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Optimization of Refining and Volatile Composition Analysis of Vanilla Extract
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Abstract: Vanilla extract was refined by organic solvent extraction. Different solvents were tested for their extractability
using electronic nose and sensory evaluation. Solvent composition and number of extraction cycles were optimized for
higher retention rates of major components. The volatile components before and after the extraction were compared by gas-
chromatography-mass spectrometry (GC-MS). The results showed that the optimized conditions that provide maximum
vanillin content (9.48%) were found to be extraction performed 3 times using a mixture (3:7, V/V) of ethyl acetate and
n-butanol as extraction solvent. After the extraction, the proportion of aromatic compounds was increased from 35.58% to
51.00%, along with a decrease in the proportion of alkanes from 4.42% to 0.78%. These results can provide a theoretical
basis and technical support for the comprehensive utilization of vanilla extract and product development.
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Table1 Criteria for sensory evaluation

FHIE BEIEE g
HHIEEMGE, &A40E, SEFEREE 9~10
(e HEMEE, &URAIE, Shrres <R 7~8

SRAGE, SRS 5~6

[ REN 9~10

5% FioRa) 7~8
W 5~6

BIR 9~10

LGN TR A 7~8
B 5~6

CE VR R LR N L  Ge 0
A FINBCE AT NI EVEE, #IF10 AL N F 3%



190 2018, Vol.39, No.04 B53ik

=

XRS5y 53

LT AR (55 o), FUxEEI, I
TR EHFHLIRE CRRAAIEFERIRE) , &
DR 2 B 23 505 5 i ke 92 DR 3086 B 40 5ORE 3 S5 1 R Ry
PR ISR AR 0 o RIE WA PR Ty VRS AR IS
BB ks REL
13.7 T BT

Z B MckellarZ5 PV 7 804 7 ik E & 2.
0.45 umEEAE SRR, KR I 7E A 35 22 12 B L
W, #1020 min, BT =RMERIETERET. &
A FR LT P BN BT S MR R R A 55 T CREMRE R
4ASFAT) , BT EWELIERES0 C, FEFHMARL 500 pL,
R AERT 0190 s, HHE RAEAEIRHS[A]180 s
1.4 Hdhagit

Hdfa K FHSPSS 20.0% A1 73 M kb ¥, R FHOrigin 8.5%%
FER.

2 SR5HH

21 AFEAENUEREBRE BT S or R

HLF S BT BE AR B Sl P R R RREIR (S B,
] 0SS A i 7 %A RS i A RIS S5 R)
F L S BOR PR B 7 B A DR A B Y, 25 SRR B
SR R Gl AR L RO BE S B, ek ds. AL
. BENEY. FTEBRNEMEEIY ARG
TEPEIE, BEOE R I B SRR R AR ROREAE . AT
B, B AR AN [ 7 i A R R B i BB S AN A
Ut AN [FRE TR R MR Loy PAFAEZE R . PA/2. T70/2F0
T30/ 1% EER R R ity o3 A o0 i B K o A i Pk 4k
H A5 I 2292 B W MBI =, PT RS BT v R AR AR
PRI, BPEAS [R5 BRI R M R A A ], T
HoAh6 A HLVE AL ER (1932 B 5 92 B (e A Sz,
Wi FAE R M L B

T30/1

T70/2 —= XfH4

—— LR LTE-1E T I
—o- IETHE

—— fMEE- LR L
== LIR LT

—— A1k 1L T R

LY2/AA p PA2 — Fiyili ik

P30/2
M1 HBFRfRasfEmpEEEN

Fig.1 Radar map of characteristic responses of electronic nose sensors
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Fig.2  Principal component analysis of aroma components of different

vanilla extracts
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Table2 Weighted scores
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Table3 Sensory evaluation of vanilla extract refined with
different solvents
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Fig.3  Effect of solvent composition on the contents of

major flavor substances
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Table4 Effect of number of extractions on vanillin retention
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Table 5 Volatile aroma composition of crude and refined vanilla extract
e o A E
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1 23T 348769 65 910 897 087 0I5
2 QR3R) - (=) 3TZE 3B 789 T 8§73 870 - 0I5
3 AR 41 805 802 798 0 -
4 LBNR LR 9.8 1062 82 719 005 -
5 - LA 9,81 1063 897 713 -0
6 2B R 1003 1056 1070 845 806 -0
7 4-FHFEH 116 1079 1075 840 78 005 003
8 gl 1057 1092 109 906 901 032 015
9 KeE 117 110 1115 888 817 006 003
10 = LR 115 1130 917 916 110 015
11 TZMELHE 1247 1174 868 866 035 054
12 TRk 12,63 1181 891 80 023 -
13 23R 12.88 1192 804 713 - 03
14 25-Z HUE R RS 13.39 1219 919 g7l 006 028
15 5-F2 FURfE 1361 1232 1232 909 894 285 284
16 KURLE 1391 1248 849 838 - 008
17 IR 141 1244 1259 911 910 - 06
18 R 1419 1262 1264 886 859 014 02
19 4R 1458 1283 1286 920 902 033 038
2 LREREER 1504 1296 1312 705 678 003 -
2 4ZWETEEER 1512 1318 1317 876 828 008 -
b)) 4RI 16.1 1375 885 88l - 326
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A i i s s s -2l
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31 WREELR R 1908 1524 155 939 853 014 016
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43 61014-ZHELTTRE 2527 1848 184 880 776 032 03

e 5]
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49 TR 2756 1927 1907 935 935 050 049
50 R 28.07 1916 788 78 047 008
51 7% 2855 1961 1974 847 845 655 363
5 RRAY A 2892 196 1989 756 713 024 01
53 FHm LR 3204 2013 2016 861 845 689 1%
54 R/ 3227 2061 2063 829 82 059 066
55 KR 30.28 201 %7 617 005 —
56 4 3129 2104 2091 916 890 - 038
57 + \BEER G 3173 2005 853 82 008 005
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60 +\B $B36 2167 218 86 T39O 015 —
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() il 36.61 2000 813 803 1984 0.3
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Table 6 Relative contents of different compound classes in crude and

refined vanilla
[ AEX B &% WEWFIE
Byt — —— —— —
SRR KR SRR KR
F AR 35.58 51.00 19 23
i3 2.99 2.86 2 2
il 0.47 0.30 2 1
i3 13.22 13.80 9 8
i 1.36 0.88 3 2
2N 0.17 0.55 1 2
sy 442 0.78 3 2
i 41.90 29.59 18 12
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T B 24k & AR & N4.42% 36 08, 30.78% . 15 Bk
il J5 75 A5 G AP St AR 119 RPN 2023 Fh, EESAL
SR8 Rl D12 Fh, RS . BE,
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