KOREAN J.FOOD & NUTRITION
Vol 12. No, 2 (1983)

Otz flavor
# oiel-ekse

FToin o|sbajst 4| E-odokatz)
*AguEE Ao 4 Ed
(19834 6 74 ¢l)

Garlic flavor
Mee Ree Kim and Seung Yo Ahn

Dept. of Food and Nutrition, College of Natural Sciences, Choong-nam National University,
*Dept. of Food and Nutrition, College of Home Economics, Seoul National University
(Received for publication June 7, 1983)

Abstract

Volatile flavor components of garlic and factors which influence on its flavors were reviewed.

Growth, storage and processing conditions influence on the flavor intensity of garlic.

To intensify garlic flavors, it is desirable that sufficient sulfate nutrition be supplied to the soil of
growing garlic and that the suggested proportions of mineral composition and water content be conside-
red. And to maintain the flavor intensity of post harvested garlic, flavor losses taken place during over
inter storage mainly due to respiration, sprout and decay, have to be minimized. Among the various st-
orage methods, combination method of post harvest hot-air drying and low temperature (0C), low hum-
idity (RH 70-75%) is useful.

The flavor of processed garlic is " very much decreased as compared  with that of fresh, and the
decreasing rate of flavors depends on processing method.

The synthetic garlic flavors were obtained by three types based on intermediate thiosulfinate, S-alk (en)
vl-L -cyteine sulfoxide-alliinase fission products and L-5-alk (en)yl thiomethylhydantoin + S-oxides. These
synthetic garlic flavors may be promised to be applied to food additives.
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Table 1. Changes in alliin content during grow-
th of garlic(mg/1009 fresh wt.)

Parts Leaf-growth Bulbing stage Maturing
stage

Aerial part 24.5 27 .4 12.4

Bulb 35.2 82.5 345.2
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Table 2. Thiosulfinate concentrations of dissected garlic tissues

Thiosulfinate -Pyruvate
i 1 i PE Total
Tissue Proportion To.ta " Proportion . ota Proportion Ratio
of total tissue in
fraction : of total ) of total PE/thiosul
D i fresh fraction (%) fraction %) firat
no. escription weight (%)  (smol)® o (,umol)b o inate
1 Protective leaf 3.1 0.01 0.01 0.01 <0.01 2.00
2 Storage leaf 79.4 117.3 - 90.4 346.9 90.2 2.96
3 Sprout leaf 8.0 6.1 4.7 18.26 4.8 3.01
4 Foliage leaves 4.6 3.0 2.3 9.02 2.4 2,97
5 Base of foliage leaves 4.9 3.3 2.5 10.37 2.7 3.13

a, Total in tissue fractions nos 1-5, 129. 7 umol.

b. Pe total in fraction nos 1-5,384. 56 x# mol.
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Fig. 2. Component tissues of garlic clove.

1. Prote ctive leaf;2. storage leaf;3. sprout leaf;
4.foliage (embryonic) leaves;5. base of foliage le-
aves.
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nutrition on growth and flavor strength of garlic grown in sand culture

Sul f.ate concen- Mean weight Mean  dry Pyruvate Tf'ia.ngular Thresholq
tration of cultu- er plant/ eight . (P,) tasting test concentration
re medium mequ- o P & Welg pe T (flavor streng- (50%)
plant / pmole /
iv/1 g g th) ppm
0 6.1240.32* 2.18 6.7 Relatively 17.5
30.0 weak
3.0 9.85+0.34* 3.47 30.0 Strong 1.8
Field grown 4.72 1.81 83.3 Very strong 0.2

*df =34

Table 4.Gas chromatographic peak areas of he-
xane extracts of sand-and field-grown garlic

Tentative identi- Sand- Sand-  Field-

Peak i ovion grown grown  grown

No. (So) {S4) peak
peak peak area o

area o area cnf

1 - 3.2 6.8 20.4
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3 Vethyl allyl 29 13 6.4

