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Study on the quality assessment of Liquidambaris Storax
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ABSTRACT

Objective : Liquidambaris Storax, the processed resin of Liquidambar orientalis Mill,, has been therapeutically used
as orifice—opening medicinals in Korean Medicine, However, unauthenticated resinous drugs from various origins
were sold as Liquidambaris Storax, This study aimed to establish the quality assessment of genuine Liquidambaris
Storax and to provide quantitative differences of Liquidambaris Storax in herbal markets,

Methods : Bibliographic research on ancient Liquidambaris Storax was performed using classic books of herbology.
The quality assessment was approached by searching modern books of herbal medicines, The marker compounds in
Liquidambaris Storax from various origins were quantitatively analyzed using high—performance liquid chromatography.
Results : L, orientalis was botanically characterized by palmately 5—lobed shape of leaves, Genuine Liquidambaris
Storax was recognized as resinous or semi—solid form (ancient—Song dynasty) to liquid form (Myeong/Cheong
dynasty) and two processed forms were available in current markets, Genuine liquid Liquidambaris Storax should
be lengthened as a thread when it was lifted by a stick and be sunken under the water. The crystals of cinnamic
acid was seen under microscopic observation and the scent of benzaldehyde occurred after the treatment with
potassium permanganate, Cinnamyl alcohol, cinnamic acid, and cinnamaldehyde were quantified in two liquid samples
of Liquidambaris Storax, while cinnamaldehyde was not quantified in resinous (semi—solid) sample,

Conclusion : This study presents the detailed methods of quality assessment for genuine Liquidambaris Storax as well
as the status in the herbal markets, Further quantitative study with diverse samples is required to establish the
quality standard of Liquidambaris Storax,
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Table 1. The sample list of Styrax Liquides

2 gJg a7 89

Code Herbal name Source

Location

Sample—1 Liquidambaris Storax (resin) Liquidambar orientalis

Sample—2 Liquidambaris Storax (liquid) unknown
Sample—3 Liquidambaris Storax (liquid) unknown
Sample—4 Liquidambaris Storax (solid) unknown

Turkey (collected from natural habitat)
China (collected from Gyeongdong herbal market)
China (collected from Kwangmyungdang Medicinal Herbs)

Delhi, India

Figure 1. The samples of Liquidambaris Storax.

(A) Sample 1 (Liquidambaris Storax from Turkey, resin),
(B) Sample 2 (Liquidambaris Storax from China, liquid),
(C) Sample 3 (Liquidambaris Storax from China, liquid),
(D) Sample 4 (Liquidambaris Storax from India, solid).
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Figure 3. Chromatograms of three marker compounds (A), and the methanol extracts of Sample 1 (B), Sample 2 (C), Sample 3 (D), and
Sample 4 (E) which were detected at the UV wavelength of 280 nm. 1. Cinnamyl alcohol; 2, cinnamic acid; 3. cinnamaldehyde.

2) #EE AME W XBYE &

Cinnamyl alcohol, cinnamic acid ¥ cinnamaldehyde
FEE EFHE o] gsto] HEFAE AT A, Al 7HA A
Bo| AFAL F& ¥y Weld ABAS(")7F 0.9993—
0.9997& Y 2Adgo] gl U, HESHA(LOD)% 4
FHA (LOQ)E 22 0.021—0.028 ug/me¥+ 0.068—0.093
ug/me o2 1= rH(Table 2).

2 S v e R 2 EReE AR W Al 7HA A9

=
—_ o

FS £%% A}, cinnamyl alcohol?] $FL Sample—2
¢} Sample—3E.t} Sample 1914 Z+ZF 1,84 9 3,08 A=
=7 23453 tt. Cinnamic acide Sample—13} Sample—3
Bt} Sample—26]4 2tz 6,28 2 2 38 A= £ ZA T
%t} Cinnamaldehyde= Sample—32T} Sample—20l| A oF
3.84) =4 A=Y, Sample—19AE= AEHA &Uch.
Sample—4°| A= Al 7}x] o] m& AZE ] grobA g
S0l E7hs st H(Table 3).

Table 2. Linear equation, linear range, correlation coefficients (), limit of detection, and limit of quantification for the marker compounds in

the methanol extracts of Liquidambaris Storax

Compound Regression equation  Linear range (ug/m¢) r? LOD (ug/me) LOQ (ug/me)
Cinnamyl alcohol (250 nm) y = 82.683x + 74,467 2.34-150.00 0.9993 0.022 0.073
Cinnamic acid (280 nm) y = 79.92x + 87,529 2.34-150.00 0.9993 0.028 0.093
Cinnamaldehyde (290 nm) y = 107.35x + 10,791 0.33—-21.00 0.9997 0.021 0.068
v. peak area (MAU); x, concentration of compound (ug/md); LOD, limit of detection; LOQ. limit of quantification.
Table 3. Average contents (mg/g) of three marker compounds in the methanol extracts of Liquidambaris Storax
Average content (mg/g)
Compound
Sample 1 Sample 2 Sample 3 Sample 4
Cinnamyl alcohol 5.647 £ 0,027 3.105 £ 0,009 1.839 = 0.004 -
Cinnamic acid 0.422 £ 0,005 2.644 £ 0,007 1.152 £ 0.002 -
Cinnamaldehyde - 0.464 = 0.014 0.122 £ 0,001 -

