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Abstract

This study was performed to develop extracts materials from Elsholtzia splendens by analyzing the functionality
and aroma profile by the simultaneous steam distillation extraction. The qualities of extracts such as total yield,
total phenolic compound and electron donation ability were affected by extraction temperature than time. The main
flavor compounds were analyzed as estragole, thymol and beta-caryophyllene. The response variables had significant
with extraction temperature than time. The established model was suitable to predict calculated value in experimental
ranges. The optimum extraction conditions, which were limited of maximum value for dependent variables were
108°C and 2.1 hr in the simultaneous steam distillation extraction method
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Fig. 1. Response surface of response variables for extraction temperature and time by simultaneons distillation and extraction of Elsholtzia
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Table 1. Experimental data on total yield, total phenolics, electron
donating ability of Elsholtzia splendens extracted by SDE under
conditions based on central composite design for response surface
analysis

Extraction condition Variables

Exp. . Total  Electron
No. Preswe Tempere  Yield . . Estagole Thymol
(b ) %) Phenotics ~ donating

]
caryopnyl
@ ai® @ O

) 41 450 12 6889 M8 58 108

1

20 1y 2 414 0.90 6530  B;@ 1% 1294

3 %) 41 412 0.62 4768  U9%  6M 1101

4 90D A 35 0.8 490 2892 437 947

5 1000) 30) 430 0.89 6.3 2137 8.38 1330

6 1000 30) 44 084 6641 2105 828 1327

T 1202 30) 525 09 8021 A4 240 740

8 %2 30 031 0.05 29 1501 001 101

9 10000 5Q) 488 055 67.10 3008 1364 1861

10 1000) 1(-2) 30 0.69 4389 2197 129 1794
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Table 2. The second order polynominals for total yield, total phenolics, electron donating ability and major flavor component of Elsholtzia
splendens extracted by SDE under different conditions of temperature and time

Dependent '
variable (Y,) The second order polynomial” R P> F
Total Yield (Yy) Yi= 49.4605 + 0927X; + 1.6444%, 08358 0009

Total phenolics (Y5)

- 0.041X° - 0.0055X.X; - 0.1177%,

Y, = -10.2988 + 0.1971X; + 0.1843%;
- 0.0009X,” + 0.0020X,X; - 0.0657%;* 09355 0.0083

Flectron donating abilty (Y) B T e o 09180 00270
g o ww o
—_— v o

"X, Temperature('C) ; Xo: Time(hr).
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Table 3. Predicted levels of extraction conditions for the
maximum responses of total yield, total phenolics, electron
donating ability and major flavor component of Elsholtzia
splendens by the ridge analysis

Y, R Pob>F Te"%a““e Time () Max  Mophology
Toal Yild (Y) 0838 0092 11008 440 52 ma
Total
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Fig. 2. Superimposed contour map of optimized conditions for total
yield, total phenolics, electron donating ability, estragole, thymol
and beta-caryophyllene of Elsholtzia splendens as functions of
extraction temperature and extraction time by SDE..

Table 4. Optimum extraction conditions for maximum responses
of total yield, total phenolics, electron donating ability and
volatile compounds of Elsholtzia splendens by superimposing
their contour maps

Extraction conditions Optimum ranges Optimum condition
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Frz 7]
#3399 34 21
3715

goz +8%

o
10
|
2
£
S
[¢3

3} thymol, beta-caryophyllene£]
w220 2 99
2 20 B4o) halo] S

ol 21 98] A150] HoBE I, 2R
SUEAL B AP FERAL ASslon F

[CRERI NG |
AEA 7S A 8l Al A0 s dojRA FHA 22

o] =



2712 108T9 21430l Th

#ZAlel 2

ATE TN dFo = FPEQon

[

nE

. Bauer, K., Garbe, D. and Surburg, H. (1990) Common
fragrance and flavor materials, 2nd ed., Verlag Chemie,
Weinheim. p. 44-98

. Kawakam, M. and Kobayashi, A. (1991) Volatile
constituents green mate and roastedmate. J. Agric. Food
Chem., 39, 1275-1279

. Schultz, W.C. and Randall, JM. (1970) Liquid carbon
dioxide for selective aroma extraction. Food Technol.,
24, 94-98

. Uraiwan, T. and Thomas, C.Y. (1991) Analysis of volatile
flavor components insteamed rangia clam by dynamic
headspace sampling and simultaneous distillation and
extraction. J. Food Sci., 56, 327-331

. Chung, M.S. and Lee, M.S. (2003) Analysis of volatile
compounds in elsholtzia splendens by solid phase
microextraction. Korean J. Soc. Food Cookery Sci., 19,
79-82

. Kim, JK. (2001) Flavors of processed food on heating.
Food Industry and Nutrition, 6, 20-26

10.

11.

12.

13.

14.

15.

628 AT HEAZTEEAIA A3 A53 (2006)

LR, A%, AFY, S, HE (1996) kA

N2 FEEH AU p. 404406

. Lee, S.Y., Chung, M.S., Kim, MK., Baek, HH. and Lee,

M.S. (2005) Volatile compounds of elsholtzia splendens.
Korean J. Food Sci. Technol, 37, 339-344

. Woo, G.Y., Kim, K.H., Lee, M.J, Lee, Y.B. and Yoon,

J. (1999) A comparison of volatile compounds in pine
extracts obtained by supercritical fluid extraction with
those by simultaneous steam distillation and solvent
extraction. Korean J. Food Sci. Technol., 31, 1268-1274
Kim, HK., Do, J.R., Hong, J.H. and Lee, G.D. (2005)
Optimization of extraction conditions for cabbage. J.
Korean Soc. Food Sci. Nutr., 34, 1625-1632

Choi, M.A., Park, N.Y. and Jeong, Y.J. (2004)
Optimization of hot water extraction conditions from
hericium erinaceus. J. Korean Soc. Food Sci. Nutr., 33,
1068-1073

Lee, JH. and Lee, SR. (1994) Analysis of phenolic
substances content in Korean plant foods. Korean J. Food
Sci. Technol., 26, 310-316

Kang, Y.H., Park, YK. and Lee, G.D. (1996) The nitrite
scavenging and electron donating ability of phenolic
compounds. Korean J. Food Sci. Technol., 28, 232-239
Lee, G.D., Lee, J.E. and Kwon, J.H. (2000) Application
of response surface methodology in food industry. Food
Ind., 33, 33-45

Kim, S.J., Kim, Y.J. and Chang, K.S. (2005) Optimization
of sesame oil extraction from sesame cake using
supercritical fluid CO,. Korean J. Food Sci. Technol.,
37, 431-437

(B4 2006 69 229, AE 20061 9¢ 28%)



