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PR A 31 AF, 5] B 2 %804 444 84%0.666. 63%0.505. 51%0. B AL T T A KA T 89 13 # .10
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KERE : T A WA ; A AL HS - SPME — GC/MS; 48 %M & 2

mE DS R284. 1;R284.2 THtRER A XEHS:1672 -8513(2024)02 -0186 —09

T Eugenia caryophyllata Thunb. kG IREHEVEAEY , HTRAEFR T HFRT F&, )8 T A 8M
PP T A BT AR A, BRI AR AR R S 12 (A1, 38 S 7 S AR A 2R ) bk i
WEN T F AL, A R, A E B R h B, B RERHE ) AR Cinnamomum cassia Presl. )T
B AR WRFE R )R T2 WY A AN BIBE 51K IATC, BT I Il 2k BBk, 65
B A R A S IR BB R U B B B A R e R A e A AR e O R R A .
T AN PR ) A RN A, R BRI TR & | I & VEAL A T 4 B8 e T 4. A
WFFE R T as — [ A AR B — SOAH €0 3i%/ 5 1% 56 FH 3% R ( Headspace — Solid Phase Micro — extraction — Gas
Chromatography/Mass Spectrometry , HS — SPME — GC/MS) 45 & 45112k, 5 T & JWEN TH S ALY
PN T B S A TR L A3 BT, DABIA T 38 A A R S S e i gk — 20 0T R TS A 2 22 K A
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W) T # Eugenia caryophyllata Thunb. B T-14E75 , A (P2 7)) AERHEY UK Cinnamomum cassia Presl.
AR TR B I Cobe (Tl 7 R B ve 4 W) s L ANER ek (CT — €30, SEE 3R A H]) -
1.2 NE5E&

SRS - BT AL (2445 78908 - 59778, L [EH L HEE A w]) s MPS 24 A sttt b BV & (P8 E

s B H#A:2022 - 10 —24.
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W2/ F]) ;s XP504 H KV (B LR - FERIZAH]) ;GX -03 ZIRek il (L8 LR ARRAF]).
1.3 A&
131 RpAE & ab 2

T AR A R S B, 2O R HLBE RS i 0. 172 mm NS B, MERIFRI 30 mg By A B T 0 T2 i
A, Bl RVE S0 55 DAL SE B8 4387 BN IRRE A S UOPA T

PURERE S - A By R |

THERMAEZBY (LUT R ERY)”) # I COMEMEH8E) Frlcr 7 71 TR (T =48k R
— PR AR IS U AL ) . SR ERIC B LT A 5 R 3010 I LGB A, JEH DL T R A BRI
1.3.2 fUgesc24k

HS - SPME Z%/%:50/30 pm ( DVB/CAR/PDMS ) Z& Bk 5 ~F- i il B2 40 °C, ~F- A ) [A] 30 min, 25 B [A]
15 min, W B AR 12 min.

GC ZAF: DB - 5MS BANE (i HE (60 m x250 pm x 0. 25 pm) , #EAF R 260 °C, gt X ke, 703
F20:1, 2RS40 He T 1.0 mL/ming FHEAR ¥ W1 AR(E 50 °C, LA 12 °C/min F} 2 160 C FF{RHE
2 min, f-L) 8 °C/min F+ & 230 C{#4F 6 min.

MS 254 EI LB 70 eV, B F-IFE 230 °C, PUARAT IR B 150 °C, MSD &2 i 270 °C, 244l
2, BRI m/z 35 ~500, 7 ZER 1. 0 min.
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SE R AT < 2R FH 5 [ I A S AR SE e (NIST17 ) Joi 33 40040 P2 105 A 746 3% BT, % 7 DS L =80 14

O3, I AT A ST B8 5 BT LA Bh e
RIL =100n +100 x — %= —tr

(R(n+1) ~ LR

A RE, R IR I3 DR B FE 50 n 3 20 Ar 28 0 10— TR AR o S 0 5805 1, S 157 20 AT 2HL 0 1) R B I 16 5
L P IIATAL0 FiT— IEABE RS AR DR B INFIR] 5, ) TR0 BT 2EL 20 S5 — TEAR e e 14 O B 1]

