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ofp|=2t (amino acidyE WA Exe] 7P ZIRA] 24 22E LI

ofrlinqte] TR= a-gAiAtel] ofp|T](NHyk 7H2 54 7](-COOH)7t &0 3lew o
71e 48t R717F dAHES Ah@E 1), ZAREC] F4aYA] F2AlS AQEae oda
A7} BF MR REATe|BE Fetol 44N D-E Lol EARAN YAuN AL
TR oty PRES LHolx HIHOR FHH o ate] D-BH LB EF
EZ EAlets A7 tlFEolH D-§ ohux Ak A WollA] =EATH Mg Aoy
o 27 FABA SOt BhEe] Uk olelmite] @9 —NH, - CHR, - CO— % o}v]
=), dd F29) —~CONH—& e =gdelta vk Hddohqbell= 200 F77t
A=, o] opr|ieitEe] HE S (peptide) ZFLE A2 AR dom A2 7] tE 2
Aol Suvize] GulAe vhEo] Witk BuAT SMESE Y oujoA 2 o
ol X, wE Exje] wlwa zom Ee]WE = (polypeptide)e} 1L, A}l vl
il golety Goh W Ae 2okalo] o) ofuleitoE RalE F A Fuo]
H opn Ak U8 FalE o] oA Ho] HAU(4 keal/g) AR B whebA] AZF = §
1714 ofe) FRe TuEe] BRIt

ZFolu| i k(essential amino acid)*]| T FEA WA FAAEA] Fong SAZZHE A3

sjoft 3l o} =2 O Z leucine, isoleucine, lysine, mthionine, phenylalnine, threonine,
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Fig. 1. Basic structure of amino acid.

TCorresponding author: (Phone) +82-31-290-6886 (E-mail) kimsl@rda.go.kr



tryptophan, valine % 8Z-°|t}. AFTHA 9] @Y= Foln|ieibe] o webr AP He
da g tiety HZ 7] 58 ot =it Algtotr|izitele}t s lysine, methionine,
threonine, tryptophan & 4%¢] Frolmlizito] Agtolm|imito] e 797t Bt Fpoln
b o] £]e] opu|iihg B[P ofn|isdbelg} s Aol SHd |

ANz A7 SAe AEA e AR HAY TLEAN ABAY F83 75
A "B} ofulizahe FF2EAZ| 7 Abe] AL, obrr|7E F719] 4EE UElE
A As|d= deA Aok $49< pHY F8&9 HolX FFEEAT] ¢} ob| 7= F2ax0]
zvz}t g - 2gsld AEHE 7H -COO, -NHE| 8-& #H3it}. olggt Ayt 48]
o ojmi=Abe] AAL EEL 200°C o|AollM How =7] Ao EaEHe EHS 7K
Ak, oluAke o7 JHA WMo R EHFHIIE AN F4, A, G714 otneite s

Bale Ao dubdoit), 4 o}v| x4k(monoamino monocarboxylic acid)2.E & glycine,

Mg

£ ro of oft

RloAo mo d Ok

dlanine, valine, leucine, isoleucine, serine, threonine, cystenin, cystine, methionine, phenylalnine,
tyrosine, tryptophan, proline, hydroxy proline 5°] 131, 2Hdo}n| 4K monoamino dicarboxylic
acid)©.& aspartic acid, glutamic acid’} 312 F71/4d o} =2H(diamino monocarboxylic acid)
2 2% lysine, arginine, histidine $°] s@E ) o}rlxike Ef-9] ghe AL gled, o=
2 Z 8l HolA B o 23 onE /A A, DotsweenS HE oA CREE
glycine, alanine, valine, proline, hydroxy proline, histidene, serine, tryptophans-©] $13Z, €3¢
(bitter)S WE olv|=AF2 & isoleucine, arginine, 7] (no-taste)2] o} x=AFS 2= leucine, A
1) (flavor enhancing)?] oP7]:=AFS 2= glutamic acid (Na* salt)’} s G€th.

