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Contents of Homogentisic acid and 3,4-Dihydroxybenzaldehyde in the
Pinellia ternata by Various Processing Method and Its Safety Estimate

Jong Hyun Han, Sung Gyun Jo, Mi Jeong Lee, Seung Hwa Baek', Sung Hye Park*

Department of Herbal Resources, Professional Graduate School of Oriental Medicine,
1:Department of Food Science & Biotechnology, Chungbuk Provincial University of Science & Technology

This study was carried out for establishment of toxicological monitoring system in oriental medicinal plants. Hence
on our research, we used Banha(Pinellia ternata) and Kangbanha, Bubbanha, Jaebanha, Geokbanha by distinguished
processing methods. These are frequently used in Bangyakhabpeon, which is one of the most well-known clinical book
in oriental medicine. As we reviewed the reported documents, we judge homogentisic acid(HA) and
3,4-dihydroxybenzaldehyde(3,4-DBA) as poisonous substance and to verify its existence, we established analysis
condition of HPLC by gaining sequential fraction extracts and studied the degree of its virulence to provide basic
information on the guidelines of using this medicine. Optimum condition of HPLC was H:O : MeOH : CHsCOOH
(57:35:8) in HA and 3,4-DBA analysis. HA content of raw Banha was 11.03mg/100g and HA contents of its processed
product were decreased. Exceptionally, Jagbanha was increased in 175.97% than raw Banha. 3,4-DBA content of raw
Banha was 2.93mg/100g and 3,4-DBA contents of its processed product were decreased. These results will be applies
in intake guideline establishment, quality control and stability evaluation of oriental medicinal plants.

Key words : Pinellia ternata, homogentisic acid, 3,4-dihydroxybenzaldehyde, cytotoxicity
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EARE] W 91819 homogentisic acid$} 3,4-dihydroxybenzaldehyde 8} W ovg4 7}

mucosal irritation, asthma, salivation, vomiting, hoarseness,
aphonia, spasm, tachypnea, breath shortness, paralysis, hepatic
dysfunction, hematuria 58 ¢2Z = U= ACE YHA
CP#O), six1e urslel Sl DH@ BIES ofF 1mHolL
BEEl HololAl ol2is 8BS TAR AnMe Zas B
5= ERHICh Wak WA QKIS OB AN e
BrYIEd wWE MF7Pt ojFojxdop & ARolrt. Hisldle
choline, 3,4-dihydroxybenzaldehyde,
potassium oxlate, saponin %! alkaloid7} E314 SHEDRE &
2R AP, 018 B B40) 71E Aok, TRk Ja 1L
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Sample

Extraction with 70% methanol at 80°C~85°C
Filtration

{ 1
L Filtrate | | Residue |
Evaporation

[ wetnanol exract |

Dissolve In water
Extraction with chloroform

I .
[ Chloroform Jayer | [ Aqusous layer |

Evaporation Extraction with ethylacetate
Chioroform | L_Ethviacetate layer | [ Agqueous flayer |
raction Extraction with

(Lipid soluble Evaporation n-butanol saturated
compaonents) with water
— —
Ethylacetate fractiol n-butanol Aqueous
{L.ow motecular layer layer
glycoside, phenols & ‘
flavonoids, -efc) Evaporation | Evaporation
n-butanol
racton Aqueouss fraction
(Glycosides, imggdggs
saponins, efc.) e

Fig. 1. General procedures for systematical fraction of chemical
components
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Table 1. Conditions of cell toxicity test

Cell : VERO(monkey, kidney)
Media - DMEM(10% FBS, 1% Antibiotic-Antimycotic)
: FBS (Cat No. 26140, Gibco)
: Antiblotic / Antimycotic (Cat No. 15240-062, Gibco)
Reagent - DMEM (Cat No. 12800-058, Gibco)
© MTT (Cat No. M-5655, Sigma)
- DMSO (Cat No. D2650, Sigma)
Insirument : ELISA Reader (Bio-Tex Instrument, Japan)
2) Ax=y 49
Vero cellg 0|8 Al SH4E H}F2 Fig. 28} Hrt

