R EmiB Modern Food Science and Technology 2018, Vol.34, No.5

EFh R AR F N TR B

BB, MER, &3, KIE, 1A, TEA
(FerdXF(LAERLEAFR), b ?M SATRRF S, WRE AR EEHBEAELZEE, LAFE 250014)
FHZE: 1RIE GB/T 15000.3-2008 AR AR 5L TAEF N, Aib|AnBANRARAEAR L. VABAN S MO IRIM 4 AT, KB Skt A ek
E—H o B S A AN AR A, BB . fosl bt it 'H A0 BC MR RFH AR F BRI T IS s ERAE, R
AT B E G RARA A RIS EAKSSF, I T Fo B AN ZHECRAN EFDATAR N, FoSA R HSAATT ¥4 1
. AN A 8 RERFIRSTAL. LREY, FoFA B LA RATOH M, £ 04 CHAFHT 8 MASET, ¥
TALLERGATGAT, AR HATEAELA 99.72%, BAZE 95%EI TAHZEH 0.22%. MAFH B T Ao BANE B ZATEA S, 22T GB/T
15000.3-2008 ML a9 B AZR, Hdu B HRME, TR T BAND BAR X = b9 4251 F0A M T 0 R

KHHR): AN, AR M, RN, TE; RTE
NEES:1673- 9078(2018)05-215-221 DO. 0. 13982/J st.1 -9078.2018.05.031
from

Preparation of Certified Reference Materials cﬁ Hon kIO|

officinalis
GENG Yan-ling, LIN Yun-liang, CUI Li,

(Key Laboratory of TCM Quality Control, Shandong Ana
Academy of Sciences),

U Heng, FU Rui-ming, WANG Dai-jie

is and Test Cent ilu University of Technology (Shandong
an 250014, China)

Abstract:The certified reference material (CRM) of honokiol was develpoed according to the technical requirements of CRM General and

Statistical Principle for Certification (GB/T 15000.3-2008):" Honokiol 'was separated and prepared by high-speed counter-current

chromatography with crude extracts of Magnolia officinalis Réhd. et Wils. as material, and their structures were confirmed by UV, IR, MS, 'H

and *C NMR. Simultaneously, the purity and mois of 'Honokiol was analyzed by thin layer chromatography, LC-MS, and

thermo-gravimetric to establish HPLC analysis technole iol was divided into bottles for homogeneity test, stability test, and
cooperative certification by 8 laboratories: The results indicated that the homogeneity of honokiol samples were excellent, with good stability
within 48 months at 0-4°C. The certified value of the reference material of honokiol was 99.72% with the expanded uncertainty of 0.22% in
confidence coefficient of 95%. The reference material of honokiol was successfully developed, which reached the technical requirement of

GB/T 15000.3-2008 and coul traceable. The.CRM can be used in the content determination and testing method validation of honokiol

related products.

Key words: honokiol; certified reference material; homogeneity; stability; certification; uncertainty

}iﬁ = BHEY) E AN Magnolia officinalis Rehd. (ol TR g & S it 5D, IRIBDIROR 2 . fEAE
et Wils MM JE4b Magnolia officinalis Rehd. et Wils. GEE L, JEANRA R RIS,
var. bilobaRehd. et Wils. [P T 5« MR Sk fe, 72 FIRERG R, BEEnE, SRR, IR AR
WEEG KRR BRI RRBIN T PitZ AR . IR SR, JEANE B P
WS AR 2017-11-12 oy Boe MBS DU BV ZEmoR . PUlAsA
£ WASEARROFITIZ (201706601308); WREESHLI R 2 AR, SNy A 24 s b B 2 5
XI (201765F216002); ILASRLFERMERTHAE; LAEHFRE AR E AN S A B R bR 2 —, ZIERAF TR,

SIHE FEFMENE LA PUREE. PUMR . AR, P
TEBRIN: BREH (19739), &, BIASR, WSTAE: RAFIILERIR PR FIER PUIAR LI A BN AT FE S
HEREETH) (331 bRty Al 3 RS ANEYRE S 32 DI HE A

ERIEE: T (19810), B, W+, BW5R, Musm: XA ESIEATE, AIERESARMEEA TN, B
SRR RS %rﬁﬂiﬁﬁt%, AL R AN BV, B

215


javascript:void(0);

MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.5

WA BA W

FRERE e B —FhEl 2 Fil U2 35 &) (R FIAR I 1
E T BRI R ER ST, v DL RASHEAGS . 17
YrillE RS M RIRAERY . BEE KRR s s
MisaE bR E, WS 1SO XHERIARAERE 5 (1)
fskit—1ay], tRENIMFR G BET, 3R
A RN = IIFRAERE PP AN, 5
WADAE = A, AR 2 T AR DAT IR R, ek
FX IR, FRERIA IR dERE S I SRR 2
TP, DRI, 7 5 A RSN Bk 2 i (AR
TR, PRIEATINGE S rOHERfrE . AT LR, A
WM ISO Guide 35 A1 GB/T 15000.3 bRAERE S ) TAE
S, TR TSN E SRR A

