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8 o =559 754 AF AAEA &8 7hsAE dotEia o|slehd EAof woto] HA
7}, AU R Z B45tE SRS 57.20+40.29%2 AERS 25 on, oA 26.40+0.69%,
9.90+0.16%, Z3|E 3.54+0.43% Y ZAF 2.96+0.26%Z2 ZRIFACt. =52 HEgT HE ZF
vitamin Bs7F 0.62£0.013 mg/100 go=2 &2 e YetHlen, Hetml Aol HA] B —carotene
o] 87.37+0.754 ug RE/100 g0 & FAFUE. ZHK) S 12,428.55+147.55 mg kg |2 714
A GeRd T, oh 4 (Me)2 2,053.32+14.13 mg kg, Z4(Ca) 1,966.40+14.53 mg ke 'S g5
stal QlYler, =50 & AW F 2R 29.23+0.03%9] e Bolon, EXSRRT
£ 20.30%0.04%, THEESIAHARS 50.46+£0.06%2] Hl-&2 ERZSA|HAL o] = Aor e
Pt E3], w-64 linoleic acid”} 41.19+0.02%, -9 oleic acid 19.98+0.03%E 75t ACt.
Z ofu|i At g=Fe 21.75+0.24 g%°]H, glutamic acid 3.93+0.03 g%, aspartic acid 2.68+0.03 g%
= FRot A, glutamic acid ¥ aspartic acid?t & obr|kAt ¥R 18.07%, 12.32%5 =}
Astglon, 4 ofp|iite] YRS ARk Ao etk =% F F e ofn|kAr b
336.77+8.66 mg%h= AT, arginine©] 81.97+1.31 mgh= 42 ofu|icite] 24.34%E AA|5h=
Aoz YEth glutamic acid, asparagine @ aspartic acid 22 22}, 41.97+0.29, 28.47+0.15
9 26.97+0.12 mg% THE AR EAE| 9t
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Abstract : This study on the physicochemical property of physiological activity substance in
mung bean (Phaseolus aureus 1.) was performed for the use as an functional food materialization.
The proximate composition in the vacuum freeze dried mung bean was carbohydrate 57.2040.29%,
crude protein 26.40+0.69%, moisture 9.90+£0.16%, crude ash 3.54%0.43%, and crude fat
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2.96+0.26%, respectively. The vitamin content of mung bean was vitamin Bs 0.62+0.013 mg/100
g, vitamin E 0.17£0.001 mg/100 g, vitamin B; 0.13£0.016 mg/100 g, and pJ—carotene
87.37+0.754 prg RE/100 g, respectively. The mineral content of mung bean was potassium (K)

12,428.55+147.55 mg kg,

magnesium  (Mg)

2,053.32+£14.13 mg kg, calcium (Ca)

1,966.40+14.53 mg kg!, sodium (Na) 1,063.99+7.75 mg kg !, iron (Fe) 63.77+0.98 mg kg™!, and
manganese (Mn) 14.67+0.22 mg kg'. The compositions of fatty acid were saturated fatty acid
29.23+£0.03%, monoenes 20.30£0.04%, and polyenes 50.46+0.06%. Protein bound amino acid
content of mung bean was 21.75+£0.24 g%. And major amino acids were glutamic acid 3.93£0.03
¢%, aspartic acid 2.68+0.03 g%, respectively. The composition of free amino acid of mung bean

was 336.77+£8.66 mg%, and major free amino acids were arginine, glutamic acid, asparagine, and
aspartic acid. As a results of these experiment, Mung bean could be used a natural resouce and

functional biohealth food substance.

