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ABSTRACT KEYWORDS
Traditional Chinese medicine playsimportant rolein China’s public health Lonicerae Japonicae Flos;
services. Lonicerae Japonicae Flos is one of the often used herbs. The Gduteolin;

Chlorogenic acid;
Traditional chinese medicine;
Germplasms.

differences of germplasms and planting geographic position of Lonicerae
Japonicae Flos make its quality uneven. Galuteolin and chlorogenic acid
are the mgjor active ingredients of Lonicerae Japonicae Flos. In this
research, galuteolin and chlorogenic acid contents of ten kinds of Lonicerae
Japonicae Flos were firstly systematicly measured. The results showed
that the contents of galuteolin from 1 to 10 samples were between 0.08%
and 0.22%, which were higher than 0.050% of requirement by the
pharmacopoeiaof China, and the contents of chlorogenic acid from1to 10
sampleswere between 1.94% and 4.00%, higher than 0.05% of requirement
by the pharmacopoeia of China. This research is important for quality
control of Lonicerae Japonicae Flos medicine.

© 2013 Trade SciencelInc. - INDIA

INTRODUCTION tiveingredients of LoniceraeJaponicaeFlos, inwhich,

gduteolinhastheinhibition effectstoinfluenzavirusNA®2

Thetraditional Chinese medical system and the
western medica sysemrunpardld inChina. Thereare
about 9 hundred million outpatient servicesof traditiona
Chinesemedical in oneyear. Theannua production of
Chinese medicinal herb is about 2.5 million tones.
Loni cerae Japonicae Flosisthedried budsor nascent
open flowersof Lonicera Japonica Thunb plants, and
the often used traditional Chinese medicine, which has
thecurativeeffectsof heat-clearing and detoxifyingand
dispelingwind®. Theannual production of Lonicerae
Japonicae Flosisabout 10 thousandstones.

Theflavonoid compoundsisonekind of mgjor ac-

and K562 cdll proliferation’®, and protection effectson
adriamycin (ADR) induced myocardia damage, and
Is used as a new index for its quality control. The
galuteolin content in Loni cerae Japonicae Hosshould
be higher than 0.05% requested by the pharmacopoeia
of China.

Chlorogenic acid isanother major activeingredi-
entsof Lonicerae Japonicae Flos, has multiple phar-
macological actions, like antioxidation, antibacteria,
antivirus, antiinflammatory, anti-liver fibrog's, antitumor,
liver protection, and antiendotoxin effectg>*Y. Thechlo-
rogenic acid content in Lonicerae Japonicae Flos


mailto:jianqianglin@sdu.edu.cn

BTAIJ, 8(3) 2013

Jiangiang Lin et al.

375

————, FyurL PAPER

should be higher than 0.05% requested by the pharma-
copoeiaof China.

Inredlity, the contents of themajor activeingredi-
ents of Lonicerae Japonicae Flos have large differ-
encesfor different germplasms and geographic posi-
tion and growing conditions of plantation. Inthisre-
search, themajor activeingredients of galuteolin and
chlorogenic acid of 10 kinds of Lonicerae Japonicae
Floswill be sysematicinvestigated, whichwill beben-
efit for the choice of medicind materid sources, planta-
tion, and seed breeding.

MATERIALSAND METHODS

The germplasmsand plantation area of thetested
samples of Lonicerae Japonicae Floswerelistedin
TABLE 1. Thestandardsof galuteolin and chlorogenic
acid wereobtained from nationd ingtitutefor food and
drug control of China

Galuteolin and chlorogenic acid were measured by
using Waters-600 HPL C with Waters-996 type de-
tector (Waters Co., USA), and Diamonsil-C ,column
(150 mmx4.6 mm,5um) (DikmaTechnologies, Ching).

In ga uteolin measurement, gradient e utionwasused
with the mobilephaseA of benzyl cyanideand mobile
phase B of 0.5% glacia acetic acid. Thedution gradi-
entsareasfollows, 0-15minyA increased from 10to
20%, B decreased from 90 to 80%; 15-30 min, A 20%
and B 80%; 30-40 min, A increased from 20 to 30%,
B decreased from 80 to 70%. Themobile phaseflow
speed of 1.0 mL/min, column temperature of 35°C,
detector wave length of 350 nm and the sampleinjec-
tionvolumeof 10 uL wereused.

In chlorogenic acid measurement, themobile phase
of methanol- 3% formicacid (1:79), flow speed of 1.0
mL/min, columntemperature of 30°C, detector wave
length of 327 nm and the sampl einjection volumeof 10
ulL were used.