83h8 o}bu| = Ab(sulfur amino acids)yS = ExPJo] -SH(sufhydryl group)®} 2 £3-917)
& 33k X315 7HR olu)eAt O 2 cyteine, cystine 2 methionine®] S G FEE
2 g Fasioh

oim:zite] Relgaiyio g ol 7R while] s, AA A WO E PC(paper
chromatography), TLC(thin layer chromatography)#¢| l+=tl], @] 7}l ES o3}
A EE TLCAY spotdte] 1349l 38 231902 A% Ex PR Aishes W=
A70-&v) 2 butanol, acetic acid, ¥, ¥ phenol 5°] AFEEHTE B o] 2ugrA] ol o}u]
EARS SHAA dFLNo T £E3Y ninhydrinS 2 FA A7) = jon exchange resin
chromatography®, GC(gas chromatography)g ©]-&ste] 745 opp|its 3y F=A4 N-
acetyl3h} trifluoroacetyld} AjZl § opr|Abs A4 35ke WHEEC] oy HZde &Y
WS $88le] BE BA RS AEseld B4 st =T, HPLCY UV A&7 & ©l
£3H= Pico-Tag, FFAE7]E |83l AccQ-Tagd} lon Chromatographyd™He] dz] o|&
Ha geom HIZde Azt 44 ofFe A JEF kvl /HEHe GCE ©] &3}
£ o] £493 e, ol AHEE-4A 7] (Amino acid auto analyzer)E ©]-&-3te] o
2He APgA o7 FA S W] o] & ATt

Bao A= opujicite] BARIH o2 FHad A 2o AL e W F HPLCE °)&
3t Pico-TagHl, kitE ©]-83 GCHF ofu| =2t AHE-H-4] 7] (Amino acid auto-analyzer)E ©]-&
gk otu| At EAubHO| thate] Au BT
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obEliAt BAHS StmAshe AR B R 242 o] ol 2RERs A% 2
Haolol Aok +E W) 2HL YWHOZ 105°CAZHOE 2HS sk, SRR =
o) AHE ARE WHPo] GUYHAL Aol vg 5] W) AgER 2E Ao
Foh 2o 4BA G ollxAe ZRHTA Y APt ARE FAAXIE 2
o uhgrHsin £EPYol FHV ABE 100mesh OFOE BHE sh= Jo] Frh #48
AEE QPFL Foto] MRS S Bk obrledlg BRI A5 T @
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Aoz FEAT)7] A% EAZA 0.1%2] phenol®] HE 6 N FAHHCHLZ
ZHRREE 3k Aol YnukARl Welt) FHAE 12N #l9sEly] Wil 6N dakgdS
HHE7) e e SRe Gk 4 50 50(vv)ez Eftehd ot gk
D7) oo HEEA]
HPLC, GC ¥ op|=At A4 7ol AHE-E Mgl 5502 H&se A o)A
B 7R E S WS AMSEE 71719 AEA o we 234 W) shsditt o
7HRESI, 150°C, 1417} 718 2 Microwave X & ©] &3 7}

0] ofe]

1) 110°C 24A|2t 71=EalY
o] W& Aol Zhdate] RHEA 02 AMGHI §lo} Al7ko] Ho] A9
(1) A=A g 7T |
@ 7FEsl £ cap tube(Pyrex S AMLElE Zo] E})
@ F271(110°C)
@ N, gas
2y =7t
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wo] ot

@ N2 gasE & 27 Bo] o] E&# UYEE N2 & F "isin
@ 110°CE &=7F AAE F27]0 BEa3g ¥ 2447 71E 3t}
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Fig. 3. Microwave vapor phase hydrolysis system and reaction vessel.



2. Sep-pak C;g cartridge(ll Olst Ji20i2O] Oll

D) 77 SRE ARE WS flete] Ao WRgth 28] W] Ao &
-2 AEshd FstER FolE8 adtt

2) 7FrEE & QztE sheEE] A BEE 2RS4E 50 BE 100 mLE & g

3) THRTE FIAE %E § No 2 AR ARE ;PE‘r

4) o] QY F-L FHato] Abdol] BA3HE Sep-pak Cyg cartridged] EFAIA 2
S FAT}. Sep-pak C;32 A8 & 7HrEEs) f?— doldle 724 B A

A% golthY 4).
5) 9 el L ve §710 $7 B op = BRYARE AFgTT,

[Sep-pak Cig cartr|dge°| We}
1) Solution : 0.1% TFA
2) Solution II : methanol (80 :20)

3) Solution III : methanol (70 : 30)
1)-2)-3) & €22 10 mLE SIAA Sep-pak Cys cartridgeS &4d3} g}

Fig. 4. Activation of Sep-pak C,g Cartridge and filtering of hydrolysate.

