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A Study on the Flavor Compounds of Dongchimni
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Abstract

To study the most optimum condition of Dongohimi, the various Dongchimi distinét from the
amount of salt, the temperature of fermentation and the ratio of radish to water were axamed
by sensory evaluation. Also, the content of volatile organic acids and nonvolatile orjfanic acids
were investigated by GC, the content of sulfur compounds by GC/MS.

Volatile organic acids were identified with those buty) esters and nonvolatile organic acids
were done with thase TMS derivatives. Sulfur compounds and those decomposed progucta were
extracted by steam distillation.

In results, the most optimum conditions ware salt 2.4%, fermented temperature 4C, ratio 1:
1.5. Volatile organic acids detected were formic, acetic acid, and the amounts were effected by
saltness, Nonvolatile organic acids detected were lactio, malio, fumario, tartario acid. Lactic
acid was thought to effect overall eating quality. Sulfur compounds were almost the i\%oth-

iocyanate groups in raw radish, which little in fermented Dongchimi.
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(1) 2t #2 vl&

AR 47k 9 Also] o sbY $& A& (most-

Red Welsh liked sample)oll 13, 713 ¥ A& (leastliked
ingredients Radish Garlic Ginger pepper - onion sample)oll 448 3+ ranking test® 44333}
ratio 1000 5 3 4 10 (2) N3 S47|9] pH
pH 4.3~3.79) A|&.& Table 3¢} A% s M7}
#lell $3lod scoring test® 3he ¢ W5 Wl e
Table 2. Condition of the experiment Alg2] pH¥ v, 34%%c}
Experimental condition Contents 3) H3 ¥x, S4 25 N overall eating guality
Teuperatre (°C) 4 7 11 Table 3o HA]§ scoring test8 AlA]#}sic)
Saltness (%) 2.0 24 3.0 (1] 4419, 24 &4 B=& 4, p 431, 1946,
Ratio of radish to water 1:1 1:1.5 1:2 [2]: B34 9 vk X 0A AH, FLYY 7l= g2
(g/ml) 13:23, S04}, 1983.
Table 3. Questionaire for the Palatability Test
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Ranking testt Jellinek, G3] "Sensory evaluation
of Food,'" ¥ A2 Y% 2, Scoring test& SAS
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4. pH 8%

pH meter (Sutex sp-7 Digital pH meter, Suntex
Inst. Co., Taiwan)2 &4sbedc},
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Table 4. Condition of Gas Chromatography for butyl es-

ters
Instrument ;. HP 5890 A Gas chromatograzh Hewle-

tt Packard

Column @ Stain less steel packed column
Length: 2m I.D.: 4mm
Packing material : 10% carbowax 20M °

s {80 / 100mesh)
Detector : Flame lonization Detector
Temperature : Column 60 — 220°C

programmed rate : 20°C/min
Detector 220 °C

injector 220 °C
Carrler gas : N, Flow rate 27.8 mi / min
Chart Speed : 1¢m /min

TS gt 4¥o) B A7 3

Table 5. Cendition of Gas Chromstegraphy for trimeth-

ylsliyl derivatives
Instrument : HP $890 A Gas chromatography Me-
wiett Packard
Column : Stalnfess steel packed column
length:2m, LD.:4mm

Packing material : 3% OV—1 (80/100
mesh)

Detecror : FID
Temperature : Column 80 — 240°C
_ programmed rate 10°C/min)
Detector 260 °C

Injector 240 °C )
Carrier gas ¢ N, Flow rate : 35.8mli/min
Chartspeed : 1 cm/min

Table 6. GC/MS condition for Identification of sulfur'

volatiies
Instrument Gas chromatography : HP 5890 A GC
Hewlett Packard
Mass spectroscopy  : VG ZAB—E
El voltage :70eV -
Column : Caplllary column
Packing material : OV~1 LD, : 0.2mm
Temperature : Column 70 — 230 °C
programmed rate : 25 °C/min
injector 220 °C
Carrler Gas  : He Flow rate : 0.8 cm®/min
Chartspeed : 0.8 cm/min

