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AT e IR AE A A R R, RIS, 38 fe HR A S BOGR Y
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BT BT AR RS RL A

1 REIE

1.1 &8l UK IRIRAET 2022 4F 4 AR AR
AR RN TV TLIX, 28 S0 M B 2 i AR L Bl 2 A B
75 % AR HE 8 o R T RHE Y e IR (Dimocarpus
longan )AL
12 FEMFRIXF DXF-20D £ £ X0 i
BLOT M T KA AL R & A R WD UV-
1800PC DS2 #45 HR AT UL 4356 B i (b 1 5535 3k
A2 BR S H] ) s KQ5200DE %58 1 7 i 15 e Y
(Rl B A A AR AT PR F] ) ME104/02 HE K1
CHFRR ) -FE R 2L E8 A BR A 7)) 5 B A R 5 X
PR (IR BT 3l A FRA R o

1,1 Z 2L/ DPPH (I M- M)
FHRAR); K OE. TKPEE., LRLFS. 1IE
TEEOHTal vEPe AL TR A BRA )5 L(+) ik
IR (V8 Ble Bl B A A7 BR A WD) 5 S A Ak Be )i (T-
AOC) I & (ABTS %) (g F A4 Yy B4 B
NP
1.3 ZMREBELZMEREE BURRE T
1000 g, g, it 4 50, BT R MR EES 1Y 15
JEBEHE T, F IR 105 BRHR LL I A ZE 18K, R HL A
BRI E I, J2H 8 h, 1551 4 1 (@ iRy
R Ay e MR A4 2 TR i o
1.4 GC-MS ##i&H Aift: HP-5SMS E41E
(30 mx0.25 nmx0.25 um) ; S A Z3(99.99%);
A 1.0 mL-min 'y FEAE R 0.4 pls; 433 LA
10: 1; AL LR BE R 250 °C, FJF FFR: 70 °C L
10 Cmin' FF{E ZE 100 C, P4 2 Cmin' FH{EE
120 °C, 45 3 min, Bl 2 C-min”' FHE E 140 °C,
4% 3 min, HLL 10 C-min™ T} R 2 2 16
230 °C, f#4F 3 min,

MS Z . 42 DR E N 280 °C, LB =l
EI J&, B FRER N 70 eV, B FIRIEE N 230 C, 1Y
RFFIREER 150 C, fFHEARH RN 1741V, F4 5
YL 45 ~ 550 mez”!, ARG RIBREERD 2.94 K, 57

FE3R 3 min,
15 RBEEEZMERSLEE RHKEEMS)H
X FER B8 F6 B H G (RD A 25 6 19 7 15 %8 GC-MS
o 0 30 9 45 K M A HEAT S E o B GC-MS 43 AT
JIrAS 2 () 45 Fh o3 0 i (5] 5 NIST14 Fl NIST11
TG SR AT HOXT, 256 AH O Sk o e IR A6 35 &
PEYI R A5 AL R A7 o a0 T AR — Ay T
AL B A E 43
1.6 ERESKEEEREITENMATE %k
B YIVELE FRELT 2 )1, KR A5k A B ML HE R 1
WEL B (3] {41 36 i 5 [ (R 531) R0 1L, i % 1 {4
A T 2 AH AN b S5 7 il TR 31 0 S 1 S AT B
T 48 AE % R S ml R ) R T B A M vk
B, ARBFCR R R s 2 E . # B DL AR
KA E YRR BEAE(04V):
OAV=C/T, (1)
Krf, C HEEEAAEYAEXTE & &, T ik
AP I
FEABYE 04V HBK, ULBHZIL &P %F
THRAE A AR STl R . 2 04v=1, Ui %
A YT REXT B A B A BRI, SO
FALAY; 2% 0.1<04 V<1, VEHTZAL A4 Al fExt
FRREABMEN, & SChBIERIEY;
M 04V<0.1, UL TN A S 58 30 T b 35 5
E SCHIBTER S D™,
1.7 ZRIEHRBE RIEE TS, g 45
i BIFREC 1 g BT 5 MAREIE A, L1
20 HPRRE LAY BN AGBZlK . iR, 8%, 2RO
TS FIIE T, 1290 1 h, 87 2 H 20 minGRE 5 1) %
200 W, M IRLEE 40 °C) o FRRIARS AN 43 3 HAH
N7 PR A AR 43R AR, 1L U8, 15 31] 5 FhAE i
W3 R K $E 7 (DF-WE) . F B4R BUGR (DF-ME) |
LT HUR (DF-EA) . 412 Z B $2 B (DF-EAC)
FNIE T B HU% (DF-BE) .
1.8 DPPH B HEFRFEMEIRE s HlEI s A4
A FERFRARE ST 10 mL A, 5T
1, B4 M 2 mL DPPH iAW, To/K B2 o
WEYER N 1 h, 78 517 nm P KA 2 WOE(E, 15
DPPH [ HJEIE R 1Csy. FHMEXTIRZA] 4 g L
FIPTIR I ER T Y, DPPH FHJG/K £, e il Aot e vk
FEh 0418 gL',
DPPHIF R #(%) = 1 — [(A| —A2)/A¢] X 100, (2)
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K, 4y ToK CBEEAFE G IMOCRE, A, HFE S
WHIWOERE, A, MTTK B DPPH (I SEEEN
1.9 ABTS BBEFRINGE 705l BOA R Y
FES IR 10 pL, $2 32050 G U ] 15 45 AR A0 A A
7€ 734 nm b P € WA, T3 ABTS ¥ R 3 A
ICsq, FHYEXT B8 Trolox.

