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Abstract

In this study, we compared the conventional method (standard decoction [ Ri{t] )
and the method described in classical literature (re-decoction [ 5 Fiy% | ) for decocting
Kampo medicines. The Kampo medicines we focused on were Shosaikoto and
Hangeshashinto. We examined the extract yield, the elution amount of the main
components, and the ease of taking the decoction prepared by each method. As a result, it
was clear that the extract yield of both Shosaikoto and Hangeshashinto was higher with the
re-decoction method than with the standard decoction method. Also, the yield of
glycyrrhizic acid, baicalin, and saikosaponin b2 in the decoction was higher with the re-
decoction method, while there was no significant difference between the two methods for
berberine. The factors that led to the higher yield with the re-decoction method were
considered to be the amount of water and the time of decoction. Furthermore, a taste test
revealed that the decoction made by the re-decoction method was easier to take. From
these results, it was shown that the re-decoction method is effective for decocting Kampo
medicines in terms of extraction efficiency and ease of drinking. This study provides new

insights into the effective use of Kampo medicines.
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B HIL, 3000 FUL EORZICOILVEASN TE L RAMHEROIETH Y
IRFRBR A ARV IR LER L., £ ORG-S N TE 72, HARDBEMRERT
ITEVEIR & L I ENMER SN A bmL ., ERARD EA STV
Do EBRIT, ERO 89% [BIfE, HAKEZLG L TWD) LREIZL, YRR
JR 0> 98.5% T ERHE ST HA A LT\ 5, 2 UrtE, H7# I 2l
FIDFEJ & 725> TWDN, AKIFAEFEKEZHWRA] (LK) RERTHD, /)
SRS X ORI T8 A b O RAI 2 BT 5, BIANIEE S Ko
KRATE T, =X ZAF L0 SWERRDRD IR S D, RUHEZ, KRN R
OHMGBOMEE L TEETH D, I —MAGITIE 17K 600 mL (237 3K 4 # Ak
FTHAIAE AN, F300mLICRIH T2 ) FIENFREE S TWD, D Lo,
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HHICIX SRR R U ARG SN TEBY . 20—2I1C THIEL] d
Do FRIEE L, BICKDoBICHEELZ RV RE . ZORHKZFOME LR
MaATH HiETH D, [EFRmwm] ik UNERE . HEWREUKk—3} ZHEBUST &
M. FAERETE (PE) SeHNEHGs. SN E L 2D, SRR 2.

REG ., HEELEG., £EEOE., HEBELS, EEEAMAS GURGR 0 /h
NG, AER, K—3}FZJFE2U T, ATATERY, HEErEV RO, =T
ZECY . (REE) SERUINEERE Y. SRR EINFERL Y. SRR Y. KRR

G, FEIELG ., £XRBOG. HEELE. REENKAY) ] & 9 >0 T
REATHIN TV D, D9 JCEDOBRED R ZH U5 L TR EICET 5%
FHIEEICEETHD, TNETICRHUIBEONKE., RHIRMEE(ICBE Y
DA T A BN DA, D0 BENEICBET D EERS RS ECHRRICE T 2 ®mE
T,

WAL HRE T, ISR EN R | TNNRREICHET D i
YRS D, RBFFETIL, WHETHH SNy F AEEN, FHIETE D
AT B0, EEEAEC XL ARIHEOWE N HIETIZE BT 5 12
THZEHME L, AR [BEHR] CHIEORENIH Y . BRI IG5
HTdh DRGSR L OEEBELEIZONT, FIENRROERICHEWTHEA
THOIPIZONWTHRHEZIToTE A, WS ODROHARELNTZD THET
%,
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1. #opt

AFEMELE LT, ARV A = (FEE LA, ZHE - lot # 004216009, A
Kifpd, Ki) . BlRA v A (FEPE W64 : lot # 001116001, 5 A K5
Kb . BHR=rr (HEE HHKE : lot#008617001, iAKW, Kk) |
HIS >4 (PEE B4 : lot# FAE0529, 7 F s, #m) | Hi@i v
vy (WEFE NZEE, BRIEA : lot#002011022, A KifEsE:, KB) . B
YavXxay (PEE FERAE :lot# HBG0227, vF X, Hi) . HRZ
A v (hEFE BRKES : lot# 007115001, HiA KR, KBRK) . HRA>Fa v
(FEFE AR BIRX @ lot # HIJ0113, 7 F X FEME, M) . HREA Y L~
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(FFEPE  EBETT : lot #1 950018, 7 F X Fmdk H) ZHu 7z,

2. AR

R LRIOVAR O/ BNV OIS R (4715 S JTIE Sie < /vy Sl O N T BN
A AP R=V02B LT Y F U FUmit, F@E7 40 DTS (K
BR) % Mz, HPLCIZIZHPLCH R H 2e & QNTHBH K 2 V., Z o ik ot
FERERR S & T2,