TR kP 32 W1 1.1
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6 4.5 3.7 1.8

7 Ml ey g
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Totalpeak - 010 2173 256.9
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Table 5. Effect of storage on moisture, allyl sulfide content of fresh garilc

" Allyl sulfide (%)

\ Moisture (%)
Storage *’\“’m\

(D. W. B)
Remarks
temp. (C )(weeks) 6 12 20 0 6 12 20
0-2 63.0 68.0 63.6 63.6 2.09 2.09 2.23 2.14 Sprouted within 6 weeks
24-30 68.0 56.3 53.3 46.7 2.09 1.75 1.50 1.37 Gradual drying
37 68.0 46.0 27.5 5.8 2.09 1.44 0.46 0.37 Dried progressively;representative sa-
mples analysed
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Fig.7. The effect of post-harvest drying method
and storage condition on garlic quality.
I Weight loss(%)
I : Decay(%)
Il : Sprouting (%)
I\

. Pyruvate loss(%)



(184 ) Hele

5. 72Xzl

shee 4HCRE Agsht clefi AZAA, A
Z B ubsoup ol ol%oP_L. Er Az ge] 2o}
Az s &3kl 7AZxelEed 7o 71 Zabelol| =}
2} flavor o] £ 4 Eo] |} Pruthi ™o} ¢35l
WEAZU UTAZL dEAEG QA Euc
allyl sulfide o} % f-sbE4dFo] o A=k AT
71z2] flavor £4 8 47% v =dohy shgin &
72 A5 ole} sk}

W elubebel 4 EANE obE Aot ot
ol 4E2E Yo] WE HOoE ulyo EEg

vor 7} gko] oFsbyl 4 Lot} 7o

L e}
9 2% ZAREodol 4097 2 Aste S o, alliin?]
ghake- HElsl 9lgl o) allinase o) HAIE &= 2| zb
7ledo] Frbsl4E gtashe] 409 Fol= A2 o

Ebuvb=] ofetelal sihgicl,

2L 9o vl 7}FELE S paste, extract, oil5
o] elovt A z4| vbEg vk A v = A A 7
Azt G471 &34 =B 2 flavor o] £4e] =

ek,

ol gt flavor

Aot §75 A 4FES S5 flavors
715, A, AASE st ddEE A&
= shAuk sl F st AFHIHES el o] 83t

wogleh el shEe O AAE 48sks] wch
foohi 4Fe] Zelg 4gsln, war et
713 el abel o] Eahi=
224 ol o] &5 YAt ok Lelvk $el
ghe] A%, vhed Z4EstAS 2ol 2 AA A
| WAbeES 2px|™Epa o)l

Il Rt [« RSN
2} obs o 2| zbAde) oksled ol sk Zhe] of &
& % ooz}, £48% 23, 7tAe AZE ar)
3t vk 7R E5L dulko =3 flavor
7} vko| b4 5| AlA3F flavor & W= X3bct
Y

H 7H£i ‘P% et °‘DP1 14
Freeman 578 27%-2] allium <% 4% 9| flavor 4}
B9 Bdzle] 52l flavor 485 gas chrom-
atogram ©_ & vI»EI—LHO* th, ol 7122 3l by
o|v} oks}e| flavor b §4F3} chromatogram & t-
hiosulfinate 43 ol] 2] &t ulw}® 3} alk (en)yl- L -cy-
steine sulfoxide — alliinase s 4-S-ol] 2|8k uluyj?"
o2 oodrh
Thiosulfinate = disulfide &

Abgha] A cloe o

YEoh veeg AE)

cokk e WIS & R AL

9| flavor = allyl thiosulfinate 5.6 umole 3} me-
thyl thiosulfinate 0.9umole & ol of 40%0oll4 .
3057+ wkzj3) Fof| sodium borohydride (225umole)
4 2o HAx"d Y45= GC-MSZ FA43
alkyl radical 2] ul+= allvl . methyl : propvl=74.6:
25:0.622 Aul5ol 851131 2.9F Fabsbodcptt
2 &k qicl

