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Abstract

The aim of this study was to investigate the physicochemical characteristics of native Korean Allium wakegi Araki
samples, which were grown from seven local seed bulbs(Yesan, Muan, Anmyon-do, Deokjeok-do, Jeju-do, Yecheon, and
China) to produce high quality native Korean Allium wakegi Araki. For the proximate composition of samples, moisture
contents were in the range of 90.69~92.43%. The crude protein content of the Jegju-do sample was highest compared to
the other samples. However, there were no significant differences in total sugar contents between samples. The seed bulb
origin did not affect the hardness of the stem part, but was high for the leaves of the Yesan sample compared to the
other samples. The results for anti-oxidative activity were as follows: Yesan(2.30 mg/mL) > China(2.51 mg/mL) > Muan
(256 mg/mL) > Yecheon(2.74 mg/mL) > Jgu-do(2.85 mg/mL) > Anmyon-do(2.87 mg/mL) > Deokjeok-do(3.18 mg/mL). In
terms of mineral and amino acid contents, the Yesan sample showed the highest levels, respectively, compared with the
other samples. Food values such as contents of total phenolics and pyruvic acid were highest in the Jeju-do sample. These
results show that the physicochemical characteristics of Allium wakegi Araki were significantly different according to

different seed bulb origins.
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Allium&s 2152 9F 500 o] o H(Park & Lee 1991),
EAHQ =2 E vhs(Alium sativum), FIHAllium cepa),
F-2=(Allium tuberosum), HAllium fistulosum) 2 2Fet=(Allium
victorialis) 5°] ok 25 RuE Aliumss A& #9
g Aedd A8goge FF3H(Moon et al 2003) B Lt
B2 €49 7H2(Rho & Han 2000), A& Al E2HKim &
Lee 2001), 3+ &7HLee et al 1995) So] L&A Uc}.

Aliumé; 215 F Zul= 99 3y e AAvelas 3
™, sHAllium fistulosum L.)¢} £+3 <3HAllium ascaloni-
cum L., Shallot)E nfx1o 2 sl= 5799 AujaE=
Al oM A8 AA, 75, FF, HE Tl ol&staL
om, it Q7= HIEl] By, HIEI] By, Lo]o}4l, BIE}
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T, AR, 38, 712" 55
ZEA7F st AAAER dEA ATHRyU &
ng 2004). B3k, Uil Me F2 S, A Al A
=R Z3H(125,766%F) <} AlA4Z%TH16,186F) = A4t e
Bl (EE A ER 2007), 7FSoll A Bl A AS3te] <1
HIis AH 2§02 o]-83}A HThJo et al 2005).
el Zule] 49, WAE F1E 8581 2
s AA FE AZ7IHAEE) S A F
oA 7hsoll sgdte] Apuiget 2ves &
AFo A ALkste] daligkat Asfel ZE]ar
5 U5 Ae] Au) @xlo FFsia Jout, diirE v
AR AFEe A Ak Aul) WA A o2 T
FH9 8ok a9le] ¥a1 a(Song & Yang 2003), T4k
Z3} T2 AulE Foj= dolgo] var, A4S 7z Uiy
FEA WE) Al FREe] HaE 7 Al ¢EA o
(FHILE 2007), o]ell tigk tigt o] B st A7golck &
gk Zaks SulolA Z2rAAR dE] o]&Hal o,
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4 AR 3 A dig AFE ZIHAlium wakegi
Araki)2] obu] At A7) gFaksl E4d(Jeong et al 2005)
TRF Baslo] Q1o wjak Zatol digt 21F8E] At
S v Fe AAo|th

mebq & Agele 7 A% Zoh B A %
Tho] o5ty FA EA4S AR &3 9% T A
Ak A9 71x AR o] &atar, AFH AR A A
TE B3l Auiit Zuke] A 5A4S goliaat &ich

