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Systematic chemical characterization of Lonicerae Flos oil by GC-MS and
LC-MS and their in vitro anti-inflammatory and antioxidant activities
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Abstract : Lonicerae Flos is a valuable medicinal resource,but the chemical composition and biological activity of its oil have
not been studied in depth. In this study,the Lonicerae Flos oil was prepared by supercritical CO, extraction method. A system-
atic characterization of chemical components was performed based on gas chromatography-mass spectrometry ( GC-MS) and
ultra-high performance liquid chromatography-high resolution mass spectrometry ( UHPLC-QE-MS). Tis biological activities
such as anti-inflammatory and antioxidant activities in vitro were also studied. The GC-MS results based on non-methylation
and methyl esterification methods indicated a total of 66 chemicals and the main compounds were fatty acids,sterols,and al-
kanes. UHPLC-QE-MS identified 83 and 71 compounds in positive and negative ion modes , respectively ,mainly including ter-
penoids and flavonoids. Moreover, antioxidant activity analysis indicated that the ability of Lonicerae Flos oil to scavenge
ABTS free radical has a good dose-dependent,and the ICy; of Lonicerae Flos oil involved in the DPPH free radical scavenging
assay was 3.49 mg/mL. Meanwhile, The anti-inflammatory test showed that oil can significantly inhibit the expression of IL-6
(P<0.05) and NO (P <0.05) levels in RAW 264.7 cells induced by LPS. These results show that the Lonicerae Flos oil
is a natural active source with good anti-inflammatory and antioxidant activities,and it has good development and application
value in Food and medicine.
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LR AL 2L AR Y K H B 224 Lonicera mac-
ranthoides Hand. -Mazz. ZT ] 7214 Lonicera hypoglau-
ca Miq. B4 2.4 Lonicera confuse DC. ¥ ¥ 16 T Z.
& Lonicera fulvotomentosa Hsu et S. C. Cheng [t T4
AR TR o AR A B TR T AN
DR B TP RO 0 S SO JER % O L R i 45 44
AR B 175 19 DA RRCZT R R oA 35 ) S E 1
T o IRAE P A2 4E C AR R 1k
T RKE MG FE RGN EZEHLAY . It
Hb LR AEIE 285 Bl A A 7 25 b D At it 7 DR, 2o
P IR

Kt R AR AL b & B 2R 4L
Y A HURR IR EERE AR S R, X
A2 B3 FAE 3% PR AT TR B 9E 1Y SCRR 3K
Vo WBIFFET 5 b AT, 4R 18 SCHR 32 28R H AU R
FH(GC-MS) J Toi =5 [ #H 22 B 45 5 < B ¢ ( HS-
SPME-GC-MS) £ AR . WA F a5, 2R
(AR T 2R R R B K 28 A,
FRIBOTER BER , CO, Il A4 A 210 il i IF 5
B o DRI Tk i A TR B/ i v e A8 R P
Yo BTrgk . A AR AR B B B A TR
flfsE— B I L5

KL, ABIFFE LA LLAR AR TR A 5T % 42, i €O,
I A A 2] L AR A 3 5 38 2o HE R b A IR Y R Ak
4G GC-MS At rb 45 KM K/ P 784 5 i ik
T e AR A £ 73 - B 1% 156 ( UHPLC-QE-MS ) 45 &b
T A 2 S T b 8 T SRR 1A o DA A T g AT
WARAE A 22 1L A7 o TR A 90 R AR AP e S Ak
T iR FUARS N BT 58 R EAR L AR A T R P A AL K
LRGN, o HAE— 20 0 & A R R 24 =
1w E
1.1 #rEFss

HL-2L-50-111B j IIffi 5 37 4 — S0 f e A HURE
(BN HEBE L 15 5 A7 BR 2> 7] ) 3 GCMS-QP2020NX
SRS BT 3R 11X ( H A Shimadzu 23 &) 51290
UPHLC #8 &30 A0 ( £ [E Agilent /7] ) 3 Q Exactive
Focus &47 3% 51 ( Thermo Fisher Scientific) ; EnSpire
Z I ReEbR A (58 B P R A R 7)) s BEH Cjg
A (G EIRFFIE AR .

/NEREL LA RAW 264. 7 (v R A B i 40
PRI ) 5 BEPE: 245 40 b ZE K A2 ( DXMS, 41t 5 : D8040, It
SRR EPHLARA ) ; ia 4 1 i (45 . 27250-
018, 3¢ [F Hyclone 23 w] ) s MTT (45 : 1003010349,
Sigma /N H]) s JE 2 (LPS, 4t 5-: 12171104, Sigma 2%

A /MR 2 6 il ELISA U7 & (45
MU30044 , 5 33 DL B4 3 A= ) B A BR 2 7)) 5 NO
Griess 171 & (L5 :202003 , 24 = KA W)+ A5
Jir) s ABTS 35 & (#it5:070319191112, [1ifF 3 =
RAEVHFLARGBRA T 5 Clp ~ Coyo 8B IE 4 b 2
(Sigma /A #E]) ; B E WA (DMSO, /3 #r 4k, 46 % =
99.9% ,Sigma 2w ) 5 HABGGH 22 2 73 B4

WARAE 2561 1 A KD s 2564 11 3, 2200
S 2R 24 2 B B B A R AR LA TR
WytETE 2. 2% Lonicera confuse DC. [T HEAEFE . bpAs
FERTT 1) R v B 2 R P R S A S = (G
20210416) .
1.2 #5HiRE

WARAEZG AT H, 28 TR fe ok 60 H i, % 1
By BT SR AR A O A, ZEHUER TR Ry 45
C,ZEWES1h 25 MPa; 43 B3 48 1 BYIREE R 50 °C
HEUETIH S MPa; 43 42 2 IR R 55 C L, 2L
JEJ120 5 MPa,, SIS [E] 2y 3 h, ZRAG 1, B A
BT 50 mL BLOE IR T 20 CRyvkAET A
1.3 GC-MS &4
1.3.1  3E W ESALAT &L 22 & o H