3. REHFR DR
3.1 A OFH

WRE LLAEK 7 7 22 (FRL) IT/K600 mLE#ERAEEELNZ, v~ bk
— & — (FOHEFaa ik st W) 2 HW—E & (400 W) T5047 [ENE L
7o FMIHIRIIAT L ARIEZ L (244 v v a) ZHWTEREAW L E— —{Z
BL., ERICmEBERE L (WL

FRE 1LRE 7 7 A2 (AR L) 12/Kk00mLE kAR E Mz, ~> bk
— % — (R Tk Xsth, B ZHWT—E#E (400 W) "T50%7 i hn#k
L7z, BUHBIZAT L ARZEZ L (28X v va) ZHAVWTEEAEL E——
B L., BRICHAEFE LT (HHEASK) . BCICHWEZLILRUEY 7 23
FRNEARZ R U, [W—5MCoooMMmEL L, SiRICHmAE%, MHKEZTEL
7= (FRE)  (Fig 1) o

1H 5 ORI OFAFUZ W2 2 B O DR AEFK 72 & N A K5 % Table 1
R, RAMAKIE, it EXENET= Y 7O EAKEZEKL20°CIZ Lz b D
Z Tz,
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[Standard decoction] )

600 mL of water Lo .
+ 400w Weighing after cooling

Herbal ingredients 50minutes filtrate  [Standard decoction]

[Re-decoction] 2
»
L~ b

DU NN

900 mL of water

&

+ 400W § Weighing after cooling 400W . Weighing after cooling
Herbal ingredients 50minutes filtrate  [Re-decoction filtrate] 55minutes ~ Pouring [Re-decoction]

Fig. 1. Preparation of decoctions

Table 1. Components of Kampo Formulae

Kampo Formulae Components
Bupleurum Root (7.0 g), Scutellaria Root (3.0 g), Ginseng (3.0 g),
Shosaikoto Pinellia Tuber (5.0 g), Processed Glycyrrhiza (2.0 g), Ginger (1.0 g),

Jujube (3.0 g)

Pinellia Tube (6.0 g), Scutellaria Root (3.0 g), Processed Ginger (3.0 g),
Hangeshashinto  Ginseng (3.0 g), Processed Glycyrrhiza (3.0 g), Coptis Rhizome (1.0 g),
Jujube (3.0 g)

3.2 HPLCHRBHA KR D 77 5l
WRIE, HBHEARZZ O WNCHINEDORIHBK 2RI E THHEI%G., A7 707
4 H— (045um) THBL., EHAKR E LT,

4. FREGRBI X AEEOHIE

INSRER & 2 B O IR AT 2 IR o0 RiLE & P RTE O 45 BT #R 50 mL%
& O EE (3000 rpm. 104y) Z =L TITo 72, 55 37z Bk & WUk iz ik
(TAITECH:#VD-800F, ¥ EIR) T72RFfEIE, =% X2 L EEZ T
L7z, S bivoizm % A E 2 5 ANEN RS, HRIERHREICHRE L, —
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Ay DB LR T X A OHEBE 2 FH L7,

5. HPLCEEE 2 V- T ER S O HlE

HPLCIEE (X, MHi#s : SPD-M20A, XK=~ = v I : LC-20AB, 7 7% » ¥ : DGU-
20A3, 1T LA —T7 2 : CTO-6A, 7 — X WLFE : LC solution version 3.20 (J&EHE
i, ) ARV, WESME. AARERGTOERIEOFMFICHEL TiTo, 1Y

NABY >, TUVFNALYF U, VXY OB 7 A%, COSMOSIL
5Ci1s AR-II (6.0 mm x 150 mm, 5um, 77 A4 T A7 5®H) %, A 3P K=
253 O 71 Z 2%, COSMOSIL 5C18 MS (6.0 mm x 150 mm, 5um, F % 7 A
TAY O RAS) AR\, SA B o OBEFEIX, O Y U (1-200) /7 E
F= kU WRHE (19:6, viv) . BT AJEE4L0°C, BHEE27TTnmTH -7, 7'V
FAYF UBROBEIL, O -FRE (31) (1—15) /7 b= U R (13 :
7. VIv) . BT AIREACC, MHEE24 M TH o7, LY OBENFE I,

U IKFEAV T L349gB LT U U AT R Y 7 AL17 g% 7K1000 mL (23
LlebDoETE =N VDRI (1:1, viv) . B 7 AEE30°C, MR
345nmThHh o7, A aVR=b20BEIFHIT, 0.05mol/L) i —/K%ET U D
LR E T F= MU VDRI (5:3, viv) . 7 NEFEA0°C, & H K K254 nm
THoiz, FEIZ4TL0mL/min, HEARIZ20uLTH - 7=,

