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Supercritical-CO, Fluid Extraction of the Volatile
Components in Roasted Peanut
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Abstract ; Volatile components from roasted peanut were extracted by supercritical-CO,fluid. These volatile components
were analyzed by solid phase microextraction ( SPME ) combined with Gas chromatography - mass spectrometry ( GC-
MS). Mean square deviation and sense evaluation were used to evaluate aroma profile change of extract. By the above
optimized, a novel method was developed for extracting the flavor of roasted peanut. The optimum extraction parameters
optimized by orthogonal tests were extraction pressure 25 MPa, extraction temperature 55°C and extraction period
120min. About 85% volatile flavor components of original roasted peanut could be extracted by supercritical-CO, fluid.
The supercritical-CO, fluid extraction of roasted peanut in the optimized conditions provided aroma extracts with high
olfactory resemblance to the original roasted peanut. Sample deviation value can evaluate change of the aroma harmony of
the roasted peanut flavor.
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Table 1 Results of the orthogonal test
DA 5 o ( LA g
B c HIFLZER x 10%) o i 22
i A R i il AR T A Total strength of flavor Sample deviation EITH A
IV {ITIL g
No 77 TemprZure Time Weight of (expressed by pea value Sense evaluate
' Pressure( MPa) ) ’ extration area x 10%) sum of ranks
(¢) (min)
DB-WAX DB-WAX
1 1 1 1 34.2 0.63 1. 0597 53.0
2 1 2 2 40.2 0.77 0. 8598 56.9
3 1 3 3 41.5 0.99 0.7951 70.9
4 2 1 2 42.4 0. 63 1. 0088 50. 4
5 2 2 3 44.0 0. 69 0. 9697 36.9
6 2 3 1 40.7 0.97 0.7928 61.4
7 3 1 3 43.8 0.56 1.0619 34.5
8 3 2 1 40.1 0. 86 0. 8295 64.5
9 3 3 2 45 0.96 1.0012 21.5
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Weight of extration Sense evaluate sum of ranks
A > c YY) A B ¢ YY)
o EE L BE
Pressure( MPa) (C) (min) condition Pressure( MPa) () (min) condition
K, 115.90 120. 40 115.00 K1 137.9 180.0 178.9
K, 127.10 124.30 127.70 K2 158.3 142.7 128.8
K, 129.00 127.30 129.30 K3 153.8 120.5 142.3
K, 38.63 40.13 38.33 A;B;C, K1 45.97 60.27 59.63 A,B, G,
K, 42.37 41.43 42.57 K2 52.77 49.57 42.93
K, 43.00 42.43 43.10 K3 51.27 40.17 61.93
R 4.37 2.30 4.77 R 6.8 20.1 16.7
R 4.37 2.30 4.77 R 6.8 20.1 16.7
ERVSES 5 3 | ERVSES 3 | )
Effection Effection
AR S5 B (AU T AR TR ) R it i 22 18
Total strength of flavor( expressed by pea area x 10®) Sample deviation value
}j—sAj] ?EBE{ BHLCI'HJ hﬁ:%ﬁ: LI;AJJ ‘iELBJ)}'@'»f EHLCFDJ ﬁﬁc%ﬁ:
Pressure Tempreture Time 0pt1n11? 'c.ltlﬂl’l Pressure Tempreture Time Optlml.zz.ltmn
(MPa) ) (min) condition (MPa) ) (min) condition
K, 2.39 1.82 2.46 K1 2.713 3.130 2.682
K, 2.29 2.32 2.36 K2 2.771 2.659 2.870
K; 2.38 2.92 2.24 K3 2.893 2.589 2.827
K, 0.80 0.61 0.82 A B;C, K1 0.905 1.043 0.894 A;B, Cy
K, 0.76 0.77 0.79 K2 0.923 0.886 0.957
K, 0.79 0.97 0.75 K3 0.964 0.863 0.942
R 0.03 0.37 0.07 R 0.059 0.180 0.063
BN F 3 | ) ERVGSES | )
Effection Effection