A 7158 vlst 2ol 71718 o] §ske ojplite] #4M F HPLC, GC 2 obul:=at %
FEAE ol§3he ol isle] 42 Hwe shY e 2.

L.

3.1. HPLCOll ojgt oAt B4 (Pico-Tag system)

@_. |- pH 9-10
N=C=S5 + HH-CHR=C=-0 ———

Phenylisolhlocyanate {PITC) Amina Acld

S 0
NH—~C~NH~-CHAR=C~0"

Phenylthlacarbamyl Amino Acld (PTC-AA}

Q

Fig. 5. Reaction complex of PITC and Amino acid.



White 5-(1988)el ]3] 72 Pico-Tag WH-S protein?} peptide’} HCIO| 7Fr&sid &
PITC(Phenylisothiocyanate)= =438} = o] PTC(Phenylthiocarbamyl) amino acidE A§/d 3}
H(2Y 5) o] F=AISES HPLCE £43}9 reverse phase liquid chromatogram2 o]
standard chromatogram3} retention time % area B]X.o] 2]3| pmol rangeZ ©}v|=AiHg A
3 - A sk WEolth Pico-Tag &2 o)At A2 93 A5 et 42

g3 2,

(1) Sep-Pak C g2 0.1% TFA(trifluoroacetic acid: A 1-8<), A 1-8-2 3} methanol®] 80 : 20
H&o] Sl (A 2gd), A 18N methanol®] 70:30 H]-&9] SR H3EIZ &=
2t o2 At HFH R A3EHT AlE §HE 2: 12 T3l Sep-Pak
Csoll EFAIAH workstationel] 2}sle] AzA|7I)

(2) AZ7} 45 =™ MeOH: Water: TEA(2:2: 1, V/V)2] redrying Al9F2 sample tube
o 7}8t & workstation®|A] THA] AZA|ZITH

(3) A15¢] PITC XA 3}= methanol : water : TEA(Triethylamine) : PITC(7:1:1:1,
VIV)Z AxE F28 Ax A%S 72 sample tubed] ¥ B 2 7+ do)& F 20
B BQF Ao wX|AIZ] th3 workstation®l] F2AFsle] 9 AZRA I

4 AsdAE7r B ALLt sample diluent 500 u/Z Zt sample tubeol] Wo] A FE
4 83AIZ] vg 20 e HPLCO| 438 HPLCS] 73} gradient curves 3 1
1 Jd g

3.2. Gas chromatography (GC)0Il 28t OM|'cit HA1

Gas chromatographyol] 2|8t oju|=ibe] F41.2 ofnxile] k] {A8) o] WA
oL 7hHE7] W2l GColl o3 Wi Rt HPLCO] 913k ¥ho] de] Ag=o] vt o
At HZ opu| ik FEA|BIL GolatA o]Fo] A = JUEE kvl EEo] GCE ol
& opmlimAte] o] &HYATH B Aoa= HA) AYstEo] 9l Easy-fast amino acid
sample testing kit (EZ:Faast, Phenomenex, USA)ol| 2]3F o}w] =4k :‘f’t/—‘ﬂl < 2 sk gt

1) X A 717

Gas chromatography

Easy-fast amino acid sample testing kit (EZ:Faast, Phenomenex, USA)
Carrier Gas: Helium

2) M ZFZ(Condition for Gas Chromatofraphic Analysis)

Constant Flow Mode-GC-FID/NPD Parameters

Injection: Split 1 :15@250°C, 2.5 ul

Carrier Gas: Helium, 8 psi(60kPa), Hydrogen 30 kPa

Oven Program: 32°C/min from 110 to 320°C, hold at 320°C for | minute
Detector: FID@320°C
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Table 1. Instrument and analysis conditions for amino acids.

Instrument

Shimadzu SPD-7AV UV detector
Shimadzu LC-7A pump 2 system
Shimadzu SCL-6B system controller
Shimadzu C-R6A integrator

Wave length 254 nm
AUFS 0.02
Column Waters Pico-Tag column (3.9x150 mm, 4 um)

Column temperature

47°C

“Mobil phase

A: HPLC grade water containing sodium acetate trihydrate,
TEA and mixed with CH;CN

B: 60% CH;CN

Initial parameter

Total flow 1.0 ml/min.
B Conc 0%

Time Function Value sermy
0.01 B Conc 0 os -/I/_ jr//?g //
21.0 B Curve -1 os / — V/]
21.0 B Conc 46 or /] / / /
21.5 T Flow 1.0 * 7
215 B Conc 100 . / /§ 7 7 ?/[
21.5 B Curve 0 N / / (57 ARy Py A
22.0 T Flow 15 Il Vi
26.0 B Conc 100 o
26.5 B Conc 0 ZuCaB SN
39.0 B Conc 0 Various gradient curvé profiles
395 T Flow 1.5
39.9 T Flow 1.0
39.91 Stop

3) =&}

(1) 7238 €l sample 100 /et Reagent 200 WE glass vialoll 7}kl 7FHA &80 &0

M &2) pH7t 129 BT
100 u/ Reagent 15 7FgHC)).

