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Study on Sensory Properties and Volatile Flavor Compounds of Kimchi Added with
Backryeoncho (Opuntia ficus-indica var. saboten) Extracts
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Abstract

This principal objective of this study was to evaluate the sensory properties and flavor compounds of Kimchi prepared with
different levels (0.0%, 0.4%, 0.8%, and 1.2%) of Backryeoncho extracts (BE). At high levels of BE, Kimchi showed increased
level of crispness and flavor, and also jeotgal odor decreased in the sensory evaluation. Addition of 0.8 % BE resulted in
the highest scores for color, taste, and overall acceptance of Kimchi. Therefore, addition of 0.8 % BE appears to be an
acceptable approach to enhance the quality of Kimchi without reducing acceptability. As a result of flavor compound analysis,
a total of 24 volatile flavor compound, including 11 S-containing compounds, 6 terpenes, 1 acid, 1 ester, 1 alcohol, 2 miscella-
neous compounds, 2 thiocyanates, etc., were detected by GC/MS. The major volatile compounds were s-containing compounds
and terpene hydrocarbon, and especially terpene of sabinene was newly detected in Kimchi with added BE. Levels of
2-vinyl-[4H]-1,3-dithin derived from garlic flavor as a sulfide-containing compound along with diallyl trisulfide derived from
green onion flavor were reduced in Kimchi with added 0.8% BE. Most sulfide-containing compounds were reduced in Kimchi
with added BE, whereas most terpenes detected in control Kimchi were not detected.

Key words : Backryeoncho extracts, Kimchi, S-containing compounds, terpene, sabinene.
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Table 1. Ingredient of Kimchi added with hot water ex-
tract of Backryeoncho (Opuntia ficus indica var. saboten)

Samples

Ingredient (g)
¢’ WL w2

Salted Chinese cabbage 1,000 1,000 1,000
Red pepper powder 53 53 53
Mixed garlic 50 50 50
Mixed ginger 7 7 7
Radish 86 86 86
Small green onion 32 32 32
Waxy rice paste 10 10 10
White sugar 2.5 2.5 2.5
Fluid anchovy sauce 33 33 33
Salt-fermented shrimps 30 30 30

Hot water extract of Backryeoncho 0 53 10.6

Y C : Control.
WI : Addition of 0.4% (w/w) hot water extract of Backryeoncho (g).
W2 : Addition of 0.8% (w/w) hot water extract of Backryeoncho (g).
W3 : Addition of 1.2% (w/w) hot water extract of Backryeoncho (g).
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Table 2. Sensory evaluation scores of Kimchi prepared with different hot water extract of Backryeoncho (Opuntia ficus

indica var. saboten)

Treatments
Attributes

C W1 W2 W3 F-value
Color 4.57+1.60°) 6.57+1.78° 6.83+1.39" 6.29+2.00° 6.823™
Flavor 5.00+1.36 6.00+1.71 6.43+2.14 6.71+1.89 2.435"
Jeotgal odor 5.86+1.70° 4.07+0.73° 3.86+0.86" 3.79+0.89° 10.886™
Crispness 4.14+1.29° 5.86+1.51° 6.86+1.23 6.90:+1.92° 10.589™
Taste 4.14+1.51° 5.57+1.65° 6.57+1.39° 6.14+1.70° 636"
Overall acceptance 3.86+1.29° 6.57+1.39 6.89+1.32° 6.86+1.99* 14.404™

C : Control (0%).

W1 : Addition of 0.4% (w/w) hot water extract of Backryeoncho (g).
W2 : Addition of 0.8% (w/w) hot water extract of Backryeoncho (g).
W3 : Addition of 1.2% (w/w) hot water extract of Backryeoncho (g).

