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The Study of Process Technology of
Pinelliaternate (Thunb.) Breit. (2-1)

Wu-Che Wen

Pharmaceutical Industry Technology and Development Center

ABSTRACT

The objective of research is to study the process technology of Pinellia
ternate ( Thunb. ) Breit., the fingerprint of Pinellia ternate before and after
processing, the acute toxicity of Pinellia ternate to the rats (LD50) , and the
cytotoxic effects of Pinellia ternate to BHK-21 cells.

Before the study, we had identified the original of Pinellia ternate, via the
methods of histology and microscopy analysis. At the process technology study,
we had first according to the tradition methods of Chinese tradition medicine to
process Pinellia ternate, then to screen the best methods of producing “water
processed Pinellia ternate” and “ginger processed Pinellia ternate”. “Water
processed Pinellia ternate” were prepared by using 1~1.5cm of Pinellia ternate
which had already been original identification, bathed with 5 times volume of 1%
alum water solution, replaced with 1% alum water solution every day for
continuously seven days, and dried at 50°Cfor 48 hours. “Ginger processed
Pinellia ternate” were prepared by using “water processed Pinellia ternate”,
boiled with 2.5 times volume of water solution which contained ginger and alum,
then were cut as 1-1.5mm slice, and dried at 30°C for 48 hours (LOD 8~12% ) . At
the chemistry study of processed Pinellia ternate, we had developed the HPLC
analysis methods and analyzed the fingerprint of Pinellia ternate before and after
processing. Our results showed that, after seven days of Pinellia ternate
processing, at HPLC fingerprint profile, there are some kinds of chemical
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ingredients disappeared. The toxicity study of processed Pinellia ternate included
the acute toxicity of Pinelliaternate to the rats (LD50) and the cytotoxic effects of
Pindlia ternate to BHK-21 cells. The data showed that there are no significant
difference of the rat’s acute toxicity ( 10g/kg) between “Pinellia ternate” and
“water processed Pinellia ternate”. To evaluate the cytotoxic effects of Pinellia
ternate, we still need more data to confirm our results.

Our study will provide the methods for producing stable quality of “water
processed Pinellia ternate” and “ginger processed Pinellia ternate”. It will also
contribute as the standard and scientific reference for the methods of processing of
Pinellia ternate. These quality-controlled methods will not only give us an
example of how to set up the processing model of Pinellia ternate, will be also
beneficial to the modernization and internalization of Pinellia ternate.

Keywords: herb processing, water processed Pinellia ternate, ginger processed
Pinellia ternate, acute toxicity (LD50) , cytotoxicity, quality-control



CREEE R 24 H3p

& AT

nu\

* %A% 3 % #(Araceae)* § H(PinelliaTenore )1 4~ Pinelliaternata
(Thunb.) Breit.cniz % 5.5 » 2 B2 52 370 U4 2 FHELE T AF !

Jf—l-;%?ci\.ﬂ lea—%f-F W4 ,ﬁi{?ﬁ- oig&&%%ﬁxm
BT S TN H g 42 ‘\?fﬁézéﬁhly — o XY N EIRMA  BH R R
s %,“\ﬁ’(?“’z":‘" v kAR 0 R /AJ\E%% rl\ﬂv)\“F'}? »rRek B I }%
L}\E; ’ ’I‘E’}"}'_{;FEE o
A B eE "f% - 5 V) T “i_;l;g ;}E;ﬂ’}?ﬁ
Bk — A PR kS F A e (i) AL TR P R B
el v BB FERFE R -

R E R R R R T b R ¥

-

.
o1
a

%5 4]

-\m\-/@m‘

—%;Ef”fﬁﬁﬁc’/ﬁ"gikult‘g"/m/i-ip‘s/“ x %’?’ 1%9 #-kizie > 2 migs
e 0 = ’_k):}_'%‘l;lgz—\l;ﬁ,’i’r—@’;[]b,}f‘,]o gq,\ 4§:\E’,%7}¢;‘§;‘i’—;ﬁi