Table 7. Resuit of ranking test for the fatio of radish

to water

Sample fPa 1 2 3 4 5 6 7 8 Total
| 11 1 3 4 1 3 4 18
i* 22 2 2 2 2 1 14
H»* 4 4 4 4 3 4 4 2 29
v 3 3 3 1 1 3 2 3 19

* :p<0.05

** 5 <0.01

2% . Sample Experimental condition pH
1 24%  1: 15 4°C 3.68
1 3.0% 1: 1.5 4°C 3.80
Hl 24% 1: 20 4°C 3.80
v 3.0% 1:20 4°C 3.1M
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Table 8. Result of sooring test for aceptable pH Table 11. Changes of pH during fermentation period
Sample** | I 1] v Temp. 4°C
Paﬂo”st] 1+ 2 1 2 1 2 1 2 Salt 2.0% 2.4% 3.0%
: s 3 5 3 s 4 1 2 day 1%% 2k 1 2 1 2
2 6 5 1 4 4 5 3 4 5 587 5.58 587 563 5.82 562
3 4 4 2 3 3 4 2 2 1 5.92 5.50 597 5.57 5.98  5.60
4 4 6 3 4 4 4 2 4 14 4,69 4.45 — 482 - -
5 5 5 4 4 2 3 3 2 16 4,13 3.98 - - - 5.39
6 5 5 4 4 2 3 3 2 17 396 3.84 432 4.11 6.02 5.18
7 3 4 3 4 4 4 3 4 18 3.87 3.85 4.21 4.04 - 533
8 6 5 3 4 5 4 2 4 20 - - 4.01 3.96 - _
Mean 4.5 48 26 3.7 36 40 23 33 22 - _ - 3,92 5.55 5.21
* 1 solid 23 —~ 369 394 395 - 4.99
2 liquid 27 - - - - - 4,23
**Sample Experimental condition pH 29 - - - 31 420 4.05
. 30 - - - -~ 4,06 3.98
1 24% 7°C  1: 1.5 3.71 34 a _ _ _ 384  3.77
I 24% 4°C 1 :1.5 4.20
i 3.0% 7°C 1:1.5  3.84 Temp. 7C
v 3.0% 4°C 1 : 1.5 4 Sait 2.0% 2.4% 3.0%
day 1 2 1 2 1 2

9, Resuit of sooring test (1
Table s : M 4 5.08 5.62 5.80 5.63 5.60 5.71

Sample* < A x°** 9§ x°** Overall** pH 8 — 546 — 548 - 5.53

10 5.06 487 4.88 4.65 4.82 4.67

! 5.75 4.25 2.68 3.74 12 4,81 4.43 4.32 4.20 4.68 4.37
1l 3.57 3.42 5.38 3.96 . - _ -
M 438 5.88 4.87 3.81 14 4.09 3,98 405 3.97 - -
v 375 5.38 3.75 4.01 *16 3,72 3.59 3.92 391 381 3.82
18 - - - - 3.80 3.80
* Experimentm] condition is same with (Table 8). 20 _ _ - 3.86 _ _
** : p < 0,01
Temp. 11°C
Table 10. Result of scoring test (2} Salt 2.4% 3.0%
. - Off- day 1 2 1 2
Sample*** SAS* 5 AT oo Overali**
3 5.92 4.78 5.33 4.80
| 563 450 213 250 250 5 423 405 - -
i 450 4.00 263 225 3.8 *7 397 389 3.94 3.77
v 463 537 2.63 1.25  4.50 10 3.86 — L
* :p<0.05 23 - 39 - 3.86
*x . g
p<0.07 * : down the temperature In to 1°C  ** 1 ¢olid
**+*Sample Experimental condition pH ~: not check 2 liquid
| 2.0% 4 1 :1.5 3.85
in 24% 4 1:15 395 1) < #2| vl@(g/ml)
I 24% 7 1:1.5 391 Ranking test& AA1% A= Table 73} Zc}, A
v 2.4% 11 1

: 1.5 3.88 B. [llo] 5% #2] 4ol 4 most-liked sample2. A&
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Fig. 1. Changes of pH during fermentation period of various Dongchimi.
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ol ¥ formic, acetic acid”} A&},
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Table 12. Samples for oranic acids analysis
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(Table 13), Z& %4 x4 A= 2.4%2 A&7}
acetic acid® 714 @ol A& ul, dxxt7} v]YL9
Aol Fg Foho AR, Bs ool Ay
A471 A% Al IVE acetic acid®o] 743 @m, 2

