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Retrieving scutellarin from the acid precipitation waste liquid
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ABSTRACT

This research established an easy method to retrieve scutellarin from the acid precipitation waste liquid. The waste
liquid in scutellarin production process was collected and concentrated. Then, it was added with one to five times
volume of distilled water and the coarse-grain of scutellarin was collected as the sediment. Finally, the scutellarin
with high purity (90.1-90.2%) was retrieved by recrystallization with absolute ethyl alcohol. The content of
scutellarin in every step was determined by HPLC-UV method. This is a handy method to retrieve scutellarin from
the acid precipitation waste liquid and it can increase the availability of crude material.
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INTRODUCTION

Erigeron breviscapus, named as Dengzhangxixin in Chinese, is usedett tiemiplegia, chest pain, rheumatism,
headache and toothache [1]. Thel980's, Zhang Remaeie from Yunnan Institute of Materia Medicasffir
obtained scutellarib,6,4- three flavonol -7-O- three hydroxy flavone gluznide) from it, and named the mixture
which contains a large amount of scutellarin arginall amount of pigment as breviscapine [2]. Thevisicapine
tablet and injection have been developed based@mesearch. At present, the output valud.oreviscapus is
more than billions of RMB every year. Not, breviscapus has been listed as the focus herbal medicine imau
Province,, a large scale of planting and processingder way.

Ordinarily, the breviscapine is separated and jaatiffrom E. breviscapus extract by acid precipitation and
recrystallization [3]. Another method is enrichitig total flavonoids by macroporous resin, acidifythe eluent to
obtain coarse-grain of breviscapine, and then itle purity scutellarin is collected by recrystadition [4]. In order
to prepare scutellarin for the Erigeron phenol, 8tal. also adjusted pH value at 1-2 to subsidectiarse-crystal
of scutellarin, and further purified by recrystadition [5]. Zhang Renwei applied a patent, a metloogreparing
breviscapine with macroporous resin, which alsaaos the precipitation process by regulating pHieat 1-2 [6].
In all the above mentioned methods, the acid pitatipn process has been adopted in productiomedfifcapine or
scutellarin, which results in a large amount oflagaste liquid.

The pH value of such acid waste liquid is 1-2. tdey to achieve emission standard, it requires dbtalkali to

neutralize. At the same time, there is a part ofedtarin in the wastewater. If the scutellarin kkbbe recycled, it
can make full use of medicinal resources and rediaste emission. However, few literatures have bieported.
In this paper, we presents a simple method toeredrhigh-purity scutellarin from the waste liquat the purpose of
improving the utilization of medicinal herb.

EXPERIMENTAL SECTION

Materials
The HPLC system was Agilent-1200 (the company ofefican Agilent, equipped with auto-sampler, quaeyn
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pump, column heaters, a diode array detector, chtagnaphy workstation); the mass was weighted bgl@ctronic
analytical balance (Shanghai Ohaus Instrumentd.tdo); ultrasonic generator was used to extrac {tequency of
operation is 40KHZ,the ultrasonic power is 100W).

E. breviscapus was purchased from the Juhuayun Medicinal Herbalkktan Kunming. It was identified by Dr.
Xiang. Scutellarin standard (HPLC>98%) was purctidsem Chengdu Ruifensi Biological Technology Cad.
AB-8 macroporous adsorption resin (Tianjin Bohoagim technology Co. Ltd) was used. Methanol andoadeile
were chromatographical pure (Jiangsu Hanbang Téogynco., Ltd.), absolute ethyl alcohol and hydtocie acid
was analytical-reagent grade (Tianjin MunicipakBmi'ou Chemical Reagent Co., Ltd.).

