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Free Sugar, Free Amino Acid, Non-Volatile Organic Acid and
Volatile Compounds of Dongchimi added with Jasoja(Perillae semen)

Hwang, Jae-Hee, Myung-Sook Jang*
Department of Hotel Culinary, Yeong dong junior College
*Department of Food Scirnce and nutritions, Dankook University

Abstract

An optional ingredient, Jasoja(Perillae semen) was adopted to improve Dongchimi in quality during
fermentation. Free sugar, free amino acid, non-volatile organic acid and volatile compounds were determined
during fermentation at 107C for 45 days. Free sugar content was slightly higher in 0.5%-Jasoja-treated samples
than that of control. The contents of free amino acids in control Dongchimi (without jasoja) increased slowly
during fermentation while those in 0.5%-treated samples began to decrease after reaching their maximum value
on the day 11 when Dongchimi became most acceptable. There were 6 non-volatile organic acids, such as
lactic, fumaric, succinic, malic, tartaric, and citric acid. Among these, only lactic and succinic acid increased
consistently with fermentation while others decreased. Volatile components in Dongchimi were mostly identified
as sulfur-containing compounds by gas chromatography. Their numbers and % peak areas in the gas
chromatogram decreased slightly with the increase in organic acids and alcohols during fermentation period. On
the other hand, Dongchimi prepared with Jasoja maintained its contents of total acids as well as the level of

sulfur-containing compounds.
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Table 1. Operating conditions of HPLC for analyzing

free sugars

Instrument :  Bio-LC DX-300(Dionex, Sunnyvale, CA, USA)
Al-450 on-line software

Column ; CarboPac MA1(4.5x250mm, Dionex, Sunnyvale,
CA, USA) with CarboPac MALI cartridge
(4.5x50 mm)

Mobile phase: 0.48M NaOH

Flow rate : 0.4 mL/min

Detector : PED2 with integrated amperometry
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Table 2. Operating conditions of HPLC for analyzing of
free amino acids

Instrument : 510 HPLC pump, 717 automatic
sampler(Waters, Milford, MA)
Column : Pico-Tag amino acid analysis column

3.9x300mm(Waters, Milford, MA)
Buffer A : 140mM sodium acetate in 6%
acetonitrile
Buffer B : 60% acetonitrile
1.0 mL/min
UV 254 nm(966 photoarray detector,
Waters, Milford, MA)

Mobile phase :

Flow rate :
Detector :
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Table 3. Operating conditions of GC for analyzing
non-volatile organic acids

Instrument : Varian STAR 3400CX capillary gas
chromatograph

Column Stabilwax-DB(0.25mmx30m)

Oven temp : 70°C4(h01d’ 1min)-5C rise/min-210°C (hold,
11min)

Carrier gas : H,, 12psi

Injection volume : 0.5uL

Make-up gas : N, 30mL/min

Detector Flame Ionization Detector(FID)

Injector temp : 220C

Detector temp :  220°C
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Table 4. Operating conditions of GC for analyzing
volatile components

GC : Hewlett - Packard 5890 II Plus

Column : DB-WAX(J&W, 60m x 0.25mm id.,
0.25um filmthickness)

Detector : FID

Carrier gas : Heliumi 1.0mL/min)

Make up gas : H»(30mL/min)

Temp program : 40C(3rin) - 2C/min - 150C- 4/min-
220°C(10min)

Detector temp : 300°C

Injector temp : 250°C

Split ratio : 1:20

Injection volume : 1uL

Table 5. Operating conditions of GC/MS for isolating
volatile components

GC/MS Shimadzu GC/MS QP-5000

Column : DB-WAX(J&W, 60mx0.25mm i.d.,
0.25.m film thickness)

Carrier gas : Helium 1.0mL/min)

Temp program : 407C(3tnin) - 2C/min - 150C- 4/min-
2207 (10min)

Injector : 2507, split ratio 1:20

Restriction capillary: SGE, 0.4mx0.1lmm id.

Temperature : Ion source and interface 230°C

Tonization : Electron impact ionization(EI)

Ionization voltage : 70eV

Cathod strom 0.8mA

Mass range(m/z) :  41~450

Injection volume : 1L

o). GC/MSe] BX717] 24L& Table 594 B v}
9} Zc}. Total ionization chromatogram(TIC)o| ]
T 7+ peakd] AHAE YL mass spectrum library
(WILEY 1399} NIST 62)9} mass spectral data
book™ ¢ spectrum}e] 1% R GCFID EAJe] o3
retention index9} B AF9| retention index’Vte] QX
4 FFEZY EA datas Waldte glstyrh

24

-

iy

I, 2}
1. e
XY FAG
0% 7“1?4‘?9} A &AL
AN = B NEES} =
AT E Adste] 5A7
dadel 119 9 %E #7902 459H 53
stach fag §F wWsle Table 63 2ol EX)7)
of AbRS AR fEYg FFol 0gLE B2 &S
gqatgd e B3| glucoses] ol 179¢/LE 713

@ A5 AR 4
gdste] 2l
yehd A&z 05%

i 5 97 34, 8237

22 Ak
Bhge
A

Els
7

A=z A3 A 198 x}135.(2003)