FE AT A AR T
1.5 HiEshiE

ffi ] Office 2010 XJ Frill E 4 71 SR B ; Origin 2021 Z AR, W] 15 H] SPSS 24. 0 B0 ilde i 45 R
HEAT 2R 73 18] B B DR 2R T 22 03 A DI BB 22 S5 P4 (25 P <0. 05 I, A Guit 2 18 30« B R it I AT U
B AL B Chempattern 2017 pro {221

2 HERE5HH

2.1 EERAIFHERMEYRENER
ffi ] HS — SPME — GC/MS RSO T 7 | A A b S2 T W0 488 1R 00 S A A, 7 80 5% A0 o 8 6 P R O
At BV ES T 8 (total ion chromatograms, TIC) , UNE 1 fi7s.
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188 O RIGR 254 (B ARRHERR) 5533 &
TEH . RAEREMYIERMERTHENLER
AT a4 o M R i
i %A T% P ALl HHEE
cs 2 — pfiE 899.61 900  0.30 +0.03" - 0.11+0.01*  0.07
C16 F IS 1046.60 1032 1.2920.11> 6.54+1.72° 1.73£0.18"  5.33
C17 o - REEE 1068.00 1106 0.20 +0.01° - - 0.05
21 oy 1102.43 1099  0.54+0.04° 3.13+0.21* 1.16+0.05"  2.53
€29 2 - 1193.50 1167 - 1.72£0.05*  0.54+0.02"  1.32
C30 (=) —4 - s 1197.62 1182 - 0.92+0.03*  0.39 +0.04" 0.71
(55,6R,75,10R) -
C76 7lﬁm%_2’10_ 1609.41 1586 0.14+0.01° 0.56+0.05" 0.23+0.03"  0.46
Wik THE[4.5]
(11 i) B-1-R-6-F
C79 4;1(,)1 lj‘f :B _éﬁ;ﬂa 257293 -90 -6 1650.73 1635 - 0.29+0.02*  0.09 £0.01">  0.22
1,3,4,5,6,8a—7%
A-4,7- -
C80 1 -(1-W3zHE) - 1654.89 1614  0.25£0.03° 0.97+0.09° 0.44 £0.04>  0.80
(1S,4S,4aS,8aR)
—4a(2H) - 25
c8l1 pilyiEpe 1659.43 1617 - 0.13 £0.02° - 0.10
C82 T - K 1669.13 1642  0.46+0.04° 1.24+0.16° 0.74 +0.05" 1.06
c7 o - JEHE 947.10 937  0.10 +0.01° - - 0.02
C12 o - Ko 1018.00 1005 0.08=0.01° - - 0.02
Cl14 R iR 1035.19 1025 - 0.44 +0.17* - 0.34
cl15 D - BB 1040.11  ND  0.69+0.06" 1.02+0.45° 0.26+0.04°  0.94
€20 i 1097.38 1088 0.15%0.01° - - 0.03
23 <3£)_Ij‘3’?7__:3?% 1114.46 1116  1.48 +0.14° - 0.58 +0.05>  0.34
€24 4%;&?&%‘ 1141.98 1137 - 0.18 £0.01° - 0.14
€36 A 1263.99 1286 - 0.57+0.02* 0.17 £0.01">  0.44
C41 K LI 1394.01 1372 0.69+0.03° 4.87+0.16" 1.46 +0.02" 3.91
c42 o e 1400.98 1376 35.32+1.47° 236.53 +7.36° 85.04=1.70" 190.10
43 B - WiE K 1408.94 1391  0.45+0.04° 4.75£0.07° 1.29+0.02">  3.76
Bk C44 (+) - B8 1427.41 1396 - 16.81 £0.33* 3.93+0.08"  12.93
(38 F) a5 R - o - FFBH 1430.92 1435 0.19+0.01" - 0.70 +0.02°  0.04
€46 (=) —a -2 1435.06 1409 0.18=0.01° 0.54+0.02° 0.20 +0.01"  0.46
C47 ek g 1439.52 1420 - 1.56 £0.02*  0.29 £0.01" 1.20
