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ABSTRACT

A monitoring study of marker contents in the
Hwangnyeonhaedok-tang Ex preparations on the market

Eun-Jeong Kim, Hye-Jung Park, Hyun-Ju Kim, Ju-Ho Kim,
Ji-Young Ann, Jeong-Ho Lee', Yun-Kyung Kim

Department of Oriental Pharmacy, Wonkwang University
'Department of Natural Health Management, Songho College

Objectives : Hwangnyeonhaedok-tang(tHNHDT) is the one of well-known traditional herbal
formula and has been widely used for the treatment of various diseases in Korea. For the
quality improvement of commercial traditional herbal formula, we investigated the quality of
prepared HNHDT.

Methods : We measured the contents of baicalin, berberine and geniposide in the HNHDT Ex
preparations on the market by HPLC and compared with the official notice of ingredients.

Results : In 3 preparations of HNHDT covered with the national health insurance(NHI), the
content of baicalin was various from 32.83mg to 185.05mg, the total berberine was 12.0 ~50.75mg
and geniposide was 1257 ~44.84mg. Contents of marker ingredients in NHI Preparations were
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below the standard and showed a large variation.

In 7 non NHI Preparations of HNHDT and the standard(STD) HNHDT manufactured in
laboratory, the content of baicalin was 37.16 ~115.69mg, the total berberine was 5.62~28.43mg
and  geniposide was 10.98~113.47mg. But, because composition of non-NHI preparations 1is
different from NHI preparations, every maker's contents were up to the notice for baicalin and

berberine. There was newly enforced standard regulations of geniposide in non-NHI preparations,

so contents of geniposide was up to that standard only in JI and STD.

Conclusions : There was a large variation of contents in the HNHDT Ex preparations on the
market and the quality differences were existed between NHI and non-NHI preparations of
HNHDT. Further studies for evaluation of efficacy differences and standardization of

manufacturing processes are necessary.

Key word : Hwangnyeonhaedok-tang(HNHDT), Baicalin, Berberine, Geniposide
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= BKE A EH, B BAE TH
A B3I ETFE ZEY kT Bitez FE
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1) EFF

Berberine, baicalin= Sigma (St Louis, MO,
USA)AL2HY  F938993, geniposide® Wako

(Japan) A2 XE] F913te] AHL-3}¢)

2) Al o

AAF2ulE T EHe|  AFLE  acetonitrile,
water, methanol 52 TEDIAAF (US.A) HPLC
grade A F-& AHE-3}9 2, phosphoric acids Wako
(Japan) ALZHE T35, 71eke] A &
TA S ARG

3) 71 7

HPLCE Watersrt (U.S.A)®  Waters 1525
pump®t Waters 2996 photodiode array detector
(PDA) 28] Empower software® AL

column< Phenomenex® Luna Ciz reversed-phase
column (250%4.6mm i.d. Sum)E o} &3}4i e},

3. Mgy
D) 234 A

Baicalin, berberine$} geniposide® HPLC4
MeOHell o baicalin® geniposide™ 6.25, 12.5,
25, 50, 100pg/mLExe ZFALE ZAGT,
berberine> 3.125, 6.25, 12.5, 25, 50ug/mL %9
RS ZA g

2) N2l ZA

AAE B2 3 o5 74 13 3 AL
g7 MeOH 100mLE& ¥3 6087 23 23
Z3lo] dAlEY F REKS 0.45ume Millipore
membrane filter (Bedford, MA, USA)Z o33l
3 2000 A3 oJHE R0 R Fg.

