Biomedical Research 2015; 26 (1): 51-54 ISSN 0970-938X
www.biomedres.info

Sudies on the extraction process of total flavonoidsin Radix puerariae and
their hypoglycemic effect in mice.
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Abstract

Radix Puerariaeisthedried root of Pueraria lobata (Willd.) Ohwi, which releases a variety of
isoflavones. The objectiveisto investigate the extraction process of total flavonoidsin Radix
Puerariae and to examine their effects on blood glucose MDA in alloxan-diabetic mice. Sol-
vent extraction and column chromatographic isolation were used to extract the total flavon-
oids in Radix Puerariae, and colorimetry was used to deter mine the content of total flavon-
oids. Mouse model (persistent hyperglycemia) was established by intravenous injection of
alloxan to observe the effects of Radix Puerariae total flavonoids in these diabetic mice.
MDA level was also determined. Colorimetric determination showed that the content of to-
tal flavonoidsin Radix Puerariae, the main active constituentsin the extraction product, av-
eraged 47.65%. Serum glucose level reduced significantly in animals following the use of
Radix Puerariae total flavonoids of high- and medium-dose.The extraction process of total
flavonoids in Radix Puerariae and quality control methods established in this study are fea-
sible and cost effective. Radix Puerariae total flavonoids have a significant hypoglycemic ef-
fect, and can reduce lipid peroxidation.
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I ntroduction raphy nylon PX0608060 - 80 mesh. 5% NaNéxst solu-
tion, 5% AI(NO3)3 test solution, 4% NaOH test smlnt

Radix Puerariads the dried root oPueraria lobata (Willd.) @l other experimental reagents used were of analyt
Ohwi of the family Leguminosae. It has effects ofing ~ 9rade.
fever, facilitating fluid secretion and promotingigtion, and

checking diarrheaRadix Puerariaecontains a variety of Raedix Puerarae _ o
isoflavones including daidzein, daidzin, puergpinerarin-7- CrudeRadix Puerariaewas purchased from a medicinal

xyloside, etc[1], of which puerarin is a special constituent™Material company by pharmaceutical department of ou
that activates blood circulation, blood stasis ipition, — college, which was identified as the rootRideraria lo-
microcirculation and aldose reductase inhibitirfigas. bata (Willd.) Ohwi. The National Institute provided Puer-
arin reference substance for the Control of Phaguizzal
Polyhydroxy phenolic compounds iRadix Puerariae and Biological ProductsRadix Puerariagotal flavonoids;
have a hypoglycemic effect, as well as an effecthm metformin tablets (batch number: 20130201, Liaoning
prevention of vascular complications of diabetess]2 Pharmaceutical Co., Ltd.); alloxan (batch numb&g3b5,
Clinically, Radix Puerariads often combined with other Sigma Company); glucose kit (batch number:
TCM (Traditional Chinese Medicingp treat diabetes. In 2012223698B, Shanghai Meilun Biotechnology Co.,);td
this paper, crudRadix Puerariaevas extracted and puri- and malondialdehyde (MDA) test kit (provided by the
fied, and the hypoglycemic effect of total flavo®iex- Dalian Liming Bioengineering Institute, batch numbe
tract in Radix Puerariaevas explored in order to lay the DMA212653).
foundation for the clinical application &fadix Puerariae

Animals

Materials Kunming mice, provided by the Laboratory Animal €en
ter of Guangxi Medical University (animal qualiter-

I nstruments and reagents tificate No.: BXSC212563). Animals were approved fo

UV-160A UV/Vis spectrophotometer, wavelength range: use in relevant experimental studies by the Chifkies
200~800 nm (Shimadzu, Japan), reflux unit, chrograto Committee for Laboratory Animals.
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Methods 60% ethanol, allowed to stand for 12 min, then dbso
ance was measured at 510 nm with the first tuba as

Extraction and refinement of total flavonoids in Radix  blank control, solution concentration C was regedsisy
Puerariae absorbance A, linearity was good within the pueradn-

