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Abstract

Purpose: To provide the public with nutritional information on consumption types of garlic, we evaluated the influence of heat treatment
method on the nutritional contents of different species of garlic. Methods: We determined the content of general components, minerals,
vitamins, and fatty acids in each species of garlic produced in Seosan and Goheung by heating with blanching or microwave roasting.
Results: The results of the two-way analysis of variance test indicated that the species in particular, as well as method of heat treatment
and interaction, had an influence on nutritional content. The moisture and crude fat content was higher in Southern type garlic than in
Northern type garlic, while crude proteins, crude ash, and dietary fibers were more abundant in Northern type garlic than in Southern
type garlic. With regard to the total mineral content, K, P, Mg, and Ca were the main components in Northern type garlic and Southern
type garlic. Moreover, unsaturated fatty acids showed high levels in both Northern type garlic and Southern type garlic, with more
abundant linoleic acid. Overall, Northern type garlic showed a higher content of minerals and fatty acids, while more vitamin B was
present in Southern type garlic. In addition, the results indicated that the content of general components (dietary fiber excluded) was
increased in both Northern type garlic and Southern type garlic upon heat treatment. Blanching resulted in increased mineral and fatty
acid content in Southern type garlic and decreased content in Northern type garlic, indicative of species differences; conversely,
microwave roasting contributed to an increase in the content in both Northern type garlic and Southern type garlic. Conclusion: The
nutritional content of garlic is more dependent on species than the cooking method, and grilling is associated with less nutrient loss than
blanching.
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A} A mhse] ARl A DA 242} 7
, 59l 7 A Pl TYse] Agatgich A
of A8E A, SErL, FERMIES, FEE

%, TS, YEZAE, dEEEYE, J’]r”o]'ﬂ’d'%}

ZFZRTL Slgma—Aldrich Chemical Co.(St.
Louls MO, USA)9| AEFS AMESIRAAL, oehE, obAlE,
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n:lm Moo plo m©

WErE, sodium 1-heptanesulfonates

NJ, USA)9] A& AHE3IAT
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Safety 2012b)ol| weh Algol kst #pksl=as 713k
T nfolmRolB  Ea|AX](Multiwave ECO, Anton
Paar, les Ulis, France)Z A& &3t & W73 ths
50 mL Eek=a2 &4 &tk 2w, <, E, UE
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Coupled Plasma Optical Emission Spectrometry, JY 138
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grd, Ay, 22+ ICP-MS(Inductively Coupled
Plasma Mass Spectrometry, ELAN DRC-e, Perkin Elmer,
Massachusetts, MA, USA)Z £213}] ek 1351t
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83 A1zl & HPLC(pump: SP930D, absorbance detector:
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85 FAEEEY DE24E - degE 898 o] 83le] 1
T8N 713, 4HDaejung Chemical & metals Co., Ltd.,
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=290 nm, Em\=320 nm)Z ZAZ=3uch HIEN KE 2
&7 (Ministry of Food and Drug Safety 2013b)ol| w2}
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SAEA S st o EAHE s Atk AR
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313t & =S 315=7](Powersonic 405, Hwashin, Daegu,
Korea)Z FE3t] 50 mLE A-83IHT) o] =282 045
um syringe filter(Acrodisc filter No. 4563, Pall, New
York, NY, USA)E o743t & Ad&Aor AHgsi3Tt
©]+= HPLC(Nanospace SI-2, Shiseido, Tokyo, Japan)Z %
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Folgom, ALE AP Imtakt UK(Unison UK-C18,
Imtakt, Kyoto, Japan, 4.6x150 mm, 3 um), <E7]+= Accela
PDA detector(Accela PDA 80 Hz Detector, Shiseido,
Tokyo, Japan), 382 270 nmE AME3IA T ol o=
= 0.25% 1-heptanesulfonic acid”} T 60% ™E-S2]
EdEgS AHgE ol Y &2 0.8 mL/min©]
Aom AHRXEE 40°CE ARSI fREHRS
AOAC(1990)°] FFF=Hel oaff AhstAnt. Alsol
0.1 N 99%KJunsei Chemical Co. Ltd., Tokyo, Japan)= 7}
Stal IFE T 7](SJ-220A110, Sejong  Scientific  Co.
Bucheon, Korea, 121°C, 30&)E ©]&3t EX g 3lHTh
1 F=Hol| 3% FEEEFE 0.5 mLE B S35t
AgastA 248 WAG & 3% ALsrAT 0.5 mLe B
31 FE8] EEeath JAEe] AVH AR Al
2 9 wEgels] 3% FES ZASUANE 435 m,
Em 545 nm). 94+ DeVries JW 5(2005)°] w& &4-7}
SRS olgd MAESH B oa) AN
o). AlZol S5F52} 0.1 M phosphate buffer (pH 7.8, 1%
ascorbic acid F7HE 713 F 100°CoNA 158 AAE] 3}
o] protease, a-amylase, conjugase(Pel-freez Biologicals,
Arkansas St. Rogers, AR, USA)E Z}Z} 71t 5] 100 mL
2 A8 &9t F298 d2d7d FH g 243521
Lactobacillus casei(spp. thamnosus, ATCC 7469)7} HZ%
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g9 AYS SP2560(100x025 mm, id., 02 pm film
thickness, Supelco Inc., Bellefonte, PA, USA)°| 3, A=
7= BZo]L37&7|(FID, flame ionization detector), 7
7] 2% 285°C, FYUT &% 225°C, FUHF 1 puLold
o} Carrier gast= dAE o83t %2 0.75 mL/min,
Split ratio 100:1, & &%= 100°ColA 4837 FX5+
TH3°C/min®] BIEZE 240°C7HA] &5 207t F-A).