C48 ST M 1444.61 1429 - 6.08+0.11*  1.09+0.03>  4.68
€49 B - FT 1453.53  ND  302.85 £9.43% 23.80 +0.32¢ 228.61 +4.48" 88.20
€50 T 1457.35 1461  0.94%0.05" 2.16 £0.04*  0.77 20.02° 1.88
C54 B 1486.04 1454 48.00 =0.77° 7.35=0.08° 34.35+0.29" 16.73
C55 EL A PG A 1490.79 1492 1.00 +0.01" 1.68+0.04" 0.88+0.01° 1.52
C56 o — LU 1494.32 1483 - 5.32+0.24° - 4.09
C57 y - AR 1496.84 1477 6.41 +£0.20° 25.79+0.75* 10.61 £0.05" 21.32
€59 o — LW 1507.67 1508 2.53+0.12° 1.18£0.06°  2.27 =0.06" 1.49
62 il 1515.65 1485 (.52 +0.02° - - 0.12
C64 o — AL 1519.16 1499 - 66.07 +1. 58" - 50.82
C65 o - T ¥ 1524.23 1494  1.04+0.02> 2.97+0.23* 1.17+0.01®  2.52
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gk
} RI RI AHX [T 5 3 5 %o 5 HE
K el CSE O g zwm . Tw At P
C66 & — MM 483 -76 -1  1536.97 1524 12.33£0.36° 61.55+1.29° 22.97+0.31" 50.19
C67 (E) —y - B2l 53585-13-0 1541.18 1533 - 5.45+0.41° - 4.19
C68 - Bl 73209 -42 -4 1543.02 1529 2.23+0.07° 22.85+0.75" 8.82+0.18"  18.09
C69 B - &2l 25532 -79 -0 1549.71 1512 - 2.23£0.06°  0.56 +0.01" 1.72
C70 BEPE IS 29837 -12-5 1553.85 1532 2.72+0.11° 8.28+0.26*° 3.85£0.09"  7.00
c71 o — FERA N 24406 -05 -1 1557.35 1538 0.17+0.01° 2.16 +0.07*  0.64 +0.01" 1.70
ok C72 o - FEHRE 21391 -99 -1 1564.04 1542  0.19%0.01° 4.51+0.15* 1.17£0.04>  3.51
(38 7) €73 3,7(11) — IR 4 6813 -21 -4 1569.16 1542 - 0.19 +0.01° - 0.15
C74 B - HE % 50277 =34 -4 1584.45 1563 - 0.15+0.01° - 0.12
(18,3aR 4R 8R,8aS)
C75 %l_;%ijféﬁ; 88395 -47 -5 1600.75 1573 - 0.16 +0.00* - 0.12
4,8 - ALK T I
c77 AT 1139 -30 -6 1616.35 1581 2.94+0.28" - 1.87 £0.12"  0.68
C78 o = Z LN 20129 -39 -9 1638.57 1623  0.09+0.00° 0.48 £0.03" 0.16+0.01"  0.39
2 e 1998 -01 -1  834.52 849  1.11 £0.08" - 0.190.01"  0.26
‘ c8 i 100-52-7  974.34 962 0.20 +0.03° 3.66+0.19* 1.39£0.04>  2.86
f;:f) €26 R 104 -53-0 1174.26 1162 - 0.59+0.01*  0.34£0.01>  0.45
€37 TH 7 I 123-11-5 1271.46 1251 - 0.38£0.04*  0.23+0.01>  0.29
€38 PR 14371 -10 -9  1293.57 1270 - 205.84 +11.39* 130.54 +2.53" 158.34
C4 2 — B 110 -43 -0  888.83 891  0.42 £0.04° - 0.11+0.01>  0.10
9 o _‘;;_%2__5@;% 110-93-0  984.23 986  0.26+0.02" 0.99+0.08* 0.33x0.01"  0.82
[T = I b a b