ABTSTHER (%) = [Ao - (A1 — A2)]/Apx100  (3)
K, 4 RS AR IRZH B IOGRE, 4, Al e 2 A i
FEIE, A, X RELH MR
110 EEALIE RIS 2 ) AR 4 b HER H
Microsoft Excel k14, 77 2253 #t J& 1Cs 2K FH SPSS
Statistics 22.0 A4, 45 B VIS E PR UEZE TR o

2 HRE5HH

21 EFEEREEEZERS D RA GC-MS
J7 AT, A5 B e IR AE 44 2 PR B o 1) S s I
HRE 59N LE Y, i EEE RN U =
82.20%. Horr, %5 MR Y 40 4 (5 AIXT
A S 64.95%, ZZRMEY 54 A E S
i O11.12%, BG5S AHX A
3.06%, REMIR 4 A~ b AHXS A 43 & i 1.17%, AR 53
SIS B, B ERATERZEAS 1. BERHJRIR AR
R ) FEE AU RIS R G, HUOE %
ke e G (3 1),

R1 EREERZERSHREMEMENESSE

Tab. 1

The retention time and relative percentage content of volatile components in longan flowers

AR

PREE FXTE , ., o TR
G2 W min Ao o AT TR g
. - Molecular  Relative
No. Retention Relative Compound Measured
. . formula  molecular
time/min  percentage/% . lue
weight
1 27.10 0.27 P& AL Neroloxide CH;50, 170 170.12
2 30.16 0.13 ififi i1 )75 g-Terpinene CioHy6 136 136.13
SRLZLAERE 1,3-Cyclohexadiene-1-carboxaldehyde, 2,6,6-
3 30.44 0.05 - R Y 4 CoH,40 150 150.10
trimethyl-
4 33.75 0.08 3—E§ 7 3-Carene CioHye 136 136.13
36.30 0.48 1 75k Anethole CyoH,,0 148 148.09
42 HA4-H I 3-(1-H I 253 1-(1-H B 206
6 39.56 0.17 3£) U Cyclohexene, 4-ethenyl-4-methyl-3-(1- CysHy, 204 204.19
methylethenyl)-1-(1-methylethyl)-,(3R-trans )-
41.57 0.05 1E 341 n-Decanoic acid CoH200, 172 172.15
41.84 0.21 (+)-HE 75 M5 (+)-Cyclosativene CysHay 204  204.19
9 4232 3.27 (-)-o—BEVERIM M (—)-Alpha-Cubebene CysHyy 204 204.19
10 42.81 0.05 B~ 5544 (—) -beta-Bourbonene CsHy, 204 204.19
11 43.15 1.55 BT beta-elemene C,sH,y 204  204.19
12 4416 0.03 (=) T ¥ isocaryophyllene CysHay 204 204.19
13 4431 0.03 VWELE Cyperene CysHoy 204 204.19
14 44.73 0.09 o~ F-H ¥4 (E ) -alpha-bergamotene CsHyy 204 204.19
15 4535 16.51 £/ Caryophyllene CysHy, 204 204.19
16 45.69 2.11 ORI RE - (-RELRE)4-(1-FERL C,H 204 204.19
: : F)—, (1R,2R) g-Elemene 155724 :
17 46.04 0.09 B—FENI7i beta-selinene C,sHy, 204 204.19
18 46.32 0.73 F M Aromandendrene Cy5Hyy 204 204.19
19 46.77 0.05 £ ¥ Longifolene CysHyy 204 204.19
1,2,4a,5,6,8a- 5 -4,7- " HH 1-(1-H Rz 3%
20 4697 0.31 820,887 2 TR IR CysHyy 204 204.19
alpha-muurolene
21 47.10 0.58 BTk beta-maaliene C,sH,y 204  204.19
22 47.49 565 W R4 Humulene CsHoy 204 204.19
23 47.68 0.41 F#J# Alloaromadendrene CisHy, 204  204.19
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Zi%k 1 Tab. 1 Continued
o - ‘ AEXT T
S5 B i e i SFRrERERE G
No. Retention Relative Compound Molecular  Relative Measured
time/min  percentage/% formula mole.cular value
weight
24 48.42 11.98 y—HIH-J5 gamma-selinene C,sHyy 204 204.19
25 48.52 1.27 7K %4 gamma-Muurolene CysHyy 204 204.19