T KU B SR GC-MS AT A5 i PR 5V 0 T A0 S, LR 7 D6 TR AR 7R 5 A O i 22 LA A5 ZE I v 45 4 R 00 5 5 0 e A A R v 254
K AMELH 3 22 181 22 50 B 7 (8 3 BE PP B A% S U 5 LI 46 A= JRURE 2 18] XURRR Fr) e e

Note ; Total strength of flavor is summed up every volatile substance of every sample , expressed by the corresponding peak area; Sample deviation value is the

RMS of every volatile substance by SFE-CO, differnce with roasted peanut; Sense evaluate sum of ranks is the aroma proximity of SFE-CO, and roasted peanut
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Fig.2 Totalion chromatogram of flavor

compounds of raw roasted peanut
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Table 3 Verification of the orthogonal test

ERULY/ N AU S5 Bt 2216 E VB
Weight of extration(g) Total strength of flavor( x 10%) Sample deviation value Sense evaluate sum of ranks
IREAAFEEIR 45.0 1.07 0. 698 74.6
Optimization condition
PG AL A 50.0 1.26 0 100

Origin roasted peanut

R4 HERARESRER A BIRR Z SA BRI A R R
Table 4 Volatile compounds analyzed by SPME in SFE-CO2 extracts and original roasted peanut

ARG AR A T R

DB 0 XU T L P

Relative peak area original

No. RI/ RT % FK Name of volatile compounds of Relative peak flree} original of volatile
roasted peanut compounds 1n. SFE-CO2~ .extracls
under optimal conditions
1 4.66 3 —methyl butanal3 — H 3T % 27.4 4.69
2 5.36  acetic acid ethyl ester Z.Ji2 Z.Tig 0.1 0.31
3 5.78 2 — butanone 2 - i 0.23 0
4 6.06 2 —methyl butanal 2 — 13T % 32.6 0.59
5 7.26 2 - pentanone 2 — WASR IR 4.79 1.63
6 7.28  Pentanal [ 0 0.23
7 1049 Methylbenzene F 2% 0 0.28
8 1054 3 —hexanone 3 — TVl 1.34 0
9 1057 2,3 - pentanedione 2,3 — [ 0.24 0.37
10 1083  Hexanal Vi 2.13 2.38
12 1133 2 —methyl - 1 — propanol 2 — F1 3 — 1 - THEL 0.2 0
13 1138 1 — methyl — 1H-pyrrole 1 — FI & — 1H — i 11.7 8.79
14 1175 2 — methoxy furan 2 — F 48 ZE 0k I 1.28 0
15 1179  Heptanal Jif 0.08 0.57
16 1183  Pyridine MEiE 0.39 0. 64
17 1198 2 —methyl butanol 2 — B 2 T i 0.31 0.42
19 1247 Pentanol [}/ 0.73 0.43
20 1261 dihydro =2 — methyl -3 (2H) - furanone % -2 - Ffi% -3 0.22 0.33

(2H) - Wi

21 1265  methyl pyrazine F 5Lt 2 1.73 2.58
22 1281 3 —hydroxy -2 - butanone 3 - ¥£3& -2 — Tl 1.13 0.35
23 1286 Octanal -7 0 0. 46

25 1295 1 - hydroxy -2 — propanone 1 — ¥35& -2 — Py 1.01 1.23
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= drw it R e S S D NS