D ® Value with different superscripts within the same row are significantly different by ANOVA with Duncan's

p<0.05. ™" p<0.001.
NS Not significant.

multiple range test at



be
4

22(4): 506 ~513 (2012) Hl

2 = S YR o1 (p<0.001), 7S 4.07(W1), 3.86
(W2), 3.79(W3) 2 FE29] Hrteko] S71ede5 Adnd
W7t fHaste Ao ® FrkE Ak X9 opabghe W x
FEE Hrkro] dxwd| Hlgl E2 7S SdThp<0.001).
Choi et al(2006)& W] 22 Axt Hey} A7 glo
|, Z4o] J“Ewrﬁ betar 2219 =g Z7H7IBR A
29] o AR S SRRk sl e, Wz FR-5)
A e /—qo]uTor Ztg 2 FEl S(Fermandez & Trejo
1994)0] =] ¢] 2ol J&= 1?]% oz Holt}, 71X
ok ol HlEl felA o
0.8%(W2) 7o) 713

001). AAA 7155 E thzTe] 7]
L -2 0.8%(W2) H7}ro]
HU(2004)%} Lee et al(2011)

v X 7F o Zwel] B

P

o

(I ﬁ
P
e
e
o
o
N
N F
o
&

Hh
o
=

o =
o
8,
(o
A
=
e
P

N
i
1
=
§
A
o <&

2

o

Hir

0

S
S

S
e
3

=z 2 H oo rlo

)
i N
il
e Lo AL
S EE
o

hs
£ e
- J
oy I
o) iy
:.: N{N'

:_‘ N 1=
<ol
2
2o
N
i
b
3

(0 2 bl o fob Wi HF Lo
w2,
tlo
nZL'
N
ol
_EL

B o P
1=
i
P
x

it e

4
o
i
(=)
[00]
X

A7FeHA] 8 vl B 7l 7t
L %% 0.8%(W2) A7} 12 = GC-
d A8 23+ Table 32 2t}

GC-MS total ion chromatogram-* Fig. 1 ¥ Fig. 29} Zd}.
& X9} WA 55 37} X oAM= S-containing
compounds(11-E), terpenes(6€), thiocyanates(2%°), acid(1E),
ester(1%°), alcohol(1<€), miscellaneous compounds(2%), &
Z 24F9] WA ] AEEe] EAEHJGE BAE I

JEE Zoll= S-containing compounds 2} terpene hydrocar-
bonFi7l F& o ® Uehgon, dxao e A=A

= ==

%2 terpene hydrocarbonF-2| sabinene AJ¥&-o] WHAX F&

= A7 AAAA FAH A

dsieE AR oy Hdx 225 AUk
methyl-2-propenyl disulfide, 4-isothiocyanato-1-butene, di-2-pro-
penyl trisulfide, diallyl disulfide, dimethyl trisulfide, 3-vinyl-
[4H]-1,3-dithin, 2-vinyl-[4H]-1,3-dithin, diallyl trisulfide, allyl

mercaptan, dimethyl tetrasulfide, n,n-dimethyl-ethanethioamide

5 11F2] AEo] It Jeong & Ko(2010)2} Ko et al
(2004)2 &= A &2 A9 &) A& Aol A ethanol,

allyl mercaptan, methyl allyl sulfide, dimethyl disulfide, me-

thyl propyl disulfide, diallyl disulfide 2] &7] ¥ 65

78 90 Jros Husgid, B AFINE fA1

=
EEo] AT 48 P BAS A JRTE
FE AR Az A BARE Agehe phe 47 % o 5

% A7 AA9] AeH

of gt A+ 509

Jlm
M

73

wa
)

4

o] Allium A B AV v F Fof] o8k 7] o
E(Cha et al 1998) tZrol|A] F&SFE o] & 3o
2 A ECSIT F5EE T rkee] T8 3R ARQ 3-

vinyl-[4H]-1,3-dithin, 2-vinyl-[4H]-1,3-dithin(Kim et al 2006,
Yoon et al 2008), allyl mercaptan(Seo WH 2008), dimethyl
tetrasulfide(Cha er al 1999), diallyl disulfide(Seo WH 2008)
9 sto} Fub WAje] Fo 34 AJE<2 diallyl trisulfide(Park
et al 2001), dimethyl trisulfide(Seo et al 2008)= T3l H]
) AR FEE HUNtoA AEY o] ZHAH Ae=w
A Kim & Yoon(2002)2 A Xl H7le < 73k
Age] Bk A9 715 = A5
7] e rtelA thzatel vla) WHx FE= 2
i AAA 7St =4 b AL 9ok 22 3
S|k B 7hA9l #o] ¢

