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Effects of Pre-heating on the Flavor of Garlic
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Abstract

Garlic pieces without peeling were subjected to hot air heating at 60~90°C for 30 min. and microwave oven
heating for 10 sec to reduce the strength of garlic flavor. Volatile compounds of the treated garlic were
decreased, as the heating temperature was raised. Garlic heated at 70, 80 and 90°C had 20%, 31% and 49%
less volatile compounds, respectively, compared to those of the control. Microwave oven heating revealed a
similar trend to those heated at 60~80°C. As the heating temperature was raised, glucose, fructose and fruc-
tooligosaccharide contents in the heated garlic were decreased. Pyruvic acid contents in garlic, a degradation
product of alliin, was decreased as the heating temperture was raised, but contents of the other organic acids
were not affected. Arginine, the main amino acid in garlic was decreased by the hot air heating, but was not
affected by the microwave heating. Glutamic acid and tyrosine contents were decreased in all the treated gar-

lic samples.

Key words : garlic, flavor, pre-heating, microwave

M B

Wi gl (Lilliaceae) T (Alliiumpl 31 vl (Allium
sativum L.)2] YA = Fofotr]ele} z|Fsfdel x|}
olet AR glem FolME MAl, oA, ek,
@3, Fb, 2F SA M F2 YAk Qlep,

rhed 558 gulel 53 Qg e Ay 9l
of AFETHME AYF 9 SUER o 4=HUA
o= vhse] e, X AAdAlzkg, 88
A2Hg Fol Aed AL o83 7SN E Z 9
GFEYUREE AMET e,

v 553 u|gEL v 230 g o
R 59 alliin®] alliinaseel] 28t allicin®} pyruvic
acidZ E= T allicine] THA] diallyl disulfide® £
=™ o]E&e°] pyruvic acidet ME zHgste] HF &3}
FE ¥ carbonyl HFES YAz WS A
22 el b, Semmlers essential oil A2 F

ol Al diallyl disulfide”} FAH-o]m, diallyl trisulfide®}

Corresponding Auther : Dong-Bin Shin, Korea Food Reserach
Institute San 46-1, Backhyun-Dong, Bundang-Ku, Songnam-
Si, Kyungki-Do 463-600, Korea

1583

diallyl tetrasulfide® -5 ot s
Rundqvisty® vFs-2 S48 o diallyl disulfide®]
TEHE 25t glycosidest ZE-E W) alliin
olef HWualgct. 1 ¥ Cavallito™ 52 wHz2] ethanol
FEENA A EAQ allicing #elsld 2 72
7} diallyl thiosulfinated-& el &gt Stollz
Seebeck'" ©lg2] methanolFEY oAl HA A ] o}
ulicAbel (4 )-S-allyl-L-cysteine sulfoxideE -2]3}ed
alline]2} dtgdem ol whg Fol EAlshe &l
28] allicin, pyruvic acid, ammoniaZ A48tk Bo
&l9c}. Brodnitz' 282 allicino] v}s9] $8 ARoz
o] monosulfide, disulfide, trisulfide?} sulfur dioxide
2 HaEdx s} Saghir's2 Jacobsen'“ 5~ w}
59 o)&ut AAE2 diallyl disulfide, allyl methyl
disulfide, allyl monosulfide ¥ disulfideg} st} v}s
Fol& alliin ©] 9o = y-glutamyl-S-propyl-cysteine ¥}
y-glutamyl-S-allyl-cysteinee] EAlsl= Aoz deix gl
o ol E-Lalliinasesll 2)3}e] A 3 y-glutamyl-
peptiase?} y-glutamyltranspeptidaseel] 2] &}ed  thiosul-
finates® F3l =] wlze] niE oS FAAZIHL
gt oleidt Ag7kA]e] dFAze)] sk vhse) =

=
=



1584 AFA AR A 31 DA 62 (1999)

53 gnjd L vky Fol £418l: allin ¥ y-
glutamy!-S-propyl-cysteine 5o°] Aol £]dle] Hal=
X, Ba|irEe] Axp B sebA Fa 9 AR
off o5t o @ AFEE YA o] Fo) o] &H
7 gk e F ke Qo

vl YAle AE FAE o)l B ¢
Blod MHAYE WAl e BAe] ¥ o3l
SETh B 2x pH, 713 9 FE4 Bl 9
3le] oJare Whi=c} Swoll#} Seebeck'"?] AT 2o
o3l vls Fo S8l alliinases pH 4~894 ¥
> B4& vebin HH2xr 37ceR s =
8 Mazelis®} Crews'®2] K 7o) o]&b alliinaser S-
methyl-L-cysteine sulfoxidesl] W3] 713 & HAJL
vehlie] 33 pHE 659 AR sz