Keywords : Mung bean (Phaseolus aureus L.), Vitamin, Mineral, Fatty acid, Amino acid

1. M8

=5(Phaseolus aureus L)= F3HLeguminosae)
of &ot= 1WA HEEA Qlket miekt 5 of
Alop z]eJo] itz =2 ofdr] Z]FoA A
otd, fEueelA= kol ot 7154 HE
o] oFF Apol7t Flvt Zow AeA SQITHI2
AR A 45~62%, ZTHHE  20~28%,
Z2%o] 1% Welz hrEof Q1L ofnfkit F
leucine, lysine, valine2 S%3t¥ methionine,
tryptophane, cystine 52 A% ZA|stal il
3] Y, =5 diFd AdE Sl Hst
of 7714, Hledl gl g ofn|iqlo] FRSEAL
Eeti ol HisA SgE 59 7154 Aol
57 FHel &fEol e Aoz Huwof gl
oH4).

S, BA AT tiEe] AEe] ATtet Hd
A T2 AF AR S 4% ERIA A
2F 9 s (life style related disease) 5-©]
S7¥eta, olo] mE 7154 17 AES Al
gt A7 sl AP QUek5]. AEA
Foll= HE, #7114, E&5 = (polyphenol)
AElgd EBZ-Q 23 tjARFE(secondary
metabolite)E°] T-FEo] 9loeme], o]t tiAt
e A HollAl Bz (radica) @] A4 ¥t
&= sl F=AY SAAA, A W B840 A
E daArle Aew A QIHTl. E4d4ta
Z(reactive oxygen species, ROS)2 YA E &Y
Atoke Ateh oA BAdEE Ao=, 4ket

of 1>

o] AA] oJste] thRE AFEHAT, WS
AL #gol 7MAH Aot Ao H|7tHgH
7, EARol, AlzsAy, I & s
ch8l. A4S &4 superoxide  dismutase
(SOD), catalase, glutathione peroxidase®} HJE}
W E (tocopherol), HIEFTl C (ascorbic acid), 1]
Fa3%Ce, Mn, Zn) T2 SAMLE TAA
= Zeg defx Uoo]. =5+ olaEdE
(isoflavone) ¥ ahitet 2 FH-Gs &A4[10], =
= AAo] g5 vitexin} isovitexin FAIS &
Al1,12], FE5 2 FHT 4[13,14] 59
71574 A5 AP YN FF S5 oF
of vk A7} wju|et AAJolct,
oepd, 2 A2 559 74 A=
Al olg TS EAS] ffs LdRbdE, HIE
d o]
9
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2. Mz H Wy

2.1, M8 =2 U A

=X (Phaseolus aureus L.)= FIHLeguminosae)
o &ote HEFTOR HATE FAFAA] =9
T A AR Fdste, MEEAAX
(EYELA, FDU-2000, Rikakikai Co., Tokyo,
JapamAlZl ¥, EH7](HMF-3250S, Han-I1
Co., Seoul, Korea)2 ufafjste] -80C ZA&
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Y51 (DF-8514, 11-Shin BioBase Co., Yangju,
Korea)ol| A&stH, &2 Ado] Argstocy. A3
of AFgH A2k MerkAHDarmstadt, Germany),
Junsei (Tokyo, Japan) 59 &5 E+= 4d Al
©F amino acid EFE3 ninhydrin @ buffer £
oH2 Pharmacia BiotechAHUK)2] A|2FE ALES
A, AHAE 24 EA 9l methyl ester mixture
£ SigmatH(USA) AE 5 Argste] 2 AdS
F2ystiet.

2 association of official
analytical chemists [15] ¥l F£oto] St

LGS 105C ARlAnzY, ZAYEEe
Soxhlet &4, XA Kjeldahld, 23w
550Ce] A elshioz Attt sk
16l S8, 2AY, 2T W zsjie)

F= W goz el

2.3. H|E}2I EAM

%9l f-carotene, retinol, vitamin By,
vitamin B, vitamin Bs, vitamin B, vitamin C,
vitamin D, vitamin E9] EAL AZAAH
(Korea food and drug association)®] &3}o] &
Fotdem(17], &4 =32 Table 13 ZErh
[18].