The average content is represented as mean + SD. ‘=, not detected.
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9 ATE B3 SR (Kig) AHQ M REAE(Sample—1)
of 6% cinnamyl alcohol®} cinnamic acid®] dFFo] H
&R REERSE (Sample—29F Sample—3)°] ]3] AFEt &}
o5 R E3J| cinnamaldehyde= HEERETE Al =2 A
T AEHE AL FAT 5 At Courel 572 XFo)A
ZY7}y L, orientalis®} L, styraciflua® % %E Liquidambar
T4 ¥ 7ta3RutE e -AEA 7] (GC-MS)
£ o]&3dte JEE BN AP, F resin BF cinnamyl
alcohol?} cinnamic acid’7} HE&HE= Ao 2 B I3 9]
o W Kim 9% Gurbuz & AFld 7% L
orientalis resin(€17]) 9 L. orientalis resin(€17]))S £33t
AGE GC-MS=Z BX3t A1}, trans—cinnamyl aldehyde
(cinnamaldehyde)®} ¢rans—cinnamyl alcoholo] AEE =
Ao RIS, RES A=) e FAHQA FR7}L F
F517] ol 9 A% A+ A= Y H|wshr]= ol FA,
2 72T} nVIAZ R85 #REE ol A& Zelzt
TSt A 1T 4= Qi)
oA 5 AT AE F AR T Tkl ZolH
& Uele e 2 E, ARE MRS E A B Raxs
F A= 771 AEFY Aol & = Ut ole 7IE 4t
oA L. orientalis var, orzentalzsg} L, orientalis var,
integriloba®] oA 7T A7 ol A 42 A4
EA1&] Hol7t Y 712& ﬂ%ot B2 i (var,)
@lol ARt Liquidambar (@) A& F@E@] ot A&
T40] HE = U= AXSAY. ERE & A tollA AR
% AFHE(Sample-1)T FEErsEE Al E(Sample—2,
—-3)o] BE FFo|x 7| AEo] FYsttt= AA stoll,
MIRAE S RARAELE 71 ¢4 At oA 2
She A& 7holl ek Wyt AR A Zpole] djle
2 AT 4= 9}, o]d AFlA cinnamyl alcohol &4
Zof w3 StoflAl Ega3H(dehydrogenation)E 3
cinnamaldehyde 2 AFs}(oxidation)E= Aoz B34y
7] W&2ell, MEFRAEE Wl T2 FEY &4 E Fahik
AFLR T B °ﬂ dAgstE 7HE, AsE 55 F9
cinnamyl alcohol®] cinnamaldehydeZ H3IE UL 7FsAE
nofe) & 4 Ak, ol2ie AT AT A Y AR
T4 AAE Al HAEE 719ET 7| 9ES HES ohgst

resing

A& e o 9 ojskatael £49 BaKo] e
ofulg},
V.2 &
iReEo A B 74 AL 99 graFel o 2
2 DEY 1F, 74 A=, AAEL SR 4L B4 52
AW Aske oheat 2o
L #R&ES) 71 A4 2 B FURATHIE, HoTH)

Liquidambar orientalis Mill, & o] #iro 2 57
ZEdth = HoA O E 5&5II4ET =
2. oFA FHjol QolA, HMAEERE

Fo wusie pog Y

hal

e A% A7 93

o] mQl golRA ILMuige] ReHos P2

A7z whgol= Fo] Y= Aiffig(resin) ol R
WEERS B> Y 22 g o s RiRyst 74
AL 2 Hojx B7H EEshe AA A} o]
solA o, BRT} HFo] ol B 7lebele MR 4
iEhES] Aok,

3. dnjF g & A #RAE Well cinnamic acid £7Z}0]
Q=3 potassium permanganate A2 o
benzaldehyde 3Fo] @Ayt

4. HREHET Oﬂ/ﬂ‘_ cinnamyl alcohol®} cinnamic acid
1 cinnamaldehyde= HEE XA & uhy,
27H——1 ()léj]ﬁi*@u‘% A2 A= =% cinnamyl alcohol,
cinnamic acid, cinnamaldehyde’} HEZE It} A=
oA FHF FREE AR = Al 7HA] =] & 3
SHA &

£ avaviet ol jaE AHED R Eo] oFA A
4 A APsteitE T4 AEA B2 Kol7h L]
o], FF EAFY A FANAL A chaFe A=
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