\4— vy

CF T [ RR] H NSRRI E IRk R o JnrE Rl 0§ RER 0 2 X ]
PR RN Al ikt ST R E F] v ORA S o
@ﬁ\ﬁﬂﬁﬁ’ﬁﬂvwa@ﬁ\vwﬁﬁ\ﬂaﬂﬁ»ﬁiziﬂéM%
ﬂﬁ%%§4iiﬁf R Ph e F B S F =k el AR VR
Led o RELIAFETPAR PN c RFAR B AFLE 2 FL L EFH
el \lwg‘nvﬁfjg@’s?s{fié’f‘ﬁiﬁfﬁl—”S‘,ﬁ,;‘él—

R %“ﬂm“%’”ﬂw?fﬂﬁ~’Jf§iz@ﬂ%ﬁ&?%i
F A 4 F"“;fq.alﬁ’”'%ﬁ & g R AT, G o BB T iigib SRR e R
BEFLR AP 2 A2k 2 AP HEFDP 2

— 0

7
-~

-
NN
24
HE
A

N

R
—
N

jx,Eﬂ = RY NI AP e :———\,‘i_’g&aﬁm)v%ﬂ » BriEaE %—.'1_%; %’}_
LBl o s At e LR EH L E RS P2 v
LR L L2 WARRASE Jr ~ S EEE 2 (LD50) #5k % mee
BREFFLE LI AT RE a2 L R AP T H %&3
(IOg/kg) ¥ BHK-21 fm?e 5 &3 4> e'e fiFsev lbgz\/}" ¥ 5
32 o #g@a%ﬁW$:’%ﬁpwﬁﬁmﬁpioﬂa’iﬁ
PR it el A ARTRLE- 2L 22 F L
FL oo



¢ %ﬁfﬁf’&ﬂ? 5248 %3P

B\ ML Tk
— R B R ARRE M
(—) ZWMRE -
L3k gl 4
Milli-RO 30 Plus, Millipore, # B

2.8 i A KT R
HP 1100, Hewlett Packard, # R

R A
AT261, Mettler, 75 L
w3 F=
5% %
6.4 # &
7. Olympus CX41 > Bhtm-F? a5 425 if, & > & 5 kg ficds.
8. Nikon-995 » 334 ¥ ff% #ci>4p 1§

(=) BR# - RE RFHM

122 P 5 ARFRL LY FH
24 F PB4 F
3.

=
®
TR G Rs PR

pas}

4.5m% 5 % R © BHK-21
41 ¥ BT kY« (CCRC 60041)

54 7% (ACN) %2 7 iz (MeOH) :@ 5 #25 (Merck)
6.4 47 ¢ L : Cosmosil 5C;g MSIT 4.6 X 250 mm 5



-
—

PEEE 5249 3

Rk

(—

(=

) BB 4R

1.7 g
Fwl ot p R el - - b o R

2. 50 5 R B e FEN)

w1 e R ATE L Bfe R 2F P A
2_© frfd - B2 ‘%7]:7}:9&%&7 Lo EpciE g g E AR
Al e 2 FEH L P 24um TR > B R cEL R AR
A5%

) W ik

i?é%ﬁ?f%igagig@@%M G P EA A
SR R R T S PR EA R o
ﬁgfﬁ)éﬁisﬁﬁijguﬁig (A ,‘ﬁ AL %f%,ﬂ = ;\}3@_{; )y T TZQ*%L-
—?‘?ilg«r' ARAZ R 3R e (SOP) % — F AT o F %+ iF 4o

—r .

