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Powdered Goldenseal Extract

DEFINITION
Powdered Goldenseal Extract is prepared from the pulverized dried roots and rhizomes of Hydrastis canadensis L. (Fam. Ranunculaceae), using

suitable solvents. It contains NLT 5% of hydrastine (C N06) and NLT 10% of the sum of berberine (C_ H N04) and hydrastine, calculated

21 H21 20 18

on the dried basis. The ratio of starting crude plant material to Powdered Goldenseal Extract is 2:1.

IDENTIFICATION
* A. HPTLC ror ArTicLEs oF BotanicaL Oricin (203)
Standard solution: Prepare a composite solution containing 0.5 mg/mL of USP Hydrastine RS and 0.025 mg/mL of USP Berberine Chloride
RS in methanol.

Sample solution: 10 mg/mL of Powdered Goldenseal Extract in a mixture of methanol and water (1:1). Sonicate for 20 min, cool to room
temperature, and filter.
[Note—If prolonged storage is required, keep the Sample solution refrigerated.]

Chromatographic system
Mode: HPTLC

Adsorbent: Chromatographic silica gel with an average particle size of 5 pm (HPTLC plate)}l
Application volume: 5 pL each of Standard solution and Sample solution as 8-mm bands
Temperature: Ambient, not to exceed 30°

Developing solvent system: Ethyl acetate, methanol, formic acid, and water (50:10:6:3)

System suitability

Sample: Standard solution
Apply as a band and dry in air. Condition at relative humidity of about 33%. Develop in a saturated chamber until the solvent front has
migrated over a path of 6 cm. Dry in a current of cold air, and examine under long-wave (365 nm) UV light.
Suitability requirements
Chromatographic pattern: The chromatogram exhibits a dark-blue band at about one-third of the migration distance due to hydrastine and
a bright-yellow band at roughly halfway due to berberine.

Analysis

Samples: Standard solution and Sample solution
Treat and examine the Samples as described in System suitability.

Acceptance criteria: The chromatogram of the Sample solution exhibits a bright blue fluorescent band due to hydrastinine close to the
application line; additional deep blue zones may be observed immediately above and below this band. In the middle third of the
chromatogram, a deep blue band coincident with hydrastine and a bright-yellow fluorescent band coincident with berberine in the Standard
solution are observed. Proximal to the solvent front, a deep blue band is seen. The presence of a second yellow band below that of
berberine, commonly ascribed to palmatine, is a likely sign of adulteration. The deep blue hydrastine band helps distinguish Powdered
Goldenseal Extract from numerous berberine-containing species.

COMPOSITION

* ConTENT oF BERBERINE AND HYDRASTINE AND LIMIT OF PALMATINE
Mobile phase: Dissolve 9.93 g of monobasic potassium phosphate in 730 mL of water and add 270 mL of acetonitrile. Mix, filter, and degas.
Standard solution: 0.05 mg/mL each of USP Berberine Chloride RS and USP Hydrastine RS in a mixture of methanol and water (1:1)
System suitability solution: Prepare a solution of palmatine chloride in a mixture of water and methanol (1:1) with a known concentration of

about 0.05 mg/mL. Mix equal volumes of this solution and the Standard solution.

Sample solution: 2 mg/mL of Powdered Goldenseal Extract in a mixture of methanol and water (1:1). Sonicate for 20 min, cool to room
temperature, and filter. [Note—The sample to be used in this test should not be subjected to the conditions specified in the test for Loss on
Drying. A separate sample is used to determine the content on the dried basis.]

Chromatographic system

(See Chromatography (621), System Suitability.)

Mode: LC
Detector: UV 235 nm

Column: 4.6-mm x 150-mm; packing L1
Flow rate: 1.8 mL/min Documents
Injection volume: 10 pL Document Sharing Hub
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System suitability
Samples: Standard solution and System suitability solution
Suitability requirements
Resolution: NLT 1.5 between the berberine and palmatine peaks; NLT 1.5 between the hydrastine and palmatine peaks, System suitability
solution
Capacity factor: NLT 3.0 for the hydrastine peak, Standard solution
Column efficiency: NLT 5000 theoretical plates, determined from the hydrastine and berberine peaks, Standard solution
Tailing factor: NMT 2.0, determined from the hydrastine and berberine peaks, Standard solution
Relative standard deviation: NMT 2.5%, determined from the hydrastine and berberine peaks in replicate injections, Standard solution
Analysis
Samples: Standard solution and Sample solution

Calculate the percentages of hydrastine (C N06) and berberine (C, H N04) in the portion of Powdered Goldenseal Extract taken:

21 H21 200 18

Result = (r,/rg) x (C/C ) x 100

r, = peakarea of berberine or hydrastine from the Sample solution

ry = peak area of berberine or hydrastine from the Standard solution

C, = concentration of berberine or hydrastine in the Standard solution (mg/mL)
C, =concentration of Powdered Goldenseal Extract in the Sample solution (mg/mL)

Using the values from the chromatogram of the Sample solution, divide the peak area of berberine by the area of any peak at the locus for
palmatine (if present).
Acceptance criteria: NLT 5% of hydrastine and NLT 10% of the sum of hydrastine and berberine on the dried basis. The ratio of the berberine
peak area to any peak area at the locus for palmatine is more than 50:1.

CONTAMINANTS
Change to read:

« ABoranicat Extracts (565), Preparations, General Pharmacopeial Requirements, Pesticide Residues 5 (CN 1-Mav-2020) : Meets the requirements

« MicroeiaL Enumeraion Tests (2021): The total aerobic microbial count does not exceed 104 cfu/g, and the total combined molds and yeasts

count does not exceed 10° cfu/g.
* ABsence o SpeciFiep Microoreanisms (2022): It meets the requirements of the tests for absence of Salmonella species and Escherichia coli.

SPECIFIC TESTS

* Loss on DryinG (731)
Sample: 1.0 g of Powdered Goldenseal Extract
Analysis: Dry the Sample at 105° for 2 h.
Acceptance criteria: NMT 5.0%

ADDITIONAL REQUIREMENTS

* PackaciNG AND STorAGE: Preserve in tight containers, and store protected from light and moisture.

* Laseuing: The label states the Latin binomial and, following the official name, the part of the plant from which the article was prepared. Label to
indicate the content of hydrastine and berberine, the extracting solvent used for preparation, and the ratio of the starting crude plant material to
the Powdered Goldenseal Extract.

* USP RerereNcE StanDARDs (11)
USP Berberine Chloride RS
USP Hydrastine RS

1 Suitable commercially available plates are HPTLC Silica Gel 60 F,s, from EMD Millipore (e.g., Part No. 1.05642.0001).
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