The gal uteolin sampl e solution was made asfol-
lows. Lonicerae Japonicae Flos powder of 2 gwas
accurately measured, droped into 50 mL taper bottle,
filledin 50 mL of 70% ethanol. Thetaper bottlewas
capped, weighted, sonicated for 1 h, cooled to room
temperature, and then, filled in with 70 % ethanol until
the weight was the same as formerly weighted. The
solution was mixed, filtered using 0.45 um porediam-

eter filter and stored for measurements.

The chlorogenic acid sample solution wasmade as
follows. Lonicerae Japonicae Flos powder of 0.5 g
was accurately measured, droped into 50 mL taper
bottle, filledin 50 mL of 50% ethanol. Thetaper bottle
was capped, wel ghted, sonicated for 30 min, cooled to
room temperature, and then, filled with 50% ethanol
until theweight wasthe same asformerly weighted,
mixed, filtered usng 0.45 um porediameter filter. Above
solution of 5mL wastaked into 25 mL brown colored
volumetricflask, filled in with 5% methnol to 25 mL,
mixed, filtered using 0.45 um porediameter filter and
stored for measurements.

The measurement precisionwas confirmed asfol-
lows. Using the above gal uteolin standard solution and
measurement conditions, successively measured the
gd uteolin concentrationfor 6times, andtherdaivesan-
dard deviation (RSD) (RSD= (standard deviation/
average)x100%) was calculated to be 2.09%. Using
the samemethod as described above, theRSD for chlo-
rogeni ¢ acid measurementswas 1.60%.

The measurement constancy was confirmed asfol-
lows. Thegd uteolin or chlorogenic acid concentrations
weremeasured using the samega uteolin or chlorogenic
acid standard solution, at 0, 3,6, 9, 12, 24 h, and cal-
culated theRSD vaues, whichwere1.13%and 0.71%
for galuteolinand chlorogenic acid, respectively.
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Figurel: HPL C measur ementsof galuteolin.
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Themeasurement reproduci bility was confirmed as
follows. Six samplesof galuteolin or chlorogenicacid
sampl e sol utionswere made, measured, and the RSD
vaueswere ca culated, which were 1.36% and 0.74%
for galuteolin or chlorogenic acid, respectively.

Thesamplerecovery of themeasurementswas con-
firmedasfollows Six samplesof thegduteolinor chlo-
rogenic acid sample solutionswere made, added with
some amount of galuteolin or chlorogenic acid stan-
dard solution, measured the gal uteolin or chlorogenic
acid concentrations and cal cul ated the recovery and
RSD values. The recovery and RSD values were
99.11% and 2.97% for galuteolin, and 99.11% and
2.97%for chlorogenic acid, respectively.

Themeasurementsof gd uteolinand chlorogenicacid
wereshownin Figureland 2, respectively.
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Figure2: HPL C measur ementsof chlor ogenic acid

RESULTSAND DISCUSSION

The galuteolin contents of different Lonicerae
Japonicae Flosger mplasms

Theresultsof ga uteolin measurementswereshown
inTABLE 1. Thegaluteolin contentsof 1~10 samples
were between 0.08~0.22%, higher thanthe0.05%leve

BioTechnology —

required by the pharmacopoeia of Chind¥. The 9"
sample(Itay germplasm) had the highest ga uteolin con-
tent of 0.22% among thetested Lonicerae Japonicae
Flos germplasm samples. The 3¢, 5", 8" had the con-
tentsof 0.15, 0.13, and 0.12%, respectively. Thelow-
est wasthe 4" sampl e of 0.08%.

Thegduteolin contentsinthelesf of two germplasm
samples(11™ and 12" sampl es) were measured, which
were0.75 and 0.76%, respectively, much higher than
that intheflowers.

Thetop two of the 9" (Italy germplasm) and the 3¢
sampleswere considered the high quality sourcesfor
medicine, plantation, and seed breeding uses.

The chlorogenic acid contents of different
L onicerae Japonicae Flos ger mplasms

Theresultswereshownin TABLE 1. Thechloro-
genic acid contents of 1~10 samples were between
1.94~4%, higher than the 1.5% level required by the
pharmacopoeiacf Chind¥. Thetop4 samplesof chlo-
rogenic acid content were the 9" (Italy germplasm),
6", 1%, and 3 samples, had the chlorogenic acid con-
tents of 4%, 3.74%, 3.67%, and 3.32%, respectively,
morethan doubled than the pharmacopoeia standard
level. Thelowest wasthe 10" sample of 1.94%.