YA ayR=rb2, N BV, TUFAYF U, ~NY &L mgk H
IZED, A= ImLxMAEMR LT, I aBERKE L, A% ) — /LT
BEAIR L, MEBRAEIER LIz, A 23R =2b2133.9 ~250 ug/mL, A B U 0%
3.9~500 pg/mL, 7' U FL U F U ERIZ3.9 ~ 250 ug/mL, ~L-X U > %1.6 ~ 500
Hg/mL o & FH ClalR 25 R A 8 D RUF B & 70 L7z (RIEFRE R?=0.998 ~
1.000) . FEERDIE, EEDE L C— 7 mEE O TESRERN S ERE LT,
B T AT OWTIENANE L, il RIS AR R E TR LT,

6. BRFERABR

RRHBRIT, AZORERLOBENSL R R T T 0 TN (BTA, &
4N) T, FEIFEIE3L £ 155% (20 ~ 605k R) Z X4l LT, FROWKRRERZ %
i L7z, HWRNERHIR A A, FREMEEREZBE L, #HBRE L ED L BRANBER
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T IA4 L RTANTEBL, RAKICT 77— MARICREALTE BT,
T — FNTIE, BHEAEBD 9 L ELLRMARLT VN EFMILTH b o7,

I HIT, RABORICOWTIE, BRM, &R, HBE, 0k, Ik, B0, B%o
FEBICHT T, P ZRNFRO®RPBALBOEL L THMEL SN 5025 L T
b hole, BRDRKEZIRAT2EIT. ANZKTMERBRZIT > 7=,

7. #EHALE

DRAEHC MR 5 A R & EEN D BT, 28 O LTI WelchDthiE . £ #ERH] O
LEBR I 1E — R ST EL 5 B AT D%\ Tukeyls CH HE LI 21T > 7=, #EFHENT Y 7 b
= 7 & /ufEEE (Bell Curve for Excel, #RES#: #ESIF@b—E 2, HL) ZHW,
P<0.05DLEEHHMICEERZAY & LT,

8. P RIELRE
W BB IE, BB R A HREREEZES0RKFELZE Ttz (No.
19020), EHIZLHFRIEELZWRERBROSME NS IS LT,

RRLEBR
1. FHEER O NCHEERE- X AEE

RO R, ® A, FREOWT ORI L FIZEB W TH EEEOLY (kA
M 229) A/NEESISS (RERRAESKE :249) L0 Eho7- (Table2) . FDERK
LT, AFOBKEITAAEK TRV HIEH%A05 THEIKI0 g4 720 O AKEITY
A= (2029g) . AU Ly (17519 & &h, ¥ NESEFOY A 279 (14.203
9 . FEELGFOFT L 1g (1.4479) 80D, AENX, ZHUHEREZEKD
WARKBEDFENS R EA Y JIEEICEE LN Bx b, 7o, LG xtE
AT 5 AR E B OV IR A 32 Z EAMEIRTEY . 19 4
HAERAEROEESCH BOREBR B INT, £, [MEER] 3Kk EL
NSRRI K — 2k =Tt (2400 mL) ¥ EEELEHIEAK—3F (2000 mL) ) L SRk
SNTBY/NERAGOHKEDHTNLREINTND, 10 BEHIEA R L 5
%, HER AR SR O ORI & OMEIC X 0 WK & & 2 W TR RER] o i
BEhHO> T ThAH I,
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AGHL R A X, B REN T RIS~/ NERY; (1.06%) | FEEIE LS
(1.13F%) EWVWTNHLABEICWNEN S -T2 (Table 3) ., FFRIE TIIEMICERK L
EHIZB0 MR Ut AFKEFRWTES MU 5729, R U HEFM OAFHT
WRHEL D RWA, AEOBIHFR-ITEIETHHINETHLE0 THY | £ D
DIFMATZKREOHRTH S, TFAMNEIZOWTIL, B HKEZHLT L HM
THLEORELHY, V) MBI AEBOEITIM UL KEDOEICHETI LD L
EXAOND, KEOREZIRMRDE, BHERE- T AERIIEELZ XTI, £
R ERE LT 5, BIHERENS VT E, o ORHEERTENHERT S
AREMER D S, o, WREZEBETXF AOEENZ W E, FHKTENRHE L, £0
TR REFERNP LIEBEOWRRE N 25 iR dH 5,

Table 2. Amount of decoction produced by various decoction methods

Shosaikoto (mL)  Hangeshashinto (mL)

Decoction methods

Standard decoction 291.7+1.7 304.0+3.1
Re-decoction filtrate 615.0+£5.0 626.7 £ 3.3
Re-decoction 310.0+5.0 333.3+6.0

Each value represents the mean = S.E. (n = 3).

