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Abstract

This paper introduces the physicochemical characteristics of garic shoots investigated in the 8 areas of Namhae,
Gohyeon-myeon (GHM), Namrmyeon (NM), Samdong-myeon (SDM), Namhae-eup (NHE), Seo-myeon (SM),
Seolcheon-myeon (SCM), Idong-myeon (IDM) and Changsoen-myeon (CSM). The moisture was 80.15+0.37
~83.87+0.15 g/100 g. The crude protein and lipid were 1.59+0.02~2.25+0.09 g/100 g and 0.35+0.01~0.48+0.03
g/100 g, respectively. Ash was 0.65+0.03~0.71+£0.03 g/100 g. In addition, the total levels of phenol and flavonoid
were searched as 33.02+1.78~58.41+1.08 mg/100 g and 11.60+3.36~23.95+2.04 mg/100 g, respectively. The gadic
shoots in IDM, where the highest total chlorophyll level detected as 170.58+1.04 pg/g and in CSM, where the
lowest total chlorophyll level investigated as 116.65+0.00 rg/g, were unveiled. The mineral elements (S, Ca, Fe,
K, Mg, Na, Mn and Zn) were analyzed by ICP-OES, and K was the most highly contained mineral with
7257.0+87.9~10070.0+9.7 mg/kg. Significant feature of gadic shoots in IDM and NHE was that the total amounts
of mineral were relatively higher than other regions as 21,143.5 mg/kg and 20,581.2 mg/kg, respectively. The cultivating
regions were revealed as the one of important matters with the level of allicin (78.03+6.15~203.43+18.47 mg/kg).
In particular, the level of allicin of gadic raised in SDM (203.43+£18.47 mg/kg) was approximately 2.2~2.6 times
higher than those in CSM (92.86+8.70 mg/kg) and SCM (78.03+6.15 mg/kg). The sulfur compounds content of
diallyl trisulde was remarkably higher, especially the gadic shoots in IDM with 830.62+14.69~1281.10+27.71 mg/kg.
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Go)=0] o 71543 AFAANZA FES L& 750l
A A=) T} vkE©] D
frarelAl 2H88), I aT9), FE=HE AsHEH-E(10),
A a1, 7 24 BEF8(12), FHEE(13,14),
kelaE(15-18) T thdsh Alejgado] )lso] By o
Revz FA A AiEE rlEFE o9 fARSE B
58 714 Ao |Eh

thEE8 vks Aujol] e Rl AAEE 2010892 7]
TOo2 B o el AA Y whs A 6009 Y) tiH]
1/6& AR SH=H, WA AR 3,500 Folth rlEo]
T3, &4, 1% T FHol% Fu7hA]| AR =5ES
LS Aekst u) vpsFe 287 125 Atolol] et
FUE FRE F Qe FHS AYa ok A F5H
= EF U5E e 59, oA, 73 9 34
YEZ AMSHI o, ErE &81ikte] glo] 1 4]
7} 8 E AL Utk vhEFe] The o R AVIRE S
A8t AgEoly 1, 157 "ol FolHFE 7}
e o] &8EaL Qo o] 9 7EE A gith
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ATE HRIEHY vhsEe S4S SR F e 2
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& Hl= szsel gy
Z ¥ gFe nfsF FEE9 532 Foline-ciocalteau
Aleks E3tsled 387 ¥HSA1Z F 10% NaCOs 885

o]
AT o Ao oA 1A3E H-A1A

spectrophotometer(Libra S35, Biochrome Ltd., Cambridge,
England)Z 700 nmol| A A& F-H7FE X2 st &%
=5 =739 tH20). Gallic acid(Sigma Co., St. Louis, MO,
USA)ZHH 22 HF AFTHOZRH NE &5 T

Zz229 3o X7 5 goﬂ 80% oHAIES 713) 50 mL=
utEo] F&3}3 o ZH(Whatman No. 2)3F o H& A|g &2
AHE3Ee] 645 nmt 663 nmollA FFEE S793 the of
o] AlxkAel o3l A=A TH22).