Cell harvest by 1x Trypsin- EDTA
[
Cell counting (20 x 10° cell / 100al)
]
Divided in 96-well plate (100u)

incubation for 24hr
(5% CQp. %% Qo)

Infusion of sample

incubation for 24hr
(5% CO2 %5% 0y

Strained by 50wl MTT (2mg/m! in PBS)

incubation for 4hr
(5% CQ2. %% 02

100ut OMSO

shaking incubation for 10min.
at room temperature

[ Read on ELISA Reader al 570m
Fig. 2. Scheme of cytotoxicity test

Treatment of

3) AlgZE 9] Bt
ABAEl & living cellg MTTE @4HA]7] 5, ELISA
ReaderE ©]&d}o] 570nmoliA ZEJIRCE E3E ODut=

olnld - W) - WY

control¥} B W3l cell viability %= A RIS}
AlEAE] cell O.DFL

cell viability = control cello] O.DZt X100
A9 43
1 2% 95l 28 U 92 By
Ankel 2 EAHEE AR o9 £EI IESES
Table 22} 2}

Table 2. Moisture and ash contents of the samples
Ingredient

Ash(%)

341
320
380
400
440

Moisture(%)

1040
950
10.40
850
6.70

Sample

Banha
Kangbanha
Bubbanha
Jagbanha
Geokbanha*
* . Manufactured goods
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A EEZF] 15010) LBk 70%-HENS

o3 2 AN B A2 FEHY & 22 Table 33}
Table 3. Total yield volume by the 70%- MeOH extraction
0/, -
yleld Sample 70\72) Mr?\%H yleld(m)
Sample (@ (al) after filter  after centrifuge
Banha 300 4500 4080(30.66%)  3985(88.55%)
Kangbanha | 222 3330 3050(91.58%)  2860(85.88%)
Bubbanha 300 4500 4175(92.78%)  3992(88.67%)
Banha | Jaebanha 288 4320 3940(91 20%)  3600(83.20%)
Kanbanha* | 300 4500 90(93.11%)  4030(89.56%)
Bubbanha* | 300 4500 4160(9244%) 4050(90.00%)
Geokbanha* | 300 4500 4210(91.50%)  3820(84.89%)
*: Manufactured goods
AFOILAL Bl HEY 2HS REE Ad A 5H
Z¥ZF 9gl, 6ulS] EME 28] FEHIL FE 2= A £7)
AlEGE & 80 ~ 85CE A4S RESINTt Aulsket ol&9] &
HEG] 70%-HEHE FE0] Yot FEHO] =82 TF 90%0[4)
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Table 4. Fraction contents of the samples by various solvent
fractionation

Content Total Sequential fraction extracts(g)

‘ Sa?g))!e BXIacts “Cpigrot- elhyla- - L(ogs)s
Sampie @ “om  ceiate butanol "
Baha | 300 05 i (e (1o G (oot
Kangbanhal 22 S i a0 i G010
8 Bubbanha | 300 (0L i PE o (1089 (b e
D | Jeebamna | 289 B (11 (13T o5 EaR (aEN
2 [Kanoannar| a0 A% O o) o) B B0
Bubbanne’ | 30 00 s (e (0b) (e (46t
Ceokbania’| 300 (1550 oo (i /o) (e (e

* Manutactured good

3. HPLCol| QIgt 241549 Bl

Homogentisic acid®} 3,4-dihydroxybenzaldehyde®] Bgjx
Ag ot Hr] fdl o188 ME o8l 7R 2EoNrh
Acetonitril ST 10%014] 0%7HX 2 ©Elskd B S B2
peak” } BN E BT ALL retention timeo) L% wE} Eels
o] £A] &Urt Methanold} water B actic acidE U} Al

e LLH HO : MeOH : CH;COOH = 70 : 22 : 8 of4]
3,4-dihydroxybenzaldehyde®] peak®= EEls0! ZEUSOL)

homogentisic acid peak”} o|Z]5HA] HEEIA[CE Wit FHEXH O
2 8mMANE HO : MeOH : CH;COOH = 57 : 35 : 82 23}
Mk & 438% HPLCY 2471 Table 53 2t