;tz‘;i g%*j‘{é@il %i'év\ ,i:\ /—:3:3{ ~ I%/é N -‘&T%ﬂi N k;;@l;‘ EEJ#
£ 814 H A w4t deT o

TPt N E M LA B R Y
“ﬁﬁfﬁ% A2 LG EH B 2 E S PEE R
s h R WA SR P35- £ 82 14
(1) ZER=> 2

VUG REE D T 0.8~1.5cm 2 X F AL s

i g’é‘@lF;ﬁL’i’r » TR AR Klf‘iki]#‘}ﬁﬂlla H



CEEELE N 24P ¥

HB~ 50g P AR 5 o ok d TO1%P 2 kR
o3t b AR kR 4o x 100g R (52 X L MERIRE
AREFRLLR2EN %P EKRRY o & p (24 ]
PF) L EATEEpR R 2 PR R EE > & X (24hr) B
iygﬁﬁﬁfwﬁwl«x@i*ﬂﬁﬁﬁwuv(7<*)’u
50C 5z 48 | P F L o

3.4

(1) %%

ﬁﬁ@7%ﬂwbpﬁi§ﬁ%1mgﬁ*%m’év
4 § 25g0 ¢ £ 12g> I 4v -k 1000mL H P pEL P
Bt R E ﬁﬁ@#dﬁﬁﬁﬁwﬁﬁ

4.50%
(1) 7 %
# A FEUL LN 30T b B 3R
48 [ pE - 2 A G AT - K6 Ao
544 :
(1) 7%

B FUR SRR 48 ) L L AT 7
2 E AR 1~2mm - 5§53 LOD 5 8~12% o

6..m% thd P iEs
(1) ?5@%@5?44 pES
48 5x10° e BHK-21 ‘¥ 3t 96 . imie 33 % 45 ¢
W37 CHE T y,ﬁii—‘{yz % o B~ Ju 32 %18 e~ 5 * ek
BT EBRORHERE AR 100U 3 37TCHRE T A
24 ) P oo BB JR 3t & % 14 14 PBS buffer -kiE £ 4 ~ 100
W MTT (Img/ml) >+ 37CHRBE T8 % 3] F > B4
* 100 pl lysis buffer (50% DMSO, 5% SDS) =t 37°C %
BTIE R A 0 UA KX REIRE 0D



CREEE R 24 H3p

K RApE

S

=

AR IRET Bk (L3050 w2 oL
)

BB B E

7\ €] N\
yd El

(1

»

L
)

Ag_

a.# 4 5 % ! Sprague-Dawley (SD)

bokikt REBM Rt

CREBE A EETD L X RIS L had R
R St g o S LR S N H - MR gk o A

Sk BRE R RS TR TR N
AEKRREE 2 A PTEER o

d.# 5 iFde 1 5 ik

(2) &7 F312
a T RE B AE 20~25C
BA 60 + 10%
B PER 12 ) PF (6:00 BB % ~ 18:00 %4,7%)
R S I
bIEBER I FPIERE CBRREER

c.&y # 13 agg;t il L \%ﬁ~ﬁﬁﬁF'&1k‘-”F‘.é’E*—’\ BAaw 5 e
FOAETEREBRAFAZEHRUST H (1012°W
X 19”D X 8”H)

RERDT ppze A RAWM 38 18 A% EF R
BRAFZEZYUETH(101/2°W x 19”D x 8”H)e

d.4% o & Lab Diet 5010 Rodent Diet

(3) FEELK
a ¥t ot ﬁﬁr—g?ﬂﬁ#}i%%ﬁﬁ (L5 74K
b. & & 11 gkg

C‘:“ﬁ"l}l]