7. SAX
FAIEA]-2 PASW Statistics(ver. 18.0, SPSS Inc., Chicago,

2016; 32(3):245-252



248 o|xd 5

IL, USA)YE ARE3ITE &4 Adel tis) F53 I4g
x19] 835 HI)9I8t o] AR (two-way ANOVA)
< FY3I9, AE T Abo] ASS I8l p<0.05 FFo

/] Duncan's multiple range testS <-3J3}%3 T}

of o3 IFRG= FFo sk

24 rlo
AU
o

e

FeFS Table 13 Z2Th G215 sHA] &2 A
Ay Ankseo] FEFFS 2 64.20%, 65.34%,
P2 0.25%, 0.36%= UERY WAy wlso]
SFET IA Jepd WA, ZuwE ey
8%, 7.04%, Z3]& FHFS 1.51%, 0.90%, 2
2 4.41%, 3.26%= UER} AF vhso]
Bod 52 s Ueido] 50 weia o
9] &F AolE BT olze ¢F ol An|
Au) a]lol] o3l B o2 FFS W o

o L
ol
o

d

d
9{-'4 ] ﬂJ{F ul
of

o o

]_

1

\loﬂ‘.ﬁ
d

I~
N
o

o

_,d
e o

i

ol o offf mx

fofe (N O o XN yE o 2 §9 Hr nE X PN Ao
ool
HE,

o
N
it
o

Lee JH & Lee HI(2011)E= & npso] Anlsol
AR It Fio] FastAA FiHo R
, 2 So] FEgo] I geko] A Uebgt
laed B A7 AFgoAE 7 npso] SR Ao
Feko AubsnTt ZHAstg ot 2oMA 22
Z3]79 FFS S78H ol 48] F & vhe
TFE AR Q% 5 FVIE B

