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Separated Bingtang Navel Orange Oil by Molecular Distillation
and Analyzed Aroma Components Combined with GC-MS

LIU Xiuming, LI Yuandong, ZHANG Yipeng, LI Chao, GAO Li, DUAN Yanqing

(Technology Center, China Tobacco Yunnan Industrial Co., Ltd., Kunming 650202, China)

Abstract: [ Purposes] The aroma components of the Bingtang navel orange essential oil obtained
by molecular distillation was analyzed which aimed at providing a basis for flavoring. [ Methods ]

Using Chu orange as the material, the oil was separated from peel and pulp by molecular distillation
after squeezing, and the volatile components of orange oil were analyzed by using of gas chromato-
graphy spectrometry (GC-MS), and compared with the main chemical of orange oil in ISO standard,
finally, flavor evaluation of orange oil was carried out. [ Results] With the mass spectrometry lib-

rary search, 58 compounds were identified which account for 97.344% in the volatile components of
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Chu orange oil. Among them, 7 were alcohols (2.418%), aldehydes 11 (3.403%), esters 2 (0.034%),
alkanes 31 (90.959%), ketones 3 (0.164%) and other compounds 6 (0.521%), of which alkane content
dominated. The major chemical constituents include limonene (76.769%), myrcene (7.001%), lin-
alool (1.912%), decanal (1.112%), a-pinene (3.046%), sabinene (1.783%), aldehydes (0.959%), etc.
Compared with the main chemical of orange oil in ISO standard, all the 14 main chemical compon-
ents of Chu orange essential oil were detected. The test results were compared with the main chemic-
al components of the orange oil in the ISO standard. It was found that the 14 main chemical compon-
ents in the orange oil were detected in the Chu orange oil, but the content accounted for a big differ-
ence. Sensory evaluation showed that the orange juice added Chu orange refined oil sample refine-
ment of the degree of increased oral comfort, significantly increased sweetness, richness improved,
good sense of hygiene, oral residual improvement. [ Conclusions ]| The main chemical components
of the orange oil obtained by molecular distillation are similar to those of the traditional sweet orange
oil, but their proportions are quite different. This study provides reference for the development and ap-
plication of different orange oils in cigarette flavoring.
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Fig. 1 GC-MS total ion chromatogram of orange essential oil
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Tab. 1 Qualitative analysis of GC-MS of Chu orange oil
wEw AR BRI ) /min - AHE E% HE PRF B ) /min AHXS A &%
compounds time relative content| compounds time relative content
C\ % hexanal 8.59 0.007 (Z)-% F-lE cis-carveol 21.64 0.069
1E % nonane 11.44 0.004 PELERE neral 22.08 0.302
BE# heptanal 11.53 0.005 7 /71 carvone 22.38 0.125
o-fIH1%% alpha-thujene 12.39 0.020 % geranial 22.90 0.257
a-JE# alpha-pinene 12.69 3.046 LI5EE perilla aldehyde 23.35 0.108
)i camphene 13.26 0.019 o~ F% alpha-sinensal 23.99 0.083
1EPERE 1-heptanol 13.70 0.003 ZERFBAERE neryl acetate 25.82 0.027
)% sabinene 13.93 1.783 i )% copae 26.18 0.138
B-Jit} beta-pinene 14.16 0.129 B-}+F i beta-selinene 26.27 0.011
JHEM myrcene 14.35 7.001 [ B VHE calarene 26.46 0.146
IE2E# octanal 14.78 0.959 L5541 decyl acetate 26.62 0.007
0-7K /74 alpha-phellandrene 15.03 0.080 (E)-o-FFr 1547 trans-alpha-bergamotene  26.66 0.006
3-¥84f delta-3-carene 15.12 0.792 ~+ Z M dodecanal 26.74 0.153
¥4 limonene 15.95 76.769 B-F 774 beta-caryophyllene 27.43 0.077
y-FAJH M gamma-terpinene 16.74 0.034 o- T ¥ alpha-selinene 27.50 0.003
1E3WE 1-octanol 16.92 0.135 KARAF % D germacrene D 27.65 0.156
(Z)-’K & 4204 cis-sabinene hydrate 17.12 0.050 (E)-B- 4 & ¥ (E)-beta-farnesene 27.86 0.032
2-¥E4% 2-carene 17.45 0.018 B-fif /K JT/i beta-sesquiphellandrene  28.03 0.010
i A terpinolene 17.58 0.105 77 &) allo-aromadendrene 28.09 0.009
F5 #E Ml linalool 17.89 1.912 -4k alpha-humulene 28.35 0.019
1E T/ nonanal 18.00 0.189 y-Mk 2% gamma-muurolene 28.73 0.014
(E)-X #-2, 8- Jfi-1-F% trans-p-mentha-2, 8-dien-1-ol  18.71 0.047 y-J+FHfi gamma-selinene 29.04 0.016
k-1, 2-Fr 154 limonene-1, 2-oxide 19.05 0.222 (E, E)-0-4 & X% (E, E)-alpha-farnesene  29.17 0.032
(B)-FrEH-1, 2- 3R A0 trans-limonene-1, 2-epoxide 19.17 0.197 CUEPEIE A valencene 29.26 0.235
B-Fl P beta-sinensal 19.46 0.228 5-HFAH delta-cadinene 29.78 0.125
4-FATIEE terpinen-4-ol 20.55 0.013 HiZBE elemol 30.51 0.018
[&Md cryptone 20.76 0.027 BT E A caryophyllene oxide 31.54 0.022
o-FAJHEE alpha-terpineol 20.95 0.224 HERE: 2 il )75 eremophilene 31.60 0.003
1EZ4WE decanal 21.07 1.112 [ i nootkatone 36.53 0.012
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Tab.2 Evaluation of aroma of Chu orange essential oil