3) HPLC ¥4 =4

73 9 zZedol HPLC ¥4 $3ted A4
© 2 Phenomenex® Luna Ciz (250x4.6mm 1.d. Sp
m) columns AH$-39th. Baicalin®t berberine2-
0.05mol/L HsPO4(pH 2.4) : acetonitrile (72:28) %
o= L0 2 mobile phase® 3ted 100l FY F
1.0mL/min® $4& HA8tq UV 277nmelM Z
At o™ geniposides acetonitrile :  water
(15:85) 2 %HE £} Z mobile phase® 3}e] 10uL
A F9l % 10mL/min® %< A3 UV
240nmel A EA 3 H Table 1)
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Table 1. HPLC analytical condition

Detector UV Z277nm UV 240nm
Column Phenomenex® Luna 5uCig Phenomenex® Luna 5uCys
(4.6x250mm) (4.6%x250mm)
Mobile phase 0.05mol/L HsPOy :acetonitrile=72:28 acetonitrile:water =15:85
Flow rate ImL/min ImL/min
Injection volume 10uL 10uL
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Fig. 1. Chromatogram of standard of baicalin and "-berberine (A). 3D HPLC analysis profile with PDA detector (B).
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Fig. 2. Chromatogram of standard of geniposide (A). 3D HPLC analysis profile with PDA detector (B).

Fig. 3. Calibration curve of baicalin
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Fig. 4. Calibration curve of berberine
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Fig. 5. Calibration curve of geniposide

3. A= &g &4 oH(Table 2).

SN 55T HERFBRE 10/1(8x Table 1olA4 R wpe} Zre] ApA| o EEA
d F9EE PN, 2N vFAER F da5 A 2Ry FAEENME B AB2AEL
2 57, AeA 2 AA 7 1709 AFANA A 2 geniposide®] & ZAEI oledl ubs o

Z3 FHEMEL(STD)S HPLCE o] 43 ey 213 HlgoEFSdMe AA AR qF =4
e ANl 2 2S¢ &% baicalin. Z 314 94 geniposide®] THE EAFX
berberine, 2] I geniposide®] #TFS F3}ih. A=

AA 117} sample®] A|z3|Are] A oo A2HY FAEFF 7 O FAHES T
ZAe ot 13] S e 2 g3 2 B g d27 93, Y2y HFAEE

IR i=
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F JI& GLENE) o FEMEE BHE 3 g nlgqEE Az
2 sdcka GASta ot 2 Sl x
7F A€ & 4 UsitH(Table 3). Y] ojgx

o 23 (g 3.3 : 33 | 0.7 1067 | 0.67 | 067 | 0.67 | 0.68 | 0.67 | 0.67
Coptidis ‘
Rhizoma Be(rﬁfg‘me 1986 | 1386 | 13861 - | 25| - |®1| - |®s6| - | -
B(g) : . 1. 1.00 | L 1. : : : .
Scutellariae : g
Radix Baicalin | 55001 3300 [3300| - | 100 | - S lw | -] -
(mg)
=l (g) 3. : : 05 | 1.00 | 1.00 | 1. 1. : 1.
Phellodindri
Cortex erberine g 1 ) ) ) _ _
mg) . : : . :
2|2 (g) . : . . 1. 1. : 1.00 1.00
Gardeniae ——
Fructus | Geniposide | yygoygslyqgs| - | - | - | - | - | - | - | -
mg) '
*FE-F SR FHES HlE  YERE vFgHEE
**HNHDT : Hwangnveonhaedok-tang
Table 3. Prescriptions of HNHDT (1882 &H gaFS 32.83~185.05mee) T o= 109.46mg
i B | ojgom, 3a U 3 £ herberined T

120~50.75mgel 2 HIFEHFL  29.67mgol it
Geniposide®] &2 12.57~44.84mgol 2 H &
-2 2451mgel Aot

e Ry F9EE KH, HJ, HI9 labelel &
A #ekg 7|F 0.2 baicalin, berberine, I
geniposide®] k& v T A ZFelA 7]
2 18.8 n) A sk, HAZ W FZA depgn
Table 4).

2 A ogns JoJEE a8 baicaling
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Table 4. Content of markers in Hwangnyeonhaedok
-tang Preparations (NHI).

