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Abstract

Chrysanthemum essential oil is abundant in diverse bioactive components and exhibits a wide
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range of physiological activities, including antibacterial, anti-inflammatory, and antioxidant effects.
Nevertheless, its inherent characteristics—such as high lipophilicity, poor water dispersibility, in-
sufficient stability, and limited bioavailability—have posed significant barriers to its further develop-
ment and practical application. As an efficient delivery system, nanoparticle emulsions can remarka-
bly enhance the water dispersibility and stability of essential oils, boost their biological activity, and
expand their application prospects. This paper systematically reviews the biological activities of
chrysanthemum essential oil, with a specific focus on the preparation methods, physicochemical
properties, and latest research progress of essential oil-based nanoparticle emulsions. The objec-
tive is to provide a theoretical foundation and technical reference for in-depth research and practi-
cal applications in relevant fields.

Keywords

Essential Oil, Nanoparticle Emulsion, Biological Activity, Chrysanthemum

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. BI
TE YDA R A 8 IR AR AR = AR ) — IR RS A &, WE KRS A SRR
AR SR MR AR AR, RS W PUEEZ A Thae, R .
Hi 245 e B ACE R AU A S RE 1] BEEWE SR “RIR. e, @ PPamNFHERAY, HETHhEE
BRI, MRS R S A A RO AU R A R, RO RERA L T TR

WA IR EIR %2 s, ShiE%. SMIloisgMEgr 4. HEmmas 25, SR, #
s WER BRI, BRERSE RN 2]. RSN SR TR AP . Pik . PUEL SO TR
1555 2 B YRS AL, BRI A ioh AR 5853 i 1 A HE ok ATE K MR R b B, FUWHIR . IR 3R BE N &
B, DRESLEM, SEIEWRIHER. MHAZRZR.

NI RSN, BHF A GFE T REREAIRER, HPgpkalmik RGN A& 0S5, #1%8)
J12ERGE . IR B RS, BN R T . UKL E BB EK RS, SEELE AR KA
HIFRE A H, R ERAP TS TR R S T AL AR, B SR E K IR (3]. BT Ik, ASCHERIEET A
WA R AL b, RGEEE TR RS AL, TR K LRI 68 T2, B ik 7%
M, SNBRE R K IR 5 S A S P A SR R S g .

2. B HAEDEY
2.1. HMEH

T3 K Tk 6 22 Fh A0 R B PR SR . IR O (42T 5T R B A AE A R o et (R IR B —E
FHIVEF o 45 72 (5] SFHE T 2 19 20T R AT R R 40 i €00 28] Bk T A S U TR 28R . Rk [ 6] S5t — 2D A
2 W TR A Rt o B A AN A 8 A 2R R T A R A R VR, BN (MIC) N 2.5 mg/mL, #53H
BT YORLAF o] H T G AR A . AR (75 AR A R = Bh R 548 (D520~ DLgl A% RS FEK
MO AETEAT I« ok AT ERT . W A R S 380 — E AOAMA R T, rbox 4 €088 26 3R O 400 1 48

][l

DOI: 10.12677/hjfns.2025.146077 714 TS E IR


https://doi.org/10.12677/hjfns.2025.146077
http://creativecommons.org/licenses/by/4.0/

$I[L\All\ %

BN .
2.2. RAER

RIE MRS TR — PR R, 8 RN LI IR T RERRAG o A 22 BF FUIE BT8R 56 4 e =L
A RIFRFRAE . B8] I AESRBUIRT LPS 155 (1 RAW264.7 4 JiE 240 Mk 78 ) 98 it 2 o7 B A 5
UFIAHIVER, B IPIR BN 2, ZA KL, ST MG EE X 5 PEA B I ROV fe A o R AT
(9151t 712 B 2 A0 MG A S 0 (R A5 e i P I BT e () e R B 28 T 1 S5 A Wi 1« Lee [10155 A A%
AEHEEU mT 38 T UL PR R RS A R O - UUERAS S AT R (AMPK-SIRT 1 )8 i ok o535 AE A K Bt
JEREFISCIORE, XATRES AR S A FENSER. KBER, FRERELZMEMITAE . El-Dein [11]
S IR A AE TR I B B B B2 n] DU BB BT R EH -