o

¢

3

ko
oL & 8

i

rl

1o o2 mx kI N &
Fo o
(o
ok

Table 1, The proximate composition of garlic from different area
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AZE9 Fe, Mn, Zn¥} Mg< A3 e F7)d gk
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dxes 2 FEE vise Fr1d el otk
o148 AZE3 A= Table 29 2} A E npsEL 12
T F71d Aol AEHIY dAY ned dXH
ksl HAEE 1239 F71E% 34 DF AEHA
T F71d FFe FAFO] 941.65 mg/100 g, FAF o]
51482 mg/100 go & 3A|FP whso] GAY wisRT
54.67% =2 F714d FFE el 5ol et & $
& 2}o]E YERNQITE Chang KM & Lee MS(1999)= T}
59| FEAIIS} ALYl we) B4 82 ztel7t 9l
Oal 3o, Lee YK $5(2008)2 vlse EHEAA
E¢F EA ol o] Atk RaE v Fo] & o &
T T 571 g Aot e AL AuiA Y EYF
9 7|52 Aolof| o3k Ao AlgHt HAEE F
< B9 dXPH dAF Avks BT Ko o] 47
705.42 mg/100 g, 356.52 mg/100 gO 2 AA| F7]2 3haF
o] 74.91%, 69.25%5 AAgt] 71 E& TS UERY
AT T2 P, Mg, Ca =ollem 1 9 F7]1d2 5.0
mg/100 g FIRFO.E mEF FFEo] Qo] Fr]E FFol
wet ko] Aozt Y-S ERl & 4 QAT Shin JH
5(2004)3} Kim MB 5(2009)& vls2] F7|4ES 4
A} K3 Po o] 7P Eqitka Baste] o) B
AT 771" 249 fFAREEATH

Sk Aol 9% Y3FS v Yl npse] F F7)
A e FTEE o] tEA Yeiged #AE
s ghgo] fojFow ZHAadE Wb dxE nise
b & o] AR Frkstanh oled AxE B3l
SRy whso] WA visrRG 7712 g% 44 o

r_{

NG" SG F-value
Composition

(%) Raw Blanched Microwaved Raw Blanched Microwaved Type Cooking  Type*Cooking

method method

Moisture ~ 64.20+0.13° 63.29+0.40° 46.95+0.00°  65.34+0.11" 62.51£0.39° 60.07+0.33°  824.84"" 1982.02"  773.10""
Crude protein  7.88+0.18° 9.84+0.04" 11.66+0.49°  7.03£0.06° 7.84+0.09° 829+0.07° 15156  147.38 5427

Crude fat 0.25+0.02° 0.22+0.01° 0.29+0.06™  0.36+0.02™ 0.38+0.03° 0.36+0.01™ 4782 1.08 2.44
Crude ash 1.5140.00°  1.5440.02° 2.21+0.03"  0.90+0.01* 0.94+0.02° 1.05+0.03°  3856.59" 45891 21222
Crude fiber — 4.41£0.14° 3.46£0.02° 4.30£0.10°  3.26£0.01° 2.20+£0.02° 2.17+0.09"  818.67 12146 3435

Y NG: Northern type garlic; SG: Southern type garlic.

*¢ Means with different letters within the same column are significantly different at p<0.05 (Duncan’s multiple range test).

EEE

'<0.001.
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Table 2, The mineral contents of garlic from different area

