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Abstract

To investigate effects of fermentation on volatile components, we analyzed volatile organic compounds of raw and
fermented Rhues verriciflia S. bark A 50% (w/v) sugar solution was used for fermentation. Volatile organic compounds
of raw and fermented Rhus vernicifluaS. were extracted by the simmltaneous steam distillation and extraction (SDE)
method, with a mixture of n-pentane and diethylether (1:1, v/v) and analyzed by gas chromatograph-mass spectrometer.
A total of 51 and 27 volatile organic compounds were detected in raw and fermented samples, respectively, and were
mainly alcohols. Compounds such as ethyl acetate, 2-methyl-3-buten-2-ol, 3-methylbutanal, 1-octen-3-ol, 3-methyl-2
-butanone, hexanal and pentanalwere detected as the primary compounds in the raw sample. The fermented sample
showed some different volatile compounds, such as ethanol, ethyl acetate, ethyl lactate and 3-methylbutanol. Thus,
a number of volatile organic compounds were synthesized after fermentation of Rhus verniciflua S. bark,
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_ B Table 1. Volatile components identified in raw and fermented
Component content(mg/kg) = AxC %1000 Rhus vernicifiua Stokes
A : n-butylbenzene2] peak area No. R Compounds ME MW mgfkg
B : Z} X E2] peak area Raw  Fermented
C: —%‘%Oﬂ /g} _g_% sample-cl] oo]:(g) 1 844 2—Methy1teu'ahydr0ﬁ1ran CsHoO 86 0.08
2 849 Butanal CHO 72 008
3 861 Ethyl acetate CHs0, 88 082 86.15
Zn o pE 4 869  11-Diethoxy ethane CH1©0» 118 - 242
5 870 2-Methylfuran CHO 8 006
U FHoA Fold Fuwd RIIHE 6 8% 2-Butanone CHO 72 017
SDEMPH 0 2 323} 22 o} wg 2T 4019 7 891 2Methylbuanal  CsHi O 86 030
ALY frl 8 GCMS= v‘i—" g} chromatogram-2- Fig, 8 896  3Methylbuanal CHO 86 231
l°ﬂ =Asiglon, geld iy fr198e] 245 g 9 o Etharol CHO 46 110 67683

& Table 19 UYERAQ 2, 33 /7189 574 u}b
& 44 s=& Table 20| Yeblileh £UF 919
kg A7 EE & 51522 alcohol 7 12%(36.49%),

—
[l

932 3-Buten-2-one CHO 70 003
942 25-Dimethylfuran GO 96 005

—_—
—

12 94 1,3-Octadi G 110 035
aldehyde & 21%(39.20%), esters 2(4.40%), hydrocarbon S o . :IH“ 102 -
T S04, letneii. 63(1024%) 3 7]E‘r 5—&(2.31%)01 o popanaite - GO T
Bo X};q sk U Z2)d) }\,] 5}_?1 % _;[a_ _8_ _‘4%1_. e 15 972 3-Methyl-2-butanone CHi O 86 1.8

7143 £ 2-methyl-3-buten-2-0l(2.67 mg/kg), 3-methylbutanal 6 973 23Buanedione  CHO, 8 - 114
(2.51 mg/kg), 1-octen- 3-0l(2.22 mg/kg) <0 & BIFE Yo 17 94 Pentanal CHO 86 164
o dA A SR 33.18%E AASFH oM, 18 975 2-Pentanone CHO 86 - 140

3-methyl-2-butanone, pentanal, hexanal, ethanol= £}5- 4= 9 9% 2,4,5—Trim<lathyl-1,3-diox CHu0, 116 . 023
o 4 Aol e SlHUY. 3 FF oo

A:] s f o 718 K Qﬁ:} = c ¢ 20 91 2Methylpentanal  CHRO 100 007

& 71X|= a-copaene, a-farnesene$} S terpenoid 75

2l gaxo] e oz Ueht, 21 1040 Ethyl butyrate ~ CeHpO» 116 - 0.1
2 1041 2-Butenal CHO 70 016 -
uls 242 SaolA] ZolE UM S7|AME 23 1045 Propanol CGHO 60 - 241
g 2R $mo] 29 3Eh $7| RS & 27309 24 1046 2-Methyl-3-buten-2-0l CHi O 86  2.67
BlukA F7IAES @9l en, acid7l 12(0.12%), 25 1060 23-Pentanedione  CsHO» 100 008
alcohol F 115(75.16%), aldehyde 15(0.09%), esters 9 26 1083 Hexanal CH:0 100 136
Z(23.70%), ketone & 3Z(0.65%) L 71E} 2E(027%)2] & 277 1096  2Methyl-lpropenol  CHGO 4 - 16.50
o2 FAEAUL}. AlcoholF 9 esterFe Z4zE 75.17, 2% 1113 3-Pentancl GH0 88 008 038
2371%E ARt vtg LUT 2259 A ) HE 29 1127 2-Pentanol CH;0 88 041 120
HFEE pAsIY e, ole 7474 ethanol(676.83 mg/kg) 30 130 (B2Pemtenal  CHO 8 006
7} ethyl lactate(145.49 mg/kg) 2! ethyl acetate(86.15 mg/kg) 31 151 Butanol CHQO 74 004 025
o) 7]915}3t}. Ethanol& a4 & ©o 2 HE] YA R 1184 2-Heptanone CHO 114 008 ;
£ 22} dAFHE 0] 11, ester{-+ alcohol-S- ester= A ghat= 33 1186 Heptanal CHO 114 015
endogenous esterifying enzyme systemol 23l -z} 34 1192 2-Methyleyclopentancne CeHiO 98 021
(19,20). 53], ethyl lactate= Et3}E] WE I A4 35 1215 3-Methylbutanol  GHp0 88 - 4212
A lactic acid2] esterz, ©] 2|3} lactate esterf £ HE 36 1219 (E)-2-Hexenal CHO 98 013
HelE9 FE AMoA] AlgEE Sulg £4]0] g1, 37 1234 2Pentyl furn  GHWO 138 0I5
100% &g olH, Ao §oldla, F240] glom, 38 1238 Ethyl hexancate  CiHi O, 14 - 0.07
&S FEskA] B3, 2EE nEAIIA] e T B A 9 1258 Pentanol CHO 88 - 0.10

