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Determination of Magnolol and Honokiol from Magnolia officinalis Rehd.

et Wils by HPLC-MS
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(College of Chemistry and Life Science, Changchun University of Technology, Changchun 130012, China)

Abstract: Microwave-assisted ionic liquid homogeneous liquid-liquid microextraction combined with high performance liquid
chromatography tandem mass spectrometry was established to extract magnolol and honokiol from Magnolia officinalis Rehd. et Wils. In this
study, ionic liquid was used as the extraction solvent. After microwave-assisted extraction, the ion-pairing reagent, ammonium
hexafluorophosphate (NH4PF), was added to the obtained sample extract, and the target analytes were separated and enriched by homogeneous
liquid-liquid microextraction, and analyzed qualitatively and quantitatively by high performance liquid chromatography-tandem mass
spectrometry. In this study, the conditions affecting the extraction efficiency were optimized by single factor and response surface experiments.
The experimental results showed a good linear relationship (R>0.9999) for the target analytes within the detection concentration range, with the
limit of detection (LOD) and limit of quantitation (LOQ) being 17.2~23.9 ng/mL and 57.4~79.6 ng/mL, respectively, and the spiked recovery
between 89.25% and 95.00%. Compared with the traditional ultrasonic extraction and reflux extraction methods, the present method has
advantages in the amount of solvent used and extraction time, and can be used for the extraction of magnolol and honokiol in Chinese herbal
medicine and related pharmaceutical products.

Key words: hydrophilic ionic liquid; homogeneous liquid-liquid microextraction; microwave-assisted extraction; magnolol and honokiol;
high performance liquid chromatography-mass spectrometry (HPLC-MS); response surface analysis
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A1 5.13+0.19 1.78 3.43+0.06 3.65
A2 5.07+0.00 0.08 3.44+0.00 0.07
A3 1.59+0.03 2.07 2.49+0.00 0.12
A4 2.99+0.10 3.22 3.0740.11 3.64
5 4.77+0.03 0.71 3.21+£0.10 3.08
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Fig.5 Chromatogram of the extract of sample (a) and the
standard solution (b)
244 FikbiR
N1 BV ITIEIVERE, AL S SRR

LG 2O, BAREN L R s s,
SE 2 AR, (T AU A
BHRIHER, BRI ARG A TR A
PERGFANGRE AR BPREOE T REf &/ ZEHIR
SRR S 3 P ALY oo RIS A
PEAIFAHN S, BEA RBIAE AR, AT SRAFEL
PR, MK 4 T LUE W, @A TREGEN AN
55 R0 JE AN B B 53 il iE 2] 10.30 mg/g Al 2.38

327



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.7

mg/g, EFERZEBMN 7B RaPLETR, B2
HEREG BB, AR E 72 min. 5HAh
JHFEAALE, A A TR R S LI IR
B, sreIARHAED, EREGHBERT, B

APOSREAE 3 min WRPRTSERR. RTRAE . AT

& AR B 2 R AR G, R H
PRVITRICAR ISR T A SR G, (EAEREIUN TR) . J71)
&R FaESETHEA e s, UHARIER
TIEANZG A T R AN 5 A AN A 20 1

x4 FEER
Table 4 Comparison between the proposed method and other methods

ARk R ERAH i e
Bl i 2.13(0.04)°  4.08(0.06) 100.00 g LT (30 %R0 % lg 24h [33]
Hepky)

AR CO, FARFEIR 0.99 437 100.00 g ZRABAAR - 2h [34]

LB i B AR Ik 1.88 5.93 1025 g 70 % LBF 100 mL 24h [34]

A2 PRI E 2.38 10.30 5.00g 85 % ¥ BF 170mL 72 min [35]

TR AT E 1.94 7.89 1.00 g 65 % B2 40mL 10 min [34]

# &%Zizﬂéi%ﬂ& 3.43(0.06) 5.13(0.19) 001g (CsMIM)Br 03g 3 min Kik
E: 5 NAHRSD (%, n=3).

[4] LIU Yuan, WANG Dan, YANG Gongjun. Comparative

3 ZHig

AW IR T i A Bl 1 AR S AR VR AR Y
ShEr ren ROURE €l - B ISR I s JE AN R AR R R
FANEVITHIT I AW TR B A B2 3 H 474,
A FH 5 0 ot A7 5 3 e g — 2 H A didt
ITE%. Wit =& =/KF Box-Benhnken X311
MAAF R T A ERAR T 2. 5HARTVEME, 49%
AAEWRFIHED. GEFEIK. ZEHUN A% ZHOSCR &
SRE R TR 2 BN S R JE AN R S
1Mt

B R 25 4075 01 4 AR N RS RIE 25 i (M. db st E B 24
RIB i RAE,2015:251-252
ZHENG Yuanyuan, ZHANG Jianwu, ZHANG Rui, et al.