2.3. Ak

TR 2K T TR B G 22 W 2H 2 35 2R I R SR I Y RS PR AR T . Tk 2 [12] 55 i I e v 2 T SRR R
RE 745 S2 8675 HH R 49 AT AR AT R AL TG PERRAE o« FE 2500 1 31250 A0 R DUV B I 4 iR V0 T e T R S B e, A
AMNUEARAMTE P 2 3 o T ZE 14550 75 3R IR 26 22 kS vl X DPPH AT ABTS H HIZE 1 IC50 73314 46.99.
242 mg/mL, HHUEARE I BERS IR LRI N4 T SR 151550 7028 W ThR 4 o 2 T AR 2 22 47 2:3 0
AR SNSRI P A 5, A4 PN SEZI6 TRIE S % L AR e AR B0 8 A 5 P B B RV o 280 1 6] 48 B X 3 16 A
TR M B EATEYERT AT, IEWISG eI DPPH [ 3. AP 3. ABTS AHEAA —EN
THERAE ), HASRSM RIS R IEASS. BRIk 4, Yang Z[17)10F R BLBR % 2 BEXT DPPH [ 3. &
H AT A B 1 H 3 — 2 SRR

3. MARIAMRER
3.1. GKILREED

42K FL(nanoemulsion) & FHZKAH « HIAF 3R TG P 7R B 2 1 Vit 1 79400 4 14 B I BoRiAR A 50~500
nm, AEBEIE— D 5L mORE I AR E P B E RS R BE (13 W 0 HMR R [18]-[22], EZA LR = AL
1) A B KA T B 7K AL R G K FL(O/W): 2) 7K 4 HICEE S22 2 A v (1 vt 6 7K R 44K FL(W/0)s 3)
RELLTIGAKFL(W/O/W BL O/W/0). STUFLIBARLL, A0k FLEA B IF 3 )% Fa e 23],

YR FL AT DORAE 2R, KOG ORI BBl SRR S . T RK VRS T BRI
BT R, e Bt R, T BUKERMSE G, B BN AN R RIAE TR T E 1 ) 1
U R IR Rk R AR E o RTATE PR B RIR 0T LA2y N R AR VA P AR (A SR BRI « e 2 0 55) LA R A iR
TS PERICn SR H b EE . SR A I Z . i 80 55).

YURFLRAR /N B, BABERKMEREAA A B ae s mfets, EaFReEh i, wMhm
WOk A s S T AR E AR, AR R R . SRS AR R LR R AR [24]. L, e AT ARSI
LKA YT AR A AR 2 s, H O 2 FE 2 Fs K R 8k, RO <K
PEZ” WBEIAROTE, RN LIRS IR s A, R HOK I AN A R #6125

3.2. PKAFIESE

AORFLIIE R ZE AN TR L EE . HAT, ZUKILIIHISE R B EAAPORSE: mAesLibiE. (RRESL
W o H LR e B LA A v TR P P SR AT P ik o LR B PR LR AR AR IR VL
FRF AR IHE AL R = A7 0. H P AR SRR T R, ARG, (EDRLAR RN A S ST 1k

DOI: 10.12677/hjfns.2025.146077 715 B ETRRE


https://doi.org/10.12677/hjfns.2025.146077

FIRERCE, TR P IR AT DA BT UIAOR RN, A R R 13X A ]l

3.2.1. HRTZEGEERTENE)

L A TR R B L], U5 SR R R AR AR T K T e — B2 FIVR 5 S A AN LA 77
FRINKAR, AR R G K (W/O) R AL X . XUESRTX, B 2808 i A AL AR T K A 3l (O/ W) L IR 4
Ko BrEZ A, ATTER G A AAR AT LA AR AR R ) s R AR BOR AR Lo AEAR e ml BRI )
ARSI ISR AR RAR, JF BRI AR RE R, A2 R A B B T AR A FLR NG