FEEFRIL 12 mg JhAES, HIIEC S E R Z 10
mL 25, 7 0.22 pum LSS IRIR G, [F]
B Cyp ~ Coo IEAERE IR BT, 757 GC-MS A5

GC &1 A S B A A% A Rx-5MS (3% 1%
(30m x 250 pm,0.25 pm); 2 A (LEE N
99.99% ) s Z P :0. 76 mL/min; 2k .57, 4
kPa; #ERE CHRE 270 °C IR EEFRR T N WILR IR EE 120
°C,2 min; 120 ~220 °C,20 °C/min;220 ~250 °C,3
°C/min;250 ~300 °C,2 °C/min, 10 min; gEkEE: 1
ML;ﬁJ\‘i)ﬁlﬁ[ﬁ:zoz 1,

MS Z5 4% L HL BT - 70 eV 5 B U5 IR 3 - 200
C 542 MR EE :280 °C 5 AL IR I A] 5 min; 57354
e 35 ~700 m/z,
1.3.2  WEsALHT L BB AT

FERAREL 200 mg VAR, iTA 2 mL 2 mol/L
KOH-CH,OH, 10 mL iE g& ¢, 76 Ut 1% 7% % AL I LA
1 500 r/min Z¥% 2 min, #HE 52, B EERA 0.22
o LI AR U s BRI TRRE GC-MS ZEAE 04T
[ EC C g ~ Coo B BB TE G Be SR IR B il 2, 17 GC-
MS Fa i,

GC &M AR BAME OIEAE Rx-SMS (kA
(30 m x 250 pum,0.25 pum); #FHS: AR (4L N
99.99% ) ; Z S i iH ;0. 76 ml/min; 25k 171:57. 4
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kPa; A FIRLEE 1270 °C 5 iR BERR T R - W0 4R iR B2 120
C .2 min; 120 ~ 220 °C,10 C/min;220 ~ 224 C 1
C/min ;224 ~258 C 10 C/min;258 ~282 °C |3 °C/
min ;282 ~300 C,1 C/min, 10 min; ¥ 1 pl;
3Lt :40: 1,

MS G54 L FHL B YR . 70 eV 5 25U I B . 200
C 4 FREE :280 °C 5 ¥ AR B[] : 5 min; 57154
el 35 ~700 m/z,

WA A B T 3 2 7 4 3 4 (Scan ) K U4 =T
HATAES AT 10 SR B U . R ZE08 5 R B
Vanden Dool F1 Kratz £8P 2y THIE B %) O B8 $5 54
J B, A R A543 1 O B 48 X (retention in-
dex) Jf- 5 NIST 17 Juiif e b 2 45 3 1) Of B8 45 4k
A7 HORE, TR B o3 AT 5 P53 Br , S Ao DA T
FUH—¥ET A& A AR & i
1.4 LC-MS &%

K5 BRI 10 mg LLIER AT, I 500 wL HI P, 7¢
WeR R A L E Y 1 min, pKKIBEEF 1 h,40 Ci
B 1 hJ5BEA 4 °C,12 000 r/min &[> 15 min, L
[ IE WA LC-MS HERE 3B

LC Ak A3 AE A BEH C o (o34 (1.7 wm x
2.1 x100 mm) ; Ji s 4H:0. 1% H IR LIE W (A)
0. 1% WRRKE W (B) , B EVEML (0 ~ 3.5 min,95%
~85% B;3.5 ~6min,85% ~70% B;6 ~ 6. Smin,
70% B;6.5 ~12 min,70% ~30% B;12 ~12.5 min,
30% B;12.5 ~ 18 min,30% ~0% B;18 ~25 min,
0% B;25 ~26 min,0% ~95% B;26 ~30 min,95%
B) ;i 0.4 mL/min, FEHAAFL S L,

MS Z&44 A4 i Y5 [ R m/z 100 ~ 1 500, #
SR 45 Arb, BB 15 Arh, BN IRE 400
C ,Full MS 43312270 000, MS/MS 43#5% . 17 500,
#ENCE 8BRS fig it : 15/ 30/ 45 eV, Wi i
JE:4.0 kVOIER TR 8-3. 6 kV (715 4L .

Q Exactive Focus JFi i RE ML 7E 125 A ( Xcal-
ibur, Thermo Fisher Scientific ) #% ] T & FullScan-
ddMS® IHRESEA T — 2% R BB R4 . KR4S
{14 S35 Lo s SR A 46 J mzMIL A =X, 568 O B I [
(AR LERTIEEAR 43 U PR3] | e o) 5 S 4 BB T A, ik
T 3 EEAE E MWDB ( Metware Database ) X ACigt 47

RS TRBE X BT T e A
1.5 mEAFERNNE
1.5.1 ABTS Ayl

e B AR UL, R AE S 2 Sk 1 T

I FEAEAE R, B LR AR T TG R BV B2 R (0.5

1.0.2.0.4.0.6.0.8.0 mg/mL) A ftist v e , Hifth
VWA BRAGR SR E VAR o 7E 96 FLARAE St K I £L
I W AR 10 WL/ FLFFINA ABTS T AR
200 pL/AL,~FAT 3 5 FF 5L 28 H LA & TR BEFE
10 pL/FLEFIMA TAER %555 80% £, B 200 wL/fL;
Z5 FXF BRFL A DMSO10 p/fL A1 80% £, 200
L/ fLo BHEXT BEFL 0 A AR E & 7 W 10 WL/ fL A
80% £, 200 pL/fL; BRIRA), T H 6 min J5
W7E HAE 405 nm ZbWE SR 5 L Trolox Ay BHH: X
FE S PUAAALEE SR LA Trolox X4 (mmol/g) IR o
1.5.2 DPPH Ay i &

TEZ25 30k 107 v RS 1 18 8, i DMSO
BHBCH DPPH % 0. 1 mg/mL AP UL, I HC i A
(] e ) L AR AR T (1.0.2.0 4.0.,6.0.8.0.9.0
mg/mL) , 73 PR AN R BE (R 1L AR AE 5 5 DPPH %%
WA 1: 1(100 pL: 100 wL) Fefilhn 2 96 fLk H ,
SR 30 min, PGS A, (515 nm) o HIEF R R
DMSO 43518 4% DPPH 5 3% 1 LR A6 1 R, D75
MG 53R Ay R Ay o B FESLEATHAE 3 IR,
BUAASE S8, TR R I 23 1C, [, #A(1)
TSR,