Gy B URIE % B URAE
component aroma characteristics component aroma characteristics
- A AL S b it b =R
R R, B K. oty W8 RS SRS WEROALE.
alpha-pinene resin; rosin. alpha-terpineol S\.;vee't, fr?grant orchid, white lemon scent; sweet after
dilution is very strong.
ek FF, BTG IS8T RN BAS BV RG T B A MR .
sabinene spicy, terpene and citrus. decanal strong osmotic orange peel and fruity sweet; citrus flavor.
B-TR N TARA, MIRE, BF: BUHAIRIRE. REERE IR E AT, A AR .
beta-pinene dry woody, resinous, rosin; taste like rosin. neral intense citrus and lemon notes, slightly herbaceous and fatty.
D-carvone-Fr /. AN - T far 22 AT
FHE WRRE, WilEE: BEW, RIS . T TR
myrcene resin, terpene; creamy, herbal and citrus. carvone D-carvone: the smell of coriander; 1-carvone: the smell of
Dutch mint.
B JaWiE, KRE: WG R, TRTik. T SRAY AT R R
octanal fatty, fruity; orange and citrus sweet, fatty. geranial strong lemon-like aroma.
3B TR RO B R SR kPN FE, A, AEE, MEENNEE.
3-carene fresh, pungent terpene breath. perilla aldehyde spicy, fatty, herbaceous, withered musk and dill.
Frg s Pk, MR AAE . il B A KREF, *F.
limonene  alkane, citrus and rosin. copae woody, spicy.
1ERE W7, BOE, WE, S 50k, MRk, || o A, RS, AT, SAEE, MREARP2E.
octanol orange, rose, waxy, sweet; herb, citrus and oily. dodecanal sweet, fragrant, citrus, herbaceous, with violet after dilution.
wEs A B, RE, MEEE, ARARAE. EAETENEAE I AR, ek,
terpin sweet, rosin, slightly fennel, with a pleasant atmosphere. valencene citrus, aroma smell.
e o : F NP ;
FE AeE, AR, WIS EEEE, S -
linalool floral, woody, faint citrus; sweet scent. delta-cadinene mri};ture) Y, Stghtly spicy €
IETBE VORIEE, JRIEE, WRfE BA MG . o-Hi RS T T HRHE & W
nonanal rose, fragrant, waxy; citrus-flavored after dilution. alpha-sinensal the characteristic aroma of oranges.

®3 WEBEBERS

Tab.3 Aroma components of Chu orange oil

25 category

U F R S) fragrance ingredients

24 alcohol

R acid

%% aldehyde

felfi kS alkane olefins
fig% ester

fi1% ketones

HAth other

FRERE . a-FAMEE. IE¥EE. 4-FAMEE. IEBERE. MIEmS

linalool, alpha-terpineo, octanol, terpinen-4-ol, 1-heptanol, elemol, et al.

& W] R EUF B43 no obvious aroma components

IEZEE, IESERE. ETEE. 2. LR, o-EHEEESE decanal, octanal, nonanal, dodecanal, neral, alpha-sinensal, et al.
o-JRMG S RN B-URME. FERME. 3R AE. mESAG. O . DARTEERE . S-ALIARSE

alpha-pinene, sabinene, beta-pinene, myrcene, limonene, terpin, copae, valencene, delta-cadinene, et al.

LIRFETENE . ZRZIE%E neryl acetate, decyl acetate, et al.

F . [FRHEHZE carvone, nootkatone, et al.

T BA B i EUF 15> no obvious aroma components

x4 WAHNEBRUSYSELHEXLER

Tab. 4 Comparison of the proportions of the 14 main compounds

%4y ingredient AT /% relative content  HfG/% the lowest %t =5/% the highest 2 ETE[HE A Is it within range?
a-JR# alpha-pinene 3.046 0.4 0.8 7 no
4% sabinene 1.783 0.2 0.5 7 no
B-JR M beta-pinene 0.129 0.02 0.15 & yes
HAES myrcene 7.001 1.5 35 7 no
1E 3 octanal 0.959 0.1 0.3 7 no
¥ )% limonene 76.769 93.0 96.0 7 no
1E T/ nonanal 0.189 0.01 0.06 % no
F5 A% linalool 1.912 0.15 0.7 73 no
1EZ4W decanal 1.112 0.1 0.6 7 no
PELEE neral 0.302 0.05 0.1 7 no
#rIHB% geranial 0.257 0.1 0.2 7 no
EUAE VG LA i valencene 0.235 0.01 03 # yes
B-i#H 15 beta-sinensa 0.228 0.01 0.05 7 no
-l # % alpha- sinensa 0.083 0.01 0.04 7% no
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