7714 4L Oh ¢ Kime] WH[18] %
Kim 59 WH[19]& Wdgsto] S4skd. 2+
(Ca), ZEEK), mIavleMg), HEENa), H
T Mn)2  ICP IFEgEAT]
(inductively coupled plasma-optical emission
spectrometry, ICP—OES, Perkin—Elmer, model
4300 DV, USA)Z BAstdnt &, =% 1.0 g&
3l w7hdofl Yol oH] ks ARl &, S5ARE
T 550TCE 7Hdet & Wzbsigieh sl W
2 259 hot plated]A 6 N HCl 2.0 mLZ A
As] gofsto] SHAIZL, T 202 A8
A7l & 1 N HCI 50.0 mL2 A-gstqrt A=
= 0.45 ym membrane filter2 oji}sle] EHA

2.5, x|ulA|- KA _E_kl

Ok =4O -
2AE 2492 Bligh€t Dyero] #H[20]0] ot
2} chloroform—methanol (C:M=2:1, v/v) &4

7154 AARA 5 (Phaseolus aureus 1L.)2] o1s}std EA 3

o7 AL FE9 T 0.5 N NaOH 1.5 mLE
7kste] 72 B9t HEAZTE AOAC widol w
2t 14% BF;—methanol2 methyl esterSt A]#
omegawax capillary column (30 m X 0.32
mm, 0.25 m, max usable temp. 280C)& 2
St gas chromatography (Simadzu GC-17A,
Japan)2 EA5EATt. Carrier gaste Hes AR
stRom  F(injector)?t  HE7|(dectector,
FID) 2&%% 2507T, oven &&X+= 180°CollA 23
0C7HA 3C/min Z7HAFAT Zb A4t B8
Z19FAL methyl ester mixture®} retention timeSr
Hlwste] FASIH oW, AL 242 peak
2 MI&(WE BASHHEY. 24 270 Table

29F ZH(18].

2.6. 74 ofo|it BN

=5 9 4 oAt 242 Kimel #H
[16]e] =ste] A4S Alm 0.5 g& glass
tubeo] Fokxl 6 N HCl 25.0 mL 7}spo] <t
I HA FHE FHES &, 150C e 7HeEas &
Z](Pico-Tag workstation, Waters, Napa, CA,
USA)ONA 1AIZE 5t ZHeaal Alzth ¥2F =
NaOHZ F3}ste] 0.2 N sodium citrate
loading buffer (pH 2.2)2 <AZF AL F
0.22 um membrane filter2 o35} sodium
type®] ion exchange resin columne #F2FgF of
oAt =B A7) (Biochrom 20, Pharmacia
Biotech. Ltd, UK)E o]&scto] 4 ofmicit =
A4S B8]

2.7. ®e| ojojit BAM

£7] opmyAl BEAL Alg 108f <kl 0.2 N
lithium citrate loading buffer (pH 2.2)¢} &7
Edd(blender)ollA 300 rpmoz 1087 #3&
sket &, 0.22 x#m membrane filter2 of3}s}to]
lithium type®] ion exchange resin column &
2kt opmicAt AHEEA 7] (Biochrom 20,
Pharmacia Biotech. Ltd, UK)& ©]&3}o] &g
ot 4t E=FE ot 1A obmieAt € f
2] ofu|iAte] B X AL Table 37 ZTH18I.