IR J5 PRI AR e 0 T R 91 o A

Relative peak area original

No. RI/ RT Bk Name of volatile compounds of Relative peak flrea f)lfiginal of volatile
roasted peanut compounds m‘ SF L-CO? .extracls
under optimal conditions
26 1321 2,5 - dimethylpyrazine 2,5 — —-HI 3Lt 2.7 0
27 1327 2,6 - dimethylpyrazine 2,6 — — I 3Lt 0.33 0. 56
28 1332 ethyl pyrazine ZFEMEHE 0.18 0.21
29 1338 3 —pentanol 3 — [&E 0.19 0
30 1345 2,3 - dimethylpyrazine 2,3 - — I 3Lt 0. 06 0.12
31 1347 1 - hexanol 1 — &% 0.43 0.65
32 1379 dimethyl wisulfide — F 3L =LY 0.08 0.32
33 1389 2 —ethyl =5 — methyl pyrazine 2 — 2.5 -5 — F LB 0.35 0.92
34 1402 Trimethylpyrazine = F BNl 5 0.26 0
35 1432 1,4 - dichloro benzene 1,4 — — 50K E) 0.08 0.25
36 1440  acetic acid ZFR 0 10. 34
37 1454 3 —ethyl =2,5 - dimethyl pyrazine,3 — £, 3 -2,5 - "3t 0. 09 0.31
W
38 1458  Furfural HfE 1.17 4.26
39 1506 Pyrrole MM 0.29 0.35
40 1516  Bezaldehyde 7% 1 0.1 0.33
42 1529 2,3 —butanediol 2,3 — T Ji% 2.35 2.64
43 1537 1H-pyrrole. 2 — methyl 2 — FI 3 — 1H - nigng 0 0.33
45 1577 3 — methoxy pyridine 3 — F & JE kI 0.14 0
46 1607  Dihydro —2(3H) — furanone —%&(—2(3H) — WKIHHH 0.19 0. 34
47 1612 Butyrolactone T IS 0.14 0.22
48 1631  Benzeneacetaldehyde 7 Z [ 0.13 0.92
50 1646 2 — furanmethanol 2 — Wi FH it 0.18 0.8
51 1744 2 - (SH) - furanone 2 — (SH) — WKIR 0.09 0.72
52 1762 Acetamide Z.PEHE 0 1.28
53 1815  Benzothiazole < Jf-IEmE 0 0
54 1872 Pantolactone 7Z N g 0.07 0.24
55 1901 Pyrrolidinone M I fiid 0 0.42
56 1934 N-phenyl formamide N - Z%E B i 0.1 0
57 1942 4 — methyl -5 — thiazoleethanol 4 — FI & -5 — Z EEmEmp: 0 0.03
58 1983 2,3 — dihydrobenzofurn 2,3 - A ZEFF LI 0.1 0
5 Leunissen' " 4238 i 45 B — 20, AR A K BUE S
3 'I,T_I"i,/k\, A 25Mpa, Tfij Leunissen " fefEABUE 18 9. 6Mpa, F

a2 XS A XU ) BRI 5K, A6 U T %
AEHUT TR] A X R A0S | B L BE A T e, KR W) 3%
W 22,55 °C I A HUP) (4 JRUBR B 423 AL G AE2E A XUBR

SO [F) A 32 D PR 2 USSR RS [m] | Tt 6 1) 45
SR WY Bt o 2 B4 ARk (%) 184 fin 2 JBCERE (i) 6 e 32 4
K AR 1L A HLZE | 1] Leunissen >R [ 10mL
PIFEIREE . AHIFTESE 35 e 3 € U2 il ) BRI 25



328

R G I AT AE R PR 2

ERIE/ PR E S AR e o i pu
Moy SRR, SO 1 IR T T AT
BRI AR SR A i i 22 (6L A0 BB VO R R A D77 95 2k
FAAMRPERIOTSE it —F S BB TN R
BB R i B D 22 (ELRE R B0, 580 U W HAU A
LA, A I 4 XU 5 e A2 1) SO XUBR S22
SR FHARE it it 22 (LR ST 10 e 55 A H 1 XU P 98 128
&, ATLCRE GC-MS 3 A Bt o B IH 40k L — 423
BRI G ok 5 T A o A e A MR A
JEE, T ELASE 53 B SR S I 0L , AT Ay AL 46 A XU )
R BER SRl AT A7k