OH
OH ‘
‘ h

F
E 1 FEAMMEELEER
Fig.1 The chemical structure of honokiol
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99.78 99.75 99.74 99.76

2 99.80 99.80 99.81 99.80
3 99.77 99.76 99.78 99.77
4 99.80 99.78 99.75 99.78"
5 99.77 99.78 99.81 99.79 99.79
6 99.80 99.81 99.78 99.80
7 99.78 99.81 99:83 99.81 "
8 99.79 9.79
9 99.78
10 99.81"
Table 2 Results'of variance analysis
TER SS G2 4 MS
2a.]7) 0.006630 9 0.000737
il &07067 20 0.000353
K An 013697 29
THlE T ZE A 1
SZA v Mséﬁl‘rﬂ B Msgaw —13x107*
Ny
DU TR R A O 229

Sy =VS?a =0.02

u 1=spp=0.02
FAEMITH R A
F=MS 5i/MS 5x=2.08
PAZHTE] H HEE vi=9 S ZH N H HE v,=20 N EA
W F FHEZ, AT AIG FHE Foos(9520)=2.94, HHT F<Fg s
(9, 200, BEILFTRH] FIANE RN ARAERE i B R4
[R5

24 REERE

KM ¢ AR R MR A5 R G, R H
B, W HARREAREYS, RN AT I,

GRNEK 3.
RERIF R AR
b = Z(X e = _1‘7"1902 =-0.0029
Z (X,‘ - )?)2



R EmiB Modern Food Science and Technology 2018, Vol.34, No.5

KTP, X YA, ¥V, AR B4E, s(b) = s _ 0.05 000

— — n —_ 41710

Y =99.75; X =21. \/;(X,-—X)
BT E AT BREEHBEEN n2 1 95%BE/KT (p=0.95)
by =7 —b X =99.75+(0.0029x 21) = 99.80 LA IR 31820 F TR AR L 4t -
LRI bR 22 «

2 1B,] <495, 4z - S(by)=3.182x0.002 = 0.0064 ,
Z(K _bo _lei)
i=1

=20 000 W [b]<0.0064, B, REEBHALH, HIA
" | 4

M 5=0.10. IR R B 4 S R e E R Rt

BRI AR a1 St 0050.10

7 3 FREMHIOHIE
Table 3 Result of stability test

IRl A il : Z/’O o
2 3 4
0 99.79 99.82 99.85 99.83 0.03
6 99.78 99.76 99.75 99.76 0.02
12 99.79 99.80 99.75 99.79 0.04
24 99.77 99.76 99.75 74 0.03
36 99.73 99.76 99.75 99.73 0.05
48 99.70 99.66 99.72 63 . 0.04
25 EfE SR MEARHE R 2 -
‘ - s7 =55 003
HRAE S A S0 5 1 s It iﬁﬁi&? < n
T, IR H A AN REERE S (R Z 5 EAE G NI E JE -
WE . GiitdERung 4. ) he =S =003
%4 WMEE(EMIE / X
Table 4 Results of purity value results R JE AN oy B AEAE i B AN 0 BE B R =38 A
. HESasb 5% gy (D) BSHERIATRERE: (2) Fasg MR A
Ty ey —— ey | MG e N Y N e
1 99.86 0.02 MK, Tl =R E AR, BIERAEE (U
2 99.72 10 am) N
\ 99.81 0.03 U o=t v +u g™ +u
{ h 99.75 0.03 907 RANEHE T FAF U 20=0.11,
5 99.77 0.02 BE XA 95%0f, k=2,
6 99.69 0.03 DA AN B REERE i (R4 AN o B«
7 99.76 0.04 U yr=2U £3=0.11x2=0.22
8 ‘ 99.73 ‘ 0.04 3
M5E 25 R RLPIE T AT
i ¥ AT T X R0 AN B AH D77 it i = [ SRR AT
FaNENE ' 997 A RIEIIR, A *T%%%E‘Jﬁﬁﬁ%ﬁﬁﬂiﬂ)ﬂﬂ,
' FRE (IR R AN PR AR i, JRIBRE T % 5%
SIS I AR AN 25« IS0 (WIH %5 S2011018). HFHIILFE A rukAE
Z(X, - X7 AR ST SR, T E T R AR
ST 0 SRAEARE, HHATT RIE%s ERAE