2.8. 7 Az
A9 dHlelg el A A2l 23l Hiet ¥
ikt BERAR ALtSt] e A,
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Table 1. High performance liquid chromatographic operating condition for vitamin analysis

.. Detector
Vitamin" Column Mobile phase Flow rate Injection excitation
(mL/min) volume (pL) L.
emission
B- Novapak-Silica Hexane: isopropanol 10 20.0 uv?
carotene (3.9x150 mm) =97:3 ) ’ 450 nm
. Novapak-Silica Hexane: isopropanol uv
Retinol (3.9x150 mm) =99:1 1.0 20.0 326 nm
. C18 UG 120 MeglﬁlsomM 0.9 0o  FLD
! (4.6x250 mm, 5 um) 5352,654 ) ) 375 nm 450 nm
. C18 UG 120 MeglﬁlsomM 09 0o LD
2 (4.6x250 mm, 5 um) Cisgs ' ' 445 nm 530 nm
20 mM
C18 UG 120 . DAD?
Bs (4.6x250 mm, 5 pm) KHZfO“jACN 1.0 20.0 200 nm
=97:3
C18 UG 120 FLD
Bs (4.6x250 mm, 5 ym) >0 MM NaHzPO. 1.0 200 590 nm 396 nm
0.05 M
AQ-C18 Peakman sp. " . DAD
C (4.6x250 mm, 5 pm) KHZPOi.gAgc'eltomtnle 1.0 20.0 254 nm
u Bondapak C18 . . uv
D (7.8%300 mm) ACN:MeOH=1:1 1.0 200.0 254 nm
Novapak-Silica Hexane: isopropanol uv
E (3.9x150 mm) =98:2 0.5 200 298 nm

UB,: thiamin, B,: riboflavin, Bs: pantothenic acid, Bg: pyridoxine, C: ascorbic acid, D: calciferol,

E: tocopherol. ?UV: uv/vis absorbance detector. ?FLD: fluorescence detector.

YDAD: diode—array detector.

Table 2. Gas chromatography operating condition for fatty acid analysis

Items Operating conditions
Instrument Simadzu GC-17A
Column Omegawax (30 mx0.32 mm, 0.25 um)

Oven temperature

Injector temperature

Detector temperature

Carrier gas

180C to 2307C
250C

250C

He

- 1099 -



Vol. 36, No. 4 (2019)

7154 AARA 5 (Phaseolus aureus L.)2] ols}std EA 5

Table 3. Amino acid auto—analyzer operating condition for protein bound amino acid and free

amino acid analysis

Items Operating condition
Instrument Biochrom 20, Pharmacia Biotech. Ltd (U.K)
Flow rate Buffer 24 mL/hr, Ninhydrin 20 mL/hr

Wave length 440 nm, 570 nm

Sodium (sodium high performance column EEC, 4.6x200 mm),

Column

Lithium (lithium high performance column, 4.6x200 mm)

type ion exchange resin column

Buffer solution

Sodium & lithium citrate buffer (pharmacia biotech, chemical reagent)

Temperature 32C-66C-80C-35T
3. @t ¥ nE 3.2, HIE}RI

3.1, YUt R S

E=To] AHPAES Table 49} Zth B4EE
2 572040.29%2 HHEELS A5t oH, Foh
W2 26.40+0.69%, 5 9.90+0.16%, Z3|&E
3.5440.43% 2 ZA 2.96+0.26%2 A=Y
t}. Kim 52119 Hilof| oJshH Fo] duky
B2 5 8.6%, WA 258%, AW 2.2%,
Z38 33%, &p9lE 59.9%% H Ado] Axt
oF fARE A 1 £ Aok €A Kim
SO AFBIAE AT FEFE 10.08%,
ZehA 17.31%, ZAH 0.49%, 235 5.02%,
ESHE 67.10%0%2 2 AdHch e ok
4 9 A9 S HYon, X3E 9 e
FFe o AFS K} olF HT

l
0

Table 4. Proximate composition of mung bean
(Phaseolus aureus L.)

(%)
Composition Mung Bean
(Phaseolus aureus L.)

Moisture 9.90+0.16"

Crude protein 26.40+0.69

Crude fat 2.96%0.26

Crude ash 3.54+0.43
Carbohydrate 57.20+0.29

D The values are mean+standard deviation
(n=5).