(1]

(2]
Gold nano particles synthesized from Magnolia officinalis
and anticancer activity in A549 lung cancer cells [J].
Artificial Cells, Nanomedicine, and Biotechnology, 2019,
47:3101-3109

S, KOO B 55 R AN 6 AR BRI S
B S H TR 0]. B BUR 2 2 4R (B 24 hi),2019,65(4):
340-346

ZHOU Gao, ZHANG Wen-hui, MO Qi-gui, et al. Content
and efficacy of six penylpropanoids in Magnoliae
officinalis Cortex [J]. J. Wuhan Univ (Nat. Sci. Ed.), 2019,
65(4): 340-346

328

pharmacokinetics and brain distribution of magnolol and
honokiol after oral administration of Magnolia officinalis
cortex extract and its compatibility with other herbal
medicines in Zhi-Zi-Hou-Po decoction to rats [J].
Biomedical Chromatography, 2016, 30(3): 369-375

GE Lanlan, ZHANG Wenhui, ZHOU Gao, et al. Nine
phenylethanoid glycosides from Magnolia officinalis var.
biloba fruits and their protective effects against free
radical-induced oxidative damage [J]. Scientific Reports,
2017, 7(1): 45342

LEE Youngjung, LEE Yootmo, LEE Chongkil, et al.
Therapeutic applications of compounds in the Magnolia
family [J]. Pharmacology and Therapeutics, 2011, 130(2):
157-176

WU Bo, FU Suhong, TANG Huan, et al. Design, synthesis
and antibacterial evaluation of honokiol derivatives [J].
Bioorganic & Medicinal Chemistry Letters, 2017, 28(4):
834-838

Hilg = B0 2 P 5 S5 UPLC-MS/MS [R5 K7 <
DRI 9 R P (5 B[] E 22k
2015,39(12):2345-2350

SHEN Feng-yun, WEI Hui-zhen, SUN Yong-bing, et al.
Simultaneous determination of 9 major components of
dachenggitang in rat plasma by UPLC-MS/MS [J].
Journal of Chinese Medicinal Materials, 2014, 39(12):
2345-2350



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.7

(%]

[13]

[14]

[15]

[16]

JHE 5 Ve JEE AN ) AT FE (D). AT 7 i A2 I K R e
57T HE,2009

KANG Xue-feng. Study on symthesis of magnolol [D].
Chengdu: Southwest Jiaotong University Biochemistry and
Molecular Biology, 2009

XU, R LL, FER B, 55 J5 A -5 1SRN £ 23-#7 77 1%
[J].JER 546 T,2018,41(1):146-147

MA Huan-huan, WANG Xiao-hong, CHENG Xiao-kun, et al.

Analytical methods of magnolol and honkiol [J]. Coal and
Chemical Industry, 2018, 41(1): 146-147

AR G, SR AR AR A IE U T R R AN J R %
DRI E S A I]. H B R 24545 R4k 2,2019,26(5):78-82
ZHU Jun-ping, LIANG Hui-hui, WEN Wen, et al. Rapid
determination and analysis of honokiol and total
polysaccharide in Huoxiang zhengqi
Chinese Journal of Information on TCM, 2019, 26(5): 78-82
iy 7, EE T BRG], SE 2E T UPLC-Q-TOF-MSMS &5
HPLC X EAMIEAT 5733 # S 2 il 5 [0 B 2511 72
5521 2018,32(1):10-16

GU Ning-ning, WANG Yu-long, CHEN Zhi-ming, et al.

preparations  [J].