T ko] S, ShE AAGAHL, 3
Azpga 2 Ay BIE o83l IF vhev)
FAEE Az} BHA|RE vhee] F53F JAE 9l
sle] ARg-o] ABEF I Qlvl 23E2 whpe] AlAdR
22713 QB E A At s e
9] e AE A ZFEAES AR 4 lE W
£ g H840] sl

ol Z #sf & dFddME vkl AdHeE 3o
E2¥AS 22 35 vk viel U A4
7V ¥y dIAAE, fEld, fElelvixAl @ #7)4ke)
wElE &Asle] ddAMeRde] vhee] Fwd nix|
= d3s Ak

Mz W Uy

Mz

£ Aol AHEe mhed 1979 E AR A4t 6
Zole2 AR 7Yt 5C WA R
Fap A ARg-3tgi.

oflexe| =

beg slaNele E2BYE 2ES) A3
dFA27¢ A AQAE ARl dFA27]
(Convection Oven, MOV-112F, Sanyo Electric Co.
Lid. JapanyE o] 2 ol X2l uhalspx] 9o uhi
Z& tray@0cm x 30cmyel] 1kg¥ Hel 60°C, 70°C,
80°C % 90°CellAl 7zt 307t HEA sk AR
#] el 2] (Micro chef RE 799BS, Samsung, Korea)ell <}
g dgxe]e duAgEE F3te vhse] cooking® A
A 27, F Aol ¥31 1027 A EU

I MES] 24

vhze] dule] A= Aoz A PrIAE,
frEld, fFejolvleAl 81 f7]4ke] EA42 HRe] vt
W7l whet Bt &, ulAdE 2L 9isly
vhE-2 wlgF 20 mesh 712 B&ste] ARSI
87| A 22 purge and trap concentrator(Tekmar LSC
3000, Ohio, USA)& o]-g3le] %38 F flame ioni-
zation detector(FID)$} DB-5Z% (fused silica capillary
column, 60mx031 mm LD, 0.25um film thickness,
J&W  Scientific, CA, USA)ol #A#¥  GC(Hewlett-
Packard 5890, CA, USAyll F3isled ZAsige}. &
" Fr]HEe I gas chromatograph-mass
spectrometer(GC/MS : Hewlett-Packard 5972 system,
CA, USAYE o83t EA3ide. feld £4L o
& z2vlE 23 Z(Dionex Bio. LC, Sunyvale, CA,
USAYE |83l EM3lgo. frelopr]xAbe HPLC
(Waters System, MA, USAYE ©]-88}d AccQ-Tagihd
o &t EAMBIHE H7]AFY- flame ionization
detector(FID)$} HP-FFAP %43 %% (crosslinked
FFAP, 30mXx0.32mm LD, 025pm film thickness,
CA, USA)°l A#¥ GC(Hewlett-Packard 5890, CA,
USAyE o]-&3fed FA{sldet

=0 3 of

& [l Hat

GCMSE o|-83te] el uhze| F8 A<l
257 s3] disle] AGx 2o wpE gr|AdRe
7t=E )3t A= Table 13} 7o} Table 1914 X2
= uhe} o] mhee] RS 250 AR £ 9
andos v ¥ u He LE5} Asl
wet gl e WAL et oz Jehieh
F, 60°CellA 3087t AFAUZINE o83l odA e
g 7 AT fold el st 70°C
o afell Al 3027t dldA sl AU x| A5
o el )RS FAslsdct 70°C, 80°C W 90°C
o A 3087k g2t AF xTo| wisle 7z
20%. 31% R 49%7} ZrAasiedct

dxefel 28t Azte] P HAELE B
H ddxe] 2xF F7HIF ot diallyl disulfide,
diallyl sulfide, 3-allylthiopropionic acid, 1,4-dithiane,
2-butanal, dimethyl disulfide, 3-hydroxy-2-butanone %
2-pentanal FFA& ¥k, 2-propene-1-ok 7138192
™, 24-dimethylfuran, 5-hexen-2-one, allyl methyl



dld 2zt nhse] gm) 4 Bl n| X g8 1585

Table 1. Changes in volatile compounds of garlic by the pre-heating

(Unit : Area count/10,000)