Fhhd =[1-( A-A,)/ Ay] x100% (1)
1.6 KXW
1.6.1 A3z An

¥ RAW 264. 7 MM & A 10% BG4 1S F1
1% 3Pt (HHZREMEER R ) 1) DMEM 58 235 5 5L 15
FE, 0T 37 C 5% CO, fHEEFEA T . Lo R
25 6 B2 DMSO 20 (0. 2% ) 5 BRI 2 (1 pwg/mL
LPS) ; DXMS 2 (50 wg/mL) ; LR AL | v 1)
121 (30 .40 50 pg/mL) AN [FIZGWIHR BRI 2
h J& , FMAZIREE R 1 pg/mL 1) LPS 4215 5E
1.6.2 RAW 264.7 smia M =ik

V- 240 1 4 Sk W 2 R oA AR AR TR s, Ll AR AR 20 45
FLIMA & AR E (0.20,30,40,50,60,70 .80
pg/mL) AR AL T 58 2 85 #2100 wL, 25 — A Jn
LPS Gh3f 25— E 2 h J5 IMALYEE N 1 ng/mL
(1) LPS 25 20 S R AU A SR RE R . ) 5
Ha NS 24 h e, Wk LW, BALIA 100
L MTT(0.5 mg/mL) , 4kZE 1555 4 h, FEREFRW,
A 150 wL DMSO, 2% JR%] 10 min J5 TEEFR{YL 490
nm IR EEE 4370354 9 4 40 A A7 %R
1.6.3 ¥EHTF IL-6 NO &34

IE R BUNEL RAW 264, 7 E Ik 40 il 42 b
T 48 FLEEFEAR T, 42 Bl 2 x 10 4~/mL, & FL
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200 pL,37 C,5% CO, &M NS KIG, 757
W, MATC LG DMEM 55526 [F] 2540 24 h, ILARAE
AR R e A R IR 200 L, R E 4 R
L BAYEZE Y A 50 pg/mL DXMS, B2 {1 4 8
HANHARAAIEE 2 h J5 A 200 wl LPS fififi3 25
WP R 1 we/mL; a5 AN AZERFLE Il DMEM,,
F 24 h J R AE S FL LW 3 000 r/min 5.0 10
min , W I ETE R, T A0E P46

RAE T 5E « % 18 ELISA 5 Griess 350 &1
A P R VARG I 200 5% % W TL-6 \NO () % i, AR
W 4 DMEAL Rt ZI T B gk E
1.7 SitZEash

1 il Graphpad prism 8.0 A1 SPSS 22.0 41l
A AR BREE K o A, TR BEORER I BE = Aoiife 2%
(x +5) FR A TEPRL ] LUBCR FHERL R 28 5 25 34T,

P <0.05 gl h =S BHA G FE L.
2 #HR5iTR
2.1 GC-MS &#7 WLSRTE MBI R &

KA IG B CO, AWML R IUILAR 16 , AT R
H1.75% , GC-MS 253 7, LA A6 T 38 o 31 H e
AL CULIE TA) FIHERAL ( DLIET 1B) 43 3 4 56 Hh 29 AN
39 Mk G . Hid  AEHER LA BRAS B Ak & 5
SR S1.91% (W3R 1), FEMGH y-43 H B
(8.12% ) Shkhi(7.28% ) KIRAEHFR E(2.87% ) .
T BE(2.41% ) 1 2-FRAEHR R HM (1.99% ) 4%, HH
Tk S A NS B R Sy B i ) i e R AL
Ja A Dy o0, 8 i H R A2 A5 o S
) 75. 88% (L& 1), 32 Ko 56 R £ Bs
(18.92% ) FFHMR TR (7.78% ) SHAEHE(6.29% ) \y-
A5 (5. 98% ) FIEIH IR IR (5. 76% ) %5

A
| U | J
0 60
¥[8 Time (min)
B
3
1 4
S
el Lt
| ' | . 1 J T 5 ) ¥ I X T .
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B8] Time (min)

Bl 1 JEFRERMLALIE(A) IAEELALEE (B) LR GC-MS BFiRE
Fig. 1 GC-MS ion flow diagrams of non-methyl esterified (A) and methyl esterified (B) Lonicerae Flos oil
TE: (A1 2- BRI AR H i 52 e s 3 AR 3K s - H S5 y- A S 5 (B) 1o ARRRBR VIR 2 . SIMBR I 53 TR 6 54 - f e b 5

5:y-4 8B, Note:(A) 1:2-Palmitoylglycerol ;2 ; Squalene;3 ; Vitamin E ;4 : Stigmasterol ;5 :y- Sitosterol; (B) 1:Methyl palmitate;2 : Methyl linoleate ;

3 ;Ethyl oleate ;4 ; Squalene ;5 ;y- Sitosterol.

R 1 WERTEH GC-MS LZE K5

Table 1 GC-MS chemical constituents of Lonicerae Flos oil
AN & L PR 8%
§ Content( % ) Retention index
5 o SR t . . : -
No. Compound Molecular formula  ('min) IEH BRE HIER 1L M 2%
Non methyl Methyl Calculated Reference
esterification  esterification value value
Sz AL
CoHg O _
1 Cinnamic aldehyde o Hg 5.176 0.23 1270 1271.3
2 o CisHy, 5.685 0.49 - 1 388 1376.2
a-Copaene
ey
3 TPk CyqHyo 5.729 0.13 - 1 398 1413