CthI'OphyH a(mg/L) = 12.72 X O.Dgsz - 2.58 x O.Dess
Chlorophyll b(mg/L) = 22.88 X O.Dsss - 5.50 x O.Des3
Total chlorophyll(mg/mL) = 7.22 X O.Dgs3 + 20.3 X O.Dgs

FIlE e

F71E e AEFTA R3] Fok SA-sh
TLEA o3 vl=E 1 g2 vfo]AZ ¢ o] B teflon
vesselol| 3 #atar A2K70%) 10 mLE 7+ Th- hoodu ol
A aNZEEE AAAA oH] #3] g £ microwave
digestion system (QWAVE 1000, Questron Technologies
Corp., Mississauga, ON, Canada)2 ©]-&-3}o] £33} ).
Ll Aol FHFE st 25 mLE 83 v oA
2 Afg F APEHO R ALEEHTE ALY F S,
Ca, Fe, K, Mg, Na, Mn % Zn ICP-OES (Optima 7300DV,
Perkin-Elmer Co., Shelton, CT, USA)Z o] &-3}o] =434
t}. o], RF power= 1300 W, plasma argon gas flow rate
15 L/min, auxiliary argon gas flow rate 0.2 L/min, nebulizer
argon gas flow rate 0.6 L/min® 2 3} T}

e

a|Al U Esst=o| sta

dejxl7 gelgtEe] BAS A3l wdstA mRig vls
% 10 g°l| hexane 50 mLE 7}s}o] 3087 & F=3+
T At AN S AT EFV|Z S Atk o]
AL hexane 2 mLE A-83[3}d 0.22 ym membran filter =
o7} & GC (Clarus 600, PerkinElmer Co.)E 22413130 ™
1298 AL Elite-5(Crossbond 5% diphenyl-95% dimethyl
polysiloxane, 30 m*0.25 mm(id)*0.25 um(df), PerkinElmer

N
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Co)E ol&stsior FU7 5 HE7] 2= 217 220T
EL 250 CTE FABIAt olu 24210 = dejile 2

T 40T 127 A F B3 3TH FsA1R
140 TollA 587F FA8E A8t e Sslgtae o8
LEE 40TolA 187 FA8 F 29 30H 5178
70°ColA 33 FrAISH) B 5TH d5A1A 160Tel
A 583 FAEHAA] A48T %_]'F/] Al(ChromaDex Inc.,
Irvine, CA, USA) 2 3+3}3}&(Sigma Co.)S ¥+ A4

SERH NE FEE T TFS él St

SAHXz|

AYATE 3-58) W AT AR FIA%
A 2Kmeans+SD)Z YER A S ™ FAEA]2 SPSS 12.0
package program software(SPSS Inc., Chicago, IL, USA)E
©]-8-3}%4 Duncan’s multiple range testol] 2J3] A|Z7H]
o 2] (p<0.05)E g5kt

R E

T, 2o 220 gl 33 s A 2%
(Table 1), 52 80.15+0.37~83.87+0.15 /100 g2} HH A
om, Zehie A vhsFo A 2.25£0.09 g/100 g &
7 =33 YA slEFol e 1.59+0.02~1.92+0.07
/100 g2 M Atk A2 0.35+0.01~0.48+0.03 g/100
g9l WAG= 189, FH, A5 299 rhaEe] 042
g/100 go & FHfo] T, olsH AY rl=Fol
0.48+0.03 /100 g&. & AW s‘;aoko] 7P =3t 3R
0.65+0.03~0.73£0.02 g/100 g *H ok

r-1n:

Table 1. Total phenol and flavonoid contents of garlic shoots from
different areas in Namhae

(/100 g)
Sample code”  Moisture  Crude protein  Crude lipid Ash
GHM  8211:009™  1741006"  042:004°  0.69+0.04"
NM 825410170 1615004 042:001°  069001°
SDM 80.15:037  1.92:007  042£001'  065:003°
NHE 8387:0.15  1.69:0.16'  035:001°  0.70002"
M 8237:026° 1741008  035:001°  0.70£006"
SCM 82891022 186008  039:0.01'  071x003"
IDM 81.731021"  1.59¢0.02°  048:0.03°  0.70£003"
CSM 82414049 225:0.09'  046:0.02°  0.73:002°

l’GHM; Gohyeon-myeon, NM;, Nam-myeon, SDM; Samdong-myeon, NHE;
Namhae-eup, SM; Seo-myeon, SCM; Seolcheon-myeon, IDM; Idong-myeon, CSM;

Changsoen-myeon.