NOTICE| 3300 158.4 148.5
KH 185.05 50.75 44.84
HJ 110.49 26.27 16.11
HI 32.83 12.00 12.57

x(SD) | 109.46+76.63 | 29.67+21.08 | 24.51+20.33

* 33 1l 3 Z berberine

N8Ry vFHEEH AYAZA HERES
o] 4% baicalin® FHL 37.16~115.69mgel %
I B 10946mgelsled, A B g =
berberine®] ¥ 5.62~28.43mgely HFdF
£ 16.33mgoleiv}h. Geniposide® S 10.98~
113.47Tmgell > Had+S 62.22mgol A Table
5).

AR TAI PN GG gF )Foz 7
Al2Ed 34 Dbaicalin, berberine, 233
geniposide®] ¥skE w|w s A3} 19989 Al v
AV (AN98-1278) MM AR T 1Fe
g 7S 2HEmESY 52 baicalin® berberine
o] gFE JIE A3 ZE sampleo] 715 vl
2|2 2319}, Geniposide®] &2 FA|Heo} 9)
A &k,

Ty 20059 AR Ak 3A)!Y (4)2005-10
)M FAT FgFE V|FeE & AHS Ao
3 23159 baicalin® EFF % berberined
ol BE AAAAN  1EE 2IFGEH.
Geniposide®] ¥ KB, JW1, JW2, HK1, HK?2
Y HPoA A& A o2 vbd JI 9 STDAAME
7\EE Z3sed

20072 A FR AP (R2007-758) AN FA
FEE 71202 9L dE berberined] ¥k
o] STDeAEE 71Fe] ZF w]Ax] 35y
o 25 2 (Table 4).

Table 5. Concentration of markers in

Hwangnyeonhaedok-tang Preparations
(non-NHI).

13%%%%%) 9 26,55 -
18%,[}51%%&} 150 5.1 83
1%%%%%) 19.2 57 9.2
J1 11569 | 2843 | 1098
KB 7200 9.48 ND
JWL_ | 3716 | 1153 ND
JW2 | 5044 | 1828 ND
HKI | 5934 | 2348 ND
HK2 | 6079 | 1631 ND
HP 125 | 1748 ND
STD | 5830 562 | 11347
x(SD) | 65.62:50.07 | 16.33+12.1 | 62.22+51.25

N 1 &

B 4349 Y F5EHT TeAA SR E
B AR 2 AAnpd o Z "3t 3
Aot FHAAAY AL A HAATHF HAHE
atEslA] 3ty glom dsstekAl AE T4
o] #HaE yHIHEts AFEHE ARAA Y
AEgekate) 7l Sule] o]2E A2 AV U4
olAL dxtA o3 FrokA|A A zuhyol FollA
71918 Ao 7 Az+E,

20079 AJFA &9kl (A (ER)AA Al
ZFARE P FAEAY /MR IAe g}
AA AzA AZA F AZFAvZE A
B FZ A Ay 27|, AAHAA 5, AAH
A 5 M 4 9d5& & & AH(Table
6). SHekAlA| ] <kgo) F2F HA FY 3hial
FEHANME AZAPER "o A] Z Ao E
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Beleh 53 220N 4 Y F2429 A9 % W AR BepAAY £
Aol gelo] S 4R 3 = 7} Q¢ Aelehz AR e
Ao wole Aoz Andd 2 A2 g 4 BUY EA9 Aol F3E Aed Az
AFRE uw HPSE HIAH A 5320 05 2R BEI7h Adslelor 94% FAU}
i ek JE RS % 4 UHTle D, o] hsstelehn A

A% £529 Aolsh £ AT AEH AR

=
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Table 6. MZ=QH| MEHZAF (2XH|1 Xz|)¥

