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Abstract

The purpose of this study is to determine the possibility of using Sophorae fructus as natural health food
source. To accomplish this purpose, the contents of general and antioxidative nutrients of Sophora fructus
were measured. The contents of carbohydrate, crude protein, crude lipid and ash are 75.9%, 16.4%, 2.41%,
and 5.2%, respectively, while the calories of Sophora fructus was 337.3 kcal. Total dietary fiber was 15.07%
of total carbohydrates. The percentages of water soluble dietary fiber to insoluble dietary fiber were 1.09%
and 10.36%, respectively. The protein was composed of a total of 18 different kinds of amino acids. The contents
of essential and non-essential amino acids were 2,310.91 mg and 5,218.52 mg. The K was the largest mineral
followed by Ca, P and Mg, which means Sophorae fructus is alkali material. The contents of saturated fatty
acids, monounsaturated fatty acids and polyunsaturated fatty acids were 24.94%, 32.40%, and 32.86%,
respectively. Therefore, the amount of the total unsaturated fatty acid was higher than that of any other plant.
The content of vitamin C in Sophorae fructus was higher than that of any other plant, which suggests that
it could increase blood elasticity. The content of rutin, which is responsible for capillary vessel permeability,
was 1.78%. The contents of water soluble antioxidative materials in 1 mL of water-extracted Sophorae fructus
were 4.95 pg which is comparable to 1,560.96 mmol of vitamin C in antioxidant effect. The general nutrients
and other antioxidatant bioactive materials in Sophorae fructus were also potential materials for good health
food. It is expected that a follow up study on Sophorae fructus through developing processed food and evaluation
of their functional properties would provide useful information as a source of medicinal foods.
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Table 1. Operating conditions of amino acid analyzer
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Table 3. Operating conditions of GC for fatty acids analysis

Instrument System 6300 hyperperformance
analyzer (Beckman)
Column Li 10 cm column No. 338051

ion-exchange (Beckman)

Analyzer time 150 min
Buffer flow rate 20 mL/hour
Ninhydrin flow rate 10 mL/hour
Column pressure 1,380 psi
Buffer change steps Li A—Li D—Li E—=Li F
Optimum sample quantity 50 ulL
N2 gas pressure 40 psi

Table 2. Operating conditions of ICP for mineral analysis

Power
Nebulizer pressure

1 kw for aqueous
3.5 bars for meinhard type C

Aerosol flow rate 0.3 L/min
Shealth gas flow 0.3 L/min
Cooling gas 12 L/min

Ca 393.366

Mg 279.553

Na 588.995

K 766.490

Wavelength (nm) P 213.618

Fe 238.204

7n 213.856

Cu 224.796

Mn 766.490
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Table 4. Rutin, quercetin and quercitrin analyses con-

ditions
Instrument JASCO 851-AS
Detector Variable UV/VIS detector
Wave length 350 nm
Column p-Bondapak C18
Solvent 2.5% acetic acid : methanol : acetonitril=

Column temp.

Flow rate
Inj. volume

35:5:10 (v/v/v)
30°C
1.0 mL/min
20 uL

| Sample 2g

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

| Extracting |

with Whatmann No. 1 filter paper
Filtering
mass up to 100 ml with water
| Filterate 50 ml |
with chloroform (3=50 ml)

Extracting y

Agqueous layer

' Chloroform layer .

with ethyl acctate (3x=50 ml)

 Extracting

.k Ethy1 acctate layer | Aqueous layer .

J

under vaccum at 40° C in water bath

Evaporating |

mass up to 10 ml with MeOH : H,O
0.2 M Phos. Buf. (pH3.0)=3:15:2

-

! Residue
e

Filtering | with 0.45 zm membrane

L

HPLC

ks

Fig. 1. Schematic diagram of sample preparation for the de—
termination of EGC, EC, EGCG, and ECG in Sophorae
fructus.
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Table 5. Proximate compositions of the Sophorae fructus

3.

Nutrients Contents
Calories (kcal) 337.3+3.54
Moisture 13.8+1.01"
General Carbohydrate 65.5+2.56 (76.0)”
nutrients Crude protein 141+1.12 (16.4)
(%) Crude fat 2.1+099 (2.4)
Crude ash 45+1.01 (5.2)
Dietary Total 9.87+2.58 (11.45)
fiber Soluble 0.94+0.40 (1.09)
(%) Insoluble 8.93+1.05 (10.36)

Values are mean+SE. Values are mean of triplicates.
) . .