26 48.79 0.34 o— %5 THtLM% alpha-amorphene CysHyy 204 204.19
27 49.10 0.10 (—)—Ih Y4447 () -Aristolene CysHyy 204 204.19
28 49.28 0.32 (+)—0-H& i (+)-delta-selinene CysHy, 204 204.19
29 49.64 0.41 (=)o 244 alpha-Muurolene CsHyy 204 204.19
30 49.93 3.72 a—FiH- 4 alpha-selinene C,sHy, 204 204.19
4,7- " H R - ki-2-3-1,2,3,5,6,8- /N A 25 |-
31 >0.24 1.62 IsopropTl%ﬂ—diﬁjl;:hyl-5%2,3,5,6,8a—hexah;d;naphthalene CisHag 204 204.19
32 5050 0.33 éi:;jb%;: CHARAS 2 DRe- 1 204 204.19
33 50.90 1.27 (+)—p—HE #8485 (+) -gamma-Cadinene CsHy, 204  204.19
34 51.24 5.43 S—HEH N beta-Cadinene CysHyy 204 204.19
35 51.65 0.24 (+) B+ (+) -beta -selinene CysHay 204 204.19
1,2,4a,5,8,8a— &4, 7- I H-1-(1-F 3£ 23)—,
36 5215 L7 ( 1R,4aS,8aR%@F%Naphthalene, 1,2,4a,5,8,8a- . 204 204,19
hexahydro-4,7-dimethyl-1-(1-methylethyl)-, 157724
(1R,4aS,8aR )-rel-
(4aR,8aR)—2—5 A H—4a,8-— HI -
37 9280 660 123,440,568 /\ A2 Selina-3,7(11)-diene Cistoe 204 20419
38 53.79 3.55 (=)—o~1l7 22/ (-) -alpha -gurjunene C,sHyy 204 204.19
1,1,7,7a-VU P 3E—1a,2,6,7,7a, To—/< A~ 1 H-FF R 3 2%
39 54.70 0.62 1,1,7,7a-Tetramethyl-1a,2,6,7,7a,7b-hexahydro-1H- CysHys 204 204.19
cyclopropa[a]naphthalene
40 55.25 0.81 HiEE4,7(11)-—%% Valerena-,7(11)-diene C;sH,y 204 204.19
41 55.63 0.09 »—E A gamma-himachalene C,sH,, 204 204.19
4 55.85 0.23 y—ilr 254 gamma-gurjunene CysHpy 204 204.19
43 56.33 0.14 o~ AYA alpha-Guaiene CsHy, 204  204.19
44 56.45 0.25 S-ATBIA M beta-Guaiene CysHay 204 204.19
45 56.62 0.33 LHAME Cedrene CisHay 204 204.19
46 57.97 0.58 A—FLFM I (+)-delta-cadinene CysHyy 204 204.19
47 58.54 1.13 T—FE#APE tau-Cadinol Cy5H,0 222 222.20
48 59.25 2.53 1IE—1%¢ Eicosane CyoHyy 282 282.33
49 60.01 1.00 o—t&M-¥fidelta-Selinene CysHyy 204 204.19
50 6178 0.07 7} fiaromadendrene CsHyy 204 204.19
s1 63.97 032 fr’iigis;l_:qj L2 F%EMA 2-Pentadecanone, 6,10,14- C iH,0 268 268,28
52 7455 040  SKZRFE Tl Dibutyl phthalate CiHpOy 278 278.15
53 75.15 1.00 FERHR n-Hexadecanoic acid C16H3,0, 256  256.24
54 81.49 0.14 75kt Hexacosane CyeHsy 366 366.42
55 82.77 0.08 JPJFRIR Linoelaidic acid C,5H3,0, 280 280.24
56 83.24 0.04 TR Oleic Acid Cy3H3,0, 282 282.26
57 90.21 0.04 1E——%t Heneicosane CyHyy 296  296.34
58 97.41 0.11 1 PU%e Pentacosane C,sHs, 352 352.41
59 101.78 0.24 —Tt%¢ Heptacosane C,7Hsg 380 380.44
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HIEATRB AR TUAR . T AWK, 15 A ik
OVA(ERZ HEA /ST A Bk, U E IR 1R
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BTG A 3R IR MIARR R, B S
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Tab. 2 Olfactory threshold, relative aroma activity value and aroma type of longan flower aroma components

