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I 00D AND FERMENTATION INDUSTRIES

DOL: 10. 13995 /j. enki. 11 — 1802 /ts. 201702021

( 400712)
46 (72.28% ~78.09%) . (10.23% ~17.00%) .-
(0.98% ~1.11%) .a- (0.62% ~1.35%) (E)2—  (0.42% ~0.73%) . (0.61% ~1.42%) .
(0.79% ~1.26%) . (0.49% ~2.59%) . (0.07% ~0.14%)
3 34 .34 38 & 2 4-
- N ; a— NG N D-
( whole—peeled citrus fruit) - -

( gas chromatography and mass spectrometry GC/MS)

13-16
( minimally processed MP) i
1-2
° > ( headspace SPME HS-SPME) (GC/
3-6
~N o MS)
. 1
[ ( solid-phase microextrac— L1
tion SPME) )
Supel 1993 g
Hpeieo ( 106°18°.106°56"«
29°397.10°3) ; C5 ~ C,, ( ) Dr.
’ ’ Ehrenstorfer GmbH : 99. 5% ( )
’ Sigma-Aldrich : :
: ( E-mail: wu- ( ) : : Eppendorf X
houjiu@ cric. cn) . . ( 300 )
e » (2012BAD31B10) ;
() (201303076-07) : °
( CARS=2745B) ; 1.2
( XDIK2015C052) 7890B/5977A - . HP-
12016 -04 - 14 12016 —10 -26
5MS (30 m x0.25 mm 0.25 pm)
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Agilent ; N 0.25 um) ; : 40 C 40 °C /min
250730 pm / 100 C 0.5 C/min 102 C 20 C/
/ ( DVB/CAR/PDMS ) min 140 C 15 °C /min 250 C 2
Supelco : RLGY-600 min; 250 C : ( He)
; DZ-400 1 mL/min,
; WBL25B26 N 1.3.3
WK2102T () EI : 70 eV: 280 C;
0 230 C; 150 C;
1.3 m/z 40 ~350.
1.3.1 1.3.4
3 min :
o . ( NIST 11. LIB) Cs ~Cy
(
0. 06 MPa 6s 2.5s .
) o 3 (400 MPa o
10 min) (100 C 5 min) ( .
) o 300 RI = 100n + 100C% = 4) (1)
3 ( by — 2y
. . t,, n+l n
) o ity by
3 >t > 1,
5 mL 20 mL 40 °C
15 min 1wl )
SPME 40 I(pgeg™) = X X
C 30 min 5 mino (2)
3 3 .
1.3.2 2
: HP-5MS (30 m x0.25 mm 2.1
g FrE T
i I Ik
T ER el
] 1% 1z
§§ gﬁ E A i 2 . ‘ ™
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1

Fig. 1 Total ion chromatogram of volatile components of whole peeled citrus fruits with different treatments

HS-SPME GC/MS 1

17-25
N 2,
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I 00D AND FERMENTATION INDUSTRIES

1

Table 1 semi quantitative results of whole peeled citrus fruits with different treatments