METHODS
The craftwork for Retrieving Scutellarin from theid Precipitation Waste liquid is shown in scheme 1

The concentrate of 40% ethanol eluent _which was
collected by washing AB-E macroporous resin

AdustingpHto 1-2
Static precipitation | filtration

Mother liquor Precipitate
The acid precipitation The coarse-grain of
waste water breviscapine

Adding 1 to 5 times volume of distilled

water and subsequentlv stewing , the
precipitate was collected b filtration

R’

The coarse-grain of
scutellarin

Eecrvstallization with absolute
ethvl alcohol

The scutellarin with high
purity

Scheme 1 The craftwork for retrieving scutellarin from the acid precipitation waste liquid

Extraction and enrichment flavonoids with macroporousresin

E. breviscapus was smashed and twelve times of 70% ethanol (wa&3 added into 400g powder (60 mesh),
extracted with ultrasonic for 40min, such operatieas repeated for three times. The extract solwias combined
and concentrated subsequently until no alcohol seasted. The concentrate liquid was filtered andlify, 800ml
filter liqguor was collected.

The filtrate was adsorbed by AB-8 macroporous rasith eluted by 8 bed volumes (BV) of distilled watellowed
with 4 BV of 405 (v/v) alcohol . After the alcohol elution was @alted and concentrated, 1200 ml solution without
alcohol was obtained. Draw out 2.0ml extracteddigand dry in vacuum, the dry substance was redaadesample

1.

Acid precipitation

The content of scutellarin in waste liquid is diffat from different pH value. So, adding differenhount of
hydrochloric acid to 150 ml concentrated liquidaijust pH value from 1 to 2 (n = 3), respectivéifter static
precipitation and filtration, the mother liquor wasnsidered as acid precipitation waste liquid.pBrimg 2.0ml
waste liquid precisely and vacuum drying, the digstance were regarded as sample 2 (waste liqgyiHdj and
sample 3 (waste liquid of pH2).

Retrieving scutellarin from acid precipitation waste liquid
The waste liquid (acid precipitation at pH 1.0 @@ ) were concentrated into thick liquid, adde@ ¢imes, three

times and five times volume of distilled water (8)=After static precipitating for 12 hours &4 the precipitate
was collected by filtration and washed with a dittlistilled water. The coarse-grain of scutellasiere got by
vacuum drying the subside and numbered as sampi€ssticcessively. The samples 4- 9 were recrystdllizith
absolute ethanol. Finally, the high purity scutdétiavas obtained by vacuum drying and numberedaagpkes16-
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15 successively .

The HPLC deter mination method

The contents of scutellarin were tested by HPLC-td¥thod. The chromatographic conditions were a®is]
column was Agilent ZORBAX SB-C18 (4.6 x 250 mmy.5n) ; the mobile phase consisted of acetonitril Ay
0.1% phosphoric acid (B) at a gradient of 3:17~2(9) in 15 minute; the flow rate was at 0.8mL/min e #tolumn
temperature was 30 ° C; the UV detector was atr385and the injection volume was j1Q..

The verification of the determination method hasrbeéone. The scutellarin stock solution was at d@snl. A
series standard solution at 10%/ml, 84u g/ml, 63u g/ml, 42p g/ml, 21p g/ml, 10.5u g/ml, and 5.2% g/ml were
obtained by diluting the stock solution with metbhand detected by HPLC. The concentration C (g/ofl)
reference substance was used as abscissa, whilpettlearea Y was used as ordinate, the workingecofv
scutellarin was Y= 30.389c +3.8889 (r=0.9998).Téwmuit shown that the linear relationship was goetivben 5.25

u g/ml and 105u g/ml. Further study indicated that the precisi®@8D) was 0.65%, the repetitive (RSD) was
0.53% , and the recovery rate was 99.63403.21% at 105 g/ml, 42 g/ml, 5.25u g/ml. The sample was stable
within 24h with the RSD at 0.16%, The determinatiethod was reliable and applicable.

