% mass up to 100 ml with water
Hilterte S0t

s With chioroform (350 mi)
{ Extracting ]

o o

;‘m{\queous fayer
i wnh ethyl acctate (3x50 ml)

- Exmactm g

(L Chloroform layer

Phorsy T

ety scommte layer (_Aqueoustayer
s under vaccum at 40°C in water bath

Evaporating

s— massupm 10 m] with MeOH : 1,0

&> 0.2 M Phos. Buf. (pl13.0)=3:15:2
Residue }

hltenng )

; J with 0.45 ym membrane

Fig. 1. Schematic diagram of sample preparation for the determination
of EGC, EC, EGCG and ECG in Flos Sophora japonica.
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B 67.76%, 22N 19.87%, ZAE 4.61% X T3E 776%E LIE}
wrt ek 259 FE 422 tiRE9) AMEAY TEEEY
BpslEoln] Bl & Alo)ld R gibo] of 3741% 8 T8E o
ARACE 81 F3lo) UM E Folx EX ggo] 7H WLkt

Table 5. Proximate compositions of the Flos Sophora Japonica.

Nutrients Contents
Calories(Kcal) 31832 + 398
Moisture 1055 = 1041)
General Carbohydrate 6062 + 2.76 (67.76)2)
Nutrients Crude protein 1777 £ 101 (1987
(%) Crude fat 412 + 094 (461)
Crude ash 6.94 + 1.00 (7.76)
Dietary Total 2268 £ 2.71 (2535
fiber Soluble 161 £ 046 (1.80)
(%) Insoluble 2107 + 1,08 2356)

Vaues are mean *+ S. E Vaues are mean of triplicates. 1) Percentages of wet weight
basis. 2) Percentages of dry wsaight basis
2) ol =4k 2Y
Table 501 L}ERS Hl2l Zo] T3} 100g(dry weight basis)&
o= ZTiE §12r0) 19.87 %01 Table 63} Zo] 319 7
Hom|pRie] EE= £ 18%0)H, o] & glutamic acide}
I =2 S AL U ALE LEL
ek %—’FOW]_‘_& SRS 73} 100 g(wet weight basis)e} F
49 g HlE0] edt BRFS oF 6.0 gOEH B40jn] Al b
B0 219 H]g0o] oF 0.820]1T). (Table 6)

Hl‘ Ok

Yv‘

Table 6. The contents of amino acids in the Flos Sophora Japonica.

Amino acid Contents (mg/100, wet weight basis )
Asparagine 1,269.10 = 9812
Threonine* 53101 £+ 4950
Sering 512.10 = 3047
Glutamic acid 1,026.73 = 87.00
Proline 67711 = 3751
Glycine 62652 + 2847
Alanine 53327 + 301
Cystein 1007 + 14
Valine* 1225 £ 4147
Methionine* 4099 = 2242
Isoleucine* 54800 * 4109
Leucine* 95422 = 7704
Tyrosine 65733 + 51.19

Phenyalanine* 56729 + 4418
Histiding® 85736 = 2759
Trytophan® 23910 + 1876

Lysine* 64856 * 3745
Arginine 64128 + 4400
Essential amino acids 4898.78 = 34.75
Nonessential amino acids 599351 = 4194
EAA/NEAA 082 + 008

Vaues are mean + S, E. Vaues are mean of triplicates. * : Essential amino acid

3) 2718 g

Table 7= 1 9} 100g(wet weight basis)& F7|& ¢
48t ZATolch ZEO| 0F 20 gOF 71 B0l BT
o] 2H45(514.02 mg), )(326.01 mg), T} £(222.10 mg)
o}, ClREal 2R, T2, okl U W BWE 747 39,
) 485 mg B95I0] Y= AS

91',

oo

[_(g o o

H o3

Hu
At
2z

mg, 112 mg, 413 mg &

ich. (Table 7)

Table 7. The contents of minerals of the Flos Sophora Japonica.

Mineral Contents (mg/100g. wet weight basis )
Ca 51402 + 1978
Mg 22210 + 1542
Na 3318 + 799
K 186653 + 2148
p 32601 + 1629
Fe 3905 + 664
n 413 + 027
Cu 112 = 007
Mn 485 + 102

4) AEt 24

Table 8oli= T30} YAt gHbe & Aehido) thel area
percentage = LIERHRACE. Linoleic acid 32.11 %, oleic acid ghzt
30.06 %, palmitic acid 18.92 % & F&E o] o] Al 7HAl AJEHlo]
=2 ZH0lEeS BTt & EAXERE 29.69%, U E X oA
A} 3493 % U 5}7}gig}xl%}& 3538% 2 THE0] Qo] Lt
A} BalolA RIE At YT Ci7RE
Z3A) g g0} =2 Zo0] SA0IUCt(Table 8)

Table 8. Fatty acid composition of Flos Sophora Japonica.

