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Analysis of Volatile Compounds in Kimchi-Flavored Steak Sauce
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Eun-Joo Jung
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Volatile compounds of kimchi-flavored steak sauce were isolated using simultaneous steam distillation and solvent
extraction methods and identified by matching mass spectrum and retention index (RI) with the reference data.
Twenty-three compounds including five aldehydes, four alcohols, four acids, three sulfur-containing compounds,
one ketone, and six others were identified, among which the most abundant compound was eugenol. Sulfides
such as dimethyl dis- and trisulfides, and acids such as acetic and dodecanoic acids showed strong ‘effects on the
kimchi flavor. Aroma extract dilution analysis with three fold dilution factor shown in over the FD value 34
identified 2-butanal, 2-pentylfuran, methyl-2-propenyl disulfide, and 2-furanmethanol. Strong good aroma was
detected in the RI range between 1030 and 1357, bad aroma in RI 1561, sweety aroma in RI 2057, clover aroma

of eugenol in RI 2122, and rancid flavor in RI 2251.

Key words: kimchi-flavored steak sauce, volatile compounds, sensory analysis
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HHZE Z ggo] 7I2 HgeF 452 3 L Pak 57
o] Azdbgel] Wt of 8% LBl Wox ALk 25°C)
oA 1247 Ax 3 oS 74 o) 28 AT A7
g, g7t B o 279 B2E 9F 1.8%%
T, Aoy wiFE Z7)E 4X4cem AER Aol dhdel n)
&2 ddmF 100g Wiste] AEIME 3¢, vEE 2g,
15g, A7 05¢S A7eid o124 e AXY 28 F
== ¢ 3971 RAEEE sgoen, 71}7'43 A 73] 9cem ©|
I Eol7t 8em? YEF PetE71o] 300 g8 Hold 10°C
AN SHHA AL AEE AP’LO}%Z o] 7]Eol uE
AR Ze] AAE 54 Az Wol FES AAsIZ B

5 st AALAE VEE ARE ASHRT,
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S0t B IQJ pH & AMEHS}

AR Park TP ®Wwlo=2 wHE 2 incubator(B.0.D
HB-103, Korea)oﬂ 10°C2 Aty 24717y = 295 102
159 2590 AXNE YR AHk pHS} 24 =A 35l
a% 159 AF9 pH 4.0-4.7, AHE 0.5~0.8% Alol¢l 71X
€ 54 &3t 7)o A EEslste] AR YieE
ol ARS8t

ARe] «=A

% Wsl= Table 13 7t} &, AXE o}

Gravy making

Roasting kimchi with butter

Brown roux making

Adjustment of taste and

color

Mixing and light heating
djustment of concentration
and salty taste

Fig. 1. Schematic diagram of a procedure for making kimchi
steak sauce.
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4}, Ay 24 AFE aEeE XY Tavy
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batoroll A AW AR A2E A7) Y8 SAARI B
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We

A 22E AZRse 92 Fig 13 29, & 437,
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HEo) Hol &t BIo2ZH AXNE EFF 228 A
¢o}°511:} gl &3 ¥&2 HE 200 UM 200gS
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g2 245,
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B ATl Iy 3] AR & A dukdez

Table 1. Changes of quality characteristics of kimchi during fermentation at 10°C

; o Fermentation time(days)
Quality characteristics
2 10 15 25
pH 5.29 435 423 397
Acidity 0.36 0.65 0.68 1.20
Total microbial count (CFU/mL.) 1.7X10° 5.0X10° 5.5X10°8 1.8Xx108
Lactic acid bacteria (CFU/mL) 6.0 10" 29%x108 3.0X108 1.0Xx10°
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2] ARE-E+= Likens-Nickerson “X](Simultaneous steam dis-
tillation and solvent extraction apparatus, SDE, Kontes Co.,
USA)E ARSI, A 22 200 g3 FFF 200mLE
et ANEE 52 FT2I(1,000mL)o 23 heating
mantleo| A 130°CE 7FE&tvt. 2elal &g 5= Fak
(100 mL)+ ethyl etherS 50mL ¥ oF 50°Ce] 2=5
AT AEN FEE AET F ethyl ether’} & &
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FrESS Hrbst Fug AAT F, 1uLE 7k
AzvtEIesol] FYekitt