The content of scutellarin in samples

The extract or precipitation samples were weighestipely, dissolved in methanol (concentrationsengrown in
Table 1), filtered through 0.48V membrane and detected by HPLC. The content deBarin was measured and
the purity was count as follows,

The content of scutellarin (%) = concentration@ftellarin / concentration of extract (precipitafioc 100%
RESULTSAND DISCUSSION
The concentration and content of scutellarin inhesamples were shown in table 1. The purity of ipitdte was

higher when adding five times volume of water (a60%). After recrystallization, the purity readh80%
(Figure 2).
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Fig 1 Retrieving scutellarin from the acid precipitation waste liquid (pH 2.0). The chromatograms wer e detected by HPL C-UV method at
335nm. A) the acid precipitation wasteliquid (pH 2.0); B) the coar se-grain of scutellarin, obtained after adding 5 times volum of distilled
water (sample9). C) the high purity scutellarin was obtained by recrystallization (sample 15). D) thereference substance of scutellarin
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Table 1 The concentration and purity of scutellarin in samples (n=3)

Concentration of Purity of scutellarin

Concentration ;
) extractum in extractum .
Sample of scu;elllarln (precipitation) (precipitation) lllustration
(ug /mi) (ug /ml) (%)
1 21.7 100 21.7 The concentrate of 40% ethanohélue
2 20.3 195 10.4 The acid precipitation waste licatigH1.0
3 15.35 89 17.2 The acid precipitation waste licatigH2.0
4 22.45 90 24.9 Adding 1 time volume of water inlpghHwaste liquid
5 59.05 190 31.1 Adding 3 times volume of watephil.0 waste liquid
6 49.25 80 61.6 Adding 5 times volume of wateri@® waste liquid
7 54.05 330 16.4 Adding 1 time volume of water lh20 waste liquid
8 23.5 80 29.4 Adding 3 times volume of water in2B waste liquid
9 38.4 65 59.1 Adding 5 times volume of water in2B waste liquid
10 79 105 75.2 The elaboration product  of sarple
11 128.8 146 88.2 The elaboration product of safbple
12 103.6 115 90.1 The elaboration product of sarple
13 76.15 104.5 72.9 The elaboration product of $amp
14 80.2 920 89.1 The elaboration product of sample 8
15 110.05 122 90.2 The elaboration product of sar@pl
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Fig 2 The volume of diluting water influenced the purity of scutellarineretrieved from the acid precipitation waste water. The waste
liquid at pH 2.0 wasdiluted by different times of water. A) onetimesvolume of water ; B) threetimesvolume of water ; C) fivetimes
volume of water ; D) thescutellarin standard

DISCUSSION

pH value of acid precipitation influenced the purity of scutellarine

Acid precipitation is a key step in the procespmparing scutellarin, The pH value must be within2. If the pH
value was higher than 3, there would be no pretipit. This point was certificated by literaturg gnhd our
preliminary experiment. When the pH value was @t the amount of precipitate was larger, howess, gurity
was relatively lower (23%), and the content of ellatin in waste liquid was also lower (10.4%). dantrast,
although the yield of precipitate was fewer whes il value was 2.0, the precipitate purity was @igi84%), and
the content of scutellarin in waste liquid was algher (17.2%). So, the pH value should be atig.@cid
precipitation process as same as the report [7].

Thevolume of diluting water influenced the purity of scutellarine

In preliminary experiment, water was accidently k&dt into the acid precipitation waste liquid and/edlow

precipitation was separated out. This precipiteds wlentified as high purity scutellarin by compgrivith standard
in HPLC. In order to verify such phenomenon, omees, three times and five times volume of water added to
the slightly concentrated waste liquor respectivéycitedly, the phenomenon reproduced times agaid, the
purity of scutellarin was higher as long as addimgre water (Figure 2). After five times volume ad$tdled water
was added, the purity was around 60%. Howeveddfray much water, the waste liquor will be too mtehandle.
So adding five times volume of distilled water ists
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Possible mechanism

The mechanism of this phenomenon might be as fgllanvthe acid waste liquid, the scutellarin’s hoydd formed
complexes with hydrogen ions. The scutellarin eastoxonium salt form. If adding distilled watengtoxonium
salt will be unstable and decompose to originatedtarin. The water solubility of scutellarin is alh so it can be
separated out as precipitate.

CONCLUSION

After adding five times volume of distilled watemdafollowing recrystallization, high purity scutafin (more than
90% ) was retrieved from the acid precipitation twakquid. This simple method improves the utilipat of
medicinal materials and the cost is low, could seduin the industry.
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