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Abstract: The aims of the study was to evaluate dynamic change of volatile oil in the flowers of Citri
Grandis Exocarpium(CGE), and to provide data for application of CGE flower and development of its
volatile oil. Prior to ingredient evaluation of the volatile oil by gas chromatography-mass spectrometry
(GC-MS) , distillation extraction was conducted on freshly-picked flowers of CGE at four flower
development stages (bud initiation, pre-bloom, full-bloom and withered flower). Activity analysis of
volatile oil was then carried out based on network for flower of CGE-activity components-targets.

Results showed that volatile oil of CGE flower mainly involve vy -terpinene, D-limonene, linalool,
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farnesol, nerolidol, B-pinene, alkenes (56.84% ~ 70.19% ) and alcohols (21.33% ~ 38.34%). The

alkenes displayed a gradual declination at flower development stages, and the alcohols showed a

tendency to increase and then decrease, peaking at full-bloom. The total amount of volatile components

kept a high level at bud initiation, pre-bloom, full-bloom stages, and individually decreased at

withered flower stages. Farnesol, linalool, a-phellandrene, nerolidol and citronellol, of all the volatile

components, has a higher activity in antibacterial and oxidation-resistant properties.

Key words: flower of Citri Grandis Exocarpium; volatile oil; dynamic change; GC-MS; activity

analysis
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1.3.1 #x ey SE (P ANRILMEZ
B) (2020 4F ) 45 &0 I 2 b i H . Uk AR AT
BEAEZY 100 g, BYREJ & T A E 25, ik
500 mL, fnAA 2k I IS OREFOHE 5 h, WA DU E A%
TR, LATC/KERIRENILK G 4 °CReTHiss H .

1.3.2 #R R4 2% Zheng et al. (2018)
B9 s o WERA R 1.3.1 A 5 & 9H 100 L BT
2mL &I, I =X B 100 pL L iNIEC
R ZNEE, F2A), .
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Fig. 1 Total ion current of volatile components in CGE flower
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Table 1 Composition and content of volatile components at different flowering stages
{58 18]/ AN &/ (mg-mL ") IR EETREL
=2 _ &Y CAS % - X . -
min AR A BT e RI RI
1 10. 32 o~k 2867-05-2 6. 46 6. 16 4,38 3.57 925 929
2 10. 55 (1R)-(+)-a-TRHis 7785-70-8 16.54 14.80  11.31 9.51 933 929
3 11.81 = 3387-41-5 5.02 3.47 3.18 1.78 973 974
4 11.98 o lRRE I 499-97-8 26.47 21.87 19.79 14.61 978 1 004
5 12.39 IR 18172-67-3  71.10  62.58  48.57  46.20 990 979
6 12. 88 a-7K I 99-83-2 5.90 2.73 1.72 ND 1005 1005
7 13.22 a-Fi i 99-86-5 3.92 4. 48 2.19 2.82 1017 1017
8 13. 49 (Rl AE 4 535-77-3 31.41  15.08 33.55 16.06 1026 1023
9 13. 68 D-#7158 0 5989-27-5  81.81 72.52 71.16 57.03 1032 1028




5534 XN, A AARLLAE R B Al i i Bh A AL A B s Ak 2 A 91

&
R ﬁé?ﬁjﬁ.ﬁl‘ﬂ/ o CAS 2 _ X &/ (mgmL™) R ERFEEL
min MEW el BT e RI RI”