GC-FID/MSDOf| 2fzt 24

Ng F&de 7pazazntE 7815 (HP-5890 plus, Hewlett
Packard Co., USA)®} Mass selective detector (MSD, HP-
5972, USAyll o] #& - A ?. taa=vieE et
¥ ovend| &% X7 x7]2% 30°CoIA 5B HEE T
& 3°Cming) £EF Z7HA7|T7} 20000004 5E7F B R=
== 3%tk Columne HP-FFAPQ5mX02mm id.X
033 um film thickness))S AH8aHTh A 7] AR 5
A mass selective detector® ARSI NBS75K.L
(NIST/EPA/MSDC, USA)2] mass 715 #59} Hlal 248
A9} Ri(retention index)® W dled Zhzhe] 3dbAd k7]
ARS 5439 MSDY &E 7€ ion source 2%=7t
280°C, ionization voltage’= 70eV, mass scan®| *H $I(mass/
charge)= 30~300am.u®]™, scamning rate~= 1.0 scan/sec,
electron multiplier voltage™ 1670 V3 t}.

Aroma extract dilution analysis(AEDA)M| 2|8t sniffing
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Fig. 2. Total ion chromatograms of volatile compounds
extracted from kimchi sauce.
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Table 2. Identified volatile compounds extracted from kimchi sauce with polar column

Peak No.” Compounds RP Area” Area% FD factor? Qdor description”
1 2-Butenal 1032 2.23 0.13 243(3%) vinous
2 Camphene 1040 2.62 0.15 3(3H camphor
3 Dimethyl disulfide 1058 4.04 0.24 27(3% onion
4 Hexanal 1074 25.84 1.51 ¥ cut grass®
5 p-Xylene 1120 223 0.13 3(31) geranium
6 2-methyl-1-butanol 1162 6.46 0.38 -* whiskey®
7 Cineole 1180 7.85 0.46 ¥ peppermint®™
8 2-Pentylfuran 1214 20.27 1.18 81(3% sweet fruity®
9 Methyl-2-propeny! disulfide 1265 25.98 1.52 81(3% garlic
10 Octanal 1279 8.26 0.48 3(3h soapy
11 3-Hydroxy-2-butanone 1295 129 0.75 -E buttery®
12 Dimethyl trisulfide 1357 11.48 0.67 3(3Yh garlic
13 Acetic acid 1416 29.16 1.70 27(3%) sour
14 (E.E)-2.4-Heptadienal 1491 7.97 047 33hH nutty
15 Benzaldehyde 1518 7.69 045 3(3hH almond
16 1-Octanol 1561 4.85 0.28 3(3H chemical
17 2-Furanmethanol 1668 11.87 0.69 81(3% freshy
18 (E,E)-2,4-Decadienal 1809 30.82 1.80 9(3%) fried
19 Eicosane 2000 2.38 0.14 27(3% alkane
20 Octanoic acid 2057 8.06 047 -* sweety®
21 Eugenol 2122 673.99 39.40 ¥ clover®
22 Decanoic acid 2251 14.53 0.85 - rancid®
23 Dodecanoic acid 2432 83.94 491 =¥ waxy®

YPeak numbers in this table correspond to the munbers in Fig. 2(A).
2RI means Kovats’ retention index.
YUnit is peak area X10°.

“In AEDA, a flavor dilution factor was done by diluting the previous solution with three time dilution factor.
YAroma characteristics were described by 5 penelists during GC/O analysis.

*Not detected.
RReference description.
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Fig. 3. Flavor dilution chromatograms of volatiles compounds
seperated from kimchi sauce.
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3} eucalypiol peak’} =A YEMNEO U Fig. 39] sniffing test
M= LrERFA] gktl. B3k 2-pentylfurans methyl-2-pro-
penyl disulfide®] peak:= %21} FDC(flavor dilution chro-
matogram, Fig. 34+ 4318 Xz 73k IXS 1Y

t}. Fig. 2904 <&bA] Uebd peakE©] olfactory= 748t 3F
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AR

Cha @3} Choi 592 aldehydes™ WAH 2 sweet
candy®] ko] 74313, acidse AFsal HALEIANF Y=
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AAE o] g3 77 ABo|A AAE
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3%, ketone 15 29 7JEl3lE 6302 Jepgt) £ -
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