=gk gt 5l S -allyl- L-cysteine sulfoxide (43.5
pmole) 3+ S - methyl -1.- cysteine sulfoxide (74 mo-
le) | E2ol xheke| alliinase (5 units) S il b-
uffer ¢} 0.1M sodium pvrophosphate& 4o 37T
ol 4] 307k wk=| % 10% trichloroacetic acid& d}b
$E TAAHA GCR £43 Azt 4vl2] gas
chromatogram »} §-4Fskedcp* 3 spgdch, HI{T* o
o] 5}=  thiosulfinate &F4ell 2|3t ub < flavor 4> 7|
A — allitnase ZF&-oll 2|3} flavor ¥.c} = od 2] b=k
otst flavor 7} & 2 5] H-E3)oiclar doickh

13 Tahara5*'2 L-5-alk(en)yl thiomet-
hyl hydantion+ 8 ~ oxides (R~ S ~ CH,~ CH C=0,

4
NH NH
0 ~C

0
RHSO) & w4 wixloll Yom 34zt gl =t
FHAE vebllo] | T o] FAIE odT3r Ak R-
HSO = 4584 (pHT, 37C) el 4 Hli/tﬂgi
Bere] wke-g oA allicing Y Ashe o] WgS
alliin — alliinase 2] 9}-2-717F9} #-4Fstebar sh9d e},
L ~5~methylthio methylhydantoin— (+)-S~-o-
xide ¢} L -5 —allvlthio methylhvdan toin— (+) —S-
oxide &1 1 28 FE3tsle] F A58 (pH 7,37C)
off 41" 3087k ulx|sled AR AL ether® FF
3led GLC 2 248 chromatogram-& 4 =t5 ¢ 7}
7k obF F-4bsksicl® (Fig. 8, Table 6)
RHSO & cysteine ol 4 e} &4 s 4~ 9o o}
H31 $-418F 71 "ol 2l flavor & PR ALE-E
HEEA Agsks 7} -Ado] zcki slhAllch

Table 6. Gas chromatographic analyses of the
ether extracts of garlic juice and the
combined-degradation mixture of 1-5-
allylthiomethylhvdantoin — (+) — S —oxi-
de (AHSO) and L —5- methylthiomet-
hylhydantoin— () =S —oxide (MHSO)
The combined-degradation reaction:See
Fig. 8. GLC: Column, 10% PEG-20
M, 3mm i,d, x 1.5m;oven temp., progr-
ammed from 50 to 200C at a rate of
8 T /min;carrier gas, N, 22, 5m{/min.



Vol. 12. No. 2 (1983)

Relative retention time

Peak no. constituent

Garlic AHSO+MHSO
1 Dimethvl disulfide 1 0.23
2 Ally! alcohol 0.27° 0.26°
3 Diallyl sulfide 0.38 0.38
4 Allyl methyvl disulfide 0.60 0.60
6 Dimethyl trisulfide 0.79
7 Diallyl disulfide 1.00 1.00
9 Allyl methyl trisulfide 1.20 1.20
10 144-1 1.45 1.46
11 Diallvl trisulfide 1.58 1.58
12 144-11 1.64 1.64

a. The constituent was not identified by GC-MS.

o0 1/
I %3
7 H
2
4
3 5 89
0 5 10 "5
min min
8T /min

PEG-20M Column 40 ——" ", 200C

Fig. 8. Gas chromatograms of ether extractable
compounds from the garlic juice and the
degradation mixtures of L-5-Alk(en)ylthio-
methylhydantion- (£)-S-oxides (RHSO). A
from the combined-degradation mixture of
AHSO(112mM) and MHSO (56mM), PH 7, 4at
37C for 60min B;from the garlic juice
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