A 3719 E3N F 25 wWE FHH glass vialol 748k

(2) Sorbent tip= 1.5 m/ syringe®ll 2 & &3-S pulling back3Hr}.

0



omIet EAl

(3) 200 u! HPLC grade waterS sample preparation vialol 7}gic.

(4) Sorbent tip®] F&H syringe® HPLC grade waterE H33] Ho] UL}

(5) Sorbent tipS ##] %(Sorbent tipg sample preparation vial®ll &%) syringe 9| &
A-E WHTh

(6) Eluting medium 200 p/& sample preparation vialel| 7}§tct,
(Eluting medium : Reagent 3A : Reagent 3B = 3:2, viv, B4 AR89 ol we tgan
e A FA A=x)

(7) 0.6 m/ syringe® W& = pull back A|Z1 ¥ Sorbent tipS FEAIZITh

(8) Eluting medium®] sorbent tip2] plugdll =28 W 7k3] FEH sample preparation vial
o Eject A7)+ 212 sorbent tipS] sorbent7} BT wWhA & wj7lx] wHE-Shr)

(9) Drummond dialamatic microdispenserg ©]-8-3}3 50 u/®] Reagent 45 7}3tc}.

(10) 2F5%7F vortexing - 2%7+ WX|(Emulsify)

(11) 28F ANEE § 27 T84T F 9 27 %A
(12) Reagent 52 100/ 718+ & <oF 5%7F vortexing & 1#7F WA (Re-emulsify)
(13) Reagent 62 100 w7138t & 327k vortexing ¥ 5N Pt F=A)E F sk

Fol ey -

EEmost T,

Jprcace:

Fig. 6. Easy-fast amino acid sample testing kit (Phenomenex, USA).

33. OMcAt AISEAZI0N 2t 84

ol :4kS HPLCE 248 A9 UVl F3=E 27 371918k PITCE F=A st
GCE EAT 79 AP 2=E fFEA3t o] Hasith opu|iit AHeE4 719 A
o = ofu|i=Atel] ninhydring F7FtY 7L st AdE AW (prolin®] ¢ ) s1HE
HAH o 7 AeFshs A S A slete] MEE FA417] ojth. ofn|eAt AFRAT|E £4
& 7 AdAgol Holvar dutolu| by} felopujeite) B, A o] 7hsskA| R H
o] =& ©Ho] 3l

opu| AR A 7)o &7k A 5o 7lES|, Sep-pak Cisoll 21¢t filtering®] A= A&
ghulel FAstH E47]¢) 8FEE o] ninhydring-do] Bx2 a7En
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1) Bhx| Y Alof

(1) System: L-8800 Amino acid auto analyzer (Hitachi, Japan)

(2) ©&7: PH1, PH2, PH3, PH4, PH-RG, R-3, C-1, Ninhydrin solution (Wako, Japan),
Buffer solution (Wako, Japan)

(3) Column: Ion exchange column #2622SC PH

(4) E8Y: Amino acid calibration mixture (Ajinomoto-takara, Japan)

2) =%

() 7t &

(2) L-8800 Amino acid auto analyzer (Hitachi, Japan)ell 2z}
(3) Ion exchange column #2622SC PH AH§-

(4) Column &% : 50C

(5) Reaction chamber &% : 135C

(6) AFEEA7IE 4

34. Feloieit

1) EHx| Y Alet

(1) System: L-8800 Amino acid auto analyzer (Hitachi, Japan)

(2) ©l'5%: PF1, PF2, PF3, PF4, PF-RG, R-3, C-1, Ninhydrin solution (Wako, Japan), Buffer
solution (Wako, Japan)

(3) Column: Ion exchange column #2622SC PF

4) J—i—%%‘?ﬂ Type AN 1I¢} Type B(Wako, Wako-shi, Japan)E ZIZ} 50 : 50(v/v)_i =3t
sho] Apg-Bet.