3.2.2. BEBGE

&R O R AR, R RGP AR BN TH 2 7o 1XAN J5 v 1A SR B A RS AR A R
BB, RS, XSRS K E B AR . NIRRT, B RO Sk A
) B A (RO B, T 43 BB N g AT S B0 R T/ s R R 3803 Rt i 6 8 7 ek ) 0 4
NIRRT o o RN TR ABRAAEE 0.2 pm [SEI8 . 88 7 RO T m A0 9520
kHz K VL 1), HHAbEGERE AL, B AAHTERR R R D . Z AT I 7R S 5 A
G MK L AL RS e M [ 26]

3.3. gRIAB S TFIE

YK FLE WL ITE R AR RIS AR R, SEERT ik, Py = oA EESE, o = ook
EM, HERAISLI0 AR, BT AR SOR O = 0 AR BV 0 126 B 26K T 9 K L 0 e PR 7

O = JOAH B2 Tk 9K LR 7 (4055 F i, I [ 52 38 o0 1 4y L], ARAKIhAE S ZKAR AN R T v o
FIRIEE], 52 s LI [ 27]. BbAh, FiEE T AR BhAGHU (DLS) A 8 M 56 T Boos
YK T an AT 2 5E 28]

3.4. PRFARA

FERAT I, GUKRILAT BRGNSV EY B S T 5 Ht B W B2 — RBVERNL, A RO
b7 ARSI AR, TR OR 1R S RS EATE IR, RN IE T DL B s AR e T, SR
TREEIA29]. FEAMBEZG U, AR FU AT F T 39 gt A e B VA R 25 RV A, DAY I 254 46 A 4k o
(R BRI 7T LARE o 25 (AN TR) IR S0k, DASR AR SR Z5 I 1 AT LSS SR R 25 (107K 73 il
PERTAEVIRI I E s 3B W] DAGRY B K AN B AL RO 254, SER 25RO RIS TR1 S5 (301 ESR AU, K FLAT
SEUFHREE R, I E RTRE . BeE e, AR ZHCR[31].

GURFLAER M BRAGRSEFGUEIN) Z N, AT T 7 fh R AR, o NSRRI SR
Flb M 7T EE TR BEAOKREOR AW, 9K R T SOR SN, AR ST ) R T
NHHIE AT -

4. BEERE

KL RGERR T IR SRG M A5 S R AU R Tt e o 3 1 SR P P Il B AR e A2 AR il
#IAKIL, GG =JoBEREILEC T, AT AR s . AR T L 5 Pk S A deh 4 K 2L 7™
at s JYFCAE T R R 240 H A S5 U ) BT BT AR o AR U REiE— 5 R AR TR LB R AR R
il %% T 2RI AL 2 A R IR SRy, LAHESBR S il S DL SE e BRI o AT 35, R 2 G
AR FUHE “RIRTENE” 5 “ et FOENS, M RBRIIFRSRM, A7 B AR R sk
BURBEALI T, D9 R IR B IR 1A B AT A 3R o v 5K

DOI: 10.12677/hjfns.2025.146077 716 5 E IR


https://doi.org/10.12677/hjfns.2025.146077

E&WE

GRABEE T E A ST HNO. 2022AH040154) 4% S 70T H (NO. 2022XIZD22). kM Bt

{4 J5 35 H (NO. 2020BSH002).

SE

(1]

(2]

— — —
O o0 3
— O O

[10]

[11]

[12]
[13]
[14]

[15]

[16]
[17]

[18]
[19]
(20]

[21]

[22]

v, skIhEe, T, S5 YRR HEOR . ARV R EAE i U OR A b 0 S HE SRR [T, TR ok oK
FAR(EARFL ), 2024, 45(5): 121-130.