A2 U

1 XM=
B AR AR Hohe a2, ok, i, YA,
AFE, o, FHE FTE AME A0T FPIE 5

N

=
71=A(Yesan, Korea)oll Al 2t Aol A AAHE A S
= FYU3Y dgk FANNEDAA dBH o7 APujdt AL
20079 590l A gHE 7} 10 kg¥ AFwo} 4T WH B
StAA AlEZ ARESIS o, R HA(FATAS, F
= &%, pyrwic acid %, 77148 g, o2t S
el 778 A Zu FE AuiE ZuE 2 2 kg¥ F
3 —70CIA 523 & 52 HZ(SFDSM12-60Hz, Samwon,
Seoul, Korea)dte] —20Tol RA3PAA o] 83T

2. Y8t ME 24

= T

AOAC method(AOAC 1995)0]] wh} 2-& 105C 357}
2, A Soxhlet 24, 232 27 3PP
2 e, ZE-e Lowry method(Lowry et al 1951)F
P81t}

F T FHFS ARE TFHFO) 45k I 1 mLE
Hall 5% #ls 84 1mL, 5 mLE ¥al 9 § AL
oA 2057+ HFx)Eled spectrophotometer(Ultrospec 4300 pro
UV/visible spectrophotometer, Buckinghamshire, UK)= 490
nmoll A F3 5 S =431 cHDubois et al 1956). S+ 3t
Zo |- 1 mLE 3] DNS -&9(dinitrosalicylic acid 0.5
g, NaOH 8 g, rochell salt 150 g in D.W up to 500 mL)<- 2
mL $31 Eg 3 1027 F= 2ol S A €
S50l ]3] 3L spectrophotometer(Ultrospec 4300 pro UV/visi-
ble spectrophotometer, Buckinghamshire, UK)Z 550 nmoi| 4]
BEE =759 0HLee e al 2003). F B BUT FF

ucoseE °|-&-3g F HFd FEEE A8t T

a
T3tk

tlo rlo oo

3. 748 3= &8
3 27)9] Bee ol 3~4 om "ol RS =

178 - ol4el - Y - A - HER - HEA fiohAloh ks sk

A3, o] BAEE F71914 5 cm "Hojzl EE texture ana-
lyzer(TA-XT2, SMS, England)Z A3t olu ALE-E
probe= 7 5 mm, pre test speed 2.0 mnvsec, test speed 1.0
mnvsec, post test speed 2.0 mmysec2 S YUIG 0 H, 3= A
HE S (stain) S 70%= 3t =33tk

4. 7|AN Mz S

Zute] M= £7]9F o FiES o] 43 v petri
dish(50x12 mm)oll Fo} 4217 (ND-300A, Nippon Denshoku,
Japan) = L(Lightness), a(Redness), b(Yelowness)E =783}31T-
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5. =07

= Z A& 1 goll methanol 9 mLE 713k A0 4
2417 FE 5 2,400 rpmol|A] 2087 AR st &
Ao Alg gAoz A5, 0.2 mM DPPH(2,2-di-
phenyl-1-picryl-hydrazyl)- & 1 mL$} A8 & 1 mLE &
33t H 308 %o methanolS blank® 3}e] 517 nmoi| A
spectrophotometer(Ultrospec 4300 pro UV/visible spectropho-
tometer, Buckinghamshire, UK) 2 &3 =2 =73} tHBlois
1958). 4TS it 22 Akl o3| SHitksta e
H, tizatel] e 50% FFES] HAE Uehe A9
EE(ICs) = FEAIBATE
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AR BT FBE
7o FYE