o L N M
22 | =n@wn | 22 |z | FR | (zagy | T o9y
A | A A ANA (Y Q2| AA AA (92% 92 43r9 dE|9ad g2
AFe AR [9zd Az AR | A% |9ze gz, A3 |42 9=
20| 994 | wEA | asEa | awEa | 994 | wekEs
2250 7 (kg) 11’2080’6 1500 6500 4,000 2,000 2300
FEU AL | AT | ABUT | ASOE | ARUT | AReR | Aeee
L Ase [ eie s | naeid | ele | ele | 10d4
TE A ekl 8- X % X X 0% X
zzo% 80~ 100 100 100 % 08 9
EETEDS _ _
/o) 9 12 07 10
22 7Hhr) 1 23 1 5 3 3
A 22 (rpm) - 6,000 - - 6,000 -
pore size(or 100 um 100 ¢m - 100 mesh | 200 mesh 2 Sum
mesh) -
¥225(C) | 50~60 | 7080 - 50 50 60
¥2 | %270 1 1 - 1 2 257
2ENZ(%) | 206286 | 2937 _ 21 50 30
dawy (2R WA | spr | T | awudy | 9us
Az | AZLE(T) 80 60~70 120 % 70 65
A2 A7k hr) 5~17 10 10~15sec 1.3 8 12
F&E712(%) 5 - 0 2 5,00 6.0

H
* SD : spray dried
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Table 7. MZ=x| AE{ZEA} AZAA

2071 20

1| 254 | 208 | 38 | 255

2 |AxHFAH 258 | 38 | 265|232 | 18
3 |&olR&ek 208 | 50 | 332 | 248 | 19
4 |Fv)A 3 286 | - | 287239 | 18
D |7 SYe| 285 | 444 | 245|274 | 25
6 |Zrefatzed 211 | 39 | 229 | 256 | 22
7 (BFAFESAY 246 | 37 | 242 | 204 | 19
8 |(AAHEE| 249 | - | 241|159 30

s

tepl) weuls} ohd ek AEgRlE
& g

A

18] AEgea Z zlel7h o A £H
R —l**—}ﬂ-— ®Z £ Daicaling, ¥ 2
Eff % % berberine®, #F 3 geniposideE&" 5
g3 }s—:% TAET AT, e 5rre) A
#54(Coptidis Rhizoma)® #F&(Scutellariae Radix)
+ B AT EFRACAM A odHR FEul ol

% F OB 23 3 44 1A Bk 23
A &3e A A 99 S48 AANE 2
59 aA4e T AT AT FETEY B
qe FAY 4 9ok )59 ke A A
& %5 A3 o FABAE kB AYoN 3
2 ARBHE 7 AR T RaEy

o}, =8 7 F27} baicalin @ berberine®}t v]4

& flavone ¥ dZR o= HIJEEL FAE H
oz AAFY, I HAHEL  baealin F
berberinee| 9ol palmatine, jalrorrhizing, eipberberine,
copticine ¥ wogonosideE -3tk ¥ H o
" Baicalin® berberineo] E3% Lujo)A WA
He ZHAAES ¢ 408 AR AU
AAZE W e wel Hxz AAYA AX 1
FAEHE 7o) APE Filo Y2HAGY, o)

.

2 AAE dodle AREE A ks
2 e A3 HPLC ¥4 223 33
F AHEE filterE $ABHA E3te] AA T
X

Jo oX rlo g¥

H gEg AA A#Hd 4 ok
JAke) A @‘ﬁ"éﬂl/ﬂ Az AAEZ AT
o 38 Wl FAAA S geniposide ol FAH
A Sk}, o] 7]7<H A ZAEQ geniposide ¥
ZFo] 7tz e] AR wel AHY o
Al MZE AEol 2¥EE ZHeg AsdHdEs B
Y zozg n)Re FAsHEE 1A A A
7tdA%x 202 Q3 geniposided] Ha 2 kol
AA AFHE Ao FAF 4 it

wetr] o]e} 2 grefAlA] AEAS EAE
T sk AR TA VA FHeka) ol AR
FAFr|ES IHE AR 19989 IAE RA
gaA  #A¥e  bajcalingd F

N

Q

o} B

berberine &% 7]Fo] sHeFAA Y AA AL
L U3 e = 3 Ao7 Az EHd

=3 s vy FoAAY vgd AA 2
A B2 |7} woh v|FAA e -9 2005
QEE 2wl AR 34 /JAY Az ﬁP‘éhﬂXﬂ
o] A4 Axnser AFAE uledsle] Baicalindt