EER, RRE, R0, 55 WA Z98E R RO BAR S T[], 22 S Im K253, 2025,
36(2): 307-316.

X, HUDUR, T, A FTEREE AR FLRI A SO R RS CREESCR IOBT U], £S5 AR Tk, 2022, 48(24):
37-45.

BRI TS, FORME, NS, S5, SAER AN G B O R & BRI AR BT ST )], SRR, 2022, 24(14): 263-
266, 273.

PR, A, AN, & BRAgEE R AR T 2 BV DI REIR T[], B S E IR R, 2024, 13(3):
337-347.

Lin, L., Gu, Y., Sun, Y. and Cui, H. (2019) Characterization of Chrysanthemum Essential Oil Triple-Layer Liposomes

and Its Application against Campylobacter jejuni on Chicken. LWT, 107, 16-24.
https://doi.org/10.1016/j.1wt.2019.02.079

RS, REW, KEE, & SHARIETERD M EEEAZ]. Ik e EMREA R A . 2021.

Bl —. T - 2RO I 2555 AL B EARHE S 1FA T T [D]: [ 2008 50). dbst: o E B R B, 2020.
Mo, UISH, i, S PIAE BIMBRATEYIN D-2RAREECE 2 /DRI Z/E R[], bR, 2024, 45(6):
97-104.

Lee, Y., Lee,J., Lee, M., Chang, E. and Kim, Y. (2021) Chrysanthemum morifolium Flower Extract Ameliorates Obesity-
Induced Inflammation and Increases the Muscle Mitochondria Content and AMPK/SIRT1 Activities in Obese Rats.
Nutrients, 13, Article 3660. https://doi.org/10.3390/nu13103660

Negm El-Dein, S., Hussein, A., Abu-Bakr, M.S., Negm El-Dein, A., Awad, H.M. and Ragab, E.A. (2022) Phytochemical
Analysis and Determination of Antioxidant, Anti-Cholesterol, Anti-Inflammatory and Anti-Proliferative Activities of
Gerbera jamesonii Flowers. Advances in Traditional Medicine, 23, 863-875.
https://doi.org/10.1007/s13596-022-00659-x

kG, W/NE, BREE, & BRE DI TR M HAR SN EATE TSI, AR T, 2024(16): 39-41.

HERE, B, BITHE, & 8 & mlCE R @l A f B[], &5 KR, 2021, 47(2): 220-225.
T, B, w, & B ZErHRH RS L 2R 2 s RATEATE YR L[], AR 2, 2025,
40(7): 131-139.

R, i, AR, & W ST RRE 4 2 BEEL AR N AU TE MR L)), T RORHE B R, 2020,
34(2): 51-56.

o0, RO, AGTERE I 0 A RIS PR D], B, 2017(22): 98-102.

Yang, J., Hu, J., Zhou, G., Wei, M. and Liu, Y. (2022) The Antioxidant Activity of Chuju Polysaccharide and Its Effects
on the Viscera of Diabetic Mice. Food Science and Technology, 42, €77422. https://doi.org/10.1590/fst. 77422

AR, IRARTE, R, & WK I H A AR E YN (D). R, 2021, 46(11): 21-25, 49.
FERGE, =, IR, L EBRIMACK IR IH S RAELMEREME A & TR, 2023, 44(21): 30-36.
Xu, Y., Chen, H., Zhang, L. and Xu, Y. (2023) Clove Essential Oil Loaded Chitosan Nanocapsules on Quality and Shelf-

Life of Blueberries. International Journal of Biological Macromolecules, 249, Article ID: 126091.
https://doi.org/10.1016/].ijbiomac.2023.126091

Zaineb, T., Uzair, B., Rizg, W.Y., Alharbi, W.S., Alkhalidi, H.M., Hosny, K.M., ef al. (2022) Synthesis and Characteri-
zation of Calcium Alginate-Based Microspheres Entrapped with TiO2 Nanoparticles and Cinnamon Essential Oil Tar-
geting Clinical Staphylococcus aureus. Pharmaceutics, 14, Article 2764.