Sulfide ¢+ 971 w219 F8 LA 2! 4-iso-
thiocyanato-1-butene< thZoll e WA X &
A A =A GRS t) 4-isothiocyanato-1-butene A
o] FAEQ wiF 229] g4 2 Z2] I F glucosinolates
] sinigrin hydrolysisell ©Jall =™, HA}sta A& &
Aol A=A g S JERATKHa JH 2002). Yoo ef al
(2006)> 7] 3 A& B4 A3, 4-isothiocyanato-1-
butene-= 7 &}2] ¥ 34 7ol isothiocyanate SHEE
& A5 v 22 FuES Yehs 3o g Hus)
At Tk} nhse] 3 AJE<?1 di-2-propenyl trisulfide, me-
thyl-2-propenyl disulfide(Yoon et al 2008)%= Tzl H]S}|
WMHZ 55 Hr7NA =7 BXE ATk Hawer WD(1994)
3} Hawer et al(1988)< 2] A7 0~3Y Ale]o] dimethyl di-
sulfide, methyl-2-propenyl disulfide, dimethyl trisulfide, di-2-
propenyl trisulfide, 2-vinyl-[4H]-1,3-dithiin 2] $33}3HE
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Table 3. Volatile compounds identified and odor description in Kimchi with added hot water extract of Backryeoncho

R

% of total

No . Compounds Odor description
(min) Control W2
S-containing compounds

1 4.74 Methyl-2-propenyl disulfide Sulfury" 2.797 6.903

2 5.86 4-Isothiocyanato-1-butene Mustard” 0.617 2.839

3 7.70 Di-2-propenyl trisulfide Alliaceous/garlic® 27.687 57.030

4 8.03 Diallyl disulfide Garlic/sulfury” 1.393 1.110

5 8.73 Dimethyl trisulfide Green onion® 1.270 0.982

6 9.61 3-Vinyl-[4H]-1,3-dithin Spicy/garlic-like" 12.219 6.890

7 10.00 2-Vinyl-[4H]-1.3-dithin Spicy/garlic-like" 8.591 3.970

8 11.27 Diallyl trisulfide Spicy” 8.217 2.042

9 11.78 Allyl mercaptan Sulfury/garlic” 1.221 0.785

10 14.51 Dimethyl tetrasulfide Strong garlic/spicy” 0.459 0.419

11 13.00 N',N-dimethyl-ethanethioamide 0.702 ND'?

Terpene hydrocarbons

12 13.63 a-Curcumene Fruity" 0.832 ND

13 13.80 @ -Zingiberene Spice fresh sharp” 1.753 ND

14 13.87 @ -Farnesene Citrus/fresh green” 0.405 ND

15 13.96 7 -Muurolene Fresh green® 0.954 ND

16 14.18 B -Sesquiphellandrene Herbal fruity woody” 0.775 ND

17 6.90 Sabinene Citrus/pine spice” ND 1.699

Thiocyanates

18 13.07 Ethane isothiocyanate Pungent/garlic mustard” 0.448 ND

19 13.48 2-Phenethyl isothiocyanate Musty/green horseradish” 1.274 ND
Ester

20 5.63 Phenylethyl acetate Balsamic? 2.103 ND
Acohol

21 11.57 1,3,2-Dioxaborolane-4,5-dimethanol 0.790 0.664
Acid

22 7.93 Acetic acid Rancid/sour” 1.476 0.804

Miscellaneous compounds
23 5.61 N,N'-Dimethyl thiourea 3.621 3.263
24 10.29 Benzenepropanenitrile Fresh Chinese cabbage” 0.446 ND

D Odor description was compared with Yoon e al (2008),

et al (1999),

8 Jeong et al (2007),

2 Kim et al (2006),
" Seo et al (2008),

® Park et al (1997),

3 Seo WH (2008),

% Yoo et al (2006),

Y Hawer WD (1994), ¥ Cha
9 ND : Not detected.
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Fig. 1. Total ion chromatogram of volatile flavor com-
pounds in Kimchi as control group.
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Fig. 2. Total ion chromatogram of volatile flavor com-
pounds in Kimchi adding 0.8% Backryeoncho (Opuntia fi-
cus indica var. saboten) hot water extract.
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