2<A1l values are meanstandard deviation (n=3), means in the column with different

superscripts are significantly different by Duncan’s multiple range test at p<0.05.

T2 Rl 81.73% o

ol Zudl 3|F, AW £o=2 FFo] =gt
Stk e 2369.7%), EiCH66.4%), AF
(63.0%), &1%(62.8%), ‘T3l (602%), TN (57.4%) TLO.E =
T oz ke 73~59% wWoolw, AW e
09~1.0% HHZt= e vinsiE u), A s 874
A9 vlsFL vl vl 79 e =31, 2
2 z2Avke] RS thas ‘7%9}—513] ol Al 43

zfole 7|91 Aoz AztET

Z= 9 ZglEro|= &2

=3 3ES FZ2A O phenolic hydroxyl7]E 7}4]7]
ol Tl gl 71e} Ad) EA= gA AfeiH,

uf

3}, 39t 59 gk AEE S 7HRITH24). FallE A
H s3] FolE ¢ ZEfRwolE s A% A=
Table 29} 2t}

rheEe] FulE IS ARGl wet AolE UEhd
e, A9, olsd B AW vlsFoAe 5097+

1.91~58.41+1.08 mg/100 g© = oqE} 2| Akl B &) G- A
o7 =& ko), vEH AlEH ) G)S v
Zoll A 33.02+1.78~37. 52+2 g/lOO gO 7 fojFow
S ol ZThE e 15 g A, A, o
A % A vhsFol 21.65+1.11~23.95+2.04 mg/100
g9 HRE frolFom = FelaL, B il M=
16 mg/100 g P|Rto. 2 o $aFo]g] E]-,

Table 2. Total phenol and flavonoid contents of garlic shoots from
different areas in Namhae

(mg/100 g)
Sample code” Total phenol Flavonoid
GHM 35.26+0.48™ 11.60+3.36"
NM 37.5242.63" 1596:0.71°
SDM 36.85+125% 23.91+0.26°
NHE 33.02£1.78" 13.87£2.38"
M 5097:191° 1348349
SCM 41.67£2.59° 21.65+1.11°
IDM 58.41+1.08° 23.95£2.04°
CSM 51.4143.69° 22.44+032°

"Sample code are referred to Table 1.
%Al values are meantstandard deviation (n=5), means in the column with different
superscripts are significantly different by Duncan’s multiple range test at p<0.05.

Chung#} Kim(25)9] -0l oJ3hd 1x2g nhsE9] &
HE S 292~32.8 mg/100 gol i, Arksel F3E &
FE FAEH FAFelA 47} 337408 mg/100 g
32.8+0.9 mg/100 gol2kal Hirs o] Sl=vl, & A+ Aol
Me dalth vheEe FoEs e 33.02+1.78~
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58.41+1.08 mg/100 g2 HSIZ 0|59 AHe} FASIAY
O 2 o sl A9 F o A v
b0l =& ZoE Alsdh

Ez=g szt

nlsE Zo) 229 a9 F229 b FES 7H7F =H
sla F F229 ko g ALK Ay Table 33 2t
daf 870 X 9e) visE 5 FEEY a9 e udY,
g, AdA 2 o]F™ vlEFolA 101.58+1.18~126.06
+0.39 ng/g =2 Ef Ak vlsf FrojHo g me Fhgol
A1, AFEH mlEEo] 87.60+029 pg/g O & 7HE whe 3k
o|th. E22Y b ALY o]FH wlEFolA 42
41.5040.18 pg/g?} 44.52£1.15 pg/gO.& FoFog &o
ghefollom, I 9] x| 9ito A= 31.92+0.0~38.06+1.14
ng/g 2 AHE Iy FEF2EHo g o5 nsF
ol A 170.58+1.04 png/g 0.2 714 ¥k, AW vsEd
] 116.65+0.00 pg/go 2 71 gafo] Sttt

SE2EYLE AEA o EAHEA B3l Tosk=T,
AAAE B T/ S22 Y fFAKEZo] BE¥sln
Utk FEEY av FASHE HIA 0] g2 ARl aA =
oA AL FFAo|a, FEEYE be GAE Q] 1L
Ae 534S o S =AS g, A5 dg
ByEo] Qe M Ha L0l FREHL Palo] xiekd
FejolMe felgitd 2AAZ 2Heste] A AF
e WA s AgAgo] o] 3th26,27).