%> wE) M5 9/ (mg m ™) . FeNit]
YAESIGEEHOAV
No. Compound Olfactory threshold/(mg'm™) AR Aroma type
kk V= | VA
1 5 g-Terpinene 14~16 0.08 ~ 0.09 R UL a )
Potential aroma compound
Sk V=3 VAN
2 3-¥5 i 3-Carene 9.3 0.01 iekiaeildadel
Potential aroma compound
N SN
3 [ 7l Anethole 0.14 3.43 KA LAY
Key aroma compound
e Lo e A
4 1EFR n-Decanoic acid 0.05 1.00 KA UL
Key aroma compound
Y = A )
5 A Pr¥Caryophyllene 15 11.01 KHHIEY
Key aroma compound
6 AR R T e 0.6 L5 KHEULEY
Dibutyl phthalate ’ ’ Key aroma compound
PR RSy
7 Lo >10 <0.1 .
n-Hexadecanoic acid Potential aroma compound
8 R Oleic Acid 44 _ _
AR E Y
9 1+ PU%E Heptacosane 1.0 0.11 Modifying aroma
compound

2.3 #FR{E DPPH HHREHKAES DPPH A
G BRI IR 25 R R, TR HR AL N [R) 7 590 $2 OB 24
A — TR PR A TG P, U HR TR RR 5 R 4
B, PR TE R (K 1L & 2), Horh, R
P& OB Y DPPH A H 2478 BR BE J1 ik, ICs0 A
0.021 g-L™, HKJE LB IR ARSI, 1Cs 535

——DF-WE
——DF-ME
DF-EA
—e—DF-EAC
——DF-BE

5% Clearance rate/

00 0.5 1.0 1.5 2.0 2.5 3.0 3.5 40 45
JFEE Decsty/(g- L)

DF-WE, /K$&¥; DF-ME, H B2 U/ ; DF-EA, £ B
I ; DF-EAC, Z 2 L WE4& OR; DF-BE, 1E T B S U
A

DF-WE, Water Extract; DF-ME, Methanol Extract; DF-
EA, Ethanol Extract; DF-EAC, Ethyl Acetate Extract; DF-
BE, n-Butanol Extract.same below.