A 2o wh vhs2

NG" SG F-value
-
Composition Raw Blanched Microwaved Raw Blanched Microwaved Type i(l);l;glf Co}(l)pk?ng
ethod
Ca (mg/100 g)  1622+0.62°  17.30£029°  23.85+0.57° 782+032°  7.80£0.06"  7.98+021" 243335 114357 103.78"
P (mg/100 g) 188.22+0.80° 193.52+1.36° 194.46+2.79°  123.81+4.64" 136.61+0.23" 162.87+1.68°  3690.83" 1085.18"" 292.77""
Fe (mg/100 g)  0.73£0.08°  0.67+0.00° 1.0320.09° 0.8240.02°  0.85+0.01° 1.56+0.01°  191.08"" 338.74" 5237
Na (mg/100 g)  5.09£0.04'  4.72+0.00°  6.72+0.10° 1.72£0.15"  1.40£0.02°  1.79£0.07° 683045 231.04 12656
K (mg/100 g) 705.42+30.87° 639.67+33.93" 965.71432.99° 356.52+2.14" 367.30+4.30° 415.19+17.40° 780.62" 69.53 3521
Mg (mg/100 g) 25.02+0.07°  24.75+0.04°  3820+0.64"  23.16:0.46"° 23.63£0.39" 26.78+0.58°  372.81" 501.67 178.04
Mn (mg/100 g)  023+0.00°  023+0.00°  0.35+0.01° 0.27+0.00°  0.28+0.00°  0.30+0.01° 18.63" 23593 108.91"
Zn (mg/100 g)  0.66£0.02°  0.64+0.01° 1.62+0.04° 0.66+0.00°  0.7740.02°  0.72+0.01° 54446 881.06  880.74
Cu (mg/100 g)  0.04+0.00°  0.04£0.00°  0.06:0.00" 0.03£0.00°  0.05+0.00°  0.04+0.00" 2618 127277 115.09™
Mo (ug/100 g)  18.19+023%  18.39+0.08°  28.22+0.30° 3.40+0.06°  4.59+0.31° 10.04+0.29° 18718.05 2197.13" 13551
Se (ug/100 g)  2.62+020"°  2.56+0.06°  3.19+025"  431+044° 324+0.18°  320+0.04® 29327 486  10.96
[ (ug/100 g) 0.00£0.00  0.000+0.00"  0.000::0.00" 223032 0.98+0.18°  1.10£0.05°  271.65 2096 2096
Total (mg/100 g) 941.65+29.62 881.56+34.96 1332.02435.99 514.82+3.41 538.68+4.58 617.25+1822 117218 13937  60.71"
Y NG: Northern type garlic; SG: Southern type garlic.
i’e Means**with diffs*ient letters within the same column are significantly different at p<0.05 (Duncan’s multiple range test).
p<0.05, p<0.01, p<0.001.
s AoE HAXY F& ws2 A Fe A9 o] o] A EAHEA2 HIEH] ERF AAlSH T I e F
AEE BEE F71EddA *3“}—15} T 1h=Ed 7714 <, A ¥ wsakg E? FEFe wpom wsa
% 3
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Ol S GEIR oA el AL
daol % x7 F FF i
N8l B 2718 EO]—E— Ao Azhan

8 fo2A FF Aol vEhix

[}
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e

xS
3
rlr
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©2 LR THTable
)2 a1 HEk E

247+ 0.21 mg/100 g, 0.20 mg/100 g2 YER} #

Lee JJ & Lee HI(2011)+= 7% vls 9] H|
o] geFol z+z} 0.064 mg/100 g, 0.037 mg/100 g2 =

%THTable 3).

E}l9l A, E

3. H|E}DI Stzk T O ASHQua Ryste] B AFAHgel= 2ol S
A4 WIERIQL A, D, E, KO 3¢ B4 Anw B
ghul B AZER1Y] HEd] AAele] fe D k=2 HIER BEo] R FHo= JdA glon
Table 3, The vitamin contents of garlic from different area
. NG" SG F-value
Composition . . Cooking Type*Cooking
(mg/100 g) Raw Blanched Microwaved  Raw Blanched Microwaved  Type i ethod
Vitamin E (total tocopherol) 0.21+0.00° 0.16+0.01° 0.20+0.10° 0.20+0.02° 0.32+0.02° 0.13+0.01° 18.007  39.79"7  102.16
Vitamin B, (thiamine) ~ 0.17+0.01% 0.17+0.00° 0.180.00° 0.12+£0.00° 0.13£0.00" 0.12+0.00° 243.60°  1.98 5.04
Vitamin B, (riboflavin)  0.05£0.00° 0.05+0.00" 0.06+0.01° 0.28£0.00° 0.60+0.02° 0.61+0.01° 846138 552.18"  494.65
Vitamin Bs (niacin)  0.03+0.00" 0.03+0.00" 0.09+0.00° 0.13+0.01° 0.09+0.00° 0.11+0.00° 497.15"" 5556 71.78
Vitamin By (folate)  0.06+0.00° 0.07+0.00° 0.10+0.00° 0.13+0.01 0.12+0.01° 0.21+0.00° 486.70° 144.44™"  40.66

Y NG: Northern type garlic; SG: Southern type garlic.