=59 vetYl 24 ZAii= Table 59 Zt}
vitamin Bs 0.624+0.013 mg/100 go 2 =2 3
S YerRen, vitamin E 0.17£0.001
mg/100 g, vitamin B; 0.13+0.016 mg/100 g,
vitamin Bg 0.10+£0.002 mg/100 g, vitamin B,
0.06+£0.002 mg/100 g, vitamin D 0.01+0.000
mg/100 g 0= RIFGI;. 3t HERN A9
HAFARA B —carotene©] 87.37 ug RE/100 go]
AZ =tk HEY Bse A4S AEHAE 3
AN71E AeR dux §la[22], HIEYl B2
A W 50 &Y AT g@pdE didbel] F
8% 9 5, vitamin B2 SR, +7F
Huh Ho, ARstolA] 9] 2go] qloh23]. E3,
vitamin A®] AFA|Q1 S —carotene= UVl 2Jgh
X YL JAIck Aer HiEoH Ut
[24].

3.3. R7|& e

559 Zw(Ca), ZEEK), "t2HEMg), Y
E&Na), H(Fe) ¥ ¥tMn) 5 7714 e
Table 59} Zth. ZEo] 12,428.55+147.55 mg
kg2 2 oz Uy, nhade
2,053.32+14.13 mg kg\, 24 1,966.40+14.53
mg kg, YEE 1,063.99+7.75 mg kg''& &
frotal lew, FAyp w72 ZbZF 63.77+0.98
mg kg™, 14.67+0.22 mg kg'2 n|FS -3t
3 Qe Aoz gRIFH Kim 59 A+[25]
oAx Zg 3749 mg/100 g E <A 3530
mg/100 g2 71 Hol dgstal e, 4E
176.3 mg/100 g, F 144 1169 mg/100 g, U}
EF 107.6 mg/100 g& HAotal dokal Hirst
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Table 5. Vitamin composition of mung bean
(Phaseolus aureus L.)

Vitamin Content
B —carotene (ug RE"/100 g) 87.37+0.754?
Retinol (ug RE/100 g) ND?
Vitamin B; (mg/100 g) 0.13+0.016
Vitamin B, (mg/100 g) 0.06%0.002
Vitamin Bs (mg/100 g) 0.62+0.013
Vitamin Bg (mg/100 g) 0.10+0.002

Vitamin C (mg/100 g) ND
Vitamin D (mg/100 g 0.01+0.000
Vitamin E (mg/100 g) 0.17+0.001
Yug RE: micrograms of retinol equivalent.
2The values are mean=standard deviation
(z=3).

IND: not detected.

3.4, X 7Y XYM =Y

=59 ZHAE 2702 Table 73 &) 23}~
WAk F A4t & 29.2310.03%9 ERES
Bgon, ohEISHARe 20.30+0.04%, tHE
ZEAHAS 50.4610.06%2] HlER BAFA]
WA SRRl w2 Zor Yeyth o -67
linoleic acidZ} 41.1940.02%, o -9A oleic acid

Journal of the Korean Applied Science and Technology

19.98+0.03%, w-34191  a-linolenic acid
9.05+0.01% %59 «o2 TEEYoW, HEsZ
A2 palmitic acid 20.02+0.00%, stearic acid
7.43+0.02% 59 £o2 {5l e Aew
et Noh 5(27]0 w21 EZSA4RI
linoleic acid 37.55%, linolenic acid 21.59%,
oleic acid 4.31%, ZE3A|LAE palmitic acid
24.57%, stearic acid 6.93% So=2 SFEo]
o1 Bistgon, Kim 59 A [28]4% &
EZSAEHAEQ linoleic acid 37.26% @ linolenic
acid 12.96%, ZESIAHAL2  palmitic  acid”’t
2071% gEo] Qrka ®ushe], 5o 2
S gl 0% oloR RS heue
et AT}, g, 2HAke] g 2442 AfiH
SHEo] e wron, 2Lt A5t tHEEsSt
ZHHATQ1 linolenic acid, linoleic acid®] ZAJ9]
ol FEESIA|HARI oleic acid7b F7FsH
™, palmitic acid ¥ stearic acide= EOHE I3
< 7] or=rhal ?HrH29,301.