Npgeg™")
I om wlpha- Collyy 2.3 2.34 248 MR
(1S) 2 6 6-Trimethylbicyclo 3. 1.1 hept-2-ene
2 982 B- 6 6-dimethyl2-methylene-Bicyclo 3.1.1 heptane CioHye 0.52 0.22 - M.R '8 .S
3 1011 a- . & Phellandrene CioHy6 - - 0.49  M.R'".S
4 1022 o- 1-methyl4~ 1-methylethyl) 4 3-Cyclohexadiene CioHie 0.33 0.31 0.34 M.R 2
5 1036  D- D-Limonene CioHye 175.22 165.22 182. 54 M.R 7
6 1062 - . Terpinene CioHg 0.62 - - MR V7
7 1098 Terpinolene CioHie 0. 64 0.54 0. 67 M.R % .S
8 1148 - trans-Limonene oxide CioH,60 0.14 - 0.10 M.R 7 .S
9 172 1- 1-Decene CioHap 0. 06 0.12 0.10 M
10 1352 2 6- 2 6- 2 6-dimethyl2 6-Octadiene CioHig - - 0.06 M
11 1358 a- a. -Cubebene CysHy, - - 0.08 M.R %
12 1384 Copaene CisHay 0.14 0.10 0.27 M.R 2 .S
1 1396 B- Cyclohexane 1S 1. alpha. 2. beta. 4.beta.) -4-bis( 1-methylethenyl) — Cify, 1,25 0.97 5 01 MR .S
1-ethenyl- -methyl 2
14 1433 Caryophyllene CisHay 0.52 0.38 0.73 M.R 2
15 1464 Alloaromadendrene CisHay 0.67 0.48 1. 10 M.R '8
16 1471 Humulene CysHyy 0.11 0.09 0.18 M.R
17 1492 §- 3. Selinene CysHy 0.78 0.57 1.35 M.R *
18 s IRA 1. alpha. 7. beta. 8a.alpha.) 4 2 3 5 6 7 8 8a-octa— Coaty 282 o1, 65 42.97 MR 2 S
hydro4 8a-dimethyl-7- 1 -methylethenyl) Naphthalene
19 1521 laRA la. alpha. 7. alpha. 7a.beta. 7b.alpha.) Ha 2356 7 7a 7b- Cify 0.59 0.41 101 e
octahydrod 1 4 7-etramethyld H-Cycloprop e azulene
20 1537 o~ (9 = o Panasinsen CisHay 1.85 1.32 3.42 M
) 1680 B- 4aRo 4a. alpha. 7. alpha. 8a. beta.) -decahydro4a-methyld -methyl- Cifyy 0.05 B 0.09 M
ene-7 1-methylethenyl) Naphthalene
22 3-methyl-Butanal CsH,,0 2.21 3.00 1.54 M
23 853 (E)2-  (E)-2-Hexenal CeH,00 1.68 0.89 - M.R
24 1202 Decanal CioHy0 0.25 0.44 0.63 M.R *
25 1297 2 4- 2 4-Decadienal CyoH,;0 - 0.05 - M.R 2
26 1403 Tridecanal C3H,60 - - 0.14 M
27 1830 59 13-rimethyl4 8 12-Tetradecatrienal C17H50 - - 0.08 M.R **
28 1066 1- 1-Octanol CgH 50 0.57 0.73 0. 60 M.R 2 .8
29 1105 3 7-dimethyld 6-Octadien3-ol CioH g0 2.92 2.49 2.00 M.R 7
30 1145 - 2 8- cis-p-Mentha2 8-dien -0l CioH 60 - - 0.11 M.R 7
31 1226 Citronellol Cioty0 0.21 0.35 023  M.R?*.S
32 1184  4- Terpinen4-ol CyoH 50 0.33 0.51 0.54 M.R
3 1256 Geraniol CyoH,50 - 0.11 - M.R .8
34 1272 1- 1 -Decanol CoH,0 - 0.06 - M.R
35 798 Butanoic acid ethyl ester CeH 50, 5.9 1.60 .24 M.R?%.S
36 1130 Octanoic acid methyl ester CoH 50, 0.18 0.14 0.41 M
37 1133 3- Hexanoic acid 3-hydroxy- ethyl ester CgH 605 0.19 - - M.R 2 .8
38 1193 Octanoic acid ethyl ester C1oH00, 0.29 0.30 0.49 M.R%.S
39 1207 Acetic acid octyl ester CoH200, - - 0.17 M.R 2
40 1375 4+ert-Butyleyclohexyl acetate C,H,,0, 0.14 0.25 0.17 M
41 1390 Decanoic acid ethyl ester C,H,,0, 0.07 0.05 0.11 M.R ¥
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Mpsg”")
4 1251  D- D-Carvone Gyt 1,0 - - 012 M.R?.S
43 1454 (E) 5 9-Undecadien2-one 6 10-dimethyl— C3H,0 0.16 0.29 0.18 M.R
44 1822 Nootkatone C;5H»0 - 0.05 - M.R 2 .S
2- 4a 8- 42344a567- 2-sopropenyl-4a 8-dimethyl—-
45 1502 ’ T CysHy, 2.16 5.45 3.89 M.R *
1234 4a5 6 7-octahydronaphthalene
IAR{ 1Aa 40 4AB 7Bd) HA 23 44A 56 7B- 414 7- -
46 1685 1H- E laRA la. alpha. 4. alpha. 4a beta. 7b.alpha.) Ha 2 3 CisHyy 0.07 0.11 0. 06 M
4 4a 5 6 Th-octahydrod 1 4 7-etramethyld H-Cycloprop e azulene
‘M iR ;S R “-7
2 2 X 106 27 -28

