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Extraction process optimization of volatile components and aroma profile
analysis in Quercus liaotungensis Koidz and Q. mongolica Fisch
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Abstract: To optimize the extraction process of volatile components in Quercus liaotungensis Koidz and (. mongolica
Fisch, the single factor and response surface experiments were used to determine the optimal water bath heating extraction
process of the volatile matter. The results showed that the primary and secondary factors affecting the extraction efficiency of
aroma compounds in oak followed the order of extraction temperature (60 °C ) > ethanol volume fraction (50% ) > extraction
time (12 h)> extraction times (two times). Under the optimized process conditions, the number of volatile matter in Q. li-
aotungensis Koidz, Q. mongolica Fisch and Q.acutissima Caruth was 88, 77 and 79. Meanwhile, the results showed that the
aroma profiles of the three kinds of oak were similar, and they all had strong furfural, toast and oak aroma. But Q. liaotun-

gensis was more prominent in smoke and vanilla characteristics.
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Table 1 Factors and levels of response surface tests

KF R A REGE B DRAR SRR
(C) () AHc(%) D
-1 50 6 25 1
0 60 12 50 2
1 70 18 75 3
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spectrography , GC-MS) 7081 GC Z5 1. #E#E 1 L
250 °C, #A AR, Wik 2 ml/min; BEEER 1 pl, A%
o THEREFE AR 50 °C ;7 °C/minf+H £ 120 C , {4}
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Fig.1 Effects of extraction temperature ( A), extraction time (B), ethanol volume fraction (C) and extraction times (D) on the extrac-

tion of oak volatile substances
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Table 2 Box-Behnken design response surface experiment scheme

and results

%
P55 jmmump BREUsE RROAR dRmaks T

A (C) B (h) Z4M(C (%) D
1 60 12 75 3 74.48
2 60 6 25 2 71.79
3 60 18 75 2 70.39
4 50 18 50 2 78.00
5 60 18 25 2 71.39
6 70 12 50 3 74.91
7 70 12 75 2 59.69
8 60 18 50 1 68.17
9 60 6 75 2 65.45
10 50 12 50 1 83.44
11 60 18 50 3 84.31
12 50 12 25 2 62.61
13 70 12 50 1 59.12
14 60 12 50 2 97.62
15 60 12 50 2 96.99
16 50 12 75 2 65.46
17 60 12 50 2 89.42
18 60 6 50 1 88.26
19 70 18 50 2 59.36
20 60 12 25 3 79.39
21 60 12 50 2 97.49
2 50 6 50 2 70.02
23 60 12 75 1 70.83
24 60 12 50 2 96.80
25 50 12 50 3 66.28
26 70 12 25 2 66.93
27 60 6 50 3 64.87
28 70 6 50 2 56.13
29 60 12 25 1 77.39
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1. 194AB - 2. 52AC + 8.24AD + 1.34BC + 9.88BD +
0.41CD-17.95A*-12. 18B*~13. 73C*-6. 76D"
B ] USRS TR (1% Ty 22 43 A S i 2 PR AR 6 485 SR Wl A
(F3), HEHI F=19.06, P<0.01, H& 15 P=
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B RATIREGR 22/, AIE R Ak XA 3
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Table 3 Variance analysis and significance test of regression model

F o

WRERIE A () WM F{E P BN
R 4133.34 14 20524 19.06 <0.000 1 s
A 205.59 1 205.59 1327 0.0027
B 19.00 1 19.00 123 0.2867
C 44.85 1 44.85 290  0.1109
D 0.74 1 0.74 0.047  0.830 7
AB 5.64 1 5.64 0.36  0.5558
AC 25.45 1 25.45 1.64 02207
AD 271.43 1 27143 1752 0.0009 =
BC 7.13 1 7.13 0.46  0.508 6
BD 390.66 1 390.66 2522 0.0002
CD 0.68 1 0.68 0.044  0.837
A2 2 089.85 1 2089.85 13493 <0.0001 =
B2 961.61 1 961.61  62.09 <0.000 1
c2 1 220.69 1 122069 7881 <0.0001 s
D2 296.59 1 296.59  19.15  0.000 6
i 216.84 14 15.49
KI 167.64 10 16.76 1.36  0.4105
gl 49.20 4 12.30
HiR% 435018 28 4

A ARIUR L B SR EUES ] CAS (R FR A28 D R BUR B, = RoR
HEEIN FAHRIIRA B30 (P<0.05) 5 w0 /R %58 K F A4t
WRACRA L 520 (P<0.01)
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Fig.2 Effects of interaction among factors on extraction score of volatile compounds in oaks
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Table 4 The OAV values of main volatile compounds in three different varieties of oak
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Fig.3 Radar map of aroma profile for three different oaks
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