10 13.71 BRI W 555-10-2 14.59  5.91 5.09 ND 1033 1031
11 14. 04 AR 122-78-1 ND ND 1.49 ND 1044 1045
12 14. 16 3N 13466-78-9  16.61  8.28  8.68  3.38 1048 1011
13 14. 60 P-F I 99-85-4 98.83 100.78 72.99  79.85 1062 1060
14 14.93 (E)-SAb )5 s 34995-77-2  7.11 7.29  4.00  7.54 1072 1086
15 15.37 i i T 586-62-9 8.52 8. 64 7.42 6. 10 1085 1088
16 15. 42 (Z)-% A 5989-33-3 2.73  3.05 ND 4.31 1087 1074
17 15. 85 I 78-70-6 19.31  27.10 70.51 18.58 1099 1099
18 16.92 KNG 140-29-4 ND ND ND 1.18 1137 1144
19 17. 40 T 106-23-0 2.45 1.59 4.54 2.10 1153 1153
20 18.27 4o 562-74-3 1.49 ND 1.26 ND 1165 1177
21 18. 69 o-F I 10482-56-1  1.77 1.37  2.73 1.46 1195 1190
22 19. 56 A 106-22-9 310 2.00  2.48  2.35 1226 1228
23 20.75 o-0.2 3-8 4411-89-6 ND 1.35 ND 1.25 1268 1279
24 22. 66 M 20307-84-0  2.23 1. 46 ND 1.48 1338 1338
25 22.74 S 1T 1R HT TR 134-20-3 ND 1.91 2.56 2.01 1341 1343
26 24,93 B-AT TN 87-44-5 12.26  6.06 833  6.12 1423 1419
27 25.53 T i 5L PN 3796-70-1 ND ND 1.21 1.45 1447 1453
28 25. 84 o~ i 6753-98-6 1.56 ND 1.16 ND 1459 1454
29 26. 47 (-)-%lii D 23986-74-5  8.70  4.81  4.94  4.29 1484 1481
30 26. 82 () - XU RAR T -4 24703-35-3  3.46  2.05 1.93 2.20 1497 1495
31 26. 96 o= e 502-61-4 1.93  3.00 430 212 1503 1508
32 28.39 R AL AT 7212-44-4  48.03  70.74 58.10 54.43 1563 1564
33 29.57 (+)-B% M 465-28-1 ND ND 1.51 1.96 1613 159
34 31.21 DL-2,3-"4-(6E)- e B 20576-54-9 ND 2.20 1.16 1.53 1685 1696
35 31.35 (Z,E)-4 AW 3790-71-4 1.41 2.41 .59  2.13 1691 1697
36 31.73 (2Z,6E)-4 5 M 4380-32-9 ND ND 1.09 ND 1708 1727
37 31.89 e 4602-84-0  31.49  59.57  66.34 40.53 1715 1713
38 32.33 AR EE 502-67-0 ND ND 2.53 ND 1736 1735
39 34.35 (E,E)-%6 WM R 4128-17-0 ND ND 4.30 3.37 1831 1843
40 35.47 (87,117)-Heptadecadienal 56797-42-3 ND 1.81 1.60  8.70 1886 1886
41 35.57 Unknow Unknow ND ND 1.34 5.35

42 37.18 [LLyiEE 1898-13-1 5.94  7.35 1.10 1.08 1987 1939
43 38.62 Unknow Unknow 3.73 1.58 2.21 ND

44 39. 10 Unknow Unknow ND ND 2.63 ND

RNy B/ (mgmL ) 545.86 535.99 546.93 418.39
1) RIUZF R E A B A B8 B ] 158 Pk B P B 48 50 RUTFR TS A 22 Hh DE R 3 A AR B F5 4; Unknow /R A&
BoE i, NDFRAAKH

WABRLLEE AL S T A RN AAE BT, (IR -(+)-a-TRM . AT . a- /KPR . a-F I
TH N B B A 20 B, BLAE a- AR L L SO L 3-EEME I A AR S 2 R Y
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Fig. 2 Composition distribution of volatile components

at different flowering stages
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Fig. 3 Dynamic change in volatile components at

different flowering stages
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2.3 UBARBEFTSRS

OAV {8 F T JUI W 5 % % 15l 43 % 4 R S R0 2
TRAR B, DA B DY BT B ERE . R
o AU 21 AL 4% 22 R W R 1 o Ik B8 I 00 R 1
R g (T8 R R AR A OAV (B (£ 2), 45 R
LS WA 21 FpE & M 43 Xt A6 R ) BT kAR
(OAV > 1), 64 AL 1145 20 Fh, BRI 1 24
T o AR LA B R A AE SR 2 2L, Tl
B EF SN OAVIE R ER T 1, B LiGL
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HEAESS 400, J& TRETTH A B AE 7 —UoT
WARLLAE Z PR IE & S M AR T, F R
TACRELLAE BT . B, AR R