40g (60 mesh) of herbal powder Radix Puerariaevas ~ centration range of 5.00~5@/ml, which obeyed Beer's
taken in triplicate in two batches, made lipid fiesing law, the regression equation of absorbance andeotrae
petroleum ether, extracted with 75% ethanol and the  tion was A = 0.8356C-0.07256, r=0.999 (n=6).
reflux extract was collected. The extract was addwo
stand overnight, filtered to remove the solvent andPetermination of total flavonoids in the sample: About
concentrated to give an intermediate product of dryt50 mg of the pale yellow flaky solid sample retirend
extract. The yield was about 10% by weight of ovgi  €Xxtracted under section 2.1 was precisely weigpleded
material. The dry extract was reduced to red pu'np|e in a 100 ml volumetric ﬂaSk, diluted to the markthw
colour in the ethanol solution by HCI-Mg reaction. 60% ethanol to give sample solution. 1.00 ml ofsaen-
ple solution was precisely pipetted, placed in ani0
Qualitative reactions with lead acetate, alumindghlo-  volumetric flask, and operated according to thecero
ride, sodium carbonate and ferric trichloride, siibwed dures in section “Preparation of standard curves” t
positive flavonoid reactions on the filter papeheTdry =~ Mmeasure the absorbance.
extract was dissolved in hot water, passed through ) ) )
polyamide column chromatography, washed and pdrifieBlood glucose level in alloxan-induced hyperglycemic
with distilled water - diethyl ether - petroleunhet, and ~ Mice [8-10] _ o o
then eluted with 95% ethanol. After removal of ethlsby ~ Kunming male mice, weighing 18-22 g, were injedieyl
reduced pressure, it was dried to give a pale wellaky ~ With 80 mg/kg/bw alloxan to induce hyperglycemian O
solid. The yield was 0.350.55% of original materials. he 4th day, orbital blood sample was collecteditree
The solid extract turned bright yellow-green whenfuged to obtain serum to measure the blood gluddse
dissolved in methanol and its qualitative reactivas “ith blood glucose greater than 11 mmol/L were dbd

consistent with the results of the dry extract. into 5 groups (n=10 each), namely the mode! groug;
formin-treated group (0.2 g/kg) grouRadix Puerariae

total flavonoids of high-, medium- and low- doseO@
2.0g and 1.0g extract/kg, respectively) - treateaupgs,
and the animals of control group. Animals in eaobug
were gavaged once a day for 10 consecutive days. On
hour after the last dose, orbital blood sample wais
lected, centrifuged to obtain serum to measurediylo-
cose.

Content determination

Based on the characteristics of flavonoids conthinghe
Radix Puerariae the content of flavonoids was deter-
mined by colorimetry [7].

Preparation of reference solutions. Appropriate amount
(0.1007 g) of puerarin reference substance wassgigc
weighed, placed in a 100 ml volumetric flask, andpetermination of MDA

ultrasonically dissolved with appropriate amount of\pa level was determined by thiobarbituric acid @ss
methanol, cooled at room temperature, methanol Wagcording to the kit instructions.

added to make the volume constant, and shakenronyfo

to prepare the reference solution containing 19@7/ml  Satigtics

puerarin. 10.0 ml of the above solution was takgaced Dpata were processed using SPSS 11.0 statistidalasef
in a 100 ml volumetric ﬂa.Sk, methanol was added tChnd Comparison among groups was performed by one-

make the volume constant, and shaken uniformly tQay ANOVA. P<0.05 was considered statistically fign
prepare the reference solution containing 0.100/whg cant.

puerarin.

_ Results
Preparation of standard curves

0.1 mg/ml methanol solution was precisely prepavéd  Results for the determination of total flavonoids content
puerarin as the standard reference, 0.00, 0.50, 2.00, insample

3.00, 4.00 and 5.00 ml of the solution (each coimigiO, According to the above method, two copies totalrPue
50, 100, 200, 300, 400 and 50@) were separately drawn ariae flavones are prepared and measured three tine

in 10 ml volumetric flasks, diluted to 5.00 ml wi6©%  spectively. The value of the total flavonoids ire tfirst
ethanol, added with 0.3 ml of 5% NaNO2 test sotytio and second mean are 48.78 and 46.56. Total camiat
shaken uniformly, allowed to stand for 6 min, tleefded (%) was 47.67; RSD (%) was 1.4326. The results are
with 0.3 ml of 5% AI(NO3)3 test solution, shakeni-un shown in Table. 1. The experiment results show tiheat
formly, allowed to stand for 6 min, then added witB0  content of total flavonoids prepared Redix puerariae

ml of 4% NaOH test solution, diluted to the markhwi gets promotion and the yield is stable and repnbtdiic
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Table 1. Results showing total flavonoids content in sasfite= 6)