‘ Percentages of wet weight basis.

Z)Percentages of dry weight basis.

2t9[ 4|

AR E o)l F4a T B AFA 248
Zho] dnkAd 2 2ol d -4 S Table 59 F st
7} 100 g(wet weight basis) Fdl= % 13.8%, &3}
E 65.5%, 2T 14.1%, ZA 5 2.1%, 238 45%7}F g+
Hol JJom gBEE F F Aol dfa TS 11.45%0]
AT Aol df F 7ML B8 Aoldfra dHe 4
7t 1.09% 2 10.36%= YER B84 Aol dfa FEkol
2 A2 eyt T 77t 100 g9 F @S 337.3
kcalZ #2= ).

g Jgae] TS Hrlste e AAAHA 1FE9
o]l FAHER wet weight basisEthE dry weight
basis7} A Ao 2 Fhste] FZbe] YRR 2o
ARa FEFes AF7E22 34138t Table 59 235 <F
of TAISIA Y. 1 A3 &438tE 75.9%, 2T 16.4%, =
A 24% 9 Z3) 8 52% 2 YET wEba] 2zhe] FH
QRS tiFEe] AEA] PR BgsEoln g
sHE T Aol FFol oF 1507%= T AT vk
W HZhe] WA E FolA =AW o] M okt

obm| =4t ZA: Table 59 Yebd vie} o] 27+ 100
g(dry weight basis) Fol= ZawWa &aFo] 16.40%°] A
il Table 63 Zo] Ize] FAotvette] F/H= F 18F
o]™, o] & asparagine® tyrosine 3tsko] 7} H& kS
2A 8L e AL R YENTE B4otv] gt Fee 97
100 g(wet weight basis)@ ¢F 2.3 g, Bl D F=olm| =4 &k
2 %52 go ZH Poln| =k H vl g Fotv| ik Bl &
o] ¢F 0.44°]AH(Table 6).

2714 & Table 75 72+ 100 g(wet weight basis)
T Fd FHE 24 Aot ZFo] oF 1.3 go 2 7}
ol %3 1 ool A+ (457.62 mg), $1(256.83
mg), Pt 1519735 mg) TolAth. mFFFad HE,
79, ofd 2 73t = 747 1645 mg, 1.05 mg, 2.84
mg % 165 mg FHEol de Aoz EA=EJAHTable 7).

g - A

Table 6. The contents of amino acids in the Sophorae fruc-
tus

Amino acid Content§ .
(mg/100, wet weight basis)
Asparagine 1438.95£95.12
Threonine” 229.94+45.25
Serine 199.45+25.36
Glutamic acid 569.19+83.25
Proline 408.24+31.51
Glycine 288.97+21.33
Alanine 301.97+29.11
Cystein 18.65+1.44
Valine” 389.51+39.57
Methionine” 35.93+19.42
Isoleucine” 225.43+38.09
Leucine” 373.92+70.04
Tyrosine 1414.91 £43.19
Phenylalanine” 265.67+£42.88
Histidine” 417.97+18.59
Tryptophan” 66.29£18.26
Lysine” 306.25+29.45
Arginine 578.19+40.00
Essential amino acids 2,310.91 £37.75
Nonessential amino acids 5,218.52+40.99
EAA/NEAA 0.44+0.09

Values are mean=*SE. Values are mean of triplicates.
“Essential amino acid.

Table 7. The contents of minerals of the Sophorae fructus

Mineral Contents (mg/100 g, wet weight basis)
Ca 457.62+15.68
Mg 197.35+13.21
Na 35.70+6.87
K 1,324.65+18.32
P 256.83£13.28
Fe 16.45+5.24
n 2.84+0.24
Cu 1.05%£0.04
Mn 1.65+£1.08

A4 £A: Table 8ol H7he] Ait IS F A
HWFakel]l )3k area percentage®Z WEFH AT Linoleic acid
30.29%, oleic acid & 28.07%, palmitic acid 15.31% & -
AE o] o] Al 7}A] AAke] & A HIES Bt &
XA 24.94%, GAE LS A 3240% 2 OUHEXE
shA Ll 32.86% 2 T EO o] ARk AE FAL A
=7], oA Bud At 2R trtEE A
FFo] =2 Bo] A o|AHTable 8).