l“‘\ﬂ

® . 5gkg
d.®

l“‘\ﬂ

e 110 g/kg



CEEELE N 24P ¥

(4) #5kew|

PR WEHE L 3
(g/kg) s iy
E SR 0 6 6
i 8 e 1 6 6
¢ R E e 5 6 6
B HE E 10 6 6

(5) 511 2 s

RERE N FE O AYARERELT ZRME o 5
EH2FDI SRR AP REEPEEFREREAZ
BR o b g RFFHE QR RERE MED ¥
HE b e o 2 R RGER -

(6) 3hBk4r F ~ P64 e 3
RN SRR YRS B

REREALE P TR BRSO F AR
4 £ 5 10mlkg -

b3 &

FRBGRE- S b1 =R ARF o R
R B ARk o

-10-



PREEL Y248 %3
(7) b B2 e 590 0

a. fRA KRR

XD E P EATRRRR > Ttk
TRk B RY P Fopfs e o

w B 57
BARREARREELBHUSSFTRE 72 P b
A THNFT RS R T

b. A8 £ Pl T

RGBT RED RER LD REFLE - %
23few 0 ZRIEFHRE -

c.hMfEINE P ik b

BRI > = NPz B TR F R
Wb b o BB 0 AT g R 544

EFIH o M R H PR S TR BEVEE AY S R
P BB A ke

R
14

-11 -



CEEELE N 24P ¥

% BR

—FHFBmEER
(=) ¥XERMEHARESR

Loh g
Flzk2) ~ RIS Ak » £ 082cm: AL 5 7 ¢ =
BLo FIRIFIT > a2 g BRI EAT ’@F’"%lﬁ
%#ﬁ5W%#%ﬁﬁ’T¥%mm*ﬁ’?%?’@%’
R A mow R F S ’_?."',,,}3754 THRA, 0 F e s:}:;:r},i,%rfr;!z
RECEAF 07 A A R G eAf grkiE (4oBl- 2 B

o

—

zg@we@mﬁﬁﬁw
8 PEMR Z s B ERTE L B R e
%a SETESE=S . R R 32k S T SR
ﬁLfo#gm;\ﬁhmwﬁioiﬂﬁﬁﬁﬁv
Bz ~FlZ) 7P kbR 2 56 L ¥ A0
FABRREY (B> ) » 229 20um> ¥ 7 L
FooEAaH 25um (W= ) AP RGEF e (B~) 0 &
BIFAS B 25 50-75um e 3 dwre ¢ uinsb R (B4 ) 0 &
$A ;5_4;_ € 5-15pm, 384 F LAk ~ B RREL ik 2
BT AP R mE R G T A (BS)
ES N LA

Tt
=
/\T—i‘l

o

Pow

N
|
sl

F a4
o dm e
fp 33
VECE B
R EE
e R
B A
FR7PSENTEZLERHERBE > L e ) B P

\Lj: =k =k =k =k =k

AR R

b




CREEE R 24 H3p

(=) 2B RHAEH

1.2 § #1Hk ohpage)

REE2RPBA > EF kst & 2~4 cme %6 3
B ok DABRIZPHERES  ARTEHF ERANT
R oa$9d 0 Sa 24401 - PERE
SRR F 2 IR (B B ) e

2.5 e ¥ BRI
F)% H e B AT Fcfo s BE Y SR e dr

BB EHeger 2 e ngud AR S
RERE g ke rd > ARk 1~2 7 & ldkd
AR EER =) & N S G A JESE L WA LA R N L
Soo AARZTARTR T ALFE e RHFAA 0 M
%EE’P§HF%°(%@*i\ﬁiw)ﬂuﬁ@gg
AL B FifA 2t Alad o e TR EG Y
ﬁﬁ’ﬁﬁiT%ﬁﬂiﬁ%oﬁ%mﬁ#ﬁ%&ﬁgiw
HopFlatrd At HE S S pREE (RLT) o
B %84 > 22 10~20um (de@B- =) o kb ds
(deRl+ =) > Hofe o HET SR > 4 o] 5~10um o S A
> k3 (4ol )

|
ot

FRCE -
BREE
PCREE
Rl
AR s A

ok PEEET S FEHARES S LE i F a0

‘ﬁ\‘ —h b b b

e
DO

i

=t




¢ ?%ﬁ'.’&iﬁ 5248 %3P

(Z ) AFFEHBE AT RSB K> 81z HPLC »
#r

lLizie k7

iRERERFEFFR S ERHLEI L 3 BHA

BV RIREMNT T LR R AR 1 R 208
gl_"];;v;. kU, LR P KRBT A B R DA
kiEie o il » 4 BSOS S BRI KRR BE KT
4 1 }\_agx Elalgylﬁ"ﬁ*ﬂl}%&%ﬁf%ﬂi}\m v F] R e 2.
KBRS BRGEY -