219



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.5

KRG EYME, ST lEgs Rl gl mbr. ARIE=A
TSNS B, AT T ANHA 7 TR RN
A TN 99.72%, BIEME 95% A EN
0.22% [FI AN E AN B SRARIERE S, B S s
A AR DGR S A e e RS el e, AN T
FNEANGARAERE S R P Ah 25

(1]

220

[l X 24 2% DY o AR N IR 24 gt — [ S]. AL 5t E
ERZRHL AL, 2015

National Pharmacopoeia Committee. The Pharmacopoeia of
the People’s Republic of China (Part I) [M]. Beijing: China
Medical Science Press, 2015

Wang F, Miao M, Xia H, et al. Antioxidant activities of
aqueous extracts from 12 Chinese edible flowers in vitro and
in vivo [J]. Food & Nutrition Research, 2017, 61: 1-9

Chen Y, Lin K, Shiao M, et al. Magnolol, a potent antioxidant
from Magnolia officinalis, attenuates intimal thickening and
MCP-1 expression after balloon injury of the aorta in
cholesterol-fed rabbits [J]. Basic Research in Cardiology,
2001, 96(4): 353-363

OhJH, Kang LL, Ban J O, et al. Anti-inflammatory effect of
4-O-methylhonokiol, a novel compound isolated from
Magnolia officinalis through inhibition of NF-«B' [J].
Chemico-Biological Interactions, 2009, 180(3): 506‘ 4
Kuo W, Chung C, Hwang T, et al. Biphenyl-type n

from Magnolia officinalis and: their anti-inflai atorya{
activities [J]. Phytochemistry, 2013, 85: 153-160
Walker J M. Identification of Magnolia officinalis L. bark

extract as the most potent anti-inflammatory..of four plant

extracts [J]..The American Journal of Chinese Medicine,

ey‘N, Césaire A, Du-
titis caused by Magnolia officinalis bark extract

anh A, et al. Allergic

in a facial anti-ageing cream [J]. Contact dermatitis, 2015,
72(6): 416-417

Shih H, Kuo P, Wu S, et al. Anti-inflammatory neolignans
from the roots of Magnolia officinalis [J]. Bioorganic &
Medicinal Chemistry, 2016, 24(7): 1439-1445

Wu X, Yu C, Cai W, et al. Protective effect of a polyphenolic
rich extract from Magnolia officinalis bark on influenza
virus-induced pneumonia in Journal of

Ethnopharmacology, 2011, 134(1): 191-194
Wang J, Ho T, Chang L, et al. 857-860 Anti-inflammatory

mice [J].

effect of magnolol, isolated from Magnolia officinalis, on

[11]

[13]

[14]

[15]

[17]

[18]

[19]

A23187-induced pleurisy in mice [J]. Journal of Pharmacy
and Pharmacology, 1995, 47(10): 857-860

Hu Y, Qiao J, Zhang X, et al. Antimicrobial activity of
Magnolia officinalis extracts in vitro and its effects on the
preservation of chilled mutton [J]. Journal of Food
Biochemistry, 2011, 35(2): 425-441

Chen C, Tan R, Qu W, et al. Magnolol, a major bioactive
constituent of the bark of Magnolia officinalis, exerts
antiepileptic effects via the GABA/benzodiazepine receptor
complex in mice [J]. British Journal of Pharmacology, 2011,
164(5): 1534-1546

Shin T Y, Kim D K, Chae B S, et ali Anti

Lee J W, Lee Yﬁee
extract of Magnolid offici

memory impairment. and neuronal toxicity induced by

lissand 4-O-methylhonokiol on

beta-amyloid [J]. Pharmacology Biochemistry and Behavior,
2010, 95(1): 31-40

Lee YK, Yuk D Y, Kim T I, et al. Protective effect of the
ct  of

ethanol and

4-O-methylhonokiol on

Magnolia  officinalis
scopolamine-induced memory
impairment and the inhibition of acetylcholinesterase activity
[J]. Journal of Natural Medicines, 2009, 63(3): 274-282

Xing H, Zhang K, Zhang R, et al. Antidepressant-like effect
of the water extract of the fixed combination of Gardenia
jasminoides, Citrus aurantium and Magnolia officinalis in a
rat model of chronic unpredictable mild stress [J].
Phytomedicine, 2015, 22(13): 1178-1185

Lee Y, Choi D, Han S B, et al. Inhibitory effect of ethanol
extract of Magnolia officinalis on memory impairment and
amyloidogenesis in a transgenic mouse model of Alzheimer's
disease via regulating fS-secretase activity [J]. Phytotherapy
Research, 2012, 26(12): 1884-1892

Chen C, Zhou X, Luo Y, et al. Magnolol, a major bioactive
constituent of the bark of Magnolia officinalis, induces sleep
via the benzodiazepine site of GABA, receptor in mice [J].
Neuropharmacology, 2012, 63(6): 1191-1199