*® Means with different letters within the same column are significantly different at p<0.05 (Duncan’s multiple range test).

"p<0.01, " p<0.001.
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(Gorinstein S 5 2007), "FE2] HIEM] BTl oigk =4l
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o] HIEHY] BTS o] ARG A3 Elopil 2 FF
FEFE W A ol mE FFE HolA °L9}3
u, gjREEH, dolopil, dake FF, EAE #

Zh-goll Y-S WUtk 53] HIEH B O:‘?‘i\'ﬂiq—
FE YFE o v ZAoE Yyt F3E vhe9
HIER] Bw<l Elopwl, 2R Ee], vololil, H4t &
9 ‘IT-/]/H A% A¥(Table 3), IHAF F FAF A=
oA B Elopyl, glREe], volopil, gate] ZHzt m)
& ZE‘!EQMI, dA o] FA PR o5 HIEH] B9
dFol A Uit APl IAFRG o] =H
Uehd 771488, Aibte o8 e JERIT
T AT A= vlsol g BIER] BT E@'X}Eﬂ n
=3 AAololA whzoll i &4 A3E HluE + gl
Ao}, w= USDAS| FEAE H]O]Eiﬁﬂolfl‘ﬂ]t 2=
o] Elopql, glRZTH], vpoloprl, Pt el 22t 0.2
mg/100 g, 0.11 mg/100 g, 0.7 mg/100 g, 3 pg/100 gO &
LFERSTH(United States Department of Agriculture 2015).
et 22 g Aol vk AW 24, FF Sl o
3} zjolo|A] H|FRE Aoz AT}

gHA, dA ol o3 FFe HH w5 Zlo] "Al= A

Ho}h vel Bao] o] A vEwten, 53] 1§71

Table 4, The fatty acid contents of garlic from different area
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o] Aol A% U} o] yoloprl s Alelstar FFE

ElolR, gz, dare] ghao] AnlsRT &4 Y
Elt AHzlo] oJa Ve BS| o] A9 Aol
e AL % 5 U

4. x||:l AL SH2E

oL oo

A2 el FW vhsel AP e

A% AT Table 4), TSRS P Foo| FLL W
gonf Zeul IE A B2 A

ZspA L] F XA F 242 52.48%, 49.12% HIEE
71 =A Yelgon g Ex kA 4k 9.75%, 9.50%
2 7P @ vES BYa IS & A F
oA 37.77%, 41.38%= F+ WA= & i BlE&S B
o ZF A 2488 A F I dAFrE BT linolenic
acid, palmitic acid 2 oleic acid =22 =7 YEoH
ol F8 A|Hake A AHHake] oF 90-97%E ZFA|SHA
t} E3] "5AARI linoleic acide] $haFo] ZVZ) 41.48,
93.65 mg/100 gO = A4k gheFo] 7 E3kth Yang KY
& Shin HS(1982)= $Z @ oj2]Z nlso] itk 24