Tetradecane
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%3 1( Continued Tab. 1)
AR SRR
v e R " Content( % ) ‘ Rf:tention index
No. Compound Molecular formula  ('min) A B e L THEE 2% 1fH
Non methyl Methyl Calculated  Reference
esterification  esterification value value
4 IR Cy5Hyy 6.527 0.05 - 1497 1476.2
y-Ylangene
— -
5 222’32@'1%1@536 CioHyy 6.562 0.05 - 1502 1419
6 A4l Cys Hay 6.695 0.21 - 1519 1498.3
a-Muurolene
7 o ih CisHyy 6.768 - 0.29 1388 1376.2
a-Copaene
8 A-FEAME ( + ) -6-Cadinene CysHy, 6.840 0.37 - 1537 1523.9
9 G- & 5 5 cis-Calamenene CisHy 6.886 0.13 - 1543 1537
10 X% — F g — H ik Dimethyl terephthalate CyoH,0, 8.342 - 0.28 1 504 1 440
11 -4 =M% a-Muurolene CisHy, 8.445 - 0.12 1530 1498.3
12 F LR H i Methyl laurate Ci3Hy 0, 8.582 - 0.12 1522 1580
13 A-FEAME ( + ) -8-Cadinene CisHyy 8.702 - 0.14 1530 1523.2
14 Mintsulphide CysH,,S 8.810 0.13 - 1778 *
16 |14 2-Heptadecanone Cy;H,,0 10.015 0.26 - 1892 1903.3
17 AR BT 15 Methyl palmitate Cy7H,,0, 10.246 0.13 - 1913 1924.2
18 KA Palmitic acid CisH3,0, 10. 638 0.09 - 1 948 1968.4
19 KR 2,8 Ethyl palmitate CigHy60, 11.065 0.16 - 1 986 1991.5
20 T L I IR TS Methyl myristate Cy5Hy0, 11.126 - 0.62 1722 1723.3
21 E 4% Tetradecane CyoHyy 11.179 0.25 - 1 996 2 109
22 R /AR H 5 Methyl 6-octadecenoate  CoHsgO, 12.121 - 0.08 1818 2099
23 751 1-Hexadecanal CiHy,0 12.252 - 0.06 1814 1816.5
24 | F e F ik Methylpentadecanoate CiH3, 0, 12.310 - 0.05 1818 1779
25  JLEE 1-Nonadecanol CjoHy0 12.367 0.09 - 2075 2150
26 H#i i Hexahydrofarnesyl acetone CigHy60 12.540 - 0.08 1892 1844.4
27 M4/ Phytol CyoHyO 12.759 0.52 - 2101 2116.4
28 WIS Linoleic acid C;3H;,0, 13.143 0.37 - 2128 2128.9
30 +: %M 2-Heptadecanone Cy7H,,0 13.292 - 0.64 1892 1903.4
31 KRS R Methyl palmitate Cy;H;,0, 13.591 - 7.78 1914 1924.2
32 T /\Ji#2 T Ethyl oleate CyH30, 13.637 0.26 - 2159 2 241
33 T GBS R R C30Hg 0, 14.310 0.27 - 2203 *
34 LR i Methyl heptadecanoate CisHs60, 15.077 - 0.13 2021 1978
35 T JLkEEE 1-Nonadecanol CioHyO 16.125 - 0.13 2101 2153
36 AV 2 G Methyl linoleate CoH3,0, 16.275 - 5.76 2101 2091.1
37 MR 2108 Ethyl oleate CyyHy 0, 16.395 - 16.49 2100 2185
38 JR9- /\ ki g Methyl (9E) 9-octadecenoate C o Hss0, 16.471 - 0.55 2101 2085
39 HYEE Phytol CyHyO 16.556 - 1.9 2111 2116.4
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2:5% 1( Continued Tab. 1)

AR SRR
o ey St " Content( % ) ‘ Rf:tention index
No. Compound Molecular formula  ('min) AE R HRRIL et 2%
Non methyl Methyl Calculated  Reference
esterification  esterification value value
40 + /\B5 % B B Methyl stearate CiyHy0, 16. 802 - 1.32 2101 2126.7
41 2-PkE R R H il 2-Palmitoylglycerol CyoHi50, 20.306 1.99 - 2 501 2 498
42 — B HiE 1-Heptacosanol Cyy Hy60 22.054 - 0.13 2 494 2 491
43 P JFRR FF B Methyl linolenate CoH3,0, 22.263 - 0.09 2 493 2475
44 Z = HEE Methyl tricosanoate CyHi 0, 24.096 - 0.13 2 625 2 574
45 PATEE R H 7 Monostearin Cy H,0, 25.291 1.29 - 2709 2 697
46 A5 S Methyl lignocerate C,sHs, 0, 25.710 - 1.52 2724 2 674
47 14 Squalene C30Hsg 27.129 - 0.32 2 810 2 847
48 KA &I trans-Squalene CyHsp 27.817 0.44 - 2 807 2914
49 KR B g Hexacosanoic acid methyl ester  Cpy Hs O, 29.227 - 0.41 2923 2872
50 ZFJL4E R Methyl nonacosanoate CyHy 0 32.518 - 0.25 3092 3 040
51 F % Squalene CyHey 32.846 - 6.29 3099 2914
52 - /\RH g Octacosanoic acid methyl ester ~ CygHsg O, 33.603 - 0.72 3124 3071
53 10- =+ L CyyHsg O 35.450 0.3 - 3 080 3 044
54 2-R K- T BER F R Methyl behenate C3Hs5, 0, 35.673 0.45 - 3088 3032
55 SEABE S B Fucosterol CyoHygO 35.816 - 1.04 3214 3203
56 FE % Squalene CyoHey 35.905 7.28 - 3 096 3 441
57 22- S 3T K 22-Dihydrobrassicasterol CyHy O 36.019 - 2.03 3221 3214
58 KR L E Vitamin E CyHy 0, 36.427 2.87 - 3114 3 149
59 T §§ 1 Stigmasterol C30Hg O, 36.713 - 1.93 3 245 3239
60 Y43 5 y- Sitosterol CyoHs00 38.404 - 5.98 3303 3324
61 ek KRB Avenasterol CpHyO 38.847 - 1.21 3318 -
62 =+ R HfiE Methyl melissate C3; He, 0, 39.070 - 1.2 3 326 3270
63 T §§ i Stigmasterol CyoH 0 39.775 2.41 - 3232 3239
64 a-E R NEEE a-Amyrin C3Hs, O 41.018 - 0.33 3393 3376
65 Y- £55 1 y- Sitosterol CyoHyy O 41.535 8.12 - 3293 3 324
66 =T ERH S Methyl triacylate Cs33Hgs 0, 45.633 - 0.72 3526 3 469

W KK, Note: * Note detected.