Table 5. Conditions of HPLC analysis for HA and 3,4-DBA
Sovent delivery system  : Sykam S-112 (Sykam. Germany)

Detector + UV detector, Sykam S-3026 (Sykam, Germany)
Column : ¢ -Bondapak C18, 10« m (Waters, USA)
Mobile phase “H0 : MeOH : CHyCOOH = 57 : 35: 8
Wavelength : 280nm
In:ecton volumn 0 20u
Flow rate S 0.7l /min
Integrator : Peak simp.e chromatography data system

Mode! 202 (SRl USA)
Chart speed : 0.5em/min
HA ¢ Homogents:ic acid. 34 UBA @ 34-athydroxybenzaldenyde

4. HPLCol 93] EA®  homogentisic acid, 34-
dihydroxybenzaldehyde®] &}ZF

EE¥® HPLC 41z 70] ulgl 2449} homogentisic acid,
3,4-dihydroxybenzaldehydeQ] $12F2 Table 63} 2T}

Table 6. Contents of HA and 3,4-DBA in various samples

ng%gg’ Fraction contents(z g/sample 1g) ngigﬁn cmgr‘mt

Sampie Ingredient | Chioroform ethylacetate n-butanol  water e ggzz?mp\e (ma&zr)ﬂp\e
Bara HA 476 1.02 521 %9.34 11033 1
340BA | 080 113 083 2689 20925 2%
Kangbanha HA 04 190 18 Aun 3864 38
340BA | 060 405 0.35 185 685 069
Bubbarha HA 009 o 021 %80 In 371
34DBA | 040 0 020 301 333 033
Jaebanta HA 109 047 367 4533 45855 4586
34-DBA 177 111 201 1730 219 222
Kanbanha® HA 954 103 60 4304 46862 4686
34DBA | 287 104 14 307 144 144
Subbanha® HA 853 158 BB 483F% 5653 5256
34-DBA 347 19 5% 468 5743 575
Gookbanha® HA 5325 424 7748 308973 324N x4
34DBA | 1555 833 8% 834 %23 362

HA : Homogentisic acid. 34-DBA : 34-dihydroxybenzaldehyde. * : Manufactured goods

41519 B L homogentisic acid $}2ko] 815} 1g £ 110.33
rg FEOIRAL Aol Mrishe ZAo] wieh 1 o] Zha
o] 742} 38.644g, 37.114g010. 21 Alsle) H¢ deksl o)
OF 4l == BEQ! 45855ug01T THH, AlE REEY BR
ZHtel= 1g 468.62ug, HHISl= 526.53yg, ZWIS= 3224.714ug
ox BMEIrh
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MEEY 34-dihydroxybenzaldehyded] &} homogentisic
acid 81} 2 Hako|un

ZrRol dd Hagdie S davrtil Buse A%
01%7 azh Wyl 3], i Eo 98 TAZ 3F ool
homogentisic acid®} 3,4-dihydroxybenzaldehyde®] gl2h2 ZiA
A= 23} vjud & o 2 dFE0A 27K RREEF
9 ¢fo] ZExo A3l VI Akt 22 AT T 286]'5}’
I AIRECE ¥ 2AE Hob ZAIEelA AR 470
S8Y 5L 8 $&Ed o a3E LA JIviEH o
HIEeE 24 3E & Al mgl mEldt Eoldl ol
2 ZAlSl Eri ZA 8 & fREHEY HIE o+
Rolg} AtRE gHE o] REE HES HZ0o|rt

lO

00 2 9

Mo Az mu

5. Vero cellg 0183 54 o8
Vero cell& 0188 =448
AHESIITE Boll =A v 48

=]
o] F2 ol £&¢ FRlE HETP] o] & dFolMe &

- 849 -



24 d2UE SHAIEd AME3IRTE HPLCO| QlajA] kg
homogentisic acid®} 3,4-dihydroxybenzaldehyde®] k& 7122
Z Bl vero cello] AElg ~F%¥ homogentisic acid®}
3,4-dihydroxybenzaldehyde®] §l2¥4F2 Table 73 £ttt ETH
Table 8oll= A2] 58 Az4Eg0 it 212 @Elﬂoir/}.