MR WOFREEE R A R RENCRAER; (1IR)-
(+)-a-TRM HA MR . IS SFRAIROR; p-FA TG
AN RIMAEEMA R D-ArEIsAET

FrE A ERBERAME . HE . FHTUK;
a8 1m] R P g HAT AR R B A R AT R R

WA AR A IS T AR OB B K RTINS R (2
TR, 2017 REFIESE, 2017),

w2 RN B I E

Table 2 Odor activity value of volatile components

A= FERMEN T FUHE/ (mgL™) A
WA eI T LI
1 Dy R 0.014 1349. 98 1.895.28 4930. 61 1299. 31
2 (1R)-(+)-a-JEH 0. 009 1857.99 1662. 40 1271. 10 1 068. 43
3 R R 0. 005 382.76 511. 40 402. 03
4 RO 0. 004 371.47
5 (+)-#H% MEZ 0. 008 188. 06 244. 51
6 R 0. 481 205. 46 209. 53 151.75 166. 01
7 D-FrEG 0.478 171. 14 151.70 148. 87 119.31
8 e B 0. 555 56.74 107. 34 119. 54 73.03
9 A 0. 060 41.03 26. 58 76. 02 35. 17
10 (E) -4 Ak D5 T 0. 060 118.55 121. 45 66. 66 125. 63
11 [N 0.147 57.93 58. 80 50. 44 41.50
12 [EEyiy 2 0. 800 39.27 18. 85 41.94 20. 08
13 REAL AU 2. 100 22.87 33. 69 27. 67 25.92
14 o-FiTHA 0. 082 47.75 54.57 26. 66 34.36
15 BIK I 0.268 54. 46 22.06 19. 00
16 o-IK T 0.100 58.99 27.32 17.24
17 p-LNT I 0. 585 20.97 10. 36 14.24 10. 46
18 B-IRN 4. 160 17.09 15. 04 11. 68 11. 10
19 A i FE T 0.123 9.81 11.75
20 Bk 0.364 13.79 9.53 8. 74 4. 88
21 fiEa 0.571 5.42 3.51 4.35 4.12
22 oA ¥ 0.275 5. 66 4.21
23 AT A 2.133 0.70 0.59
24 o-FA T 9. 180 0.19 0.15 0.30 0.16
25 (Z)-S8 b5 i 0.210 13.02 14. 53 20. 53
HOAVEH/10° 4159. 00 4825. 44 8 072.35 3718.29

2.4 ERBEEST

i 3 TCMSP B3 78 1 CTD i e 48 & 315 51
AT LA S M LA A D HE 55 656 4>, Horp S5 R
VEFM SRS 1514, SHUAILA AT A5 236
A, S ARSI H SR 2 1424

T RIVHMURG LL AR R o BT 1, M T e
CLAE-TH P8 R P26 1R (181 5) o [ 5 P (aE
NIE R RN SY, G FRR BA M
PR A A0 5 DI BE A, IR AR A 3R 2 i
Ko BPREME 22 fFh i . RO > AL fE,
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Fig.4 Dynamic change in OAV values

at different flowering stages

(] B AP B > A AR A O e 2 AF o MR A0 B2 (E X
S VR BEAT HE P R B JE R . R
7K T RS AL AU I A 55 2 258 1l 2 ) 400 B3 A
PrAAALTE PR A

5 A5 T % B T 440 T 400 TR %) S8 R 1, S )
2 MRS A 25 K NI RE (o 40 A R 5E T 4 O, 4
MNEDBIEER. MACSHKE . BV ihE
(Herman et al., 2016) . K 7 T 5 ( %= w W %,
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o T 2 B0 1) BT B G 1 K 29 (Boukhatem et al.,
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Fig. 5 Network diagram of CGE flower-activity components-targets
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