2.2 LC-MS 3#f7 L 4RTE M B L F AL 5Y TR LAY 6 RN S A EY S 4

N T BT R A2 s, 1T UHPLC- ASBEEI2ESE (UL 3A) 14 K465 118 1K
QE-MS Xf L8 AE M s A2 o AT oA INERAE T AR IR LA 2B AR SR AR iR 7 5 i Al
TR IE B AR BB T B LA 2A RIEERAE RS BdleZE PR A (5 B DT e A 21 71 e sy (ML
WERf 237 SR AR R SR A (5 BL IS A DN 2 3) ol 21 e 12 D EIRZE T RIS T
83 MMEEWI (WL 2) , A 4E 37 Difi2E 9 N DR S RN ERIAE(ULIE 3B) 16 K5,
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B2 $R{EH UHPLC-QE-MS EEF(A) A EF(B) EXBFRE
Fig.2 UHPLC-QE-MS ion flow diagrams of Lonicerae Flos oil in the positive (A) and negative (B) ion mode
T (A) LAl R 2 FEARARR ;3 43R Dy 5 (B) LMl 52 R VH AR KR ;3 BT #RER . Note: (A) 1:Naringenin;2: Ursolic acid;3 ; Vitamin D, ;
(B) 1:Naringin;2 :Brazilin;3 ; Ferulic acid.
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Fig. 3 UHPLC-QE-MS full component classification statistical chart of Lonicerae Flos oil in the positive and negative ion mode
TEa:f28; b B2 o FERLHATAEYZE d B2 e RINRZSE CIRMITRZE s g HoMZE b IR BESE s i A0 ) - EAERR AT 290 5 k- W it
281 RS s m A LR B AT A sn R BE R 25 0 SRS s p - RS o AR L HAG AW s v MY 26 . Note :a: Terpenoids ; b Flavonoids; c:
Coumarins and derivatives ;d ; Phenols; e : Phenylpropanoids;; f; Fatty acids;g: Others;h:Fatty Acyls;i: Alkaloids;j: Amino acid derivatives;k; Phenol e-
thers;1: Phenolic acids;m;Organic acids and derivatives;n; Lignans ;0 ; Phenylpropanoids and polyketides;p : Esters; ¢ : Carbohydrates and derivatives;