Content Determination and Components Analysis of Cortex
Magnolia HPLC  and
UPLC-Q-TOF-MS/MS [J]. Research and Practice on Chinese
Medicines, 2018, 32(1): 10-16

XS S A, R R O, A 2 JE AN B 77 ¥ T B AL
FU[J]. = A P R 2 B 2441, 2009,32(2):32-33

DENG Yi-de, LIU Hai-zhou, CAO Wei-juan, et al

officinalis Based on

Comparative study of two extraction methods for Magnolia
rostrata [J]. Journal of Yunnan University of Traditional
Chinese Medicine, 2009, 32(2): 32-33

PR, 67 AR AR, S o 24 AN R 7> F S 7> 5
[J]. K 2424,2009,21(4):1-3

XU Chang-chao, FENG Zhi-ping, NIU Meng-xi, et al.
Extraction and isolation of effective chemical constituents
from magnolia officinalis [J]. Tianjin Pharmacy, 2009, 21(4):
1-3

N2, K07, i 5. — 2 PHE DN E 8 & 10K )&
g 55 0 JEE AN (¥ 5 B[], 78 T R 24 K 2 410,2017,20
(1):49-52

XIA  Li-zhen,

Determination on the contents of Magnolol and Honokiol in

ZHANG Min-fang, NI Jing-wen.
Huoxiang Zhengqi Tincture by QAMS (Quality Assurance
Management System) [J]. Journal of Guangxi University of
Chinese Medicine, 2017, 20(1): 49-52

28 PR A i, VAT, 5 B A o A I S T AN

[21]

[22]

[23]

A AN ) R FE )] B 25,2011,42(4): 680-683

LI Wei-min, NIU Zhi-qiang, WANG Zhi-ping, et al.
Technology of ultrasound-enhanced supercritical extraction
for magnolol and honokiol [J]. Chinese Traditional and
Herbal Drugs, 2011, 42(4): 680-683

RN, 25 7 AR SRR 5 DRI AL AR Ay A0 S ANy
IR FE[I]. 259073 M1 9% 35,2009,3:367-369

LIU Xiao-peng, JIANG Ning. Study on extraction and
determination of magnolol and honokiol in Baoji pills [J].
Chinese Journal of Pharmaceutical Analysis, 2009, 3: 367-369
KRR, KRR, A7 D 21 IEAE S A1 A S A gy 5 80 S A gy
HIHEE T 2] Uk 24224 3,2018,33(2):174-177

ZHANG Bi-yao, LIU Li-gen, SHI Xin-hong. Optimization of

the extraction process of magnolol and honokiol by

orthogonal ~ experimental  design  [J].  Northwest
Pharmaceutical Journal, 2018, 33(2): 174-177
Theodoros =~ Chatzimitakos, Charalampos  Binellas,

Katerina Maidatsi, et al. Magnetic ionic liquid in
stirring-assisted drop-breakup microextraction: proof-of-
concept extraction of phenolic endocrine disrupters and
acidic pharmaceuticals [J]. Analytica Chimica Acta, 2016,
9(10): 53-59

Requejopf, Calvarn, Gomeze, et al. Study of the
suitability of two ammonium-based ionic liquids for the
extraction of benzene from its mixtures with aliphatic
hydrocarbons [J]. Fluid Phase Equilibria, 2016, 42(6):
17-24

TIXREBEE TR P2 R AT R I e S 0y
B E R ). 24 AREE 2518 A, 2019,17(3):204-205

WAN Huan, WANG Lu-hua. Study on extraction, separation
and analysis of Chinese medicines with ionic liquid [J].
Contemporary Medical Symposium, 2019, 17(3): 204-205
ZHANG Li-jin, WANG Xiao. Hydrophobic ionic
liquid-based ultrasound-assisted extraction of magnolol
and honokiol from cortex Magnoliae officinalis [J].
Journal of Separation Science, 2010, 33(13): 2035-2038
TR ST LA 2 BRI I-HPLC 150 48
AR IES IR PSRy S5 R Ay 2 B[] 2452 S5 i PRI
7%,2012,20(3):264-266

YU Xiu-pei, FENG Fang, TENG Bao-qi, et al. Dispersive
liquid-liquid microextraction-HPLC for the determination of
magnolol and honokiol in Huoxiangzhengqi Oral Solution [J].
Pharmaceutical and Clinical Research, 2012, 20(3): 264-266
HU Huiling, WANG Zhanguo, HUA Wan, et al. Effect of

Chemical Profiling Change of Processed Magnolia

329



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.7

[31]

officinalis on the Pharmacokinetic Profiling of Honokiol
and Magnolol in Rats [J]. Journal of Chromatographic
Science, 2016, 5: 1-12