FAaFAFT (%)= <1— ) x 100

6. & = 2 Pyruvic Acid &2 =3

Z A= g 52 AxHE AEE SRl 84ste] 3
<8 0.1 mLoll Folin-Ciocalteu's phenol reagent(2 N Folin-
Ciocalteu's phenol : D.W.=1:2)Z 0.2 mL ¥o] 23CollA 1%
ZF REGAI71AL, 5% NaCOs 895 3 mL 7ksted 23Tl A 2
A1ZF BFXAZ] o2 spectrophotometer(Ultrospec 4300 pro,
Biochrome, Sweden)Z 765 nmol| A &3 =2 =A3s19ch &
B=E gdlic adE o83 27 P2l FH8ste F H=
IS T8kt Pyrwic acid 3 54 1% A8 10 g
o 100 mL FRFE 2ol 1A ank FE31 20 mL &
oBol] 10% trichloroacetic acid €<% 20 mLE 7skar, =
ste] A3 A2 ARSI &, FE9 1 mLel 0.0125%
2,4-dinitrophenyl hydrasine(in 2N HCI) 1 mL2} S/ 1 mL
£ 713k 37CelA 1083 WHg-A17]1a, 0.6 N NaOH £
5mLE 7I8te] ¥hE-S FAA7]aL 420 nmol|l A FEEE =
Aty F3 == vg ZA3 pyruvic acid TFFA S
FE Aozl Ao tidste] 78k tHBacon et al 1999).
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7
A AxE AEE S35 Ao el § =
T4 1% AlE 1 g 33 HNO; 10 mL2} H,S0,
713k & 600C furnaces |83l 33trl7)a, 5
#3] 218 o HCl 2 mL9} Z74= 50~60 mL 7}35ke] 3|3}
gk & filtering(Whatman No.2)3tY /52 F 100 mL<]
Fulg ghaeo] % Aot Zekwt #3333 =A(ICP, Inducti-
vely Coupled Plasma 730-ES, Varian, USA)E F712 2 &

34 Fae SHs9.

8. 74 o[t 24

52 71%29 A8 100 mg2- cap tubeol] 3l 6 N HCl 2 mL
£ 718kl NoZ purger]A 110T dry ovenoll X 24A13t 714
EafslHtt. Ealdt A5+ evaporatorZ HCIS A A3},
0.2 N Naccitrate buffer(pH 2.24) &2 43 H|&2 343}
o] 0.2 1m membrane filter(Whatman Co., England)2 <3 }3k
% HPLC(Agilent 1200, USA)Z o}u]:=qks B3 4T A
43 columna sodium ion-exchange column(3.0x250 nm,
Pickering Laboratories INC., USA), o}m]x=At B27]7]=
Pinnacle PCX post-column derivatizer(Pickering Laboratories
INC., USA)Z ©]-&3}392 ™, 0.2 N Na<citrate buffer &-(pH
328 @ 7.40)% o]54o = flow rate= 0.3 mL/min, ¥-3-<Y
L ninhydrin €22 flow rate= 0.3 mL/min, column &=
£ 48T, ¥H3 £5& 130T E 3ho 18%9] FFolv| it
(0.25 gmol/mL Amino Acid Protein Hydrolysate Standard,
Pickering Laboratories INC., USA)S 7|& 0.2 B4 Heks
Atk oju] A7 FUL 10 1L, FE-S Diode Array detector
(Agilent 1200, USA)E AH&-38t] 570 nmol| 4] 33] REE-a}ed]

TTAA W gt Zah(Allium wekegi Araki)e] o5k SA4]
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9. 3/ 24

A% Avl= PSS 14.0(Satistical Package for Socid Sciences,
SPSS Inc., Chicago IL, USA) softwareE ©]-&3fe] FAHEA
< AAEAeH, 94 Aozt e el tisiA= Dun-
can's multiple range test2 p<0.05 oA F2=F HAS
XA

=

FTT AL OE Zate] Ak 4E 24 A Table 1
¥} 2k Zupe] R RS 90.69~9243%°] o= o
A= £3H60.69 %)7t 7Hg G, o d £9H92.43 %)) S-%
g ¢ = vEbsth 2 d ke 0.95~1.12%
FTOZ AFE £ 1L12%E 7 23S YERI
ot 2AL AR 27} 041%E 7P Sk, ot &
A7F 0.64%E 7P B2 A FFskaL ek 774 A
o] FT= ApulE FHuke] 23R 052~0.77%2 T4t
TTE AN Zake] x3)%0] 0.TT%E 7P A Uk
ok F 2 T 0.36~041%F F7- 4Kl W fo)F 3}
o7} UEhA] egskem, ofd whel S o] £
176~220%= YA % Zu7} 220%2 714 £ 7S U
WkaL, dlat Zui7h 1.76%= 71 W2 ghe UERIth
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Table 1. Proximate composition of Korean native Allium wakegi Araki according to different seed bulb origin