r; Glycosides.
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Table 2 Composition analysis of Lonicerae Flos oil by UHPLC-QE-MS in positive ion mode
SrFi p . Bt/ 3UN
F5 Ay ty Molecular ZEEN x| Secondary
e . Molecular i
No. Classification ('min) mass P ) Compound matching
(m/z) ormaia degree (% )
1 A8 Alkaloids 29.38 124.04 CgHsNO, HHPE Nicotinic acid 100
2 6.69 295.19 CigHy N, O 2£ 1] Cinchonine 100
3 0.88 123.06 CeHgN, O HHBERE Nicotinamide 99
= Y=Y o8
4 BEBATLY) 0.64  118.09  CsH,NO, L4 L-Valine 95
Amino acid derivatives
5 9.65 247.13 CisH 305 F LA AR E Leucodin 97
6 B2 Glycosides 8.74 265. 14 CyoH,7NOg¢ 51 Linamarin 90
e A g e 5
7 éﬂ%&”{”i%?t 14.19 203.03 C,;HgO, 1 F-AH B 4-Hydroxyfuro[ 3,2-g] chromen-7-one 100
Coumarins and derivatives
8 5.29 223.06 €y Hy 05 I3RS Fraxinol 100
9 13.69 163.04 CyHg 04 7-#23L7 5 % 7-Hydroxycoumarin 100
10 8.80 217.05 C,HgO, {3 FH N TR 5-Methoxypsoralen 99
11 6.28 147.04 CyHg 0, 75 % Coumarin 98
12 11.57 271.10 CigH,,0,4 SRKATHI E [soimperatorin 98
13 9.49 203.03 C,HgO, FEHE Xanthotoxol 98
14 6.61 261.11 CisHig04 S8 2 NS Tsomeranzin 94
15 5.00 193.05 CyHgO, NS Scopoletin 94
16 fiE2k Esters 16.11 379.28 Cy1 Hyp Oy YR HH S Monoolein 99
i o o
17 ; 13.07 298.27 CgH;, 0, KM F iR Chaulmoogric acid 94
Fatty acids
18 6.74 211.13 C,H 305 (+)-KFfR ( +/-)-Jasmonic acid 91
19 12.19 279.23 Ci3Hs,0, BRI #Z Linolenic acid 98
20 15.82 281.25 CigH;, 0, VMR Linoleic acid 97
A2k
21 AR 7.92 273.08  C;sH,0s fll f % Naringenin 100
Flavonoids
22 8.14 301.07 CigHy,Og 11452 Kaempferide 97
(2R,3R)-3,5-Dihydroxy-2-(4-hydroxyphenyl ) -
CieH4,O ’ ’
23 6.18 303.09 167146 7-methoxy-2 ,3-dihydrochromen-4-one %3
24 12.56 209.10 CisHp,O Sz -#r H-fili] Chalcone 93
HAh 2k .
% /(\)I{}{:]‘: 2.12 245.10  CyoHgN, 058 'EHF Biotin %
26 13.14 149.02 CgH, 04 ZKIF Phthalic anhydride 100
27 13.88 375.25 Cy Hy6 0,4 H BRI EE Glyceryl linolenate 100
28 15.00 307.26 CyoH3, 0, W FRFR .18 Linolenic acid ethyl ester 100
29 11.95 435.27 CeHgO5 5-¥2 OB 5-Hydroxymethylfurfural 95
[ (2R)-2-[ (E,2S,4R) 4 ,6-Dimethyloct-6-en-2-yl ] -6-0x0-2 ,3-
30 17.92 391.28 Cy5H3g Og dihydropyran-3-yl] (2E ,4E,6S) -8-hydroxy-6-( hydroxymethyl ) - 94
4-methylocta-2 ,4-dienoate
AR HR (2-2 K0 %) TR
Co HuO SRR IR —( i
3 4.73 2114 2T Dis(2-ethylhexyl ) phthalate ( DEHP) 93
32 0.87 127.04  C;;H;xN,0, W (R R -T2 %8R ) —JIk Cyclo(leucylprolyl) 92
33 s 26.09 152,07 CgHyNO, LIRSS Paracetamol o
Phenol ethers
34 8.98 375.29 CyyHig Oy RASEZ C17: 1 Ginkgolic acid C17: 1 99
% N
35 8.13 391.14 Cz() sz 08 ﬁ*}tﬂ\ I nlydatln 100
Phenols
36 3.63 123.04 C,H¢0, [ B LI B S 3-Hydroxybenzaldehyde 99
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%23 2 ( Continued Tab. 2)
e s Iy Molecular ZEE e Secondary
.. . Molecular )
No. Classification ('min) mass P 1 Compound matching
(m/z) ormuta degree (% )
37 g 5.21 301.13 Ci4Hy 07 215 K1 Rhodioloside 98
Phenols
38 10.85 151.11  C,0H,40 T Thymol 91
39 KaEEES . 15.91 133.06 CyoHgO PIFEEE Cinnamaldehyde 99
Phenylpropanoids
40 5.10 195.07 CioH,y04 [z Ferulic acid 98
41 11.35 245.12 C15 H1603 E'flz%?? Osthole 96
42 10. 14 425.14 Coy Hyg Og FelEZ Fudesmin 94
43 5.83 179.07 CioH,(0; FAFAME Coniferyl aldehyde 91
44 9.17 299.07 CisH\s04 6-Methoxy-7-( 3-methylbut-2-enoxy ) chromen-2-one 90
45 fﬂ{%’é 7.27 133.10 CioH,,0 4-S N FLIR S 4-Tsopropylbenzyl alcohol 95
Terpenoids
46 21.97 135.12 CioHi0O -y Carveol 93
47 8.53 266.17 C 15 HZO 03 /]\ r:_l 72}%{‘ |}\] HE Parthenolide 99
48 13.83 219.17 CisHy, 0 7 G Germacrone 98
49 12.48 231.14 CisH;30, GAR P T Atractylenolide T 97
50 11.58 233.15 Cy5Hy 0, B A NG I Atractylenolide 11 96
51 7.00 287.13 CisHy 04 %2 Abscisic acid 93
AR 3,8-Dihydroxy-3 ,8-dimethyl-5-propan-
C;sHy, 0 ’ ’ J
32 8.07 29114 1577243 2-ylidene-1,2,3a,4,7 ,8a-hexahydroazulen-6-one 100
~ 9-Hydroxy-1 ,4a-dimethyl-7-propan-2-yl-2,3 ,4 9,10
(J H O ’ ’ ’ ’ ’ ’
33 1110 334.24 20783 10a-hexahydrophenanthrene-1 -carboxylic acid 100
54 15.14 387.25 CyyH;, Oy %8 R Bufalin 100
55 11.23 391.24 Cy3Hy, O5 FLMIFF G Periplogenin 100
56 13.03 405.26 Coy Hy6 05 %A% AMTT Lovastatin 99
(1S,2R,4aS,6aS,6bR,10S,12aR) -10-Hydroxy-1,2 ,6a,6b,9,
57 14.95  457.37  CyHgO; 9 12a-heptamethyl2,3,4,5,6,6a,7,8,8a,10,11,12,13,14b 99
-tetradecahydro-1 H-picene-4a-carboxylic acid
58 16.44 529.35 C3,Hyg O FEISHE C23-RBERAE Alisol C 23-acetate 99
59 11.57 219.17 Ci5H5, 0 -7 [l a-Cyperone 99
60 12.94 344.26 Cy, Hy3NO, E | —#E H & Bullatine A 98
61 13.02 317.21 CyoHyg O3 Mg Cafestol 98
62 11.32 335.22 CooH3p 04 L FOIENEE Deoxyandrographolide 98
63 19.85 397.35 CygHyO 4kA= 2 D2 Vitamin D2 97
64 11.18 231.14 CisH 30, 15,25 Lindenenol 97
65 12.61 409.29 CyyHyoOs fIHEZ Cholic acid 97
66 15.85 455.35 Cs0Hy 05 REHLEfZ Ursonic acid 97
67 13.61 409.29 CyyHyyOs HIAAAR Allocholic acid 96
(1R,7R) -7-Ethenyl-1 ,4a,7-trimethyl-3 ,4 ,4b,5,6 ,9
C H 0 ’ ’ ’ ’ ’ ’ ’ ’ ’
68 15.60 320.26 2073072 10, 10a-octahydro-2 H-phenanthrene-1-carboxylic acid %