NG" SG F-value
Composition . Type*
. . Cooking )
(mg/100 g) Raw Blanched  Microwaved Blanched = Microwaved Type Cooking
method
method
Myristic acid ~ 4.54+0.13°  224+0.16"  2.43+020°  0.00:0.00"  0.00+0.00°  0.00+0.00" 2079.60"" 120.39"" 120.39""
Palmitic acid ~ 62.87+1.93° 34.890+0.18° 68.91+3.78°  32.82+2.05° 31.42+0.59° 42.58+0.495" 1987.43™ 299  426.10""
Stearic acid 0.00£0.00°  0.00£0.00°  0.00+0.00* 130£0.41°  0.98+£0.03°  1.72£0.26° 16804.90" 35693 356.93""
Behenic acid 0.00£0.00°  0.00£0.00°  0.00+0.00 125£0.11°  1.06£0.03°  1.63£0.13' 3686.22" 368622 3686.22""
Lignoceric acid ~ 0.00£0.00°  0.00£0.00*  0.00:0.00" 1.8740.03°  1.67+0.07°  2.30+0.25° 1052.15" 1052.15 1052.15
SpA? 67.4142.06° 37.13£0.02° 71.3443.58°  37.5542.15" 35.13+0.52° 48.04+0.61" 218448 148  500.83"
Oleic acid 17.40+0.80° 13.39+0.37° 27.81+0.71 8.16£0.66° 11.56£0.03° 1531+049° 568417 32677 91.58™
Octadecenoic acid ~ 0.00£0.00°  0.00£0.00°  0.00+0.00" 0.46+0.02°  1.04+0.05°  149+0.15° 677.78"" 6024 60247
MUFA 17.40+0.80° 13.39£0.37° 27.81+0.71° 8.62+0.68°  12.60£0.02° 16.80£0.64° 392.83" 321.15°  80.18""
Linoleic acid  93.65+0.12° 82.49+0.45™ 160.29+10.59° 41.48+023* 70.03x0.52° 93.757.30° 207.32"" 149.11"" 2836
a-Linolenic acid  0.00+0.00°  0.00£0.00°  0.00+0.00° 1.67£0.03°  3.29+£0.14°  430+£030" 1583.71"° 97307  97.30""
Arachidonic acid  0.00+£0.00°  0.00£0.00*  0.00+£0.00" 1.42+£0.03°  1.49+£0.05°  1.94£020° 108337 11.14" 11.14"
PUFA 93.65+0.11  82.49+0.45™ 160.29+10.59° 44.574024° 74.81+0.71" 99.99£7.80° 84.60° 8659  21.05"

Y NG: Northern type garlic; SG: Southern type garlic.

? SPA: saturated fatty acid; MUFA: monounsaturated fatty acid; PUFA: polyunsaturated fatty acid.
*f Means with different letters within the same column are significantly different at p<0.05 (Duncan’s multiple range test).

"p<0.01, " p<0.001.
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2 palmitic acid, oleic acid, linoleic acid 2 linolenic acid
7F F8 Aito g A Awpike] oF 93.97%0]%0H,
linoleic acid o] 7 E=dthal Byuste ol £
79 FF2 AW =AY tiAE fAREEC. 3,
Wolf RB 5(1982)3 Tsukamoto C 5(1995)ol] w2 %]
kel S 24 A o] Y-S W=Thal St
<t B d7AFRNME F3E A At = xho)
5 B 2R EESIALE B ghRF o] WA
PET FoHOE A Ui F5HE xHHH§W§ f<lo]
A4k 240 FoA e dEFE FE AS E F ¢
Ak,

Apate] el ol o) YL H B
e W AUE YIS 03 el 4fo)
328 nfse gx & xubat dgro] 73A4A% H
3 nhse Foleenh ol Fo1ds) ol BAY nhs
o WAY mhsnr At §Eo] 49 FFW 714
gefo]) mx|= 3k zlo)E HQl Ao =7 A=) =3I
T& k5o A% @AY XY vhs BE guisuc 3
o] 7| Uik} g Zlo] HXE Zluck nhse] Ak
< olgsh o BiEAT WEolsy Budh

V. 20 U ZE

B AT dxel $gel ofF B4 9 vAY vhs
o] P P WHE YR ol ARIEA Az
hsel JUPYE Fe EF GADIY L wEAE
BT Que weror], E3 Ay nok F5o| o
s A 9L W Ao etk FEol o 9%
2 B, grhse £8 8 =AY FFS BAF rhsol
@3 vhsun 2 Uehd W, zde 258 9
Holdf B BAF rhso] WA whsRTh w7

ettt 5714 e dAE 2 3AEY vhe BF
K, P, Mg, CaZl F48EE o|FeH o|F K7} 244
705.42, 356.52 mg/100 gO & 7} ol SHHrE oAt
T A TS FET BT XA ol
714 =9ko™ 1 = linoleic acid7} AA T4 XAE =
Vg Ee IS dehilth FFHoR 2 0 dAY
hso] WAE vhsuth Br1A5 AA G wko
Y HEl BFe] ke A njso] X E nfsRroh
7 e FEUR BRI JYAE T4 Vel
2tol7b A}k T, Ao o3 FF