Hoi C P, Ho Y P, Baum L, et al. Neuroprotective effect of
honokiol and magnolol, compounds from Magnolia
officinalis, on beta-amyloid-induced toxicity in PC12 cells [J].
Phytotherapy Research, 2010, 24(10): 1538-1542

Lee S, Kim H, Cho Y, et al. Aqueous extract of Magnolia
mediates P21WAF1

officinalis proliferative

capacity,

expression and TNF-o-induced NF-xB activity in human



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.5

(21]

[22]

[24]

[26]

[27]

(28]

urinary bladder cancer 5637 cells; involvement of p38 MAP
kinase [J]. Oncology Reports, 2007, 18(3): 729-736

Lee S, Cho Y, Park K, et al. Inhibitory effects of the aqueous
extract of Magnolia officinalis on the responses of human
urinary bladder cancer 5637 cells in vitro and mouse urinary
bladder tumors induced by N-Butyl-N-(4-hydroxybutyl)
nitrosamine in vivo [J]. Phytotherapy Research, 2009, 23(1):
20-27

Liu Y, Tong Y, Yang X, et al. Novel histone deacetylase
inhibitors derived from Magnolia officinalis significantly
enhance TRAIL-induced apoptosis in non-small cell lung
cancer [J]. Pharmacological Research, 2016, 111: 113-125
Chen X, Hu Y, Shan L, et al. Magnolol and honokiol from
Magnolia officinalis enhanced antiviral immune responses
against grass carp reovirus in Ctenopharyngodon idella
kidney cells [J]. Fish & Shellfish Immunology, 2017, 63:
245-254

Hahm E, Arlotti J A, Marynowski S W, et al. Honokiol, a
constituent of oriental medicinal herb Magnolia officinalis,
inhibits growth of PC-3 xenografts in vivo in association with
apoptosis induction [J]. Clinical Cancer Research, 2008,
14(4): 1248-1257

Xu H, Tang W, Du G et al. Targeting apoptosis pathways-in

cancer with magnolol and honokiol, bioactive constitue

the bark of Magnolia officinalis [J]. Drug Discoveri
Therapeutics, 2011, 5(5): 202-210
Teng C, Chen C, Ko F, et al. Two antiplatelet age
magnolia officinalis [J]. Thrombosis Research, 1988, 50(6):
757-765

Watanabe K, Watanabe Goto Y, et al:-Pharmacological

properties honokiol extracted from

ssant effects [J]. Planta

Phytotherapy Research, 2001, 15(2): 139-141

[29] Syu W, Shen C, Lu J, et al. Antimicrobial and cytotoxic
activities of neolignans from Magnolia officinalis [J].
Chemistry & Biodiversity, 2004, 1(3): 530-537

[30] Xu Q, YiL, Pan Y, et al. Antidepressant-like effects of the
mixture of honokiol and magnolol from the barks of
Magnolia officinalis in stressed rodents [J]. Progress in
Neuro-Psychopharmacology and Biological Psychiatry, 2008,
32(3): 715-725

[31] Ma L, Chen J, Wang X, et al. Structural modification of
honokiol, a biphenyl occurring in Magnolia officinalis: the

inhibitors  of

evaluation of honokiol < analogues as

angiogenesis and for their cytotoxici ture-activity
relationship [J]. Journal of Medicin: emistry, 2011, 54(19):
6469-6481

[32] GB/T 15000.2-04 bRkt T7E S FER AR
FosE XS] | M ]

GB/T 15000.2-94, Directives for the work of reference
materials (2) The common terms and definitions of reference
materials [S]

[33] AL A B8, 7K, 5 BRI IR bR R b BT S T AR

AZVE TR TSR 24 35,2010,6(3):140-142
DU Ning, ZHOU Xiao-jing, ZHANG Wan, et al

Management of development work for Chinese natural

product reference materials [J]. Modern Scientific
Instruments, 2010, 6(3): 140-142

[34] GB/T 15000.3-2008 ArifEAF: i TAE- S MG)bRvHERE it e (1
— R E A GE T 5 E[S]
GB/T 15000.3-2008, Directives for the work of reference
materials (3) Reference materials-General and statistical
principles for certification [S]

[35] GB/T 8170-2008, £{H &4 5% FREUE TR AN FIE[S]
GB/T 8170-2008, Rules of rounding off for numerical values
& expression and judgment of limiting values [S]

[36] Kyu Ho Bang, Yoon Kwan Kim, Byung Sun Min, et al.
Antifungal activity of magnolol and honokiol [J]. Archives of

Pharmacal Research, 2000, 23: 46-49

221