69 9.32 153.13 CioH;0 F5ifily Camphor 96
1-Naphthalenecarboxylic acid, decahydro-5-[ (3Z7) -5-hydroxy-
CyH;,0 ’ ’
7 14.64 343.22 207323 3-methyl-3-penten-1-yl] -1 ,4a-dimethyl-6-methylene- %
71 12.98 219.17 Ci5sHy, 0 i# W ( + ) - Nootkatone 95
72 16.13 443,39 C30 HSOOZ ﬁ.’@k@? Betulin 95
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%23 2 ( Continued Tab. 2)
e s Iy Molecular ZEE e Secondary
.. . Molecular )
No. Classification ('min) mass P 1 Compound matching
(m/z) ormuta degree (% )
73 1S 11.62 251.20 Ci6Hy O, LT NEE Clareolide 95
Ter ids _N: ; acetic ach .. 8- -
74 erpenoids 749 27516 C,sHy, O 2 Ndphlhdlenc(iu?llc acid , decahydro-8 -hydroxy o4
4a,8-dimethyl-a-methylene-
75 14.44 303.23 CyoH300, (5xi,9xi, 10a) -Kaur-16-en-18-oic acid 94
76 17.08 399.29 CoyHyg O3 A AARZ Lithocholic acid 94
77 10.50 361.20 Cy Hyg O5 ATEFA Cortisone 93
78 7.99 235.17 CisHy 0, FHAEE Curcumenol 92
79 5.59 197.12 C Hi405 B SR NS Loliolide 92
80 12.69 303.23 CyoH30 0, PAFEIR Abietic acid 91
81 11.90 237.18 Cy5H,, 0, ZAFE R Dihydroartemisinic acid 91
82 8.25 251.16 Ci5sHy, 05 H#ABr I Nardosinone 91
83 12.43 347.22 Cy Hz0 04 'S | i Corticosterone 90
%3 UHPLC-QE-VS B FA8st L RFEM AL 5 5047
Table 3 Composition analysis of Lonicerae Flos oil by UHPLC-QE-MS in negative ion mode
i , TR
J. L==0 i ).
Fe A ty Molecular A wEY Secondary
o LT A Molecular . .
No. Classification ('min) mass formul Compound matching
(m/z) ormuia degree (%)
1 AR EY) 26.55 174.96 CsHgN,Os =-E%& 3-[ (Carboxycarbonyl ) amino | -L-alanine 98
Amino acid derivatives . ,
2 26.32 128.04 C5H;NO; D-FEA AR 5-0xd-D-proline 100
WEE R HAT A . .
AN €1, Hy 0 B Sucros
Carbohydrates and derivatives 0.64 34111 2 HERY Sucrose %0
=l HAT A28 . .
4 E‘EL%&/\HTE.%# 10.28 269.08 Ci6H,, 0, SERATHIZ Isoimperatorin 98
Coumarins and derivatives
B A
5 B 14.13 25523 CpHy0, HAHERR Lauric acid o8
Fatty acids
6 20.23 353.34 CsH3,0, 14-H 3+ F MR Isopalmitic acid 100
7 13.31 199.17 C4Hy 0, A S RERZ Myristic acid 93
8 19.21 325.31 CigH3, 0, R Oleic acid 93
9 16.74 281.25 CyoHy O, AR Arachidic acid 90
10 15.04 227.20 C, H, 0, —+—#%f# Heneicosanoic acid 95
11 18.77 311.30 Cy3 Hy 0, .+ =HkfiZ Tricosanoic acid 99
12 NG WjEZE Fatty acyls 11.79 315.25 C;H;34, 0, FEHE 2 G Methyl hexadecanoate 99
13 14.39 255.23 Ci6H3, 0, FEAE R Palmitic acid 93
14 16.26 279.23 CigH3, 0, AR Linoleic acid 93
15 #HZE Flavonoids 15.53 353.14 Gy Hy, O5 SEE ) Isoxanthohumol 91
16 9 79 285 . 08 C27 H32 014 TFHEZ‘{E’[‘ Naringin 93
18 16. 66 269.05 C;H, 0, B ZE B liistectorigenin B 97
19 11.14 267.07 CigHigOg PR Irigenin 91
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%245 3 ( Continued Tab. 3)
N — iy
B R e S ity Sl
No. Classification (min) mass formula Compound matching
(m/z) degree (% )
20 F# 2 Flavonoids 10.98 269.05  Cp;H,04 1155 412 #: 2 Pectolinarigenin 96
21 9.86 283.06  CiH,, 05 ELP SR A Z Brazilin 100
22 8.09 320.07  CioH,, 05 114 % Inermin 98
23 13.14 337.14  C;;H, 04 #Wi#2 Cirsimaritin 90
24 9.08 313.07  C;5H,0; YeRIAZ Genistein 99
25 5.88 579.17  CiH,,0, AR A2 Formononetin 100
26 8.18 359.08  CyHyO, #ME B 25 B Bavachalcone 96
27 10.02 313.07  C;5H,,05 P % Apigenin 100
28 KJEZEZ Lignans 13.86 265.12 CisHig0, FE AN Honokiol 93
29 9.83 265.12  CigH;30, JELFMEY Magnolol 95
Methyl (1S,4aR,7aR)4a-hydroxy-7-( hydroxymethyl) -
0Ok a6l R GO el o8 Ty
1 H-cyclopental ¢ ] pyran-4-carboxylate
31 11.50 265.15  C;,Hy0,S LR EA R Lauryl sulfate 94
32 Orga?jj}'ld?;ﬁzjfjﬁiiﬁlives 26.09 115.00  CyH,0, AR B R 1F T Dis-n-butyl phthalate 94
33 13.20 343.08  C;3Hy0, -3 k&R y-Linolenic acid 92
34 11.96 277.14  CiH,40, FABER ( +)-Usniacin 98
35 12.58 277.22 C,H,0, B O Fumaric acid 100
36 kS Phenol ethers  4.73 150.06  CgHyNO, Xt Z R KL Paracetamol 95
37 8.05 193.09 Cy Hiy 04 3-(4-FE AR EIL) DRBEERFRER Tsobutyl 4-hydroxybenzoate 96
38 325 Phenols 2.86 137.02 C,Hq0, 3-R R 3-Hydroxybenzoic acid 90
39 3.53 121.03 C,Hq 0, 4 HEFEH R 4-Hydroxybenzoic acid 90
40 2.75 125.02 CgHg 04 AR =1 Pyrogallol 100
41 5.73 137.02 C,Hg0, 43I IR 4-Hydroxybenzaldehyde 100
42 9.27 343.08 C,;Hg Oy, KR Salicylic acid 99
43 10.20 293.18  CgH;5NO, X i B AWy 4-Nitrophenol 94
44 5.92 138.02  CiH,60, FABER Usnic acid 96
45 0.32 137.02  Ci7Hy0, 6-2%} 6-Gingerol 95
U P AR
46 Phenylpropanoids and 4.83 195.06 CioH;, 04 BRI Dihydroferulic acid 100
polyketides
47 FEPF#EZ Phenylpropanoids 16.57 355.16  CoH;0, F%RRR Ferulic acid 97
48 6.53 193.05  CyHy 04 SHBRELER Tsoferulic acid 98
49 4.99 193.05  CyHy04 B STES Matairesinol 93
50 8.04 357.13  C,H,,0, 4 AR Columbianetin 91
51 11.00 245.08 Gy Hy Oy 25 MAE Rutamarin 99
52 2% Terpenoids 6.95 263.13 CisHyy 04 iy 1% Abscisic acid 99
53 14.72 395.16  C;5sHp0;4 HAA BT Nardosinone 91
54 12.57 319.23  CyHy;3NOg H % B2 Glycocholic acid 94
55 12.23 233.15  CyeHy 04 FpiE 2 Limonin 94
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2:5% 3 ( Continued Tab. 3)

