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Table 1  Characteristics of samples

Blood of ovarian cancer patients Blood of mature teratoma patients Blood of normal people
( BOC) ( BMT) (BN)
Number 12 17 16
Age range 28 ~65 24 ~59 27 ~51
Mean age 50 35 39
2.3 -
:DB-5 (30.0 m x0.25 mm x0.25 pm); : 40C 5 min
5°% /min 170°C 2 min 16°C /min 250C 2 min; :250°C;
>99.999% ; :0.75 mL/min; 0.5 mino
KL 170 eV, :230°C; :280°C; :0.9 kV;
: m/z40 ~400,
2.4
: ( NISTO5) 85%
( C8 ~ C30) (RI) 7. SIMCA-P 11.5.SPSS 17
( PLS-DA) o
3
3.1 HS-SPME
HS-SPME : o
o N 22— 4-
o 25 min. 37°C
1 10 min 1 o la
22— 4
42C 2- -1- 47C
o 3 47C o
1b 2- - 10 ~ 15 min 20 min X
N 4- 20 min
20min : I mL 0.5mL D -PBS
2.81
3 : 2
n = o18h
E E, 1.4+
1.0f
3‘7 4‘2 4J7 5|2 IIO I% 2‘0 215
Extraction temperature (°C) Extraction temperature (°C)
1 ( Total) (1) . (2) 2- 4d- (3) (a) .

(h)
Fig. 1 Peak areas of the total and three components-hexanal (1) amyl vinyl carbinol (2) and 2-non—

en--ol (3) changed with the extracting temperature ( a) and extracting time ( b)
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PDMS-DVB 1200 r/min 47°C 20 min GC 250°C
30 s GC-MS o
3.2
2 BN.BMT BOC 45
28 18 § 2, SIMCA-P 11.5
( PLS-DA) ( 3a) ( 3b).
207 ¢
) c < 16l BOC
x x x
3 E T 2T
= = = 4 L | R«
0 W AWENT |
10 20 30 40
t(min) t(min) t(min)
2 (a) . (b) (c)
Fig.2 Total ion chromatograms of volatile compounds in BN (a) BMT (b) and BOC( c)
2 .

Table 2 Volatile compounds in the blood of ovarian cancer patients mature teratoma patients and normal people

Occurrence ( %)

Class N Ret‘entinn | Similarity .
ass 0. ( trlnr?r(:) RI Compounds (%) O?/ar.lan Mfllu re‘ Normal
cancer teratoma

1 6.911 789 Hexanal® 94 100 100 19

4 11.103 896 Heptanal® 95 100 100 12

11 15.125 1000 Octanal® 94 75 100 6

Aldehydes 16 18.779 1102 Nonanal® 87 100 100 62
22 22.096 1204 Decanal® 92 50 76 31

23 22.344 1212 2 4- 2 4-Decadienal 95 42 76 -

27 25.451 1315 2 4- 2 4-Undecadienal 91 83 82 -

2 7.183 798 1- 1-Octene® 89 33 47 81

9 14.617 987 1 9- 1 9-Decadiene 88 58 - 13

13 17.126 1056 8- 2- 8-Methyl2-decene 88 83 100 63

15 18. 659 1099 Undecane® 95 50 82 6

Hydro- 19 20.835 1165 Hexyleyclopentane 88 67 - 44
carbons o1 21936 1199 Dodecane® 95 75 100 6
25 24.784 1292 1- 1-Tridecyne 85 58 - -

26 24.971 1298 Tridecane® 96 75 100 19

28 27.806 1398 Tetradecane® 93 67 88 50

6 14.005 971 2- H4- 2-Heptend -ol 86 - 76 -
7 14.275 978 Amyl vinyl carbinol® 97 100 100 100