(5 ) C18 A LT 98 -86-2  1077.89 1065 0.11+0.01"> 0.180.01° 0.11 £0.01 0.16
C19 2 - T-fif] 821 -55-6  1090.87 1092  0.74 +0.06" - 0.47 £0.02>  0.17
C84 3’,4/%,;;?;3@ 1136 -86-3 1702.42 1687 2.25+0.40° 0.22+0.05° 1.24+0.07"°  0.69
c3 Z%g:ﬁig h 5205-07 -2 879.8l 881  0.21+0.03* - - 0.05
C6 y - TR 96 -48 -0 914.68 915  0.19+0.01* - - 0.04
C10 LRHERR 623 -17-6  989.79 995  0.16 +£0.02° - - 0.04
Cl11 CL R Tk 123-66-0  994.93 1000 0.19 +0.02° - - 0.04
C13 1 - 3t Z W lg 5921 -82-4 1032.8 1045 1.25+0.11° - 0.68 £0.06"  0.29
(Fji:) €22 JR R g 93-58-3  1105.87 1094 0.36+0.02" - 0.20 0.01>  0.08
€25 SRR 140 -11 -4 1167.73 1164  1.75+0.08* - 0.85+0.02"  0.40
27 PR L 93-89-0 1180.10 1171  0.49 +0.02° - 0.34+0.02"  0.11
28 LRI BTG 93-92-5 1193.18 1194 0.10 =0.01 - - 0.02
€33 I A i 119 -36 -8 1209.47 1192  4.45+0.20 - - 1.03
C34 LR 2 - T 14936 -66 -4 1227.30 1237  0.16 +0.01° - 0.13 +0.01" 0.04
€63 LR T G 93-28-7 1518.82 1524 35.29+3.18° - 35.27+1.16°  8.14
C31 4 - FELAAIAB 93-51-6  1199.02 1193 0.09+0.01° - - 0.02
Ak €35 H A 501 -92-8 1255.87 1255 3.23£0.23° - 1.03+0.06"  0.75
(4% ca0 T &M 97 -53-0  1369.96 1357 497.97 +9.18" - 306.79 +4.66° 114.92
C51 R - BT W 5932 -68 -3 1460.54 1454  0.92+0.10° - 0.19+0.02>  0.21
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&Rl
) RI RI AHXT BT 350 %o B
KHl BT L&A PR CaS & . N Ny
Horl 2% T P EHY HHoAE
(18,45,4aS) -1 -
BN -4.7 -
€53 ’*E?%l’“ 267665 20 -3 1476.49 1458 1.09+0.00° 0.94+0.03° 1.04 +0.02" 0.97
4,4a,5 - NEZE
(1R,4aS,8aR) -
1-BFH-4,7-
C58 4’*3” ’ 20085 -19 -2 1501.30 1482 0.41+0.00° 4.76+0.06 1.34+0.02" 3.76
THIH 1,2 4a,
o 5,6,8a - NEAZE
(5 #) 2,3,4,4a,5,6 - NEA
€60 —1,4a- —"HI}-7- 473 -14-3  1509.93  ND - 1.97 £0.29* - 1.52
(1 -HIZH) - %
1,2,3,4,4a,7 -85
c61 -1,6 - —HI3 -4 16728 =99 -7 1511.82 1533  0.13+0.01° - - 0.03
(1 -HILH) -%
1,6 - "H3}-4-
83 ’ S 483 -78 -3  1698.30 1674 - 0.28 £0.03*  0.11 +0.00" 0.22
(1-HIEZIE) -2
i7ES . . . b
(1) Cl Z% 64 -19 -7 607.76 610  18.91 +1.01* 1.29+0.04° 4.90 +0.17 5.36
32 ﬁﬁm%"jqﬂﬁ 140 -67-0 1209.45 119 - 14.74 £1.09*  6.36 £0.16"  11.34
oAy (EE )
(3 39 [y 104 -46 -1 1301.29 1286 1.10 +0.08° 229.68 +5.63* 86.34 +1.94" 176.93
C52 FHE 91 -64-5  1465.63 1441 - 1.28 +0.13"  0.36 +0.02" 0.98