Sampl o Moisture Crude protein Crude fat Crude ash Total sugar Reducing sugar
(%)? (%) (%) (%) (9/1009) (9/100g)
YSs 91.29+0.307% 0.95+0.05" 0.64+0.004% 0.52+0.01° 0.36+0.01° 1.76+0.06°
MA 92.05+0.18 1.07+0.02* 0.42+0.001" 0.56+0.01° 0.41+0.04% 2.15+0.11%
AM 90.69+0.61° 1.09+0.08* 0.60+0.001° 0.57+0.02° 0.40+0.05° 1.99+0.24>
DJ 91.04+0.24™ 1.06+0.04% 0.41+0.001° 0.71+0.02° 0.40+0.06° 2.29+0.10°7
1 91.92+0.18 1.12+0.09* 0.51+0.001° 0.64+0.02° 0.37+0.003 2.08+0.107
YC 92.43+0.27% 1.05+0.05® 0.47+0.001° 0.63+0.01° 0.37+0.01° 2.15+0.11%
CH 92.01+0.21° 1.00+0.09% 0.53+0.002° 0.77+0.02 0.41+0.05% 1.79+0.03%

Y ¥S Yesan, MA: Muan, AM: Anmyon-do, DJ: Deokjeok-do, JJ: Jgju-do, YC: Yecheon, CH: China

2 %, g/100g; fresh weight basis.
¥ Each value in meantSD(n=3).

9 Vaues with different letters within a column differ significantly(p<0.05).
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= Table 29} 2t} 27]9] HX+= 2,714~2,846 g2 =73
o] Z&g} 27 2kA] 7t 94 zpolr) Qe Aoz e
o} Z3} 9l ArE oAk 2317} 2,350.60 g & 71 =
A SAHEROH, FHE o]o] F2K1,836.93 g), <l1%1(1,690.70
), =7(1,569.17 g), AF%5(1,262.17 g), 512 %(1,189.37 g),
OFHE(1,104.77 g) £ 2 AEr} 1A%k

3. 7|AA M=

T A7 e £ake] AE= Z7(trunk) S} (leaf) -

O 2 o] 33k en, 11 A3k Table 300 LFERASL
t}. =719 Lightnesse A= Z3b7) 70352 7P =9k,
AFE Zuko} o £}, T5 Z9t= 65.69~65.89% 9
2 zpo)7} itk Rednesse AlF% Z3H(-5.34)9 = %
3H(-5.08)] Fkel 7HE @Al S, Ft FH-15)E
A g Fake] AT} 71 22 FoF UERgth 719
Ydlownesse= o2 ot T, UX = 2y} 13.38~13.73, &
Sl AT, o, T3 £3= 16.12~16.630.2 F9]% *}o]
7} ATk 231} 9l9] Lightnesse 22.15~24.898 £ 4HA|
o we} 2ol YR} =719 Lightnessol] vl 2 xjol=
Qe Aoz AL AT £} 2)2] Redness= —6.80

Table 2. Hardness of Korean native Allium wakegi Ara-
ki according to different seed bulb origin

LA AR S EA

sotAloh kT EE

o= 7%} = l A S}, T Z3} o] -878E S
o] 71 A A=A 49 Yelownesse B2 %(6.85) <
OPA (7. 35) < %1?}(8.23) < | 4K8.34) < 9| H(8.79) < A|F=
(8.83) < T=(9.91) o7 AUk

4. TA30s
DPPHE 4} U] radicd S 3t th2 free radica 53
gtete] S complexs THEAL Qo] itsl Edo] Q)
=43 v it o] AR, ojujo] DPPH 11-f-9]
o] ¢ o};q% ExJo] o] o] M-S vl Aeste] A
= ﬂ(mm et al 1999, Cha et al 2001, Lee
o FT A7 e Fupe
M \‘442401] gk 50% S8 =] 7t
UﬂA FE(1C)E o4t £tk 2.30 mg/mL
Gakst &igo] & ZoFE et HE olo F
ul7} 251 mg/mL 2 FA4FH50] 2 Ao S5
F-oH2.56 mg/ml), 3(2.74 mg/mlL), AF%(2.85 mg/mL),
(287 mg/mL), YZ%(3.18 mgmL)E F4F%50]
sh= 43S YERRATE Seo ea al(2003)& GC-MSE
slo] thute] kaksl &<l succinic acid, fumaric acid,