Table 3. Chlorophyll contents of garlic shoots from different
areas in Namhae

(1gf9)

Sample code” Chlorophyll-a Chlorophyll-b ~ Total chlorophyll
GHM 101.58£1.187 38.06£1.14° 139.64:0.04°
NM 112.08+1.03¢ 41.50+0.18° 153.58+1.21°
SDM 87.60+0.26" 36.8540.50° 124.45+0.79°
NHE 91.03£0.73° 36811032 127.8540.42°
M 95.53:0.64' 32.69:0.28" 1282240.36°
SCM 104.6440.29° 36.010.50° 140.65£0.79"
DM 126.06+0.39" 4.52+1.15° 170.58+1.04'
CSM 87.7320.00° 31.92£0,00° 116.65:0.00"

1)

Sample code are referred to Table 1.
%A1l values are mean+standard deviation (n=5), means in the column with different
superscripts are significantly different by Duncan’s multiple range test at p<0.05.

27|18 &e

nEFolA 8% U8 kS 43 AI(Table 4),
718 T3 olsH dalgolA Mg visgolA
747} 21,163.7 mg/kg¥} 20,608.3 mg/kg O & E} A 4k
Hl&] £& ko), FH el A 15,870.3 mgkgl = &

o] 7P wom adH, A, AW, WA vsF
Zholl = #2482 2ol glith
AEY ENE = 45 o] 714 =0} 7,257.0487.9

~10,070.0+19.7 mg/kg®] L, THS-© 2 o] 5,190.0+20.0
~8,194.0+30.2 mg/kgd] HMHZ =] JRon, ZFd
1,463.0+7.0~2,109.0£10.2 mg/kg - & thek 3o U
ol 1 9] A, W7k ofde 350 mgkg HIWHOE H|Ek SHE]
o] o] vsF 9 FU1E e FU1EY Tl wEt
ol a7 oS 1T F Ak

F7)18 5 UYEF gk 1dW, A, 23w 2 3w
Ao A A4 whsFelA 100 mg/kg ©]3tE W WA
g, Fellg, o5 A9 nlsEol e 209.8£6.2~356.3
+4.0 mgkg O & F2 FEFolUT MlFAAR R 4347
52 GUd29l olde 16.2+0.2~34.8+0.1 mg/kge] H
A2 s visFolA 7 =3ith

Chang¥} Lee(28)€ "hs9] F714E-2 A 719 A4t
A e wat zpo]7h ATHaL 3FA M, Lee 5(29)2 pH,
F71E dF 9 Fr19E 5 EY 549 vks9 #2454
Zrol| Zdrde] Jukal Bargh vl Qlck £ A E A
H ulsEe] FU1E 20 9 ko]l M= AolE Kl
AL F714 g AHSF FHEAE 9 Edxd 59
2& B8 Q1% Ao g Ats

| Al B

=8 FPAEES FA, 39 alliin (S-allyl-cysteine-
sulfoxide)©] &2]% &3-S wol M7} 3] E off cysteine
sulfoxide lyase (allinase)Z= EA9] 288 ol allicin,
pyruvate 2 ammoniaS A4 $HtH30). Allicin Pl&9] =
3t FH|EA vl Aol 7 T 8% FEAEt
2 g o mig- EQPEE EE EAI5H] Wil BE
allicin®] 724 A¢=4< FF4ES SHAY HAF
E3 522 ammoniat} pyruvic acidE Zg3}7|= 3t}
31).