No. 1 2 3 4 5 6
Total flavonoids in sample 48.56 49.23 48.56 46.32  47.01 46.35
Mean 48.78 46.56

RSD 0.3004 0.7826

Total content mean (%) was 47.67; RSD (%) was 5432

Table 2. Effect of Radix Puerariae total flavonoids on ldagucose level in alloxan-induced hyperglycemitenk £s, n=10)

Group Dose Blood glucose level
Control group Equivalent volume of distilled water 7.21£1.2%*
Model group Equivalent volume of distilled water .285.6
Metformin group 0.2g/kg 11.0+2.3**
Radix Puerariadotal flavonoids groups 4.0g/kg 13+3.6**
2.0g/kg 15+1.3*
1.0g/kg 19+1.6
Note: Compared with the model group, * P<0.05,P%0.01.
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Figure 1. Effect of Radix Puerariae total flavonoids on ddDA level.

Blood glucose level in alloxan-induced hyperglycemic  Discussion
mice
Blood glucose level in the model group was sigatfity  Relatively high purityRadix Puerariaetotal flavonoids
higher than the animals in control group. Compaméti  \yere obtained by chemical means. Their contentaeas
the animals in model group, the blood glucose Eware  ormined by colorimetry. Total flavonoids had a goo
significantly inhibited in animals treated with tf&adix linearity within the range of 5.00~58y/ml. Content of
Puerariaetotal flavonoids of high- and medium-dose (4.0tpta] flavonoids in the extracted flaky solid readh
and 2.0 g/kg) (P<0.05, P<0.01), Table 2. 47.65%. The non-flavonoid fraction was identified a
phenols and saccharides by qualitative reactioriclwh
Results for determination of MDA( Fig. 1) could hardly be isolated from flavonoids. However,
After gavaging different doses &adix Puerariaetotal the mass production, the presences of these eeerdst
flavonoids for 1 week, blood MDA levels of the tredh  are not harmful to the preparations, which can help
animals showed a decreasing trend compared with thesease the water solubility of flavonoids as well.
animals of control group, of which only the diffaoe
between the animals treated with high-dose ancttime  Radix Puerariaghas a variety of biological effects; the
trols was shown to be statistically significant QF85). pharmacodynamic relationship between its action and
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polyhydroxy phenolic compounds is worthy of concern 5.
With respect to the treatment of diabetes, Westeedi-
cine has a strong and fast-acting hypoglycemiagffaut
lacks overall coordination, and has significanesédfects
[11-12]. The common adverse reactions include hlypog
cemia, gastrointestinal symptoms, allergies, anthbudic
and nutritional disorders, which are not conductee
long-term use by diabetic patients. Numerous studie
Traditional Chinese Medicinkave shown that the treat-
ment of diabetes by Traditional Chinese Medicinehiar-
acterized by multi-channel, multi-target and muitk,
which are the reflection of comprehensive therapeut
effects. Most of Traditional Chinese Mediciaehieves
the therapeutic effects by regulating NO-ET systeigs g
nificantly improving vascular endothelial functionpn-
trolling ad neuronaldegeneration, inhibitin@ax expres-
sion, maintaining normal expression 8fkcl-2; reducing o9,
serum5-HT level, elevatingg-EP level, and controlling-

HT level. It is thus clear that the prevention amtment

of diabetes by CM have unique characteristics and corre-
sponding mechanism to act [13-15].

7.

10.

Alloxan can cause impaired mRNA function, lead ¢l ¢
apoptosis, results in decreased blood insulin lere
high blood glucose, and form insulin-dependent elied
(type 1 diabetes). Our experimental results shothed

the Radix Puerariae total flavonoids of high-dose 11.

(4.0g/kg) could significantly reduce the blood gise in
alloxan-induced hyperglycemic animals. This suggest
that the preventive and therapeutic effecRafdix Puer-
ariae total flavonoids on diabetes is mainly associated
with the Produce of new isl@tcells. As an end product of
lipid peroxidation chain reaction, MDA can refleitte
state of lipid peroxidation in the body [16]. Thevél of
MDA can indirectly reflect the severity of free real
attack to cells in the body.

14.
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