8 =
s
AN
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r$£

G oo = o ar
g 3

30 Hl WU B B R oL o (fr
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Aploﬂ
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Table 3. Color value of Korean native Allium wakegi
Araki according to different seed bulb origin

Samples” Hardness(g) Samples” L(Lightness)  a(Redness)  b(Yelowness)

YS 2796.93+ 20477 YS  67.40:0.157® -293+022° 13.38:0.12"

MA 2772.73+115.25% MA  6842+024°  -154+019° 16.63+0.27°

AM 2714.93+ 5851° AM  7035:044°  -25240.11°  13.73:0.20°

Trunk DJ 2846.30+ 72.20° Trunk DJ  64744033°  -351+035°  13.73:0.70°
Ry 2783.17+173.44% 2 6570030  -534+038  16.12+061°

YC 2714.63+ 79.23° YC  6569:029°  -443+013F  16.63:0.50°

CH 2714.27+ 90.68° CH  6589:038°  -508+063  16.17+0.21°

YS 2350.60+452.88% YS  2384+051°  -7.62+020°  8.34+0.18°

MA 1836.93+544.88° MA  24.89+087°  -7.74+037°  823:0.81°

AM 1104.77+ 68.85° AM 2483123  -713+035°  7.35:0.35

Leof DJ 1189.37+153.48% Leof DJ  2383+037°  -080:0.38°  6.85+0.30°
Ny 1262.17+ 7548 Ny 24414054  -804+040°  8.83:0.19"

YC 1690.70+287.11™ YC  2249+03%F -819+0.29°  879+0.13

CH 1560.17+423.66™ CH 25150168  -878:026°  9.91+0.13

Y Samples are same as in Table 1.

2 Each value in meantSD(n=8).

¥ Values with different letters within a column differ significan-
tly(p<0.05).

Y Samples are same as in Table 1.

2 Each value in mean+SD(n=6).

9 values with different letters within a column differ significan-
tly(p<0.05).
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4-hydroxybenzoic acid, 4-hydroxy-3-methoxybenzoic acid, 4-hy-
droxycinnamic acid, 4-hydroxy-3-methoxycinnamic acidE
AL, o] = 4-hydroxy-3-methoxybenzoic acid= A< 3
Ak8}A¢1 ¢ -tocopherol @ A &A4-S Yepditha B sk
=

ofr

i

5. & Hl= 2 Pyruvic Acid &t

7X e 217 AuE U Zute] & w9
pyrwvic acid =S Table 50l YERH AT F7 4247 v
771 vl BF E v geo] =e log AT, &
3 AFE Zuto] F HE ko] 1,275.25 mghE 7HE =
& 20 Yeisith 5 £9b7} 1,208.33 gl ® 1 HE
ollar, Tt Zul7} 1,190.66 mg%, HAE Zulr} 1,113.64
mg%, A= %3} 1,071.97 mg% of 4k 23} 1,061.87 mg%s,

oA 23} 1,020.04 mgWE F s o] Hadhs Aow
yelgth 94 ekl 2 33 A} v e
3 297} 2AAE £ HE ?J%k | =& Ao E et &
A FTE AE Eoel St TR AE Eake 3
A8l 84 zlole g Aom HARTH

gukx o Z Alium £50] AUE ZE3 AZF 754
2 w2 st DA Bo] e Aoz dEA UthKim

et al 2000). ZZo] 7IAX S E FAE YA =HH vioE
e = & 33HE9] d7 £2<2] Sak(en)yl-L-cysteine-sul-
foxides?} alinase®] WHS-oll ]3] thiopropana S-oxide, pyru-
vic acid @ ammoniag x4 2 &3l Tt Whitaker 1976). ©]

Table 4. Hydrogen donating activity of Korean native
Allium wakegi Araki according to different seed bulb ori-
gin by DPPH radical scavenging method

(Unit: mg/mL, freeze-dried weight basis)