T =" RN BUE BAR T A IR, RS 5 ND” R AR BN SR A PR B 1R S B A I — A7 /NS P REAR [, R %Mo 2 e 2L 1A 22
FHFE(P<0.05).

2.2 EEREIEHERERSKRNERS T

HE 1T AT, T R O T LS e ) 84 MRV G Y. 4551 2 FTLVE W, T & MA M A& 1
BT 13 A4S, RV A HE R 8053 10 A, B ECH AT R B A AT P R L. T 8 VIR W 3 41
A FE R AL 31 Fl, 2300 b7 =2 FF 5 SR 1 444. 84%0 ,666. 63%0,505. 51% , Forh &2 LM i H A 155
FSTH B 444. 84%0/13 x 3 +666. 63%0/13 x 10 =615. 48%0, FZH BB NIE KRS 525 TH AH:
JORH ) B B IS A AE— 0 1 25 5.

TEFE R A 20, i 28 LA U2 EE R IU L > Z LY > T A, HLAL AR X5 &
VI E R ELZ T RRNEERICIRAE > TH > B0, HREES TH& LK E WA & B S 2 2
S (P <0.05) 1 T & 52 FC 4 Ia) i) & i 22 S N 3 s Bl TR L T IR DU 2R B i ¥R BUN T4 > ) > W

, HA AR & /e B % 2257 (P <0.05). -
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3 ERMEERAUENRASSETW

T AL A 60 A, H e R X B A 10 00% FY o MU AT T A, 4R B0 T
(497.97%0) B — A1 1T ¥ (302. 85%0) fH: i Igi (48. 00%0) 1 B2 M (35. 32%0) \ LFR T & Wi (35. 29%0) | L 1R
(18.91%0) & — LA (12. 33%0) , &5 5 MM I A G 950. 67%a. ph 1M7L AT 0, T M4 2 P L
EE T E B — GV R, 5 5 SRR — B BRI LI, I T & T B K AR e
e, BCAERI B BRI S R

PRS2 1 5 P 55 A, BE o R X A 10, 00%0 1) 1L 45 BT AT 10 A, 4130 o 7 B 4%
(236. 53%0) 1] i (229. 68%0) | NFERE (205. 84%0) .o — 4<% 1 (66. 07 %0) .6 — FEARM (61. 55%0) \y — 4
A (25.79%0) B £ 1T (23.80%) TR — E AR (22.85%) . ( +) — BT (16.81%0) .5l
(14.74%0) , 548 5 PERDFTRFIR €5 k1 903. 66%e. 111 417255 S T 0, PR B 42 2 M A 2 B o 00 1 5
Bl PIRERE o — €25 & — AL A , 15 SCRRHEE 0 36— 50 BFS % B, PR 958 19 P R 5 TR 1
PER 6 R R W B B Iy AL B

ST th 4 A A 0 61 A, B oA X R 10, 00%a 0 fl & 0 9 A, 413 T
(306. 79%0) B — A1 1745 (228. 61%0) | RHERE (130. 54%0) | 18] 7 ki ( 86. 34%0) iy EL 4 (85. 04%0) \ L TR T My
(35, 27%0) S0 (34. 35%0) |6 — RS (22. 97%0) vy — A2 T (10. 61%0) , 1f 4 5 VM FRAIRE 5 ik g
040. 52%c. 7SI FE R AERITH T, Fi O IR 25 B 10. 00%ofi0 L 4490, B9k 11 T B4 P B e
5 b IR LR 10, 00%al0 b A 35 15 T B RHA AR R I 457 — 2 A

T ST PTATRE S AT P (LA I 16 4,4 B 7 2 GURE S S e 4 R S548. 60%0Fi
349. 51% T LI T EWTE S ST LR (3E) —4,8 - “HUIET -1,3,7 - =4,
|- PIEZ RAC B RS 5t - S T2 - T MR Z NG 2 - DO JERI B 2 - R - -
FFREs IR 2 - TR 1S AME GG A9, 1 SR & REMS M T B fG, ELIR T 2 B0 T
SN 14 LA, B RS SRR KT (P <0.05) |36 1A P RERVA HIGEHE s (92, T3 - o - B
SRR 6 (0. T0%0) BELE T BRI 65 (0. 19%0) B35 15 (P <0.05) , 5 F0 5 L S22 1 G
b B B 0 1 SR AL

PR 5 SR ALRE 1 367 48 AL 0 14 A, 4 o 2 LR 9 R 19 253 29%0 Fi
145, 00%e. PURERE . +) ~ HTEHG SERE00 SIEBIG B - WZ0ME 2 - B RIS B TLE () -4 - WA,
T BB A 4, 10(14) - RS — 1 - B-BEL1,6 - L 4 - (1 - AL L) - 28K
14 AR PEAL AT ), 1 S TP A B LR PR o, FLALI & 05 S50 357K 7 (P <0.05) %
ST R AR b DR W1 SIS J2 A SOk o L B 1 S B .