< 7HA A SR ol &5 JATH2D). 40 1266  Isopentyl acetate  CHpO, 128 - 0.13
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Table 1. Continued

No. R Compounds MF MW —m&
Raw  Fermented

41 1287 3-Hydroxy-2-butanone C,HsO» 88 3.94
157 1314 Butylbenzene CoHu 134
42 132 (E)-2-Heptenal GHO 112 004
43 1328  3-Mettyl-2-buten-1-ol CHO 86  0.65
44 1333 (ED-)A-Hexadienal CiHsO 96 036
45 1350 (EE)}-)4-Hexadienal CHO 9% 036
46 1351 Etayl lactate CHipOs 118 14549
47 1408 “-Octanol CHiO 130 0.16
48 1432 (E -2-Octenal GHWO 126 0.15
49 1458 1-cten-3-ol CGHO 128 222
30 1462 Acetic acid GHO, 60 093
31 1465 Furfural CHO, 9 020 1.23
52 1468 (EE) 4-Heptadienal GHO 110 008
53 1495 a-Copaene CisHe 204 048
54 149 2-Ehythexanol CH;O 130 008 028
55 152§ Be1zaldehyde GHO 106 0.12
56 1539 (E)-2-Nongnal GHO 140 033
57 1550 Butyl lactate CHuO; 146 016
58 1622 (E)-2-Octen-1-ol CHO 128 008
59 1645 Phenylethanal GHO 120 037
6) 1666  Furfuyl alcohol  CH©O, 98 006
61 1681  Diettyl succinate ~ CgHiO4 174 225
62 1704 (EE)-A-Nonadienal CH.,O 138 0.8
63 174 a-Famesene CsHu 204 045
6t 1711  (EZ)--4-Decadicnal CycHi O 152 011
65 1922 Benzenecthanol CHiO 122 461
65 2036 Tidecanol CsHxO 200 021
67 2088 Safrole CiHO: 162 017
63 2098 Heneicosane CGHy 296 005
69 2232 Farnesol CsHisO 222 052
70 2262 Ethyl sexadecancate CigHO, 284 0.53
70 2301 Tricosane CxHe 324 016

Total 231 9L05

DRetention index, IMole sular formula, IMolecular weight, “Iternal standard.
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Table 2. Relative content of functional groups in identified volatile
components from raw and fermented Rhus verniciflua S.

Raw Fermented
Functional group
No. Area(%) No. Area(%)

Acids - - 1 012
Alcohols 12 36.5 11 75.16
Aldehydes 21 392 1 0.09
Esters 2 44 9 2370

Hydrocarbons 5 6.7
Ketones 6 1 3 0.65
Miscellaneous 5 23 2 027
Total 51 100 27 100

I-propanole] X2 F28 AECZ A=FHYh 12l &
Vg ool FaFel 2474 110, 0.82 mgkg ©|AUR”
ethanol¥} ethyl acetate2] §F&Fo] 86.15, 676.83 mg/kg S 2
27 Z7hesih

2-Methyl-3-buten-2-0l2 U5 3 F7144EY
11.98%5 At Al F8 sFEZ IAHUAT
Isopentenolo] 2} 1% &l o] 33FHEL oily-herbaceous gt
EA 0= lavenderd| A L o & 2H& 4~ 91 0™(22), Tk
7 E= (Black olympia)of] A W] 21 ATH23).

3-Methylbutanal-& EvtE A= ZR1 =0 x| = apple-like
odorR4)ZA ST oA A FEd {718 &
11.25%(2.15 mgkg)S AR =8 3w gr148e=
FoHd o HE SUE £3dX e AEHA E3dTh
ol g A Fafe] MAIGA HFAZ] FTI
£ 3-methylbutanal®] 3}Fo] S8k A o2 H(25)d A
= AJold Az, ole Hare] wEel B A9

“wg el Aolo] o3 Ane AlRET. 21 53

A 1.10 mg/kghtell FH=A] 3t ethanole] ol g
21U oAl = 676.83 mg/kge] & Feko] A F713]
A, esterF= A &ko] 0.98 mg/kg4.40%)ol| A 23491
mg/kg23.71%E S713IA S a8y ol F HES St
oh= 2] ethanolS A €] 3 T alcohol = A ghako]
31.5790 4] 6.87%% 73438 A 9 L 7.02 mg/kg ol A]
68.01 mgkgo.2 F7}alSith. o2 ¢ ethanol®] & gk W
e 7o) el o8] HAE Ao ® AtgdETh Ut
=3[ A] 3-methylbutanalo] =8 3}EZ 2R1E A=
2] g 2R 4290 AE 3-methylbutanolo] b 8
A= e, ol 2 F3 A HEH 3-methylbutanal
o] ethanol®] A3} FAMG T el Aufd o) AP
Ao ALRHET

1-Octen-3-0l-& U5 FijollA A grake] 9.95%((2.22
mgkg)E X e T8 FFPEZ RAHUTE o] 7=
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Fig. 1. GC/MS total ion chromatograms of volatile organic componerits in raw(A) and fermented(B) Rhus verniciflua Stokes.
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