Zal(Allium wakegi Areki)2] o318+ £4 101

o HlwA sisbHo g QP Ao|a Ao §olgk pyruvic
aid TS EA5t mje-ut ARE A EE AR 0§
sH= 7o) YukAel W olti(Yoo & Pike 1999) 77 A9 9
T2 AuiE 29} = <2K1,012.44 mg¥%), F2H988.52 mg%),
QHHE(979.74 mg%), B2 %(975.76 mg%), <l131(967.78 mg%)
ko] 739 AR Tt #ol3 o]zt JIlou AlFE Zut

£ 1096.97 mg»z 7 =2 &3-S Jehily, T £}
< 864.11 mg»=E 7P W S et wets &
T2F FTE AE F5ko] Ae, S oE FFE A
H ZoHo vfesto] g3 Ao 2 Hoxith

6. F712 535 &4

7N Aol 7= AuE Uit Zate] §r1d9) 5
& FF £A4L 173K, Ca P, Mg 5)°ll A ks
Ao, 1 A7E Table 69 VERAITE Kol

1,383.19~1,841.50 mg%= the T4 3} Bl wg)
453 =& AoZ Yehdth 7 Ao ©E Aol
3] YehY o2t Zote] K -2 1,841.50 mg%= 7}
R, AFE ko] K S 1,386.19 mgwz 7+ ;n}
3 KE o]o] Ca>P>Mg>Na>Fe>B 59 o8 E'7]
e ??J%Ml a3 L = %IH*J TTE ApE ot}
T2 AR Zoke] 9 F714 B RS vl
o Hl%f& *ZOJ Ao FAHAL AT FFEO

-, F9H0.02 mg%), ==1(0.08 mg%) Z:3}ol
s Hl, 53] T2 TR AME £3e] As
o] =& Aoz Yehdth Cde] A9 «14K0.01 mg%)
Zylol| it vlek WA, Cre BE AlFolA EAEUE

>
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Table 5. Total phenol and pyruvic acid contents of Ko-
rean native Allium wakegi Araki according to different seed

Samples” 1Cs? bulb origin (Unit: mg%, freeze-dried weight basis)

YS 2.30+0.01%% Samples” Total phenol Pyruvic acid
MA 2.56+0.06° YS 1,061.87+42.24° 101244+ 633°
AM 2.87+0.01° MA 1,190.66+36.79" 988.52+108.62”
DJ 3.18+0.09" AM 1,113.64+73.16® 979.74+ 75.06”
Sy 2:85:001° DJ 1,071.97+60.61° 975.76+117.50°
YC 274£006° X 1,275.25+21 54° 1,006.97+ 78.27°
CH 251+007° YC 1,020.04+28.66° 967.78+ 62.86%

Y Samples are same as in Table 1. CH 1,208.3350.96" 864.11+ 70.85°

2 Amount required for 50% reduction of DPPH(0.2 mM) after 30
min.

¥ Each value in meantSD(n=3).

9 Values with different letters within a column differ significan-
tly(p<0.05).

Y Samples are same as in Table 1.

2 Each value in mean+SD(n=3).

¥ Values with different letters within a column differ significan-
ly(p<0.05).
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o), ¢4 23171 0.39 mghE 3w o] 714
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7. 74 ofo|At 24

7Aoo A Aikd Zup FFE Aug Zahe] 4 ofr]
AR 18F0l tiste] EA4skl e, Avbe Table 72} 2tk
Ryu & Song(2004)°] g BAJo| A Aul| Zate] 4 of
H)i=Atel]l O3l 4% A7, glutamic acide] ko] 71 =
thar Bastgom, B A Mx 18%F opv]x=4t F glu-
tamic acid®] &Fo] 6,311.44~8,265.56 mgW= 7FF =& A
o 2 Yehith FHE o] aspartic acid, leucine, lysing, da-
nine 52 =22 A4 opr|Ate] o dHEY 1A, me
thionine?} histidineo] 71g 27l =] e Ao= <l

178 - ol4el - Y - A - HER - HEA fiohAloh ks sk

)