2 ke WL FHkR T UL 2B

L AP L el g R RS

FisErX LR g - % (&% 24hr)0 P E X k- =
S kel B 1% - X pF (48hr) 0 KR Bl g A
e MM EL 2 %2 A (72hr) TEEHERAS T
r X (96hr) PP % 445 28A2 4 > 3 %7 X (120hr) p*
ERLLEHI AR M EHC FER 0 TR %?
EEFREEUE TR S o e 1%8 KB TR 0 AR

TG o e PR L 1% ki (e il o

3L e iremT Rt E R E%

LR EHISE 1% ke ®EEF P L 1% kT
BECBBERE RN - FRNEEUT 2pEFe 2 2250 4
R4 2R+ FpruzediiagHiedd kg My 3
X e ap Rt LA o
41%P ke WL T BEHGRIPFR UL R 02 B
TU1%M kR X G T X B A E PR - % (24 1)
sz LR ez Au L IPLC AR B AL o B
1~7 = (24+48~72-96~120~144 % 168 /| pF) 2 X 3 %4}
% 2g0 % HiZe % S0mL (&R FFk? 43 10mL {2 0.45ul
RSB R S £ ~» HPLC 447 ) 2T 5 HPLC A 453 /2 » ¥
Mﬁﬁﬂﬁb’Lﬁﬁ4£§§ﬁ*%ﬂﬁgﬁﬁ%W%ﬁ
w oo R4 X F FH HPLC 2 A A 4B A 453 i2 2 15 i
oo Bk deRl 4 o

-14-



CREEE R 24 H3p

(1) fe&5p 02

B2 Gt 2 10 mL70% " f% 0 B T ] RCESL 4
e 30 A 480 4 Frts B AT S "g fs 12 2500rpm & 10 &
& > P Fi @~ 10mL Z_ZFLp 0 2 70%7 fE 2% I
10mL > £ #-p* 4 8% o 2 0.45um J5 Y i 0 Jhir B~ 10uL
72~ HPLC B H = & o

(2) HPLC A 4% i &
@ ¥ ¢ L  Merck 5C;5 pre-column

/3 4 0 Cosmosil MSII 5C18, S-5um,12 nm, 250x4.6mm
I. D.

B Ap DAL 0.1%H5PO,
B : ACN/H,0=90/10
ek & © 210nm

¥R AR

Time (min) A
0 100
20 95
40 80 20
60 75 25
70 70 30
80 60 40
85 40 60
95 20 80
110 0 100
120 0 100

a.X g B QpERE 2 2 e 1 HPLC Bl

LY EHE A% &b i HPLC A 45 2
CEER N T R I SRR 1 B
- "Bzt - "Bt Bl L= % 4 g o d
SRR Bdh A @ F2 X R lieFT 2 (120hr)
2 A-B-~CE2Duw s %24, ,a EZ2F&
ARSI W kBB E A ST 1 (120hr)

-15-



CEEELE N 24P ¥

NEodkiEie Tk o AR BEEZ F & AMAe Bl

LER S 8 LR N S

SOfRA XL 7 el Bere ke LA
xtwwvﬂ g2 -k P B R HPLC 2 2 )

PRl AR H LSt Bl Lo A
o_jWﬁ#&&%@hwgéig%ﬂﬁﬁilmm
ﬂAB Cz2Drasrgdaxitzd»am EZ2 F=
Plapz g v A4 L ERadd s Bratw
INMﬁﬁi *ﬂva@&ﬁEiFﬁﬁ’MZﬂ
’J\)f,ﬁ’

S|

]\

= E R AR AN ER

(=) F B o AT o fo k F MR

i 5x10° &0 BHK-21 ine*t 96 3\ 47 f fmve 32 % 4 ¢
(1o0ul) > % #x3t 37°C 7 fg e & (16hr) -] PFiR fmPe ¥ % 3%
964‘_&’”"194\37‘37‘%/}%@. %—rﬁ"’l}(OS%, 1%, 2%, 3%,
4%% 5%) 100ul > B3+ 37°C T &% 24 | FF > RB-RER R
{412 100 ul PBS buffer # % — = {5 £ 40 » 100 wl MTT
(1mg/ml)>**37°CH B T 2 % 3] B> £ 4 » 100 ul lysis buffer
(m%mwm5%$M)%?ﬂt&ﬁfmm(mM)g%»%
Pz 96 3R M A kR BRI H OD.sy kB E %k
%,j?gﬂéwmﬁaﬁmm“%ﬁmﬁ%%%io