The chlorogenic acid contents of two leaf samples
(the 11" and 12" sampl es) weremeasured, whichwere
3.17% and 1.21%, respectively, lower than that in the
flowers. Thelow limit of the pharmacopoeiais1.5%.

Thebest Lonicerae Japonicae Flosgermplasmin
view of chlorogenic acid contentswasthe 9" sample
(Italy germplasm). In generdl, the Lonicerae Japonicae
Flosgermplasmsfrom Pingyi city had higher chloro-
genic acid contents (the 1%, 2™, and 3" samplesin
TABLE 1). Thechlorogenic acid content of the 9" (Italy
germplasm) samplehad achlorogenic acid content as
high as4%.

Inadditionto germplasm, the plantation geographic
position and growing environments al so affected the
chlorogenic acid contents greatly. For the same
germplasm plantedin Linyi city had thechlorogenicacid
content of 2.56% (7" sampl€), which wasmuch higher
thanthat of 1.98% planted in Lanzhou city (8" sample)
(TABLE1). Thedifferencesinsoil, light intensity and
duration, temperature, and humidity et. al.. Itisrea
sonableto stressthe place noted for themedicine, which
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TABLE 1: Thecontentsof galuteolin and chlorogenicacid in Lonicerae Japonicae samplesmeasured by HPLC

chlorogenic
Samp Serial galuteolin Appearance of
Germplasms acid Place of origin
Index Number contents(%) samples
contents(%)

1 S101201 flower of Lonicerajaponica Thunb. 0.12 3.67 yellow white buds Linyi city

Shandong
2 S201202 flower of Lonicerajaponica Thunb. 0.10 2.84 dull yellow white buds

province
3 S201203 flower of Lonicerajaponica Thunb. cv.Jfyh 0.15 3.32 green young buds Linyi city
4 S201204 flower of Lonicerajaponica Thunb. 0.08 2.85 light green young buds Fenggqiu city
5 S201205 flower of Lonicerajaponica Thunb. 0.13 2.28 green young buds Henan province

flower of Lonicerajaponica Thunb.
6 S201206 0.11 3.74 yellow white buds Beijing
cv.Yateliben

7  S201207 flower of Lonicerajaponica Thunb. cv.Y ate 0.11 2.56 yellow white buds Rizhao city
8 S201208 flower of Lonicerajaponica Thunb. cv.Y ate 0.12 1.98 green young buds Lanzhou city
9 S201209 flower of Lonicerajaponica Thunb. f.Ytl 0.22 4.00 light yellow buds Rizhao city
10 S201210 flower of Lonicerajaponicavar.chinensis 0.11 1.9 purple-lilac flowers Rizhao city
11 S201211 leaf of Lonicerajaponica Thunb. f.Ytl 0.75 3.17 green leaf Rizhao city
12 S201212 leaf of Lonicerajaponica Thunb. cv.Y ate. 0.76 121 green leaf Rizhao city

iscalled thegenuineregiona medicine.

The 11th sample wasthediploid natural mutant,
had the advantages of higher adaptivity, drought, wa-
terlogging and cold tolerances, and multipleusesin
medicine, ornamental, and water and soil conserva-
tion*2, |t had the gal uteolin content of 0.11%, con-
formed to the pharmacopoeiaof Chind¥, wasthe best
choicefor themuticle purposes of itsuses.

Inaddition, Lonicerae Japoni cae Folium was not
yet themedicina partsevenif it had higher content of
activeingredients. Thetota flavone content in the | eaf
was reported much higher than that in the flower(*3,
and many kinds of active compoundswere contained
intheleafl, Theleaf extractshad the antibacteria ac-
tivity to Escherichia coli, Bacillussubtilis, Bacillus
breslaviensis, Penicillium, Aspergillus niger, As-
pergillus flavus, and Saccharomyces cerevisiag®.
Theflavones componentsof theleaf had 4 and 2times
higher antibacterial activity to Saphyl ococcusaureus
and E. coli, respectively, compared with chlorogenic
acid*®. Theleaf of Lonicerae Japonicae Flosneeds
to befurther researched for medicinal part usesin or-
der to makefull use of Lonicerae Japonicae Flosre-
sourcesand increasethe herbal medicine sources.

In conclusion, ga uteolin and chlorogenic acid con-
tents of 10 kinds of Lonicerae Japonicae Flos

germplasmswereanayzed. Theoptimza germplasms
were determined. In addition, Lonicerae Japonicae
Folium wasregarded potential being used astheme-
dicind part.
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