FHAoh T 3= cydined} phenylalaning®] o] z}z;
131.31 mg%, 346.25 mghE T2 A|EEXRT =
FRIFJ o, 1 9] 15F ofr|=ike] Fheke Hls:
At =3 tryptophand EE AlFoA AZSFH A gktoH
A e 771 24 23e} v EA 2 o]t 18F
% 14%0] okt Z9p7) OE AEERT o] 2 Al

A=A AT
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fak Zje] FQ BAL 99 ) Ao H) F7w
AR Zpol ThSE olheHA S AL WASG Ak
R A A3, Ele] S8 Gae AW s, 2e o
o AFE B, 2R PR o B0 o] 14 =
A ehd 2808 P 25 S0k A 4w, $9
9 gFe GAE Satel gl A9 BA veht fol7
Aolg e, $% TS 0.36-041% +E02 §9]

Table 6. Mineral contents of Korean native Allium wakegi Araki according to different seed bulb origin

(Unit: mg%, freeze-dried weight basis)
Samples”
Minera

YS MA AM DJ N/ YC CH
K 1,841.50 1,383.19 1,681.40 1,553.20 1,386.19 1,593.66 1,617.06
Ca 614.85 435.44 455.63 472.55 541.07 485.11 535.04
P 326.60 169.91 214.95 203.95 165.41 176.38 208.15
Mg 104.56 88.37 102.96 91.36 120.24 92.10 100.18
Na 3921 29.83 3115 26.15 3255 25.85 3351
Fe 2041 14.86 11.93 12.39 16.74 1351 15.38
B 7.05 3.03 243 147 3.06 154 252
S 129 335 2.98 2.63 4.69 537 5.16
Mn 192 124 111 159 159 150 152
Zn 249 0.87 0.82 0.82 324 3.00 241
Cu 0.23 0.25 0.25 0.29 0.33 0.26 0.32
Ni 0.25 021 0.26 0.24 0.27 0.24 0.25
As A 0.02 - - - - 0.08
Cd 0.01 - - - - - -
Cr 0.39 0.30 0.4 0.32 0.38 0.32 0.37
Hg 011 0.08 0.08 0.06 0.07 0.07 -
Pb 0.02 0.01 - 0.01 0.06 0.01 0.03

Y Samples are same as in Table 1.
2 Not detected.
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Table 7. Amino acid contents of Korean native Allium wakegi Araki according to different seed bulb origin

(Unit: mg%, freeze-dried weight basis)

Samples”
Amino acid
YS MA AM DJ Ny YC CH

Aspartic acid 1,792.69 1,498.77 1,562.88 1,430.82 1493.88 1,426.28 1,679.21
Threonine 795.88 724.93 736.36 683.83 670.93 667.34 776.67
Serine 894.43 840.39 906.20 824.58 794.58 790.36 865.29
Glutamic acid 8,265.28 8,265.56 8,256.69 6,379.97 6,412.97 6,311.44 7,912.37
Proline 1,092.37 792.84 1,126.67 893.11 730.77 631.04 951.24
Glycine 853.50 702.73 727.31 685.05 688.76 671.91 808.78
Alanine 1,161.52 1,003.15 1,026.57 942.04 930.17 928.80 1,110.25
Cydtine 971.20 884.61 913.19 867.98 852.55 998.58 1,057.10
Vadine 886.14 819.25 842.12 447 731.37 7271.37 847.41
Methionine 153.54 104.35 139.88 152.61 148.18 100.80 131.31
Isoleucine 678.89 639.81 628.09 588.92 560.44 557.57 651.56
Leucine 1,316.45 1,212.79 1,252.60 1,140.39 1,137.93 1,132.57 1,285.49
Tyrosine 368.85 301.63 318.88 319.94 289.98 285.17 33311
Phenyldanine 722.63 704.47 709.89 627.52 605.21 600.21 790.34
Lysine 1,317.76 1,106.47 1,122.26 1,004.02 998.46 997.05 1,281.68
Histidine 367.28 333.00 303.36 275.39 264.63 267.42 346.25
Arginine 938.04 778.82 792.46 762.86 735.82 745.19 859.55
Tryptophan -2 - - - - - -

Tota 22,576.45 20,713.57 21,365.41 18,3335 18,046.63 17,839.1 21,687.61

Y Samples are same as in Table 1.
? Not detected.
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