2) Py

(1) 05g A8 (Feohli=ite] S HEEaE 5 Weth
(2) 3% TCA (ttrichloroacetic acid) &< 10mé 7}gt

(3) Vortexing

(4) oA A7 WSS gt

(5) 15,000rpmo.% 1587} A2

6) 5de A

(7) Millipore 0.45 Im syringe filters (Milford, USA)Z o3}
(8) obmlieAt AFEA 2 B4

n
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1. Pico-Tag 210l OISt HPLC chromatogram

J KL
Ho PP
B
(SR Ly
R
C E ¢ =
w
@n\_mﬁ
hea
Rt
o
LEd
2 %
\s

ATAsp B:Glu C:8er D:Gly
G

M:Cys N :le O Leu P : Phe

2. Gas chromatography(il Olat =X

1" 16

~

15.56

Jm.{ja ;
TS

8. 496 ©

eSO

1 £8

L'

E:His F:Arg

Thr H:Ala I:Pro J:Tyre K:Val L :Met

Q: Lys
Fig. 7. HPLC chromatogram of standard amino acids.
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Fig. 8. Chromatogram of amino acids analyzed by gas chromatography.

1: alanine, 2: glycine, 3: a-aminobutyric acid, 4: valine, 5: norvaline(IS), 6: Leucine, 7: isoleucine, 8
theronine, 9: serine, 10: proline, 11: asparagine, 12: aspartic acid, 13: methionine, 14: glutamic acid
15: phenylalanine, 16: glutamin, 17: ornithine, 18: lysine, 19: tyrosine, 20: tyrosine, 21: tryptophan
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3. Amino acid auto-analyzer(]l Olat 84

o-amino acid, peptide ¥ proteine pH 4~8H<% 2 110°CH 91X ninhydrind} WS35}
2L 9] ZAEA S ?"3”5}‘:} et A EZ e M2 opn|Ate] SRl wet thEd], prolin
3 hydroxyprolin®] 7-¢- o] ZAMEZS YPF37] ufFof oAt AsEAA T A E 2
channel®¥H2] ol o]a) o}p|=Abg FAld] A8t

€0

Chrom Type:

toa
s¢
23]

Asp

AAA Channel

Val

+ 1

5a
Ll

Lys

His

Intensity (mV)

Azg
blesity )

_~> eu

Pl
I

40 —

20

1] ._‘_ -”_\'L, J\ \_J — __/".m 3

‘!II‘I|[|‘|\[XI'!'I'|l|’l|']l_rTIl|(|1l|l D i i e e i R
0 5 10 15 20 25 30 2 S R T A S S A A |
Retaention Time {(min)

S
.

1y
Ala
— __:} Mot

Fig. 9. Chromatogram of amino acids analyzed by amino acid auto-analyzer.
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D
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% " % 2 8
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o | o X
'E 15 4°§m 3 E‘ h&: -%-f’« _L",
5 o 4y & o 2 4§ o
8 H > S fog 2
S 10 & ‘ 3 =
I =
: I
5 } = J !
{/"4 JU /\/\ U
0
IIII!':IIV'V!IIW{[(llllll!I‘Illll!-[‘l\'ll'l--"‘.|l|\!-‘! IIIIV- ,\)l-llVl':".llll‘AI -!ll?l['llxillIIIIT‘_\rl'll>
0 10 20 30 40 50 60 70 80 90 100 110

Retention Time (min)

Fig. 10. Chromatogram of physiological fluid amino acids(PFAA)analyzed by amino acid analyze.
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Table 2. Comparison of amino acid contents in soybeans produced in the upland and drained-