2 Y o mE A, Boleh 2o Al ol
Aol fE AT T YRS FFLe foHo

2 Z7RIch 21 2 AP g @

A3 ¥ Pasisla A hee 3
TE ool Uehtou T vse F EE BT 1%
ol —7}0}@@ oo Az} vhsel

http://www.ekfcs.org

S
rE
Lo
N
(3, ]
—

Aol mhE sl 5

g

g zke] Fpolurt F zke] Aol A ) 2 ol
nglon B Rut g gl Yo £ 4
A ok oleld Ak Fopetd
sk s 44 A AAREE APeke)

Ao JojEnt FF ATIHE
£59 urt teslael Ha BAw
pi

i B

oy JIN'
o rE,
o FUIO

ri
X

e o mlo
-lN'
N
2
[e]

Conflict of Interest

No potential conflict of interest relevant to this article
was reported.

Acknowledgments

This work was carried out with the support of “Coopera-
tive Research Program for Agriculture Science & Technology
Development (Project No. PJ01084901)” Rural Development
Administration, Republic of Korea.

References

AOAC. 1990. Official methods of analysis. 15th ed. Association
of Official Analytical Chemists, Washington DC, USA, p
788.

Chang KM, Lee MS. 1999. A study on mineral contents of the
underground vegetables produced in Korea harvested in
different times. Korean J Soc Food Sci 15(5):545-549.

Chung KS, Kim JY, Kim YM. 2003. Comparison of antibacterial
activities of garlic juice and heat-treated garlic juice.
Korean J Food Sci Technol 35(3):540-543.

Cortés CF, de Santa Olalla FM, Urera RL. 2003. Production of
garlic (Allium sativum L.) under controlled deficit irrigation
in semi-arid climate. Agric Water Manag 59(2):155-167.

DeVries JW, Rader JI, Keagy PM, Hudson CA. 2005. Micro-
biological assay-trienzyme procedure for total folates in
cereals and cereal foods: Collaborative study. ] AOAC Int
88(1):5-15.

Gorinstein S, Jastrzebski Z, Namiesnik J, Leontowicz H, Leontowicz
M, Trakhtenberg S. 2007. The atherosclerotic heart disease
and protecting properties of garlic: Contemporary data. Mol
Nutr Food Res 51(11):1365-1381.

Ji SH, Jang MY, Choi JY, Choi YM, Kim YG. 2015. A study on
contents of vitamin D in agricultural products and foods.
Food J Food Nutr 28(1):143-152.

Kim GP, Lee J, Ahn KG, Hwang YS, Choi Y, Chun J, Chang
WS, Choung MG. 2014. Differential responses of B
vitamins in black soybean seeds. Food Chem 153:101-108.

Kim JY, Park SR, Shin JA, Chun JY, Lee JS, Yeon JY, Lee WY,
Lee KT. 2013. B-Carotene and retinol contents in Bap, Guk

2016; 32(3):245-252



252 o1z 5

(Tang) and Jjigae of eat-out Koreans foods. J Korean Soc
Food Sci Nutr 42(12):1958-1965.

Kim MB, Oh YJ, Lim SB. 2009. Physicochemical characteristics
of garlic from Daejeong Jeju and major cultivation areas in
Korea. Korean J Culin Res 15(1):59-66.

Kim YD, Seo JS, Kim KJ, Kim KM, Hur CK, Cho IK. 2005.
Component analysis by different heat treatments of garlic
(Allium sativum L.). Korean J Food Preserv 12(2):161-165.

Koch HP, Lawson LD. 1996. Garlic: The science and therapeutic
application of Allium sativum L. and related species. 2nd
ed. Williams & Wilkins, Baltimore, MD, USA. pp 1-223.