Fatty acid Contents (Area %)
C60 041 £ 004
C80 009 + 007
G100 037 £ 006
C120 149 = 008
G140 065 £ 0.10
C14:1 087 £ 0.1
G160 1892 + 149
G161 345 = 009
C180 512 + 017
G181 (n-9) 3006 = 244
G182 (n-6) R 215
C183 (n-3) 2.15 £ 009
C20:0 101 £ 021
C20:3 (n-3) 037 £ 004
C20:5 (n-3) 0.75 £ 006
C22:0 072 £ 004
C24:0 091 £ 003
G241 055 = 009
Saturated fatty acid (SFA) 2969 + 127
Monounsaturated fatty acid (MUFA) 3493 + 342
Polyunsaturated fatty acid (PUFA) 303 + 227
Vaues are mean * S. E. Vaues are mean of triplicates.
5) 7Elg &
Table 901 Tl 248 ZEY, b 3 Wolgel
US Feleigct R ggo] BAl flge) o 70%E A
ABHL Y= ALE LIERITH

Table 9. The contents of free sugar of the Flos Sophora Japonica.

Free sugar Contents (%)
Glucose 450 + 082
Fructose 036 £ 004
Maltose 130 + 0.36

Vaugs are mean £ S, E. Vaues are mean of triplicates.
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Table 100fx= H]EF A, C, E & B-carotenegtreS 24151
Zelolict dalolA] 249 eHSIEtRIel HiEtd A, C, E B
B-carotene gl2F & BIEN] CO] glato] 1z 100 g & <F 14 ¢

SRR 71 =2 gES Ve, vIEN EE 345 mg, HIEIR]

AE 012 mg, B-carotene 0.32 mgghFT]o] QT (Table 10)

Table 10. The contents of antioxidative vitamins of the Flos Sophora
Japonica.

Vitamin Contents (mg/100g, wet weight basis )
B-Carotene 032 + 004
Vitamin & 346 + 045
Vitamin C 142511 + 2985
Vitamin A 012 + 002

Vaues are mean * S. E. Vaues are mean of triplicates.

=

2) 7HE1717e &

Table 11ofl= T 3jol ERF FHEITIFY E&hg B4
7RI BetE B slEkol 0.86%
7VE =3 T thEollE (-)-epicatechin 3-gallated] 0.45%0]
1L, (-)-epicatechin®} (-)-epigallocatechin®] &lzty 2}2} 0.33%,

015% BHRE H2E BHEQUCH(Table 1)

) (-)-epigallocatechin 3-gallate
=

2

Table 11. Contents of catechins in Flos Sophora japonica.

Catechins Contents (%)
EGC 015 £ 003
EC 033 + 005

EGCG 08 = 011
ECG 045 + 008
Total 179 = 017

Vaues are mean + S, E. Vaues are mean of Yiplicates. EGC : (-}-epigaliocatechin. EC :
(-}-epicatechin. EGCG : (-)-epigallocatechin 3-gallate, ECG : (-)-epicatechin 3-gallate

3) 75 EZelE ol EslgtEe] e

73} 20 25 flavonoids®] S Table 120 B2l51%3
T} 3] Bolle REI0] 226%E 7H) &2 €€ A5l Y
QAck T3 quercitrin® 059% &+ e HoF HMFNY

T}, (Table 12)

Table 12. The contents of rutin, quercitrin of the Flos Sophora

japonica.
Flavonoids Contents (%)
Rutin 2260 + 019
Quercitrin 053 + 009

Vauss are mean + S, E Vaues are mean of triplicates.
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Table 13. Total antioxidant compound in Flos Sophora japonica.

Antioxdant compound Contents (mg/100g)
B-carotene 032 + 004
Vitamin C 142511 + 2985
Vitamin E 346 £ 045

Mn 485 £ 102
Zn 413 + 027
Cu 112 + 007
Rutin 2260000 = 19000
Quercitrin 590,00 = 90.00
(-J-epigallocatechin 15000 + 3000
(-)-epicatechin 33000 = 5000
(-)-epigallocatechin 3-gallate 86000 = 11000
(-)-epicatechin 3-gallate 450.00 + 8000
Vaues are mean + S, E. Vaues are mean of triplicates.
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