A&z 71 BAV Y S8 g, FEobnx

Ao #7148 2 HeE U4 E

Bk
ArARY F28 RUge BAS AR
m-inositol, glycerol, glucose, galactose, fructose,

sucrose?} EAE 2™ m-inositol# sucrose’t 72
gol EEe Asan

ALAE AEA g AET BANY B
% #89 EXE glucose F fructosed] gFo] z+zt
59 2 36glolQa TF 45980 AEHA Fst
o ES AEAE 05% Ah ANTE ALAE
A7k e A uo fuY FPo) o BT
ot e AT AxA ol EAdE ST
2 m-inositol#} sucrose7} 7HE BAA T, o] EHTI=
£2497] 42 d9FY glucose, fructose 5o X

o
=

Table 6. Changes in free sugars of Dongchimi prepared
with 0.5% Jasoja during fermentation at 10C for 45
days (g/L)

Fermentation period(days)
11

0% 0.5%

0.0 0.0

6.3 6.7

2.3 34

8.6 10.0

0
0%1)
0.0
59

45
0.5%
0.3
0.0
0.0
0.3

Sugar

0%
0.3
0.0
0.0
0.3

0.5%
0.0
93

Glycerol
Glucose
Fructose 3.6 5.0

Total 94 14.3

1) Percentage of Jasoja
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Table 7. Changes in free amino acids of Dongchimi
prepared with 0.5% Jasoja during fermentation at 10T

for 45 days (mg %)
Fermentation period(days)
Amino acids 0 11 45
oz 05% 0% 05% 0% 05%
Asarpic acid 20 2.8 29 45 8.1 4.7
Glutamic acid 40 57 60 94 139 84
Serine 19 19 21 24 34 22
Glycine 08 10 12 15 28 1.6
Histidine™ 10 15 16 24 29 1.8
Arginine 180 257 277 392 564 321
Threonine” 14 20 1.8 25 27 1.7
Alanine 25 40 48 68 124 79
Proline 72 94 101 161 226 137
Tyrosine 3.0 4.1 3.7 4.9 4.5 2.8
Valine” 28 40 39 55 77 49
Methionine 04 07 03 04 1.0 09
Cys2* 0r 01 01 01 02 02
Isoleucine” 1.8 28 02 32 37 23
Leucine” 1.1 1.6 1.3 2.0 34 2.5
Phenylalanine” 12 20 18 27 43 31
Tryptophan” 03 07 06 1.0 1.7 09
Lysine 0.5 1.1 1.0 14 32 22
Cystine 03 03 03 06 05 03
Asparagine 22 33 3.6 53 50 32
Glutamine 200 302 291 409 485 2938
Total 525 1049 75 1119 1609 974
EAA? 106 303 126 21.1 307 202
E/T(%)” 146 255 121 138 147 159

*Essential amino acid

a Cys2 indicates Cystine disulfide-linkaged with two Cysteines.
1) Percentage of Jasoja

2) Essential amino acid

3) EAA/Total ratio
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Table 8. Changes in non-volatile organic acids of
Dongchimi prepared with various levels of Jasoja during

fermentation at 10°C for 45 days (mg%)
. Fermentation period(days)
Non-volatile
organic acids 9 1 43
0% 05% 0% 05% 0% 05%

Lactic acid Y - 3192 2267 4509 39.75
Fumaric acid 244  1.87 - - - -
Succinic acid - - 039 o’ 051 042
Malic acid 901.62 876.20 301.63 315.89 3325 42.92
Tartaric acid  124.67 127.88 81.19 83.65 46.11 48.30
Citric acid 160.92 16929 65.18 68.36 9.71 10.62
1) Not detected 2) Trace
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Table 9. Relative content of functional groups of volatile flavor components in Dongchimi prepared with 0.5% Jasoja

peak area(%)

Fermentation period(days)

Functional groups 0 11 45
0%" 0.5% 0% 0.5% 0% 0.5%
Aldehydes 0.40(9)” 0.51(9) 0.62(9) 0.84(8) 0.08(6) 0.52(8)
Alcohols 4.89(18) 3.02(13) 3.89(20) 11.1721) 18.67(18) 16.15(23)
Esters 11.06(9) 9.41(9) 11.96(29) 14.90(10) 21.48(21) 11.43(12)
S-containing compounds 39.99(32) 16.56(31) 25.49(34) 29.21(31) 21.05(43) 35.98(33)
Terpene 3.52(10) 2.66(9) 3.43(12) 3.82(14) 0.64(12) 3.11(14)
Acids 4.53(6) 3.07(7) 7.84(8) 3.54(3) 9.27(9) 3.18(6)
Ketones 1.61(8) 0.82(12) 2.41(10) 2.04(6) 2.30(10) 0.95(6)
Hydrocarbons 4.81(10) 5.06(12) 3.39(7) 1.58(5) 0.58(4) 1.02(3)
Miscellaneoys 0.42(8) 0.17(6) 1.15(6) 0.80(6) 2.59(5) 0.87(7)
Total 71.23(110) 41.28(108) 60.18(120) 6790(104) 76.66(128) 7321(112)

1) Percentage of Jasoja
2) () : Counts of peak
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