E 1 DPPH HHEERAEE
Fig.1 DPPH free radical scavenging capacity

9 0.056 gL' 1 0.07 g-L", 1IE T EEF R L Fg R
B r BT E AL TE P55, 1Cso 4351k 0.415 gL
F10.947 g L'(5£3).

—_ =
B N XX O N
S O O O O

T T T T 1

154 Clearance rate/%

[\e]
S O
T

0.012 0.016 0.024 0.032
JTE W Decsty/(g'L™)
B2 PRMESTEESE DPPH B HEFREN
Fig. 2 DPPH free radical scavenging capability of

the positive group
2.4 RERTE ABTS BHEBRREES MK 3 FIK 4
AR, T IR AEAS [R] 9 790 S BOROG ABTS F k2
A —ERERIEEREE S, JUHIEK A 2
$ OB AP A AR ROCR W2 o Herh, KR OB AY
ABTS H 2L BRAE S iR, IC5 H 0.13 g L7, f
TP B 1Cso {5 0.15 g L™, LU H R

0.008
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*3 ARBEFIRIEX DPPH B HEFRZERN IC5(n=3)

Tab. 3  ICs, of DPPH free radical scavenging rate of different solvent extracts(n=3)

2! 2

AL DF-WE DF-ME DF-EA DF-EAC DF-BE " ﬁ i
Group Positive

ICs) /(g'L™") 0.070+0.009 0.021+0.003 0.056+0.002 0.947+0.067 0.415+0.019 0.011+0.001

[¥:: DF-WE, /K$&¥; DF-ME, H B0 DF-EA, CEE R DF-EAC, LR CFEaHIGK; DF-BE, 1IE T BEH2IGK . TIF.
Notes: DF-WE, Water Extract; DF-ME, Methanol Extract; DF-EA, Ethanol Extract; DF-EAC, Ethyl Acetate Extract; DF-

BE, n-Butanol Extract.same below.

—
[\
S

[ —e—DF-EAC
| ——DF-BE
DF-WE
| —e—DF-ME
—o—DF-EA &

—

(=

(=]
H

P (o)) [ee]
o (=] S
T T

15 43% Clearance rate/%
[y
o

0 1 1 1 1 1 1 1 1
0.08 0.15 0.30 0.60 1.25 2.50 5.00
Ji R E Decsty/(g-L™)

B3 ABTS HHEERRAEE
Fig.3 ABTS free radical scavenging capacity
CBESEEUIR I1Cso 4y 5128 0.17 gL #11 0.21 g-L 7,
IE T W ICR 9 ABTS F1 th 375 b i ) 45

=D WA UV IO
SO DD ODOODODOOO
— T T T T T T

5% Clearance rate/%

0.05 0.10 0.15 020 025 030
TR E Decsty/(g'L ™)
B4 PRMEXTEE ABTS B HEEREES
Fig. 4 ABTS free radical scavenging ability of the
positive group

o

B,1Cs, M 2.09 g- L, ZFROTRFEHUR K ABTS [
RS REE A B (K 4) .

* 4 AREBFIRINEX ABTS B HEFRZERN ICs(n=3)

Tab. 4 ICs, of ABTS free radical scavenging rate of different solvent extracts(n=3)

405 2
a3l DF-WE DF-ME DF-EA DF-EAC DF-BE H ﬁ Al
Group Positive
ICsy /(g L") 0.13+0.005 0.17+0.003 0.21+0.002 48.83+0.005 2.09+0.001 0.15+0.001
3 i i YRR BT WL, R AR IR A R ) R
. BRI BA FE PRI, X eGP i nT
3.1 RREELMMOREME AEim ki -

S RN TR B B 7 e MR A6 A 4% 9, Il GC-
MS %558 59 MEA Y, Horb, AT AR A o
TR K (16.51%), HH ova {H A& K (11.01),
ST HRAE 1) AR A 2E 0 o AP I J BUA
R A, HEA T2 B2 BRTE TE an R SR
THAR . YU PUE ML B IR 45 R K&
FRIEAE, [ B I n] Al s 0T A E A A
d7 U5 2 K2 y— e it (11.98%), 1% -4 g

i HDL-C(f % FENR & 1), Pl ks A0 4k 25 24
PRAE U, M RRAR (5.65% ) & — M BABRAE 21 , 2
VRS B PIE RSy, BAPud i, ik, 4t
Jifed | PR S B A R, pAE AR (5.43% )
AR A Y, BRI BoR, X P
PR I Y, LA P AR T AN S 4 i B