Table 2 Total volatile flavor of whole peeled citrus fruits

with different treatments

/ / / / / /
% (pgg”) % (pgg™) % (pgegh)
9.47 20404 9203 1972 95.02  239.99

1.79 4.13 2.07 4.37 0.94 2.38
1.74 4.03 2.01 4.25 1.38 3.48
2.97 6.88 .11 2.35 1.02 2.59
0.07 0.16 0.16 0.34 0.07 0.18
0.96 2.23 2.63 5.56 1.56 3.95

100. 00 231.47 100. 00 211.59 100. 00 252.58

2.2
3 46
21 6 7
7 3 2
25.96 ng/
g 45.28 pglg
a- ) va- ( ) .D- |
) ( ) ( ) \B-
( ) ( )
( ) ( ) 8- \
( ) N o
D—
70%
2 o

135 ~ 180 mg/L *
172.22 ~182.54 pglg

e
30
31
o a-—
0.33.0.31.0.34 pg/g a-
o - (0.49 pg/g) .2 6- 2 6-
(0.06 pg/g) a- (0.08 pg/g)
o a— . N
a- N
32
o y- (0.62
ng/g) Y- -
o \B_
3
(E) 2- . . N
0.72 mg/L
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I 700D AND FERMENTATION INDUSTRIES |

2 4- (0.05 pg/g)
(0.14 pgl/g) . (0.08
pe/g)
B3 1-
( ) ( ) N ( ) N
4— ( ) o 1- N
, 26 .
 4-
33
34
p- 2 8- -
o 1-
35
0.13 pg /L .
3_

GB2760—1986

34 36 .
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37

23.25% 12. 13%
D- \B_ S N Y
45.43%
42.32% (E)2- .
153. 16% 30.19% (E) 2-
31.32%
38
. 4e
63.22% 4-
79.34% 73.23%
o D-
0.5 mg/L
31
3
(1) -
46
(72.28% ~78.09%) . (10.23% ~
17.00%) . a=  (0.98% ~ 1.11%) . a-

(0.62% ~1.35%)

1.26%) .
(0.07% ~0.14%)

(2)

34

34

(E)2-  (0.42% ~0.73%) .
(0.61% ~ 1.42%) .

(0.49% ~2.59%) .

o

3
38 &
9.03%  65.87%

(0.79% ~

A



5.70% 5.57%  109.22%
2 4- N NE N

; 12. 13%

9.44% N 42.32%
13.54%  62.35% o= N

N D- 0

(3)
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Effect of sterilization methods on the volatile flavor of orange juice
extracted from peeled fruit by enzyme

WANG Jun HUANG Linhua Ma Ya—-qin Dou Hua-+ting WU Hou<jiu"

( Citrus Research Institute Southwest University Citrus Research Institute Chinese Academy of Agricultural Sciences

National Citrus Engineering Research Center Chongqing 400712 China)

ABSTRACT Volatile flavors of whole peeled orange fruit treated with different sterilization methods were analyzed
by solid phase micro extraction-gas chromatography-mass spectrometry ( SPME-GC-MS) . Totally 46 aromatic compo—
nents were found and main components included limonene ( 72. 28% - 78. 09%) Valencene ( 10. 23% -
17.00%) a-pinene (0.98% —1.11%) «-panasinsen (0.62% —1.35%) ( E) 2-Hexenal (0.42% - 0.
73%) 3-methyl Butanal (0.61% —1.42%) linalool(0.79% —1.26%) ethyl butyrate( 0.49% —-2.59%) and
Geranylacetone( 0.07% —0.14%) . The volatile flavor components obtained from three treatments were 34 34 and 38
kinds respectively. 2 4-Decadienal Geraniol 1-Decanol nootkatone were detected from the ultra-high pressure
sterilization treatment. a-phellandrene a-Cubebene octyl acetate D-carvone were detected from thermal sterilization
treatment.

Key words headspace solid-phase microextraction ( HS-SPME) ; gas chromatography-mass spectrometry ( GC-MS) ;

whole—peeled orange fruit; volatile flavor
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