paddy fields. (Unit: mg/100 g)
Amino Amino acid contents of eight soybean varieties
acids’ [ pw? GJ HK PS SP M SW TK Mean
Asp 2446.3 | 2231.1 2021.8 | 22034 | 2387.0 | 23098 | 21622 | 21975 | 22449
Thr 2699.2 | 24559 | 22241 24957 | 2621.0 | 25592 | 24785 | 2488.0 | 2502.7
Ser 1739.8 1593.9 14453 1568.4 17083 |. 1614.2 1571.1 1590.7 1604.0
Glu 4986.8 | 4641.0 | 41833 | 45069 | 49764 | 47925 | 44439 | 4538.0 | 4633.6
Gly 2911.6 | 26922 | 23735 27272 | 2796.5 | 27849 | 2683.0 | 2626.0 | 2699.4
Ala 1942.1 1798.6 1587.8 1834.0 1855.7 1857.5 1786.5 1757.0 1802.4
Cys 162.3 143.2 123.3 147.0 134.6 125.5 134.6 143.4 139.2
Val 1430.8 1317.0 1242.6 | 1388.1 1472.0 1586.1 1312.6 1336.1 1385.7
Met 207.9 238.0 121.7 176.8 166.9 202.7 2133 150.6 184.7
Uplandfield
Ile 943.0 901.2 9334 940.7 1135.0 1286.5 872.2 931.8 993.0
Leu 1872.8 1797.7 1900.8 | 1803.2 | 23315 25179 1739.8 1857.9 1977.7
Tyr 2443 2454 276.3 252.1 3279 351.0 248.4 2525 274.7
Phe 296.9 307.0 388.1 317.9 406.3 389.3 289.1 321.4 339.5
Lys 260.3 231.5 214.0 2427 252.5 249.8 2379 236.5 240.7
NH; 4430.0 | 8251.5 | 4389.8 | 4389.1 4676.0 | 4643.0 | 41959 | 3904.0 | 4859.9
His 847.5 782.5 717.5 809.5 848.9 850.4 785.2 768.2 801.2
Arg 2522.0 | 23524 | 2081.0 | 23043 | 24427 | 25094 | 21513 | 22413 | 23256
Pro 1800.6 1662.5 1585.2 1647.5 1842.2 1733.3 1682.3 1653.7 1700.9
Asp 2558.8 | 2460.0 | 24637 | 22127 | 25632 | 2367.0 | 2186.1 25674 | 24224
Thr 2778.4 | 26738 | 26683 | 24454 | 27529 | 2627.7 | 2479.1 2802.3 | 2653.5
Ser 1814.1 1738.4 1713.0 1581.4 1765.0 1693.2 1572.1 1787.9 1708.1
Glu 5252.6 | 5088.0 | 5069.4 | 4603.7 | 5359.8 | 49453 | 4580.3 [ 53322 | 50289
Gly 3002.6 | 2940.6 | 2870.0 | 2664.8 | 29927 | 2829.4 | 2669.0 { 3003.7 | 2871.6
Ala 1995.5 1959.1 1908.6 | 17623 1965.8 | 1886.1 1780.0 1974.7 1904.0
Cys 162.3 152.8 150.6 141.4 1315 1322 135.9 156.1 1454
Val 1538.1 1415.7 1506.1 14235 1599.4 1465.8 1427.6 1573.6 1493.7
Drained- Met 324.1 164.6 108.4 213.0 191.6 155.8 160.6 205.9 190.5
paddy field Ile 1119.3 949.6 1007.1 1448.9 1073.6 1023.7 1040.5 1034.0 1087.1
Leu 2228.3 1904.4 1980.2 | 3014.1 2076.6 | 2079.0 | 2052.8 1969.5 | 2163.1
Tyr 305.6 254.7 247.4 513.2 272.3 290.4 264.8 251.2 300.0
Phe 374.1 3214 3129 664.9 3289 365.3 291.4 306.4 370.7
Lys 258.3 261.0 259.6 237.1 263.5 257.7 239.9 261.0 254.8
NH; 4608.1 4577.8 | 4736.1 | 46129 | 54595 | 43203 | 4496.0 | 5079.6 | 4736.3
His 885.1 850.1 860.8 805.8 911.0 871.4 802.0 898.4 860.6
Arg 27364 | 2608.6 | 2580.7 | 2563.6 | 2703.7 | 27323 | 2211.0 | 27722 | 26136
Pro 1971.6 1812.7 1905.8 17249 1982.8 1776.4 1720.0 1987.4 1860.2
365000 : 30 TAsp: aspartic acid;
34000 | R TOt2l amino acids (TA.A) 370 Thr: threonine; Ser: serine;
sango | O Sulfur containing amino acids (S.AA.) Glu: gluta}mic acid; )
o 360 Gly: glycine; Ala: alanine;
5 3200 = Cys: cysteine; Val: valine
8 31000 30 g Met: methionine; Ile: isoleucine:
2 oo mé Leu: leucine; T}_/r: tyrosine; .
- = Phe: phenylalanine; Lys: lysine;
& 200 Y His: histidine; Arg: arginine;
= 28000 » Pro: proline
a0 *DW: Daewonkong;
oo GJ: Geomjoungkong 1;
26000 e HK : Hwangkeumkong;
25000 . . ] 300 PS: Pungsannamulkong;
Upfand field Drained paddy fieid SP: Sinpaldalkong 2;

SM: Somyeongkong;
SW: Sowonkong;
TK: Taekwangkong

This figure represents the mean values of total amino acid (T.A.A.) and sulfur
containing amino acid (S.A.A.; methionine +cysteine) contents of eight varieties.