el Bl A8 nhEFo] dejdl $EFS Table 590
UeRd vkel o] Aul) A el wet gk Zol7t Zl=d],
7Hg o] & AEH A9 ntsFolAe 20343+
1847 mg/kge| o, 71 FreFo] v AW 9 FHAH
A vhsFolA Fejal o]l Z+7 78.03+6.15 mg/kg,
92.86+8.70 mg/kg .2 & b= 2.2~2.68] FowH, o9
A ] mhEFoll A )4l 100 mgkg o1 FHrEo] 2
At

vhEe] &EAl FEe SAFIY dAHeA 77
33.5+0.8 mg/100 g & 33.2+0.7 mg/100 go] ™, ArpsE9]
A2l e AP H JIAFHANA ZH 2824009,
26.1£1.0 mg/100 go 2 vl=Ht} Sty B 31(24)F o]
At
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Table 4. Mineral contents of garlic shoots from different areas in Namhae
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(mglkg)
. Sample code”
Minerals
GHM NM SDM NHE M ScM IDM CSM

S 6351.0£3057  5190.0:200°  66780:325" 819403028 73880+47.0°  61200:136°  81350+268"  6687.0+18.1°
Ca 17350474 2109.0£102" 1495.043.7° 2075.0£6.8° 1626.044.4° 1709.046.0" 1860.049.5" 1463.0£7.0°
Fe 289:04' 30.10.4° 25.6:0.1° 26.8£02° 195:02" 20803 269:0.1° 24240.1°
K 8804.0:52.6°  7257.04879°  89000:237°  91640+111° 99300345 86840:09°  10070.0:197°  8857.0£330%
Mg 844.7439" 901.2+83" 7347+12° 872.144.4° 8354+1.8° 834.6+2.9° 8272476 810.6+4.1°
Na 777426 356.3+4.08 135.9+0.8° 236.5435" 63.9+1.2° 832+1.T 209.846.2° 476:20"
Mn 8.6:0.0° 8.420.1° 17.0:00" 12.8:0.1" 12.1:0.0F 9.240.1° 14.6+0.0° 11.820.1°
Zn 293+03¢ 18302 34.8+0.1" 27.102' 23.0£0.1° 24.4405° 20.3£0.2° 162402
Total 17,8792 15,8703 18,021.0 20,6083 19,897.8 17,4852 21,1637 179175

USample code are referred to Table 1.

A1l values are meantstandard deviation (n=3), means in the row with different superscripts are significantly different by Duncan’s multiple range test at p<0.05.

l_=

2

]
Ok
-

g}

Table 5. Allicin contents of garlic shoots from different areas in == =o
Namhae HEE T4 FIgE BA4E Hste] ethyl disulfide,
(mgfkg) methyl disulfide, propyl sulfide, diallyl disulfide, propyl
Sample code” Allicin disulfide & diallyl trisulfideE =243+ 23} EE A5l A]
GHM 11140+8.74? methyl disulfideE 9]¢+ 5% 9] F3gHE1ro] AZSHAUL
NM 134,79i10,81d U#, 1 ﬁEy,]_‘_‘:_ Table 6?’]' 7ELE]' U]"E‘% % @—%}i}ﬁg‘%%
SDM 2034341847 diallyl trisulfide®] $HFo] €53] %<, oW =%
NHE 12204 12.96°" ol A 1272.03&7;72 mgkg & 7HE Eoka, dalgnt A
. (03173 2F elsFoM e 42 276_.87i14.70 mg/kg 3} 294.43+51.99
mefkg O 2 EFX| 410 Hla) o)A o vhe ghakolddr).
M 78081615 202 diallyl disulfide”} 69.511.76~121.97+14.60
IDM 107.6710.10° mg/kg O 2 gHEFo] =9kar, o]o] propyl disulfide, ethyl
M 92.86:8.70" disulfide 2 propyl sulfide] <=©]$1t}. Diallyl disulfide’™=

USample code are referred to Table 1.

%A1l values are mean+standard deviation (n=3), means in the column with different
superscripts are significantly different by Duncan’s multiple range test at p<0.05.