https://doi.org/10.3390/pharmaceutics 14122764
Chen, C., Deng, S., Tian, H., Kou, X., Yu, H., Huang, J., et al. (2024) Novel Bioactive Sponge Mats Composed of

DOI: 10.12677/hjfns.2025.146077 717 5 E IR


https://doi.org/10.12677/hjfns.2025.146077
https://doi.org/10.1016/j.lwt.2019.02.079
https://doi.org/10.3390/nu13103660
https://doi.org/10.1007/s13596-022-00659-x
https://doi.org/10.1590/fst.77422
https://doi.org/10.1016/j.ijbiomac.2023.126091
https://doi.org/10.3390/pharmaceutics14122764

[23]

[24]
(23]

[26]
(27]

[30]

[31]

Oxidized Bacterial Cellulose and Chitosan-Gum Arabic Microcapsules Loaded with Cinnamon Essential Oil for En-
hancing Meat Preservation. Food Hydrocolloids, 148, Article ID: 109496.
https://doi.org/10.1016/j.foodhyd.2023.109496

Preeti,, Sambhakar, S., Malik, R., Bhatia, S., Al Harrasi, A., Rani, C., et al. (2023) Nanoemulsion: An Emerging Novel
Technology for Improving the Bioavailability of Drugs. Scientifica, 2023, Article ID: 6640103.
https://doi.org/10.1155/2023/6640103

FEE 5. AR T 4 K LR ) 2% B L8 A A A2 [D]: (L2008 3. T M T AR kK, 2017.

P, R, 2057, PRI EIE R AR INRE M &5 PR ET. &R S AR AR, 2013, 32(6): 561-
568.

XIS KRS 9K AL B 1) 86 B e K A B YRR 58 [D]: [ 22008 3], Kb WiFG K2, 2023.

T, BT, RILK, & B ARHORE I 90K S 1 & B LR AP vS PR R AT (0], b B BT AR R B, 2022,
41(10): 36-41, 53.

FVINER. TR EREL. kIS4 B M 7T [D]: [t 2508 30, B8 VLR K2, 2018.

Gasa-Falcon, A., Odriozola-Serrano, 1., Oms-Oliu, G. and Martin-Belloso, O. (2019) Impact of Emulsifier Nature and
Concentration on the Stability of f-Carotene Enriched Nanoemulsions during in Vitro Digestion. Food & Function, 10,
713-722. https://doi.org/10.1039/c8f002069h

Vineet, K.R., Nidhi, M. and Kuldeep, S.Y. (2018) Nanoemulsion as Pharmaceutical Carrier for Dermal and Transdermal
Drug Delivery: Formulation Development, Stability Issues, Basic Considerations and Applications. Journal of Con-
trolled Release, 270, 203-225.

Rk, BARE, WNESL, F. BSKGPOKRADUL B EERD]. T EZESSRE, 2024, 44(23): 5738-5742.

DOI: 10.12677/hjfns.2025.146077 718 5 E IR


https://doi.org/10.12677/hjfns.2025.146077
https://doi.org/10.1016/j.foodhyd.2023.109496
https://doi.org/10.1155/2023/6640103
https://doi.org/10.1039/c8fo02069h

	滁菊精油纳米乳的构建、特性与应用研究进展
	摘  要
	关键词
	Research Progress on the Construction, Properties, and Applications of Chrysanthemum Oil Essential Oil Nanoparticle Emulsions
	Abstract
	Keywords
	1. 前言
	2. 滁菊精油的生物活性
	2.1. 抑菌性
	2.2. 抗炎作用
	2.3. 抗氧化性

	3. 纳米乳研究进展
	3.1. 纳米乳液概念
	3.2. 纳米乳制备方法
	3.2.1. 相转变法(相转变组分法)
	3.2.2. 超声波法

	3.3. 纳米乳配方筛选
	3.4. 纳米乳应用

	4. 总结与展望
	基金项目
	参考文献