4 &

A 3 O 2 L RURR B A e A A S 40
T it ) O 2 (8 T AR Ry B v B I A CO, ZE BB
rP XU o A SR PR AR A B T AT B

3 3 A TR R XU 4 S BB R A AR 5 e 1
S AR AR 38 A e 2 AUECE TR BRI |
FAPTANT5 T R 255 S R I A2 Ak, 1 o bR A 2R
AU I 1 i A A R 2% A R 6 U ) 25 M P, 2 B
JE 55°C , BT IA] 4 120min i% T2 4514 F 0T LAZE HC
LIS AR AE T 859% L B XU B 43, P T Al A AR TR
Tk

SE 3k

[ 1] Larrayoz P, Ibanez ¥ C, Ordonez A I, Torre P, Barcina Y.
Evaluation of supercritical fluid extraction as sample preparation
method for the study of Roncal cheese aroma [ J]. International
Dairy Journal, 2000, 10 (11). 755 -759

[ 2] Bhattacharjee P, Ranganathan T V, Singhal R S, Kulkarn P R.
Comparative aroma profiles using supercritical carbon dioxide and
Likens Nickerson extraction from a commercial brand of Basmati rice
[J]. Journal of the Science of Food and Agriculture, 2003, 83
(9): 880 -883

[ 3] Ramos E, Valero E, Ibanez E, Reglero G, Tabera J. Obtention of a

brewed coffee aroma extract by an optimized supercritical CO, based

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Journal of Nuclear Agricultural Sciences

2013,27(3) ;0321 ~0328

process [ J]. Journal of Agricultural and Food Chemistry,1998, 46
(10) . 4011 -4016

@A ZEICTR ATAL S AR AR, o S A s B co, il
PERIZRALHITE[T]. PR R 2440, 1995, 17 (4 ) :
291 -294

Dron A, Guyer D E, Gage D A, Lira C T. Yield and quality of
onion flavor oil obtained by supercritical fluid extraction and other
methods [ J]. Journal of Food Process Engineering, 1997, 20 (2) ;
107 - 124

R BRIRAE A0, KRR IR S CO, B i [ )], &
A ALK, 2003, (6) : 44 -45

BT, Sl I S AR S A R Y SR AR [T ]
AR, 1998, 13 (3): 21 -24.

Best D. Spices, flavors and oleoresins [ J]. Prepared Foods, 1989,
158 (5): 147 - 148, 150

Anitescu G, Doneanu C, Radulescu V. Isolation of Coriander oil;
comparison between steam distillation and supercritical CO, extraction
[J]. Flavour and Fragrance Journal, 1997, 12 (3): 173 - 176
Reverchon E, Ambruosi A, Senatore F. Isolation of peppermint oil
using supercritical CO, extraction [ J]. Flavour and Fragrance
Journal, 1994, 9 (1): 19 -23

A, T B, VB0 HIG A CO, TS A4 i 4 fe J i 4
RAENIRA Y. [J] EASHL. 2007, 23(2) 18 -22
RA G BALT R, 22/ 7, S . IR S CO, e Ot
JE T P A R T B T 25, (0] R ARG, 2006, 164 (11)
31-33

1F 18 4 B0, X, BN S CO, ZEBUTE IR bR L 43 I BT 2.
[ITHh e A AL, 2004, 12(3) : 44 -45.

Leunissen M, Davidson V J; Kakuda Y. Analysis of volatile flavor
components in roasted peanuts using supercritical fluid extraction and
gas chromatography-mass spectrometry [ J]. Journal of Agricultural
and Food Chemistry, 1996, 44 (9) . 2694 —2699

Santerre C R, Goodrum J W, Kee ] M. Roasted peanuts and peanut
butter quality are affectted by supercritical fluid extraction [ J].
Journal of Food Science, 1994, 59 (2) . 382 —-386

TRARLL, W, AR, S S, R AIRYE, R ORI SRS
PEIEAEAA" AEARTRIE A SE TP R L B BT S [0 ] & Rt
$,2009,1:35 -37

X g ARDI B B I8 ORI R S e AN I TR
HIETIPREALT]. @il ,2005,23(4) 426 -430

RYR. T A SEE I M. P E AR R, 2002,
321 -326



