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Assessment of the Quality Variance among Commercial Hwang-Ryun-Hae-
Dok-Tang by Simultaneous Analysis of Characterizing Compounds

Eun Hye Jee, Hye Jin Kim, Se Hee Jeong, Jung Hyun Moon and Young Pyo Jang*
Division of Pharmacognosy, College of Pharmacy, Kyung Hee University, Seoul 130-701, Korea

Abstract — A study was performed to assess the quality equivalence of commercially available Hwang-Ryun-Hae-Dok-Tang
granules from various vendors in terms of the contents of characterizing compounds. ‘Hwang-Ryun-Hae-Dok-Tang’(or ‘Hua-
nglian Jiedu Tang’) is the complex medicinal herbal product which is composed of four different herbal drugs; Scutellariae
Radix, Coptidis Rhizoma, Phellodendri Cortex and Gardeniae Fructus. Using a high performance liquid chromatography and
direct analysis in real time mass spectrometer (DART-MS), five characterizing compounds such as baicalin, baicalein, ber-
berine, palmatine, and geniposide were analyzed to compare the variance of the contents between the products from four dif-
ferent vendors. Although five characterizing compounds were all successfully detected from all the products, the contents of
each compound were shown to have significant difference among vendors. For real time monitoring of characterizing com-
pounds in medicinal herbal products, DART-MS can be successfully adopted as a powerful analytical tool.

Key words — Hwang-Ryun-Hae-Dok-Tang, Huanglian Jiedu Tang, characterizing compounds, DART-MS, HPLC
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Korea) S 25E F31%3L, HPLCE £ water purification
system (Model : ABBOTA NEO)g- ©]-83} A|Z% 3z} 5
FTE A& A EZAQ] geniposider= Wako Pure
Chemical Industries, Ltd. (Osaka, Japan), baicalein<
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o a3t

HPLC 24 =71 — HPLC= W600 pump, 717 auto sampler,
996 PDAE. T-4F Waters systemS AF2-3132, Empower”
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Baicalein R =H

Geniposide Baicalin R = glucuronic acid

[
]
(\ =
N
H,CO/ N
OCH;

Berberine

Palmatine

Fig. 1. Chemical structures of five characterizing compounds
in Hwang-Ryun-Hae-Dok-Tang.
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2 AF2-3FE A flow rate 1.0 m/min®] ZZA A, methanol
S 25%(0-10 min), 25-30%(10-15 min), 30-40%(15-30 min),
40-55%(30-40 min), 55-90%(40-50 min), 90-100%(50-55 min)
2 W3}A 7] = gradient elution system= 83} th UV
A&719 3742 254 nmell A ERlsilon] RE AsE
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Aol 71871, b yEHE, x= AR ¥E, ye 939 |
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gelstom, A=3%4 (LOD) 2 A ZF3H (LOQ)E
calibration curveE E3}] A4S TE (Table I). A EAE

Table L. The linear regression equation and correlation coefficient (R*), limit of detection(LOD) and limit of quantification(LOQ)

of characterizing compounds of Hwang-Ryun-Hae-Dok-Tang

Characterizing compound Regression Equation® R® (n=3) LOD (ug/ml) LOQ (pg/ml)
Geniposide y = 8210x + 12436 0.994 0.04 0.11
Berberine y = 35850x — 67383 0.998 0.39 1.20
Palmatine y = 34218x — 64316 0.998 0.14 0.42

Baicalin y = 20317x + 48009 0.999 0.36 1.09
baicalein y = 40310x + 16383 0.999 0.22 0.68

%y : peak area, x : amount (ug/ml)



Vol. 41, No. 3, 2010

k] 734 7+ Ade] Hd §abdS A4Skl geniposide
+ 238nm, berberine®} palmatine 345 nm, baicalin¥}
baicalein 277 nmol|A] 747k} ¥)= HAS 18l 4
YAS flt] BHAEE sHF BRF 33 vHE A S,
GRS W7dste] 33] REEAUES 1] inter-day@t intra-day
o] FFAFE ekt

DART-TOF-MS &#4f = - JMS-T100TD¢} ZA{H=
DART ion source(Ion Sense, Saugus, MA, USA)E ©]&3}
o] positive ion mode®l| A A8 Th B4 2712 needle
voltage 3200V, electrode 1, 2 voltage 100V, helium gas
flow 3 L/min, temperature 250°C, the first orifice lens
15V, ring lens voltage SVZ Z}z} A3} #4928 53
Ao BateF 9= polyethylene glycol 600(PEG 600)0-2
e BASAT e gemA Alse 5 dAeE] 3
A flo] granuleS 23 418K

g0 n#

p

HUNSE MF SAEA HID - Fei7 Fwo BF

163

F5 AREsle] 4=% HPLC UV chromatogram 73] 33
v|= WA e ZAxtol] w2} calibration curveE ZHJsle] 57
2] A FgEo) et correlation coefficient (R)FES EHel sk
A3}, 7 AE 2ol RP> 0.9949] =2 FAAS 1
BRI Alsol] e Q= S E" AAE SAE
APHE AEoto] 2 Aol HRslek 2 oR A
3}, geniposide, berberine, palmatine, baicalin, baicalein]
THE FEEHJoH, & RS9 30 5 FF
59 7Hd glo] Al #40] VestdTt (Fig 2).Y Al
A 58 AA ] 4 A3 intra-day 0.30~4.88%, inter-
day 0.30~5.01%2] “JHEFHA (RSD%)E 27+ YERf o
BARCE Y =& AHE IRIT T AAeH, 459
AA B 571A]9] ARELS BF ekl e o=
UeRstTth 2eu JiE Al gk Alxs|ARke] gheH]a
o ¢Jo] baicaling A9+ 37 AE ZFA 7PF =2 &
o] AED 71 e AERe] 2pol7} o) o) vpeh}
= A3 LRl (Fig. 3). olelet Avke 78 AR
2] ghedol we} AE S P49 Aolr} xeETke 7}
Aelollre A= B0l 43| ts F e AFSC] F

()

2380 b26 2061 5 3449
R25.0 5ec 4 3579 |p238 2675 3R7
1 2 3 4
25000 0000 360.00 26000 20000 250.00 26000 0000 250.00 25000 30000 250.00
P27.4 P25.0 2734 3449 P12.1
264.0 aaso 277.0
3162
5 6 7
26000 2000 250.00 26000 20000 25000 25000 20000 250.00 26000 20000 25000
0.30 7
254nm
0.254
0.20-
o 0.154 5
F e
0.10] 3
0.05] 6
1 2 s 4
0.00+ A
10.0 20.0 30.0 40.0 50.0 60.0

retention time(mins)

Fig. 2. Representative HPLC chromatogram of Hwang-Ryun-Hae-Dok-Tang. Peak assignment: 1 - geniposide, 2~4 - protoberberine

alkaloids, 5 - berberine, 6 - palmatine, 7 - baicalin, 8 - baicalein.
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Fig. 3. Contents of five characterizing compounds in commercial Hwang-Ryun-Hae-Dok-Tang from four different vendors.
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Fig. 4. DART-MS spectra of characterizing compounds and representative DART-MS spectrum of Hwang-Ryun-Hae-Dok-Tang
granule.
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