BEAN AEHET T B RAEIA 0 13 A 1R 1 5 R A ket 2K o - 2 -
TEH o — KN T R SRR | 2R -3 — R -3 — T — | — Ly — T I BORERS . CR L
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ik LRI G A IR MR R 4 - HIE AR Ey \1,2,3,4,4a,7 - 8&A -1,6 - —H K -4 - (1 -HELIKE)
- 25, TR RYEY RN 6. 57 %o; TAFTE T WA R PE R H ) 10 UG AR TE R BLY 45 & v B s
3R B AR 4 - SRS -1 - B - RO o - R o - K2R L (E) -y - 2
3,7(11) - MR =M B - HEFE M . (15,3aR 4R, 8R,8aS) -1 - RNEE -3a - FIJE -7 - WHIE |5 - 4,8
-WEE T .2,3,4,4a,5,6 - NE - 1,4a - I -7 - (1 - R H) - %, HREE LY RN
80. 06%o; 1£ 52 e A Kl B8 B TG I, 35 052 e Js A0 0 VA A O, N R T B (B AE 37 C /2
A AR 2GR B R IR AN, 5 R R R WA R ASIRD B LR e R R A L

A AR 1 B e RS Sk R B, A T T A AR AR 31 Rt A G9, F S
P& T AE S BCY) b S PR R 9 A B SEBader th B OR T RIS THEAA ) , HoAth 26 Fh 52 SRS HT 55 /5 F (HP
SEBRAS /N T RS TR s MAAAE T T HFMEBCY i 16 FIG ey, A 14 Fiy S EfEg iy b 2
PO RIS SRR T, oAt 2 2 IS PO VE T 70 A AT T AR e i 14 R e 59, B 2 3 Hs 5t
VB A . (RS BB, ORI M TR A A5 Y B L S E R R — BN OB Y — e A 7 (5 %
R SN TR LIS , 85 00— Rk I R 28 1850 BT 92 fide 553 A, (o 75 R A | 40 T fim I o R A T
5 s AT BB BN Bz P, (AT AT HATE D - AP T R kst . AEAE T AN JEURL R B
PEACE W, AR AEE B RS R PR — T2 R A 3k S B A B B a5 BRI, 53— 1T AT e A 5
— JFURHIE S B T SRR (RDERE R > PRI =0).

i b, TR MR B G R ERLT R F E BU B B 0 s (B R A 23 0 3 i B2V 2 T IR
B AR PO R B IERE . P DA O T S B B4 R B R A ELRAE AL, S R R R
2.3 “THEHR"ARSMRILOINEZELZEDMRTH

HRFEAFE B LB R THERC M R M 224k, 430 LA T 4 (DX) s AAE(RG) 7 A~ Ee il B 5 (5: 0,
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Analysis of substance changes of clove and cinnamon before and
after blending based on HS - SPME - GC/MS

HUANG De-quan'?,ZHANG Hai-yu*? ,ZHENG Jun-na',CHEN Jian-hua?,
WANG Jin*, Li Yin-ke',ZHANG Cheng-ming*
(1. College of Ethnic Medicine , Yunnan Minzu University , Kunming 650504 , China;
2. Technology Center,China Tobacco Yunnan Industrial Co. ,Ltd. ,Kunming 650231, China;
3. Collegeof Chemicaland Environment, Yunnan Minzu University , Kunming 650504 , China)

Abstract : Based on the prescription “Dingguisan” ,the changes of volatile components before and after the blending
of cloves and cinnamon were studied. Headspace — Solid Phase Micro — Extraction — Gas Chromatography/Mass
Spectrometry ( HS — SPME — GC/MS) combined with statistical methods were used to compare and analyze the vola-
tile substances of clove,cinnamon and their blends. 60 kinds,55 kinds and 61 kinds of volatile components were i-
dentified from clove,cinnamon and their blends, respectively. Among the three groups of samples, clove, cinnamon
and blend have 31 kinds of volatile componentsin common, accounting for 444. 84%o,666. 63%cand 505. 51%ocof
their total content respectively. 13 kindsand 10 kinds of volatile components in clove and cinnamon were not detec-
ted in the blend. The results showed that there was no change in the types of volatile substances after blending.
However , the proportion of volatile substances content in the blend has changed significantly compared with the sin-
gle raw material before blending. There was a linear relationship between the similarity of Euclidean distance of
“Dingguisan” with different blending ratios,y = —0. 375x +0. 423 ,R* =0.993 ,and clove had a dominant effect on
the volatile substances after blending.

Key words : clove ;cinnamon ;blend ; HS — SPME — GC/MS ; volatile components
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