12 16.269 1032 i ﬁ:nethylcydohexaml 85 67 6 13

Alcohols

14 17.519 1067 2- 4-  2-Octen- -ol* 95 100 94 63

20 21.133 1174 2- 4- 2-Nonend -ol 86 100 100 94

24 23.805 1260 1 -Decanol® 88 - 53 -

3 10.679 886 4- 2- 4-Methyl2-heptanone 85 25 41 31

5 13.289 952 2-Octanone® 85 67 82 31

Ketones 17 20. 188 1145 Camphor" 86 42 - 81
18 20.488 1155 Menthone® 91 92 53 81
Esters 8 14.438 982 Hexanoic acid ethenyl ester* 87 67 88 100
Others 10 14.721 988 2- 2-Amylfuran® 87 67 100 63

a ( Compounds previously reported) o
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Fig.3 Score plot (a) and Loading plot ( b) of patial least squares-discriminant
analysis ( PLS-DA)

( 3a) BOC.BMT BN ; (
3b) VIP VIP>1
0 28 8 400
VIP>1 (No. 1) .2- 4- ( No.6) . IRV %
2 D
(No.7) .1 9- (No.9) .2 4- X 3001 o
e R £E
(No.12) 2= - (No. 14) . 5 jzg HE
- J
(No.19) .1- (No.25) . 2 8 .
1 9- 2 100
o
BMT BOC BN = 50 :
1Al>: :.0. E | v -
1 9- (58% 13%) (67% L 2 £l 4
4%) ; 1- BOC Metabolites
58% 100% ; 2- 4-
BMT 6 4 (1) . (2).2 4- (3)
T 4l (a (222) (=)
° N 2 4- \2- Fig.4 Comparison of average peak areas for the four metab—
- 3 olites-hexanal (1) amyl vinyl carbinol (2) 2 4-dimethyl-
4 BOC.BMT BN cyclohexanol (3) and 2-octen-d -0l (4) in BOC( ZZd) BMT
4 SPSS 17 4 (=) and NB( E=X)
t 3.
3 4
Table 3 Four volatile compounds with significant difference
P
Average peak area( x10°) Fold change p Value
Compound
BOC BMT BN BOC BMT BN BOC BMT BN
199. 1+ 364.2+ 21.7+
Hexanal 131.6 200.5 30.3 9.2 16.8 0.5 0.001 <0.000 0.013
106. 8+ 97.6% 23. 1%
Amyl vinyl carbinol  60.9 35.1 27.4 4.6 4.2 1.1 0.001 <0.000  0.643
2 4- 4.0+ 9.1+ 2.0+
2 4-Dimethylcyclohexanol 1.3 2.2 0.1 2.0 4.6 0.4 0.003 0.012 0.007
2- 4- 11.3+ 11.0+ 2.2+
2 Octend -ol 73 58 1% 5.1 5.0 1.0 0.001 <0.000 0.918

BOC: blood of ovarian cancer potients; BMT: blood of mature teratoma patients; BN: blood of normal people.

3 4 BOC  BMT 2- 1- BOC  BMT



6 : N 923

5.1 5.0 24- 2.0 4.6 2- -
1- . R BOC  BMT
BN 9.2 16.8 .
349
BOC  BMT BN 4.6 4.2 . .
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Investigation of Volatile Components in Blood of Ovarian
Cancer Mature Teratoma and Normal Blood
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Abstract  Headspace solid phase microextraction ( HS-SPME) coupling with gas chromatography-mass
spectrometry ( GC-MS) was used to investigate the volatile compositions in the blood of ovarian cancer patients
(n=12) mature teratoma patients ( n=17) and normal people ( n=16). The extraction conditions were
optimized and 28 compounds were obtained in total. The three groups were further analysed by partial least
squares—discriminant analysis ( PLS-DA) with SIMCA-P software and obviously distinguished by the score
plots. With the loading plot eight relevant markers were obtained. It’s worth mentioning that the variations of
hexanal and amyl vinyl carbinol were consistent with those in the blood of liver and lung cancers suggesting
that hexanal and amyl vinyl carbinol could be used as the biomarkers for ovarian cancer and mature teratoma.
Keywords Headspace solid phase microextraction; Gas chromatography-mass spectrometry; Ovarian cancer;

Mature teratoma; Volatile biomarker
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