3.5, 74 ojoj=&t =

559 A4 opu|icalt 2442 Table 87 Zth
T4 obikeAl & R 21.75+0.24 g%=,
glutamic acid 3.93+0.03 g%, aspartic acide=
2.68+0.03 g%, leucine 1.85+0.04 g%, arginine
1.59£0.02 g%, lysine 1.59£0.00 g%,
phenylalanine 1.39+0.01 g%, serine 1.25+
0.01 g%, valine 1.10+0.00 g% 59 <22 1}
Ebttt. glutamic acid @ aspartic acid®= & ot
o]t ShgSFe] 2+ 18.07%, 12.32%% AHAIsk
o g opn|:4te] fiREE AAlstE Zow

Table 6. Mineral composition of mung bean (Phaseolus aureus L.)

Composition Content (mg kg™ Percentage (%)
Calcium (Ca) 1,966.40+14.53Y 11.18+0.08
Potassium (K) 12,428.55+147.55 70.65+0.80
Magnesium (Mg) 2,053.32+14.13 11.67+0.08
Sodium (Na) 1,063.99+7.75 6.05+0.04
Iron (Fe) 63.77+0.98 0.36+0.01
Manganese (Mn) 14.6710.22 0.08+0.00
Total 17,590.70 100.00

DThe values are mean+standard deviation (7=4).
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Table 7. Fatty acids composition of mung bean (Phaseolus aureus L.)

Fatty acid Peak area (%)
Myristic acid (C14:0) 0.14+0.00
Palmitic acid (C16:0) 20.02+0.00
Stearic acid (C18:0) 7.43+0.02
Eicosanoic acid (C20:0) 0.98+0.00
Lignoceric acid (C24:0) 0.66+0.01
Saturates 29.23+£0.03
Palmitoleic acid (C16:1) 0.09£0.00
Oleic acid (C18:1, 7-9) 19.98+0.03
Eicosenoic acid (C20:1, 1-9) 0.23+0.01
Monoenes 20.30+£0.04
Linoleic acid (C18:2, n—6) 41.194+0.02
v —Linolenic acid (C18:3, 1-6) 0.02+0.00
a —Linolenic acid (C18:3, n-3) 9.05+0.01
Eicosadienoic acid (C20:2) 0.03+£0.01
Eicosapentaenoic acid (C20:5, n—3) 0.06+0.01
Docosahexaenoic acid (C22:6, n-3) 0.11+0.01
Polyenes 50.46+0.06

UThe values are meanz+standard deviation (17=3).

gelmgitt. " ofmkAkel  valine, leucine,
isoleucine, threonine, methionine, lysine %3
phenylalanine®] &2 7.80+0.10 g% ©|RL
o, 74 ohmieAt & oo 35.86%= UER
3, sopu]ic kRl cysteine & methionine®] &
F2 0.09+0.00 g% % 0.12+0.01 gn=2 53
=tk Noh S[27]9] w2W glutamic acid
3.581 g/100g, aspartic acid 2.363 g/100g,
proline 2.356 g¢/100g, Leucine 1.775 g/100g,
arginine 1.239 g/100g, phenylalanine 1.328
g/100ge -FHol ek Histo], & A9
ofu:At 74 Aol FARE AWE Sl
At

3.6. &2l ojo|=&t =4

=0 97 ofm|iAl 24 Table 99F 2t}
2] ofmieAl B T2 336.77+£8.66 mgh=
SRRIEA, arginine©] 81.97+1.31 mgh= &
2] opu|lcqt F439] 2434%F Aot ACR
e Glutamic acid, asparagine 2 aspartic
acid®] =2 41.97+0.29, 2847+0.15 H
2697+0.12 mg% THHE Zoz EA=H
Kim 5([21]12 a-amylase®} proteased ©|-&3F