ﬁiiﬁﬁﬁﬂﬂ@%’%¢433*@@7*ig@5
mE A PR AP RER S B AL EHE
/I’? }i—], ﬁ;@_ BHK'ZI _,:\]7}?3 ,‘—E -,ﬂi:» F]’; %’E'& H'— °

AL TFERY AR GEER AL TRIBYRFARY
EPo(ARb#) BHLTFLINI - A LT R fwny
P HERRARTAGEFIRARTEFE (Rcf)e
(=) ¥R BB mEEENE ORI RS

P T AC R P S F - L IR S @F%Q%
a2 (LD50) sk > v o2 A EHEIRES L %

-16 -



CREEE R 24 H3p

BREP A LA - AT V- sl A2 AR
Ry (F-BZ2 108 ~) &P aBiik o i 2 rird
HGESR g % 40 BB
Lop R A MR e HE D2 A RARES AFRE T L0
B AR o
QR R L HRES AT LY R RAF A
3@ orpa Q%rlif@_%ﬁfiii‘%isiir A5 81 44 PR o AR vt T
BMELE (&wR=-1+7)
é%ﬂ?w¢t£»Wi@@ﬂ%ﬁiﬁﬁﬁﬁw“@iﬁ@
BB B R FREE N SRR T R
§ T

NN

'ﬂ”‘@lﬁ?@ ‘\r‘éi_:'z#;g%- l’li—)lé'tj
£ B F R s ,ﬂfbg \_liji%ii:_g_l;,’i:-"‘
' %

MFEF2LAR > a A HAE%RY TS z;txm«‘ o BB
R BVBRZBERAL - P A HALR AT I REELE
%%ﬁ@%ﬁﬁ%ﬁﬁﬁﬂi(eﬁﬁi1%@9,g4ig
HA RS AG AR 3 (LD50) $#30 8 @ 300 2 4 147]
R 2 TN

¢

B & 5 HPLC 54748
(—) B9 ¥ 7 eFrEAmm

g EPEF R %-“jﬁcrr'/ﬁ—‘g 100 5 > A H)iE§
Wi 12342 5 pF> #3500 80°CHMEEE
2497 o b UERY FPFREFRRICBHES
Bt " Bl=-+t- Bt~ "B=-142®@="L%
B A Rk T e T AR SR A T RL L F
REFFUBRI OGS B ST ESIMEY o

0

7—\\

£
%

~

1

£

b

m % R

-17 -



CEEELE N 24P ¥

(=) ERAERAR

KEUPR R To FULPERI 5o T F1
E?J.E%Fé&’;é’-"’(ﬁbrx‘lﬁ—‘gl()()}u’ét)‘ 25 B ~5E22%2 102
kFE S PP 2 HPLC ’fﬁ/?]iﬂfmg&é} E-F 2 6-g1nger01
*AFTE R AT ”Lr—r’%;'“r'/ 25 BokREEMEE T
RS AL S RS A /JL#LJ#'"LFH 2§ <

Fwiptk=+ 4 E~F % 6-gingerol & & s\A\inrsﬁrz\—L o

%

-18 -



[

'

Iy

AN

CREEE R 24 H3p

UM ARTERA RS A WU A R mE A AR o

T g;& 2 ﬁg‘gﬁé)@ FonpE o B mZ e d ¢ a2 e G
fﬁ B2 B4 E e ‘i‘«*r’{‘ ‘f—;—-‘i:;]rgf,xb P AR R HE AR R A o