Table 89] ZIIE E3l cell viabilityE 0] &3] EHARE
TAEH ul, ARkl B2 025014k FolA] mju|gh 5’30] L}
ERdal EAEE AR dshrolAle SulstErt 11 2450] |
A VRt SHE 2 dTollA] A18E AIE REEQ Zvlkl ¥
Hkl, kel O] A9 2 AFdolA] ZASH AET vlaA] 11
o] & ALE LiEkdTE

&8 BEE VL SdAEE AR & ZHE vEA
E n) ZHR|F0 AHESle 2619 #E0 % UhE 'Here 19 &
2(150m¢/ pack)st Aol 40| WAL k= ¢Folg) T
Fm 4349 7170] A-FE QX wel FHo] gkEE
Thed 2 Uttd EHEoAC). g% o] REo] #d E54E R
FEHEZ 0|99 Efof it 4L HAlslH 1 SH8EEY
& 4 L Solsjol 2 AODE B B AR kEo] ¥
Af=lojob & ok,
Table 7. HA and 3,4-DBA conents in samples
Conceniration Infusion level
Ingred:ent 1004 50ul 25ul 10ul
Banha 0.346 0473 0.086 0.035
Kangbanha 0.121 0.060 0030 0012
Bubbanha 0.116 0.058 0.030 0012
HA Jaebanha 1437 0718 0.359 0.144
Kanbanha* 1468 0.734 0.367 0.147
Bubbanha* 1.650 0825 0412 0.165
Geokbanha* 10.104 5052 2.526 1.010
Banha 0.091 0.046 0023 0.009
Kangbanha 0.021 0011 0.005 0.002
Bubbanha 0.010 0.005 0.003 0.001
34-DBA Jaebanha 0,069 0.035 0.017 0.007
Kanbanha* 0.045 0.023 0.011 0.005
Bubbanha* 0180 0.090 0.045 0018

Geokbanha” 0301 0.150 0075 0.030
HA : Homogentisic acid, 34-DBA @ 34-dihydroxybenzaldehyde, * : Manufactured goods

Table 8. Effects of water extracts from samples on the vero cells®

concentrat on
1004 50u 25ul 10u
Sampie
cana 298320061 312620035 3100030 32200041
(9264) 9708 (9751 (10000)
31730052 2938=0050 317140075 31320022
Kangbanha ™"ag oy Q28 (9849 727)
32690043 30610010 317040013 3229=0015
Bubbanha ™41 59) (95.08) ©845)  (10028)
3029+0020 30700012 310240072 31060017
Banha Jaebanha  “aoog T TTigsas)  (9634) (96.46)
. 28600015 3002+0043 31080020 3207+0045
Kanbanha™ g9 ) 96.02) (96.52) (99.60)
, 28830008 2869+0015 29510023 30110014
Bubbanha® ~gq 7 (89.10) (9165) (9351)
. 27620040 2823+0082 299140016 29810145
Geokbanha" ™" g5 74 ®767 | (9289) 9058)
Values are Mean + S.D. § : Not significant at p¢0.05. { ) : Cell viability, %.

* :Nanufactured goods
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ZAEEA wE gI5H9] homogentisic acid®} 3,4-dihydroxybenzaldehyde &1} 2 QFH4 7}

WS, BEKEVE, MBS, ILF7OlZi Mg ZIxEo] Urk
U510 FHES ASFEA R3] o 0.01%, homogentisic
acid, homogentisic acid glucoside, 3,4-dihydroxybenzalde,
34-dihydroxybenzaldehyde diglucoside, alkaloid o] ot
0.002%, ephedrine 3 olnj:4lo] 008%, YEZE= @i,
D-glucose, L-thamnose, D-glucuronic acid, I &lo] B
-sitosterol, £ -sitosterol glucoside, choline, ¥%iHi(0.003-0.01%), A&
B, K5, FETAER(0.85%), K53 (1.9%) Sol EREo) k. B3]
o] SHER HHOIEE AR E8IE g0l 55 540l
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