AW, A, o]sH 2 AW AY nlEEdAs 100
mg/kg olFolet, I 9] AlFoAE= 69.51£1.76~
85.87+2.56 mg/kg ©. & 1 §FFo] Lrokt). Propyl disulfide™

Table 6. Sulfur compound contents of garlic shoots from different areas in Namhae

(mglkg)
Sample code” Ethyl disulfide Propyl sulfide Diallyl disulfide Propyl disulfide Diallyl trisulfide Total
GHM 1238395 1.77£0.00™ 85.87:2.56" 3191198 330.2038.85"” 462.13
NM 15.28+451" 1.74£001° 69.51+1.76" 27124227 319.7243.96" 43337
SDM 16.63+1.81™ 1.76£0.05° 84.05:3.62° 32.52£1.96" 359.4020.58" 49436
NHE 20.1045.75° 1.770.03™ 71.3846.13" 26.75:0.76" 276.87+14.70° 396.87
M 14.69:0.64™ 1.800.04" 100.93£6.28™ 31.02£125° 374763368 5232
SCM 14910.85™ 1.73001° 121.9714.60° 072262 294.43151.99" 46576
DM 13.49+0.60" 1.83+0.04° 102.41+14.55% 43.67+1.56" 470322772 58843
CSM 1953321 1.79+0.02™ 114.52+17.07 36.35:3.61° 337.02+48.15" 50921

"Sample code are referred to Table 1.

Al values are meantstandard deviation (n=3), means in the column with different superscripts are significantly different by Duncan’s multiple range test at p<0.05.
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26.75+ 0.76~43.67+1.56 mg/kg] 91931, propyl sulfide
£ 1.73£0.01~1.83+0.04 mg/kg®] M= A|27+e] 2}o]7}
A At

BAE 7 F3a3tE e o5 AY vlEFA
588.43 mgkg 2 M E=gton, dalg A9 nlEFolA
© 396.87 mg/kg O = 7P FHFo] vtttk et
79} g Aol A== AP S0 wet GeEixe
Aoz FAHH

TANZ vhsollA F 2T LA fr1EC] AEE
AET, o] F 33}gHEo] 215, aldehyde 7} 4%, alcohol
o} esterF= 2 254, 7IEFSIHE 3E0] gl Ao,
F2 3132 Z & diallyl trisulfide(36.58%), diallyl disulfide
(35.82%), allyl methyl trisulfide(5.98%) methyl propyl
trisulfide(2.64%) | ¥HA UThe). ¥ A+ A7 v=F
o] g313HE-2 diallyl trisulfide”} ©F 70%, diallyl disulfide”}
°F 18.0%E AFAIstaL o] whso] s EH Hlwd
o o] F g3tEe] Fo FANFEYLS FUsY 1
o] MoE MR olge & 4 UTh

FO

ot
2

mhEE] F8 AW el tig 71xRARE gREaxt
w50 FARRI Hallwt 871 A Gl vleFS A5t
H) L 2218t E-2 80.15+0.37~83.87+0.15 g/100 g,
Zohl @ zx)uke. zhz) 1.59+0.02~2.25+0.09 g/100 g 2
0.35+0.01~0.48+0.03 g/100 go]lem™ 3]&-& 0.65+0.03~
0.71+0.03 g/100 g°I it FoE 2 ZHwo|t g
7}7} 33.02+1.78~58.41+1.08 mg/100 g} 11.60+3.36~23.95
+2.04 mg/100 gtk = FE2 2 FFe o]FH A9
nsZo) A 170.58+1.04 ng/g & 7PE H9kal AW A
o] PhEE2 116.65+0.00 ng/g 0.2 7P Wskt). 77182
% 8%F°] AEHUoH, AZFH FIIE T AF(7257.0
+87.9~10070.0£9.7 mg/kg)2] o] 7} =i, FHFS
ol s Fall5 A8 vh=Fo] 2H2} 21,163.7 mg/kg ¥t
20,608.3 mg/kg o= E} A Aol HIE| E2 FHFoltt
A2 e 78.03£6.15~203.43+18.47 me/kg O 2 A Hj
Aol whg} kg xfol7t ZloH, FasletE 555 AT
A7} diallyl trisulfide”} <F 70%2 71 g ¥l&°] E9%he
), o]5H Y rlsFol A 427.03£27.72 mg/kg o2 7+

< FEFoldlnh oo ARE FHst & W A A
t7do] frAkgE el 870 A el A el mhsEo]
Zb 3 Atole AMIEE, dxwF o Al 282 A6l
g A 7]zl ofgk AoR
kol FAfol= oy v frEEES
o] AFALANEA &8 7P 4T Ao E AdHH
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