“BgiE 22 HPLC A 1727 3 % EH L EEH - Fa 2 B w sl
S AL

CEFEFEIRUMTRY 1%RkEEERA 2 EFR > D inie L
ERAEHBAESRE AR EHT 2R LY -

‘ﬁiwﬁ%%%@%’§4iiﬁﬁiﬁii%(HM)%ﬂ4omn
uw7ﬂ§¢¢%41g o
‘iﬁﬁﬁgﬁﬂHHC*%ﬁﬁﬁ’?%@@mM%%%ﬁﬁ’j?
LR S LRSS o

AR e gﬁﬁk“ TRERFETTT RN R 0 7 F EAE
SRR FRIZE EEFFEA A o a FRAKE T 25
L %éﬁ%ﬁ‘@é‘rﬁ:-ﬂ » W E ) B o ] 5 o

SRR LR RS E % 0 F R 2 O-gingerol & 4 £ F1
'm_ﬁb # lﬁﬁim ‘/rl‘-% °
éiﬁﬁﬁkT’ LE AT G eed PRk
ﬁm%é‘“ﬁ* ﬁiiéﬁﬁ Bt 0t 8 BHK-21 fw e

ﬁmﬁiﬁo

R EE S ER% (LDS0) Aot 0 A A X R A T A8 XE
HHL Qg itBRaHE (2" 3 10gkg) » &2 L H-A R
Fht EPR 4 (LD50) -

-19-



CEEELE N 24P ¥

5~ s

B AN E B (LD50) 2 mi sk R4 L g Mg 2 L
FRRIRIE 5 Al CRER s ARE S TR e A R e ¥ Fia S AR
FAPE FREFE-HRHR - FARFEF VL EFE B I PRE%R2F
Ao HRET 2 Btk R RFELEHELP e

=20 -



t‘%%’i#ﬁ 5248 3P

-21 -



o %3%’&5%? %248 %3p

Epidermis

Crystal bundle

Starch

Parenchyma cell

Vessel

-22 -



-23-




dg%;ﬁ %248 %3p

Bl-+= 2 FHea

Bte REFrH

_24 -



& 3
n,

N

\/

Hosum
—

L =

7

W

DR S

-25-

¢ ?%35&3 5248 3P




¢ ?%&3‘? 248 3P

DAD B, Sig=210,8 Ret=off (DEN-BAIS\BAIS0005.0)
mAl

o EES R

fi0l 4

0 2 40 0 a0 100 120 m

-+ - 2 2% %4 HPLC » 17 Bl#
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mAl
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mAll
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e
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BNy
RS T 2
EEER (%) 0 1 2 3 4 5 6 7
EEH (%) |100.00 | 85.07 | 83.92 83.33 82.95 82.79 82.35 82.14

o X R AR B EE s £ (mAU) %A %1 A5 (n=3)

e R (24hr) (48hr) (72hr) (96hr) (120hr) (244hr) (168hr)

#ﬁ = A 23 21 10 0 0 0 0

#fsl =B 56 51 42 25 0 0 0

#fsl %= C 33 30 20 12 0 0 0

«‘fﬁ %D 39 33 27 15 0 0 0

Jf;] #E 286 283 287 283 207 210 208

#Fﬁ%—F 1336 1715 1423 1228 1198 1197 1193

% = ~ BHK-21 'm¥ th4 [i85%
BHK-21 BHK-21

dxgf | F-ox | Fox | ¥zx | | d2gE | B-% | ¥ox | ¥z
0.00% | 100.00% | 100.00% | 100.00% 0.00% | 100.00% | 100.00% | 100.00%
0.50% | 90.72% |100.95% | 97.76% 0.50% | 103.86% | 100.42% | 100.95%
1.00% | 94.86% |100.16% | 96.92% 1.00% | 103.10% 97.76% | 99.58%
2.00% | 96.80% | 99.58% | 91.52% 2.00% | 102.19% 96.92% | 96.80%
3.00% | 92.59% | 90.89% | 84.48% 3.00% | 95.46% 94.68% | 92.59%
4.00% 86.98% | 95.09% | 84.89% 4.00% 99.39% 96.54% 93.42%
5.00% 90.79% | 97.39% | 77.44% 5.00% 90.62% 99.49% 90.70%