[Source : Kim et al., 2004. Korean J. Crop Sci. 49(4):309-315]
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Table 3. Free amino acid contents of buckwheat sprouts according to days after seeding.

15

Day after seeding
Free amino acids Seed 3 5 7
(mg/100g, DW)
Phosphoserine 4.3 £ 0.2* 6.1 02 10.3 £ 0.2 362+ 23
Taurine 2.1 £ 0.1 23100 43108 1.6+ 00
Phospho ethanol amine 1.5+ 0.0 24+ 03 52110 113+ 24
Urea 378 £33 273+ 25 65952 104 + 2.1
Aspartic acid 247 £ 22 26.5+ 2.4 507 £ 23 38.0 32
Threonine 124 £ 1.7 26.7 £ 1.9 467 £ 3.6 949+ 7.6
Serine 103 £ 0.9 30,7 £ 27 51.5 £.3.1 114.6 £ 10.3
Glutamic acid 58.8 5.2 993+ 5.2 158.3 = 8.8 72.8 £ 5.2
Sarcosine 2707 3102 4.1+ 0.7 -
a-amino adipic acid 91% 11 116 £ 1.1 19.0 £ 2.1 21,0+ 13
Glycine 86+ 1.0 187 £ 20 30.1 £ 3.2 475+ 45
Alanine g1 t12 470 £ 3.2 64.6 £ 6.0 55.6 £ 6.1
Citrulline 0.6 £ 0.0 33102 94 +£125 27.0 £ 2.1
o-amono-n-butyric acid 0.5+ 0.0 1.2 £ 0.1 1.6 £ 0.1 2506
Valine 263 £ 23 40.6 = 3.5 640 = 45 1197 £ 79
Cystine - 1.1 £ 0.0 82+ 1.6 319 £ 2.1
Methionine 37+ 0.1 75+ 1.0 8822 147 £ 3.0
Cystathionine 475+t 32 56.1 £ 3.3 63.5 = 2.6 469 £ 1.8
Isoleucine 9615 146 + 2.1 31.1 £ 20 68.3 = 4.1
Leucine 6814 227+ 19 384 = 3.0 749 £ 39
Tyrosine 49+ 0.8 184 +20 313+ 25 377 £ 23
Phenylalanine 3703 176 £ 2.1 26.6 £ 3.3 68.6 = 3.2
B-Alanine 1.1 £ 0.1 23+ 0.1 65+ 1.0 133 £ 0.8
B-Amino isobutyric acid - - 0.6 £ 0.0 0.6 = 0.0
v-Amino-n-butyric acid 25101 165+ 24 819 £ 55 78.8 £ 6.2
Ethanol amine 09+ 0.0 46 £ 03 19.6 £ 1.5 55.1 £ 45
NH, 36 £ 0.3 76 £ 1.0 55.8 £ 34 80.7 £ 64
Hydroxylysine 39 £ 06 44 +02 37208 09 £ 00
Ornithine 31 £02 36 0.0 54 £ 1.1 49 =07
Lysine 7.0 £ 1.1 22.0% 0.5 414+ 32 562+ 26
1-Methylhistidine - - 22 % 0.1 23+02
Histidine 37+03 19.1 = 1.1 56.2 £ 3.6 1443 =+ 10.2
3-Methylhistidine - - 0.6 £ 0.0 09 £ 0.0
Anserine - - 2.1 £ 0.0. -
Carnosine 4.6 = 0.6 2203 1.0 £ 00 -
Arginine 73.0 £ 52 115.6 = 11.0 224.5 £ 12.1 146.0 = 7.8
Proline 2904 113 £13 228t 24 162 = 1.6
Total 389.9 £ 35.2 694.1 = 56.7 1317.9 £ 91.0 1596.3 £ 1155
(100) (178.0) (338.0) (409.4)
(Source : Kim et al., 2004. Food Research International. 37: 319-327)
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