L —
e s Iy Molecular AT e Secondary
T A Molecular .
No. Classification ('min) mass P 1 Compound matching
(m/z) ormuta degree (% )
56 52 Terpenoids 11.71 235.17 CpyHyyO5 AHPEZ Cholic acid 98
57 11.44 391.29 CsoHys Oy B2 %R Corosolic acid 94
58 9.93 407.28 Cz4 H4() 04 {:’ﬁﬂﬂ@ D(‘:UXyChl)liC acid 98
59 13.62 749.45 C3 Hyg Og KV HLAER Fusidine 96
60 13.12 319.23 CisH,, 0, A5 &R Dihydroartemisinic acid 99
61 11.57 515,34 €, Hy O, (E)-5-(2,3-Dimethyl4,5,6,7-tetrahydro-1 H-tricyclo 99

[2.2.1.02,6 ] heptan-3-yl) -2-methylpent-2-enoic acid

5-[ (Z)-5-Hydroxy-3-methylpent-3-enyl ] -
62 14.65 389.24 CyH3, 04 1 ,4a-Dimethyl-6-methylidene- 99
3,4,5,7,8,8a-hexahydro-2 H-naphthalene-1 -carboxylic acid

(55,9R) -14-( Hydroxymethyl ) -5 ,9-dimethyltetracyclo

63 14.62 301.22 CanHs2 05 [11.2.1.01,10.04,9 ] hexadecane-5-carboxylic acid o7

64 13.62  513.36  CyuHgOp F3k %754 A3 Pulchinenoside A3 92

65 9.01 464.30  CyHgO,, a- WA YR a-Hederin 97

67 111 471.35  CyHue0, HE K Enoxolone 91

2,4 ,6-Trihydroxy-5-[ 1-(4-hydroxy-1,1,4 ,7-tetramethyl-
68 14.37  453.26  CyHypOq 1a,2,3,4a,5,6,7a,7h-octahydrocyclopropa[ h] azulen-7-yl ) - 93
3-methylbutyl ] benzene-1 ,3-dicarbaldehyde

69 13.24  749.45  CyH;0, KA Abietic acid 9%

70 8.92 249.15 Cpy Hyy O Hi 3% 15 7T Digoxigenine 96

71 13.91  469.33  Cy HyO;s AEI#A Cortisone 100
2.3 mELEME YA fbBE TR . [RIAE Y, LLAR 4E 3 3 fk DPPH H
LLARAEIMAE A BR ABTS 3 Hi BR6E 1 1 45 R DA HAERE Y45 RS ABTS HoA B 4f iy —2urk, 281
Trolox 4§t (mmol/g) K7, 4RI (LK 4A), —E MR AR, 45 R AT AR (LB 4B) , H 1C, {H

IERAE XS ABTS (LML RE DA E—E MR L 8 3.49 mg/mL,
Z, Bt il e B A R, Trolox 5 5B/, e

ED 0.8 — ;\: 100
g ~
L
g 2 80
E 06 &
— [
s o
2 é 60
Z 04 z
=2
e 0.2 -
T 02 — AT
m = 20 -
0.0 T T T T T 0 T T T
0 2 4 6 8 10 0 5 10 15
# & Concentration (mg/mL) # J% Concentration (mg/mL)

B4 (LsRFLMXT ABTS(A)F0 DPPH(B) B & BRREE
Fig. 4 The scavenging ability of Lonicerae Flos oil on ABTS (A) and DPPH (B) free radicals
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2.4.1 MTT Em 2 2542k RAW 264.7 2o fei& b #vm
AR AE X RAW 264. 7 4 JL 35 77 09 5% i UL (&

5,5 1E 5 20 A, DMSO 375590 25 1) 48 A7 175 =3 8 B

FPE2EF (P <0.05), AT %0 0. 2% () DMSO &5 75 42

=)
S
|

AR I
Cell viability (%)

Pa 2R LIE 9 I X 2, 250 25 70
~80 g/ ml (MR XTAHLAT 52 HEHE , 75 60 g/
L. LA FBEN 65 2 B A% A3 PP, T DA
TR ST IE

® @ D P

L ERAE i

Lonicerae Flos oil (pg/mL)

B 5 L5RIEMNT RAW 264. 7 20 B35 14 2200
Fig. 5 Effect of Lonicerae Flos oil on the activity of RAW264.7 cells
W SRR S, * P < 0.05,**P < 0.01 , Note:Compared with control, * P < 0.05,**P < 0.01.

2.4.2 MTT Z&ml € 2h4p 2F LPS #5569 RAW 264.7
b fe E MR R
TR S e R 2 W WO T LPS 1
() SEAE I WA FH A 2 H T H X6 44t B %) 2 P A FH B
AR A MTT A IS [R5 24 ) o) 240 . F A7 0

200 -

*k

REFIA . (AR AE X LPS i 5/ RAW 264. 7 41
JRUTE T 6 5 DL AT 6, SRR 45 R R, T pg/mL (Y
LPS e dE AN 8 5, 25 25 ) 20 M 3 B 2 32 B AN )
(4], 5 20 ~ 60 g/ mL A5FR &2 S FE i i, vl
P T 82 AT IR -0 52 5

1 RAE

Lonicerae Flos oil (pg/mL)

B 6 IR LPS FS RAW 264.7 4R RRIE MR
Fig. 6 Effect of Lonicerae Flos oil on the activity of LPS-induced RAW 264.7 cells

T S E, " P < 0.05,""P < 0.0l

2.4.3 st LPS # %69 RAW264. 7 20 i NO #=
IL-6 4349 %

Griess 72 F1 ELISA #0111 2R 47 X LPS 531
RAW 264.7 4 g L35 NO Fil IL-6 % 1 A 52 1)
W7 K8, EL AR M Z5 LPS I 24 h J KA
NO F1 IL-6 , 5% B4 AH b, B AU 4H i) NO il IL-6 %

Note : Compared with control, * P < 0.05," " P < 0.01.

R B E TR (P <0.01) o SRR AL, 4R
A g e AR 2 B S E AR NO A TL-6 R
JCEE(P <0.01) , ELEEAE 2659700 5 5 58, 0 if] < o
AHIEIE AN, P07 v ) i 2 s e A A 2 2R, 3R
B L R A A T Sl 23 ) 2 P DAL B L S B
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Fig. 7  Effect of Lonicerae Flos oil on NO secretion in LPS-stimulated RAW 264.7 cell
e SRR PP < 0.05,%P < 0.01; 5HRIHLILE, *P < 0.05,"*P < 0.01, Note;Compared with control,*P < 0.05,"P < 0.01;
Compared with model, *P < 0.05," " P < 0.01.
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Fig. 8 Effect of Lonicerae Flos oil on IL-6 secretion in LPS stimulated RAW 264.7 cells
?i;ﬁx#ﬂﬁéﬂttﬁ,”P < 0.05,”P < 0.01; SR, " P < 0.05," P < 0.01, Note;Compared with control,#P < 0.05 ,##P < 0.01;
Compared with model, *P < 0.05," " P < 0.01.
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