PN Volatile compounds Control"” Air lemperature? Microwave”
60°C 70°C 80°C 90°C

1 1-Propene 66 45 48 54 30 38
2 2-Propenal 192 169 185 125 70 197
3 2-Propene-1-ol 557 918 1311 1477 1276 503
4 Cyclopropane carboxylic acid 166 187 117 183 173 444
5 Chloroform 138 57 172 141 N.D 120
6 2-Butenal 361 332 10 N.D N.D 54
7 Allyl methyl sulfide 59 57 78 56 49 85
8 3-Hydroxy-2-butanone 60 52 N.D N.D N.D 20
9 Dimethyl disulfide 58 40 26 27 9 22
10 2,4-Dimethylfurane 43 56 124 30 21 57
11 5-Hexen-2-one 206 212 230 230 55 181
12 Hexanal 46 56 69 43 35 177
13 Diallyl sulfide 315 227 299 263 258 261
14 1-Hexanol 33 54 49 42 22 34
15 1,4-Dithiane 923 931 634 398 397 730
16 Trans-propenyl methyl disulfide 19 32 39 19 13 23
17 Cis-propenyl methy! disulfide 179 215 119 138 99 235
18 4-Methyl-1,3-oxathiolane 297 258 504 267 135 193
19 Diallyl disulfide 9025 8617 7178 5536 4454 5985.
20 4-mercapto-3-methyl crotonic acid 589 530 562 544 417 479
21 3-allylthiopropionic acid 4103 3821 2042 2199 1208 3409
22 Allyl methyl trisulfide 90 157 184 183 88 89
23 3-vinyl-[4H]-1,2-dithiin 55 75 56 58 56 55
24 2-vinyl-{4H]-1,3-dithiin 24 29 29 25 24 26
25 Dially] trisulfide 35 32 31 32 22 23
Total 17640 17321 14166 12150 9001 13443

USample was a fresh garlic.

JSamples were preheated in a hot air drier for 30 min. at the selected temperatures.

¥Sample was preheated in a microwave oven for 10 sec.
“ND : Not detected
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Table 2. Changes in free sugar contents of garlic by the pre-heating

Al E LR Al 31 W Al 6 3 (1999)

(Unit : mg/100g sample)

Sugars Contro!" Air temperanure” Mi 2
14 Crowavi
& 60°C 70°C 80°C 90°C ! ©
Glucose 1754 829 712 791 576 159.1
Fructose 2237 1143 102.5 107.6 91.4 191.0
Sucrose 712.8 9431 957.6 866.3 8717 876.3
1-Kestose 126.7 114.1 83.9 712 76.5 1357
Nystose 210.1 1873 182.9 164.5 1726 163.8
1-F-Fructosylnystose 1439 1201 11.0 100.6 1215 98.1
Total 15926 15618 15091 13893 13913 16240

D2 and ¥ Refer to Table 1.

Table 3. Changes in organic acid contents of garlic by the pre-heating

(Unit : mg/100g sample)

Air temperature®

; 1o ) i 3
Organic acids Control 60°C 0 R0°C 90°C Microwave
Lactic acid 74.4 71.6 729 75.9 72.6 70.3
Pyruvic acid 143.0 137.9 1437 124.7 92.1 1159
Oxalic acid 35.2 32.8 48.6 38.9 310 324
Malonic acid 13.7 11.7 120 12.5 13.9 9.8
Fumaric acid 6.3 6.7 73 6.5 6.2 54
Levulinic acid 10.8 15.9 8.4 104 129 13.7
Succine acid 19.8 13.8 19.8 14.9 15.6 14.4
Malic acid 1122 99.9 108.8 103.2 109.9 92.7
Citric acid 356.1 341.1 3473 338.5 344.5 361.2
Pyroglutamic acid 11.1 9.9 11.6 10.7 11.9 9.8
Total 771.5 7914 838.8 805.5 788.7 715.8

U2 and * Refer to Table 1.
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Table 4. Changes in amino acid contents of garlic by the pre-heating (Unit : mg/100g sample)
Ami y Control? Air temperature? Mi N
0 acids on icrowave’
o ac 60°C 70°C 80°C 90°C crowd
Aspartic acid 145 109 144 14.5 229 30.1
Glutamic acid 58.3 25.7 28.1 223 324 12.0
Serine 214 16.9 16.8 19.1 25.7 382
Glycine 3.0 1.7 1.8 1.8 27 39
Histidine 194 12.1 12.8 153 18.9 4.5
Threonine 19.5 5.6 83 10.8 13.7 185
Arginine 5034 361.5 397.1 405.8 3714 541.8
Alanine 17.6 20.8 14.2 13.7 15.0 36.6
Proline 67.5 50.7 489 54.2 67.9 103.6
Tyrosine 150.1 132.3 1339 139.1 137.4 128.2
Cysteine 35.1 31.3 414 17.2 18.9 348
Valine 19.2 12.9 11.6 12,0 15.0 22.6
Methionine 5.6 23 1.6 20 2.5 45
Isoleucine 39 1.9 1.7 1.4 1.7 11.8
Leucine 24.4 18.8 17.2 19.0 233 63.3
Lysine 12.1 4.4 5.2 5.7 6.7 335
Phenylalanine 16.4 204 10.1. 9.6 10.8 82.8
Total 9924 7922 835.1 8435 876.9 1193.7
U2 and ¥ Refer to Table 1.
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