Berbelinew WHE RS wHE3hd FHAIA Y
735 A A o] oA R o] Fe|A glA o T
gt B FAAA Y AL v]FAAA S o
A SFI Z2=F FABIY vjFHA A 9 7}]7‘45]
greFAo] vl Zs BodoH(Table 8). L A3 @
FAAA T TEFo| HF3led n|FAA A “3%*
TA e &3k F3H(Fig. 6).

o] k8] Aol A 22 AWz E3a A
3o HApl & A A& “J—?'- 59 ¥
7hel A zFA Y 2FE3 Tl g 47 283
o g A A vFAAA L A —E—J%Q] 2}o] 7}
E59 Aolgt B UEA AFE Helof &
g e] sty A7
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able 8. Content of markers in Hwangnyeonhaedok-tang Preparations.
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Fig. 6. Contents comparison of markers in Hwangryeonhaedok-tang Preparations.

A: baicalin, B: berberine, C: geniposide, Green line : NHI notice, Red line : other preparations notice
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V.28 & . Bt Mzl B4 BXEFR/: 1968, 35,
211, 279, 282.
1. FU A SEHE EERESEEE 101 A 2. IR MEME B BrAEREHAT
PAoN 23 HEMFRS HPLC whye 1968, 72.
2 7} A&l % baicalin, % berberine, 3. BIER. MWREEE=AFE & aFTH=
78]7  geniposide?) FEE I A w3 1976, 55, 181, 340, 341, 520.
baicalin® 732 77.58mgelgon, 3 4, 231, FFHA, o|aks, ZE3, o|3A. HHEM
3 3 Z berberine®] ¥ 26.63mge] By A AWRMES W SIsEkel AhEH ¥
Y BES ¢ 9 BE 715 nAe S

At Geniposide®] HdE#F-E 39.60mgel =+

2. 2Ry FIE=9 KH HJ HIY labelsl A=W e 3], 2002:16(2) :359-364.
EAE %L 7IF2E baicalin, berberine, o. oldel, AP, AL =W, ol9F, A3,
718X geniposided] L w]w3 Ad} ¥ ERIRIRIER. A2 Asdar 1993, 92-93,
A 7124 PR ey, WAE A¢ H4-L,

A4 Jepdo 6. &X#, SEx FHEFHELI EIERMA S /K

3. WIFeiRAIA S S 2k 1A (A 2007755 o) ft 3 RHERTAL G0 R, RRMER
A FA FBFE 71202 59 9 baicalin M)A 4% A 1994:15(1) :9-25.

9 AL nEXA 7|FEL uRijygy 7. FEH BRAEZ A 93 2000

berberine®] -2 AP EFA A (STD)IA 372-314, 400-406.

B 712 27 0147 RS geniposides] & ERBFRE. R ERE ME BEM:

ek KB, JWL JW2 HKL HK?2 2 HPdl 1999; 420-421, 422-423, 176-180.

A AZHA e uig JI 9 STDAM:= 712 9. Shin YW, Kim DH, Kim NJ. Studies on the

Ge &) processing of crude drugs(VI)-On the constituents
and biological activities of Gardeniae Fructus

ekl A o] FAFAL o8 APHoT 43 by processing. Korean. J. Pharmacogn. 2003;

T 2 AFAS ARHE FAASY BAAY 34:4004,

AEgreke] 2 #x7l 9lod el ndg T 10. =od. FEMELC BEN SR AR

AA gt v FAAAL] EA Fol7} Q= AL M 3 Bk kel vxe PE BERE

o} 2 9Joic}. . 2001.

1. 243, AEE, 7}z AL 24, 22
JhAlo] =2 g A Y5, iAo
aAe 2 LA 9 Ayek(gheh)a
F(I)-Aet 8 Aek(s
HAAe HPTLC ¥ HPLCel 21 &4l 4
A EY Ho] AT AF A Ee|eFEqkA
I QAR 2002:6:620-630.

HLI 12, gopetatg s, dstebd ASAA. ALA

AR 2003

~NJ
--— .
i
9

o) AL 0068E AFAGET oo sl
89082 oo A=A,
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