BHK-21 BHK-21
BRLELE| F-x | Fox | $z% | |BREIE| Fox | Fox | Bz

0.00% | 100.00% |100.00% | 100.00% 0.00% | 100.00% | 100.00% | 100.00%
0.50% 94.27% | 114.82% | 106.64% 0.50% | 106.64% | 112.58% | 111.15%
1.00% | 93.22% |111.15% | 94.27% 1.00%| 98.00% | 112.41% | 106.64%
2.00% | 94.27% |114.85% | 98.06% 2.00% | 94.65% | 11524% | 117.70%
3.00% 88.93% | 117.70% | 93.90% 3.00% | 105.42% | 107.69% | 93.90%
4.00% 84.04% | 95.23% | 86.23% 4.00% | 100.59% | 108.86% 88.41%
5.00% | 95.77%|100.26% | 81.32% 5.00% | 99.70% | 104.04% 89.17%
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s A REEA PRKME R

%R
ME (2)
@5 (ﬁ’l'f) #4 % #
gxg Week 0 Week 1 Week 2
B 0 6 180.8 + 13.4 270.0 £ 15.7 317.7+ 18.6
LR ] 1 6 188.2 +13.1 264.7+15.2 309.5+ 17.0
b ¥ 5 6 191.0 + 12.8 269.2 + 14.2 311.3+14.2
hEEa 10 6 189.8 + 10.2 271.8 + 14.1 311.8+18.7
Mean+S.D., N=6 (N A3t Hik K$0)
Week 0: 3% ¥ | RIT BT ARNE
R
wE (2)
m ﬂli) 53 6
gke Week 0 Week 1 Week 2
$58 a 0 6 143.7 + 8.4 181.3+12.0 201.5+13.9
xR ] 1 6 142.3 +9.6 1848+ 93 204.7 +12.5
B Ea 5 6 142.3 +8.5 1832+ 98 2001.0+11.2
mEEa 10 6 1455+ 7.8 188.7+ 9.8 2113+ 12.1

Mean+S.D.,N=6 (N A3+ 5 A$)

Week 0 : B35 % | RIGRATZARNE
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- v A REHFEMF BE% (LD50) #5845 %2 &

3
i (Z!k%) _ kR E ()
eek 1 Week 2

g 0 603.5+ 3.5 7520+ 9.9
S H & 4 I 566.0 +26.9 731.5+219
i X1 5 597.5+19.1 731.5+16.3
) ¥ 4 10 620.5 +33.2 7485+ 3.5
Mean +S.D.,N=2 (N A3t H ik A$)
o B,
- (szi) A ERE (g)

Week 1 Week 2
¥ 0 4175+ 4.9 565.0 + 14.1
KA & 4 1 430.5+ 4.9 568.5+12.0
& 5 428.5 +20.5 566.0 +32.5
A 48 10 434.5+233 578.0+19.8

Mean+S.D.,N=2 (N A3t Hik K$)
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2N~ A REPFEMHE HER% (LDS0) @#% B p P2 T % B4 X
%) 84 S8 & b H A o B ¥
# ¥ (g/kg) 0 1 5 10
+E 7] i 13 e Wi i wie a1 B
$4h & 3 6 6 6 6 6 6 6 6
hX s 6/6  6/6 6/6  6/6 6/6  6/6 6/6  6/6
N/N: E¥2$ihs/smasinica
4 - FUBFEA LM G4
§ UpER 1] p& 2] pF 3] pF 4| pF 5] pF 5] pF
AREE (g) 83.50 75.6 70.1 66.3 61.1 55.2

AL FULEAROREHEZ B> NHESF 2 6-gingerol & & %1

2.5x 7k S5x -k 10x -k 30°C %3z Lz N T
itk E 312 302 320 228 231 211
ptF 1232 1220 1215 680 710 706
6-gingerol 321 225 179 195 188 165

ﬂ‘f—n’“"ii”«@? Fretefrd ¢ FHELR €03 % %5 CCMPI2-RD- 041
ReEn e @ AP E @R A o Btk
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