Kwon OC, Woo KS, Kim TM, Kim DJ, Hong JT, Jeong HS.
2006. Physicochemical characteristics of garlic (Allium
sativum L.) on the high temperature and pressure treatment.
Korean J Food Sci Technol 38(3):331-336.

Lee JJ, Lee HJ. 2011. Physicochemical composition of baked
garlic. Korean J Food Preserv 18(4):575-583.

Lee YK, Sin HM, Woo KS, Hwang IG, Kang TS, Jeong HS.
2008. Relationship between functional quality of garlic and
soil composition. Korean J Food Sci Technol 40(1):31-35.

Hwang JM, Lee BY. 1990. The effect of temperature and
humidity conditions on rooting and sprouting of garlic. J
Kor Soc Hort Sci 31(1):15-21.

Ministry of Agriculture, Food and Rural Affairs (MAFRA). 2015.
Ministry of Agriculture, Food and Rural Affairs statistics.
MAFRA, Sejong, Korea. p 311.

Ministry of Food and Drug Safety. 2012a. Korean food standards
codex. Korean Food Industry Association, Seoul, Korea. pp
40-49.

Ministry of Food and Drug Safety. 2012b. Korean food standards
codex. Korean Food Industry Association, Seoul, Korea. pp
55-63.

Ministry of Food and Drug Safety. 2013a. Korean food standards
codex. Korean Food Industry Association, Seoul, Korea. pp
95-99.

Ministry of Food and Drug Safety. 2013b. Korean food standards
codex. Korean Food Industry Association, Seoul, Korea. pp
102-107.

2016; 32(3):245-252

Korean ] Food Cook Sci

Nishimura H, Wijaya CH, Mizutani J. 1988. Volatile flavor com-
ponents and antithrombotic agent: Vinyldithiins from Allium
victorialis L. J Agric Food Chem 36(3):563-566.

Rho SN, Han JH. 2000. Cytotoxicity of garlic and onion
methanol extract on human lung cancer cell lines. J Korean
Soc Food Sci Nutr 29(5):870-874.

Sheo HJ. 1999. Effects of garlic on the blood lipids and other
serum components in rats. J Korean Soc Food Sci Nutr
28(6):1339-1348.

Shin DB, Seog HM, Kim JH, Lee YC. 1999. Flavor composition
of garlic from different area. Korean J Food Sci Technol
31(2):293-300.

Shin JH, Ju JC, Kwon OC, Yang SM. Lee SJ, Sung NJ. 2004.
Physicochemical and physiological activities of garlic from
different area. Korean J Food Sci Nutr 17(3):237-245.

Shin JH, Lee SJ, Jung WIJ, Kang MJ, Sung NIJ. 2011.
Physicochemical characteristics of garlic (Allium sativum
L.) on collected from the different regions. J Agric Life
Sci 45(2):103-114.

Tsukamoto C, Shimada S, Igita K, Kudou S, Kokubun M, Okubo
K, Kitamura K. 1995. Factors affecting isoflavone content
in soybean seeds: Changes in isoflavones, saponins, and
composition of fatty acids at different Temperatures during
Seed Development. J Agric Food Chem 43(5):1184-1192.

United States Department of Agriculture. 2015. USDA national
nutrient database for standard reference, release 28 nutrient
lists. Available from: https://ndb.nal.usda.gov/ndb/nutrients/
index. Accessed April 8, 2016.

Wolf RB, Cavins JF, Kleiman R, Black LT. 1982. Effect of
temperature on soybean seed constituents: Oil, protein,
moisture, fatty acids, amino acids. J] Am Oil Chem Soc
59(5):230-232.

Yang KY, Shin HS. 1982. Lipids and fatty acid composition of
garlic (Allium sativum Linnaeus). Korean J Food Sci
Technol 14(4):388-393.

Received on Apr.28, 2016/ Revised on May26, 2016/ Accepted on Jun.8, 2016

http://www.ekfcs.org