DAGE I | 375 R WS i P T SRR R A T8,
Ui B R IR A6 4% K i A BRI B L BT AL Ui fe
i, 7E 24 it AR 1 I e ST A BRI .
32 RMEELZHMMRSER X KM
FAT G AR TE AN 22112 B0 P A AR R
e IR AE DL B A5 S8 M0 7= 1 e AR AR5 Ay b &
L [F A7 BT R A AT . BRI AR B AR, X
3 P Az oy A AT AR E S s . )P
FAMRFN AT B IR HR AL 34 % 1 oA 3 i i
2 - 12w 2 [1-F R s 2 -
4-[1-F W 258 1 IR ke, TP IR M 7= i JE AR AE
PR AR B o i A R A, TP A
B 1 e MR A8 45 i AR X B A R e 2
o= BT, I A A MRS 7 A e IR A
P I A a3 B i g e SR A T, o)
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18.35% F1 16.51%", | P4 4% () R AR AE4% & v vp
AT SRR 8.77% ~ 15.23% Z[A]2 -1, g
5 AR N 7= B g IR A48 22 3l v 4765 0 38 AR B
s, AFR ARSI ARG EZ 8 5 o BB AT UL, AN
[l 7= 1, AR IR b BRI S I T B
SEORIRACEE K P A Loy B m2E R,
AR A S, A A SR M B WAL AR AR TR), A
Al BE T BUE R L 1 2 5, T AT
HARIE o WIS R H X I HR A 2% 1 1 9 40 #r Ky
Al PP EE B R B el R PR R AR
3.3 RRHEBYMNANE HEAMLLKE
N, e IR AE £ BOR ELAR b (0 P S8 AL T e, D
K F AN R OB P e B AT M R 3, I T
() T8 £ T B BOH A BT SR AR T PR 4 55, i e
R A BT S8 A TG T B o3 B2 R Ko 7 A
TR TR B ZE R X BV P IR AR R )
o 2 A A W AT AR TS PEEA T T
S, RIILHTE AT S 2 B 2 A &
IEASE, HNpaife it 2 2 dsfb s ILAS
FMFEIET R A2, N AR AL b 8 A 16 1 vT
FERARNTHESAFEENZHAELEY.
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Volatile components and antioxidant activity of

the extract of longan flowers from Fujian

LIN Shuihua®, HUANG Xiaoyi, YANG Binjun, ZHANG Lingling, LI Sihong, HUANG Youxia
(Department of Pharmacy, Quanzhou Medical College, Quanzhou, Fujian 362011, China)

Abstract: To explore the volatile components and aroma composition of the flowers of longan (Dimocarpus
longan), and to investigate the antioxidant activity of their extracts, the flowers of longan were collected from
Fujian and extracted with different solvents, and their volatile components and the aroma of the components
were analyzed by using the GC-MS technology. Meanwhile, DPPH and ABTS free radical scavenging assays
were used to detect the antioxidant activity of the longan flower extracts. The results showed that 59
components were identified from the essential oil extracted from the longan flowers, accounting for
approximately 82.2% of the total volatile components. In the essential oil 4 key aroma compounds, 3 potential
aroma compounds and 1 modified aroma compound were found. The DPPH and ABTS free radical scavenging
assay showed that different solvent extracts of longan flowers had a certain degree of antioxidant activity.
Water extract, methanol extract and ethanol extract had significant antioxidant activity, while n-butyl alcohol
extract and ethyl acetate extract had low antioxidant activity. All the results show that longan flowers have a
great development potential in the fields of medicine, cosmetics, health products, functional foods and so on,
which provides a scientific basis for the development and utilization of longan flowers.

Keywords: longan flower; essential oil; antioxidant; activity
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