83 3 Table 99l 7oA EX= glucose,
fructose ¥ maltose?] $#HS A5t} Fructosed] &
o] AA "] oF 50%E ARSI Ue ALZ e

oW H

2o ZtE Melgd =2 e

g2l el el 2 B-carotene % Table 100]= HlE}
W A, C E ¥ B-carotene TS 45t A sAict 3
Zroj A 25 garatulelviel Bty A, C, E 2 B-car-
otene &% F HIEIR Co] FiFo] 2z 100 g oF 24 g
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Table 8. Fatty acid composition of Sophorae fructus

Fatty acid Contents (Area %)
C6:0 0.39+0.01
C8:0 0.06+0.05
C10:0 0.28+0.04
C12:0 1.18+£0.04
C14:0 0.3940.08
Cl4:1 0.80+0.09
C16:0 15.31£0.99
C16:1 3.05+0.10
C18:0 483+0.14
C181 (n-9) 28.07+1.95
C18:2 (n-6) 30.29+£1.35
C18:3 (n-3) 1.93+0.04
C20:0 0.98+0.18
C20:3 (n-3) 0.11+0.01
C20:5 (n-3) 0.53+0.05
C22:0 0.63+0.02
C24:0 0.89+0.01
C24:1 0.48+0.07
Saturated fatty acid (SFA) 24.94+1.04
Monounsaturated fatty acid (MUFA) 32.40+2.85
Polyunsaturated fatty acid (PUFA) 32.86+2.17

Values are mean+SE. Values are mean of triplicates.

Table 9. The contents of free sugar of the Sophorae fructus

Free sugar Contents (%)
Glucose 8.40+0.73
Fructose 8.71+0.05
Maltose 0.20+£0.28

Values are mean+SE. Values are mean of triplicates.

Table 10. The contents of antioxidative vitamins of the
Sophorae fructus

Vitamin Contents (mg/100 g, wet weight basis)
B-Carotene 0.07+0.06
Vitamin E 0.25+0.02
Vitamin C 2,422.45+24.65
Vitamin A 0.04+0.04

gallocatechin 3-gallate $F2Fo] 0.92% = 7} =91 21 o}
Lo & (-)-epicatechin 3-gallate®] 0.40%°] 1 3L, (-)—-epi-
catechin®} (-)-epigallocatechin®] &%= Z+zF 0.30%,
0.08% e Ao A JHTable 11). FZ+9] 7171
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Table 12. The contents of rutin and quercitrin of the
Sophorae fructus

Values are mean=*SE. Values are mean of triplicates.

Aeg 713 =& 3hers YElhga, vlEld] EE 0.25 mg,
HEFY AE 0.04 mg, B-carotene2 0.07 mg =] A
tH(Table 10).

Vel 79 3 Table 110lE #ztol 3h9 712
7o FHFs BAs AT £ 7R SEE F (-)-epi-

Table 11. Contents of catechins in Sophorae fructus

Catechins Contents (%)
EGC 0.08%+0.01
EC 0.30£0.08
EGCG 0.92+0.21
ECG 0.40+0.06
Total 1.70*=0.19

Values are mean+SE. Values are mean of triplicates.
EGC: (-)-epigallocatechin, EC: (-)-epicatechin, EGCG: (-)-
epigallocatechin 3-gallate, ECG: (-)-epicatechin 3-gallate.

Flavonoids Contents (%)
Rutin 1.78+£0.13
Quercitrin 0.13+£0.04

Values are mean=SE. Values are mean of triplicates.

Table 13. Total antioxidant compound in Sophorae fructus

Antioxdant compound Contents (mg/100 g)

B-Carotene 0.07£0.06
Vitamin C 2,422.45+24.65
Vitamin E 0.254+0.02
Mn 1.65+1.08
7Zn 2.84+0.24
Cu 1.05+0.04
Rutin 17,800.00+210.00
Quercitrin 1,300.00 +83.00
(-)-Epigallocatechin 800.00+25.00
(-)-Epicatechin 3,000.00 +48.00
(-)-Epigallocatechin 3-gallate 9,200.00 =130.00
(-)-Epicatechin 3-gallate 4,000+95.00

Values are mean+SE. Values are mean of triplicates.
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