547 AR =T SRR B A%

Az B §8 otm|lAl AL glutamic
acid (4,450.80 mg%)e}t arginine (4,225.05
mg%) T ol =ty KISty E3L
Jin SB1x %o HFEotuiite glutamic
acid g=Fo] 7H =%, 292 aspartic acid
o} arginine®] &=Fo] =l ope, 2 A
Avtet FARSE AFoldt. Glutamic acide ©f
At Aol d4EsHES o=
aminotransferase®]] £Jsle] olu]l7]E Holst=
ZAow A om[30], asparaginee HUZ
ZAstal Aol &rt Qlekar qieh18].

4.2 B

nro) F%4 AE a4 T B
AT 71z ARE AT DAYE, vlety,
S04, AP 9 otlegt 24 5 BAG
23}, SRS 57.2020.29%2 BRES 77
stgen],  xEiA  2640+0.69%, S

=}

9.90+0.16%, =3|IE 354+0.43% % =24
2.96£0.26%= &A=t HIEFT-2 vitamin Bs
7F 0.62+0.013 mg/100 g2 =2 oFS et
yelew, vitamin E 0.17+£0.001 mg/100 g,
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Table 8. Protein bound amino acid composition of mung bean (Phaseolus aureus L.)

Amino acid (AA) Composition (g%) % to Total AA
Monoamino acid & monocarboxylic AA

Glycine 0.98+0.01" 4.51£0.04
L-Alanine 1.04£0.01 4.78+0.04
L-Valine 1.10+0.00 5.06£0.00
L-Leucine 1.85+0.04 8.51+0.17
L-Isoleucine 0.93+£0.03 4.28%+0.12
Monoamino—dicarboxylic AA

L-Aspartic acid 2.68+0.03 12.32+0.12
L-Glutamic acid 3.93+£0.03 18.07+0.12
Hydroxy-AA

L-Serine 1.25+0.01 5.75£0.04
L-Threonine 0.82+0.01 3.77+0.04
Thio (sulfur)—containing AA

L-Cysteine 0.09£0.00 0.41%0.00
L-Methionine 0.12£0.01 0.55%0.04
Diamino—monocarboxylic AA

L-Lysine 1.59+0.00 7.31£0.00
L-Arginine 1.59+0.02 7.31£0.08
L-Histidine 0.76£0.01 3.4940.04
Aromatic AA

L-Phenylalanine 1.394+0.01 6.39+0.04
L-Tyrosine 0.58%0.01 2.67£0.04
Imino acid

L-Proline 1.05+0.01 4.83+0.04
Other

Ammonium chloride” (1.20+0.00) -
Total AA (TAA) 21.75%0.24 100.01
EAAY 7.80%0.10

EAA/TAA (%) 35.86+0.41

DThe values are mean=standard deviation (#=3). ?Not calculation.
YEEA: essential amino acids (valine, leucine, isoleucine, threonine, methionine, lysine,
phenylalanine).
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Table 9. Free amino acid composition of mung bean (Phaseolus aureus 1.)

7154 2MEA 5 (Phaseolus aureus 1.)2] 0|5}z &

Sequential peak

Amino acid (AA)

Composition (mg%)

% to Total AA

1 O-Phospho-L-Serine 4.24+0.06" 1.26+0.00
2 Taurine 3.13£0.25 0.93+0.02
3 O-Phosphoethanolamine ND? -

4 Urea 28.17+2.76 8.36£0.31
5 L-Aspartic acid 26.97+0.12 8.01+0.01
6 Hydroxy—L-proline ND -

7 L-Threonine 4.03+0.06 1.20£0.00
8 L-Serine 5.00+0.00 1.48+0.00
9 L—Asparagine 28.47+0.15 8.45+0.01
10 L-Glutamic acid 41.97£0.29 12.4610.03
11 L—-Sarcosine ND -