Marsh K N, Boxall J A, Lichtenthaler R. Room
temperature ionic liquids and their mixtures: a review [J].
Fluid Phase Equilibria, 2004, 219(1): 93-98

Angell C A, Ansari Y, Zhao Z. lonic liquids: past, present
and future [J]. Faraday Discussions, 2012, 154: 9-27
OO, 2 T, R, 55 B TR AE S A AR U 2 T A
[k R [J].H E R4 24,2016,42(16):1251-1263

JIN Wen-bin, LI Xue-nan, ZHANG Yi, et al. Separation of
structurally-related compounds with ionic liquids [J].
Scientia Sinica Chimica, 2016, 42(16): 1251-1263

LOU Zaixiang, WANG Hongxin, ZHU Song, et al. lonic
liquids based simultaneous ultrasonic and microwave
assisted extraction of phenolic compounds from burdock
leaves [J]. Analytica Chimica Acta, 2012, 71(6): 28-33
SEAE T R 1L, 2 1 B R R BB ] BORAE h 2454 X
PR 3 R (0], 7 5 24,2011,33(5):863-866

CAI Yan-qu, ZHU Sheng-shan, LI Run-ping. Application
progress of new extraction combined technology in
Chinese medicine extraction [J]. Chinese Traditional
Patent Medicine, 2011, 33(5): 863-866

ERERE, 5K ST e W) 55 S SR R AR TE o 2454 300
SrEEECR AR A [I]. A E 25)1,2014,23(3):94-96

XI Cai-cai, ZHANG Wen-fang, HOU Ming-yue, et al.
Application of microwave extraction technology in
extraction of active ingredients in traditional Chinese
medicine [J]. China Pharmaceuticals, 2014, 23(3): 94-96
Nail Ramazan -~ Gurkan. vortex

Altunay, Ion pair

assisted-ionic liquid based dispersive liquid-liquid

microextraction  for  selective  separation  and

[33]

preconcentration of 4-methylimidazole from caramel

colour drinks and foodstuffs prior to its

spectrophotometric  determination [J]. Microchemical
Journal, 2019, 147: 999-1009

I 4 R ARV 3235 7, 5 VA AR SR BRATN 24 B (R 4760
JEAR 3 8 ) St TR A R R R 2 B R 2
W 5,2019,21(3):559-564

YUAN lJin-feng, ZHU Lin-feng, PENG Shi-tao, et al.
Exploring the significance of Magnolia officinalis
cleansing from growth years and medicinal parts [J].
Modernization of Traditional Chinese Medicine and
Materia Medica-World Science and Technology, 2019,
21(3): 559-564

TRV T S G, o Ve, 558 AR o [T et JEE A JEORR 7y 5
AR IS [I].) AR 1,2017,44(24):13-14

TAN Yang, MAN Xing-zhan, ZHOU Feng, et al. Study on
magnolol and honokio extraction rates from Magnolia
officinalis Rehd. var. biloba Rehd. processed by enzymolysis
[J]. Guangdong Chemical Industry, 2017, 44(24): 13-14
SN, K =2, b SRS i JEE A S AR AN S H
T A I] &M R£,2010,31(6):32-35

ZHANG Zhao-hui, WANG Qiu-lan, YAO Mao-jun.
Comparative study of different extraction techniques for
extraction of magnolol and honokiol from branches of
Megnolia hypoleuca [J]. Food Science, 2010, 31(6): 32-35
RIGRGT 2 B TR/ BN A R T Z R[],
#],2018,40(5):1070-1074

WU Qiao-feng, YAN Yun-liang, ZHANG Xiao-xia.
Ultrasonic extraction optimization for Magnoliae officinalis
cortex [J]. Chinese Traditional Patent Medicine, 2018, 40(5):
1070-1074

(HEE 149 T

[25]

330

T BT IR C R AR ET 2 2/ e SEE S A TR )5
TS KN D] A R IE: AR ALl K 2,2015:138

DONG Feng. Preparation, property and application of
nanocellulose/chitosan composite film based on fruit and
vegetable packaging [D].
University, 2015: 138

Harbin: Northeast Forestry

[26]

RNE B TR BARS IR S 7 dh RO AR T A F
[ AR [D] R TH LR MBI :,2018:44

LIU Xue-xue. Study on pericarp chlorotic process and its
relation to commercial fruit shelf quality and seed
development in cucumber [D]. Xianyang: Northwest A&F

University, 2018: 44