Sample Experimental condition pH cHeel AR VIRl o2 ol AT ol4ke] acetic
H Al S 5 0lo o Lo =
Saltness Temp, Ratio 1* 2% acid 44& FHv| flavore] FARE GG Fox
Ata ),
i 2.0% 7°C 1:1.5 4.81 4.32
T 24% T°C 1:1.5 432 4.20 4. v|HWA §o1Ate] B
i 3.0% 7°C 1:1.5 4.68 4.37
v 24% 7°C  1:1.5 3.92 3.91 AR A= AEs]x] 9L wid, Table 1201 A%
\% 3.0% 7°C 1:1.5 3.81 3.82 FAv]  AlgolAlE  lactic, fumaric, malic, tartaric
Vi 2.0% 4:c 1:1.5 396 3.84 acidz} Z#&s12cH(Table 14), %4 253}, % 3jo)
vii 24% 4°C 1:1.5 3.94 3.95 .
o3 WA LAY YAk sfolv molx ket
Vil 30% 4°C  1:1.5 3.84 3.77 Ll *
I1X 2.4% 11°C 1:1.5 3.86 3.85
X 3.0% 11°C 1:1.5 394 3.77 Table 14. Nonvolatile organic acids content in various
Dongchimi (solid mg/100g, liquid mg/100ml)
* 1 solid
2 liquid
e APl nooomw v
lacti . 19.8 31. K o .
Table 13. Volatile organic acids content in various Don- factlc N 9 3 1.6 204 6.4 38.6
gchimi  (solid mg/100g, llquid mg/100m1) umaric 13 088 217 220 nd
malic 13.8 224 24.5 n.d n.d
Sample tartaric 0.77 nd n.d n.d n.d
Acid I 11 1 v A"
Sample
formic trace  3.34 305 598 0.33 Acid vie vieovin X X
acetic 3.46 7.52 500 A6.01 18.21
lactic 43.0 89,3 38.3 57.9% 65.,8%
Aci Sample Vi vVIE Vil X X fumaric n.d trace 049 nd 1.1
cid malic nd nd nd nd 180
formic n.d 0.50 n.d n.d 0.21 tiftaric n.d n.d n.d n.d n.d
acetic 20.85 36.96 12.82 21.06 14.12 nd : not dectected
n.d : not deteoted ‘ 8 : hasother compounds
Table 15. Mass spectrometric identification of sulfur volatiles
Raw radish Dongchimi
Peak No. Structural formula Peak No. Structural fomular
1 CH; —S~CH=CH~CH, ~CH, ~CN 1 CH,—S—-5—S—CH,
2 CH, —S—CH, ~CH, —~CH, —NCS 2 CH, ~S—~CH=CH-—CH, —CH, —CN
3 CH, —5—CH=CH—CH, —CH, ~NC$ 3(1)
4 CH, ~S—CH, ~CH, —CH, —CH, ~NCS C(2) ?
5 CH, —S—CH, ~CH, —GH, —~CH, —CH, —NCS % CH, —S—CH=CH—CH, —CH, —-NCS

?

4
5 CH, —S~CH, ~CH, —CH, ~CH, —NCS
6

7 ?
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Fig. 2. Gas chromatogram of steam distillated fresh radish
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A Eo) 4+ 3-methylthiopropyl! isothiocyanate (-N-
CS), 4-methylthio-3-butenyl NCS, 4-methylthiobutyl
NCS$} 4-methylthiopentyl NCSE 4%F9| isoth-
jocyanate$}  5-methylthio-4-pentenitrile®.  13-9]
nitrileo] &%=} (Fig. 294 Table 15),
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pentenitrileo] @53+ ©l, mass spectrum$] TIC
e 2nd PFol 6l g doiAct FA09
MTB-NCS8l TICe A% 20% A== (Fig. 33
Table 15).
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Fig. 3. Gas chromatogram of steam distillated Dongchimi
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