12 DL- @ —Aminoadipic acid 7.40£0.44 2.20£0.05
13 L-Proline 8.43+0.31 2.50%0.03
14 Glycine 6.20+£0.00 1.84+0.00
15 L-Alanine 11.10£0.10 3.30£0.01
16 L-Citrulline ND -

17 L- a —Amino—n-butyric acid ND -

18 L-Valine 14.03+0.15 4.17+0.01
19 L—-Cystine ND -

20 L-Methionine 1.57£0.15 0.47£0.01
21 Cystathionine ND -

22 L-TIsoleucine 3.50£0.20 1.04+0.02
23 L-Leucine 4.27+0.23 1.27+£0.02
24 L-Tyrosine 2.93+0.35 0.8740.04
25 B —Alanine 4.30+0.00 1.28+0.00
26 L-Phenylalnine 8.80+0.10 2.61+0.01
27 DL- 8 —Aminobutyric acid 0.73+0.06 0.22+0.00
28 4-Amino-—butyric acid 2.47+0.06 0.73£0.00
29 L-Homocystine ND -

30 vy —Amino—n-butyric acid ND -

31 L-Tryptophan 16.23+1.19 4.82+0.13
32 Ethanolamine ND -

33 Ammonium chloride® (9.60+0.10) -

34 6 “Hydroxylysine ND -

35 L-Ornithine 4.03+0.06 1.20+0.00
36 L-Lysine 7.83+0.06 2.33£0.00
37 1-Methyl-L-histidine ND -

38 L-Histidine 9.00£0.20 2.67+0.02
39 3-Methyl-L-histidine ND -

40 Anserine ND -

41 @ —Aminoguanidinopropionic acid ND -

42 L—-Carnosine ND -

43 L—Arginine 81.97+1.31 24.34+0.15
Total AA (TAA) 336.77+8.66 100.01

UThe values are mean+standard deviation (7=3).

IND: not detected. PNot calculation.
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vitamin B; 0.13+0.016 mg/100 g, vitamin Bg
0.10£0.002 mg/100 g, vitamin B, 0.06%0.002
mg/100 g, vitamin D 0.01£0.000 mg/100 g
wo® YEEHIT S HE A9 AFAY
B —carotene®] 87.37 ug RE/100 go] A& =3
oh ZEL 12,42855+147.55 mg kg2 %7
R, w4 2,053.32+14.13 mg kg,
74 1,966.40+14.53 mg kg™, YEE 1,063.99
+7.75 mg kg''& &Rt glow, Anp Izt
27} 63.77+0.98 mg kg', 14.67+0.22 mg
2 ggElo] gt Ao selsg. mey
ZF A F 29.23+0.03%9] THFS
Holow, SEXxaA 4R 20.30+0.04%, o
IR AR 50.46+0.06%2] HlEZ EILSHA]
W el B Aem Uepith Edl, o
-6A4 linoleic acid’} 41.19+0.02%, o —-974
oleic acid 19.98+0.03%, w-3742l « -linolenic
acid 9.05+0.01% 9 Z3A|FATO]  palmitic
acid 20.02+£0.00%=2 &=l = Zor &
AEQITE opm|icqt RS 21.75£0.24 g%=,
glutamic acid 3.93+0.03 g%, aspartic acid
2.68+0.03 g%, leucine 1.85+0.04 g%, arginine
1.59+£0.02 g%, lysine 1.5940.00 g%,
phenylalanine 1.39+0.01 g%, serine 1.25+0.01
g%, valine 1.10£0.00 g% 59 +o=2 Uet
t}. glutamic acid ¥ aspartic acide & ofulc
A S e 24 18.07%, 12.32%%5 AHAISHH
T4 ofulieAte] giEe et Ao et
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