Table 3. Freeze-dried weight of Shosaikoto and Hangeshashinto for one day

Shosaikoto (g) Hangeshashinto (g)

Decoction methods
Standard decoction 6.03 + 0.03 4.74 +0.09
Re-decoction 6.39 + 0.05* 5.35+0.07*

Each value represents the mean + S.E. (n = 3).

Statistical significance was determined using Welch’s t test; *P < 0.05
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2. EFERTEDOHEK

AARIER GO Z/MFD S L NG ZATEI A anb A apR=r
b2, AT VLMoL T ARG T Y FAYF BRSNS Z LR
HEINTWD, ¥, FEEBELGZXATEIA VAN LB v Ay
MHEZUFNDF U AT LAY VBRI S D 2 L BELUE X
NTWd, I T, FRIKTORER DT EZRE LIz, €O R % Table 43 LW
Table 5|27~

INEREAG R Oy B a2 L, NA WY oG EIR, FRE (237.42
mg) 2% L. FREAHIT1.430% (340.27 mg) . FFAIEEL.097% (259.68 mg) & 7%
D, HREEAWRTHE (p>0.05) ([N LE, 7V FLY FUBOEREIL, HR
% (61.89mg) &bl L CHRIEAIRL234% (75.91 mg) . FFRIELILGE (68.93
mg) &R0, WITFNLAEEICHEIMLTL, XA BV O OFEEIT, FREE T
BT DL, BIEEAKITARE (p>0.05) (ML ER, FRE TR 20ICH
BEIIRONR o, £c, ZVF NIV F UL, WREE T 5 & Bl
EARITHEEICHEM L (p>0.05) , A aR=b20F, FHEE L Tk
A EOEMMA R LD, MEHICAEEETA bR 0T,

EEBEDGRRT O BE T2 & A0 ) v OFEITFENE (232.38
mg) Zxf L. FRiEAK1.35f% (313.81mg) . FFRIEL20f% (279.25mg) . 7'V
FU F oS EITE L (91.68 mg) | HRIEAHKL286% (117.74mg) . FFRIE
1.141% (104.42mg) Wb AERENRBDO LN (p>0.05) , —FH, ~L
U AXHERLE &l LB RE AR, FRE S A ERBEINEERD bl o7,

NABVBROZYFAY FUBOERERDN, BRIEAK Chb ®EA R L7H
He LTI, FICDKRENFEINEX VISEZ W, lRAOBNRHE R LIZTEDEE X
bNd, Fio, BINECHIRT ORSEENSEAD LRI, ElATHH 7Y F
WU FUBBPIMBNZ XD AR ENTT 7V ar~ElbLizizd tHEEIN D,
¥ Y afatR=020E B, BFRIENHINEAREI Y @fEE2 R LT, 4 23R
= b2l FILAWBETYH A atAR=di ) ZREJICERTDHZ ER LI T
5o ) HEIEAROKIZE TN T A a b R=vdBFOMEA SRS Z LI
X0, BIETYH A a b AR=vb20 4Bl EEL NS, —FH., L
NRY U, BICHWET, MBIZ L D~V ~Z T2 2 EnwEShTn
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%020 FHRETIZ2EOMBBRREZIT> TR Y, NARY P OERITS LI L,
FERE L CHIECTOERIIMM L oo L HEES NS,

Table 4. Amounts of the main components extracted from Shosaikoto by various

decoction methods

Baicalin (mg) Glycyrrhizin (mg)  Saikosaponin b2 (mg)

Decoction methods

Standard decoction 237.42 + 3.05 61.89 + 0.64 1.79+£0.05
Re-decoction filtrate 340.27 £ 12.17* 75.91 + 1.55* 2.26 +0.19
Re-decoction 259.68 + 1.26 68.93 + 0.54* 2.38+0.13

Each value represents the mean £ S.E. (n = 3).
Statistical significance was determined using one-way ANOVA followed by Tukey’s post

hoc analysis; *P < 0.05 vs. Standard decoction.

Table 5. Amounts of the main components extracted from Hangeshashinto by various

decoction methods

Baicalin (mg) Glycyrrhizin (mg) Berberine (mg)

Decoction methods

Standard decoction 232.38+ 1.30 91.68 +1.18 8.80 + 0.58
Re-decoction filtrate 313.81 + 16.84* 117.74 + 2.41* 8.31 +0.57
Re-decoction 279.25+ 3.18* 104.42 + 2.04* 7.90+0.28

Each value represents the mean £ S.E. (n = 3).
Statistical significance was determined using one-way ANOVA followed by Tukey’s post

hoc analysis; *P < 0.05 vs. Standard decoction.

3. BRERBR

INEEAG B X OB DG RURIC O W T, WAL S BRE TOMART S &2 1
L7z, WTFADOHAISFRTEDNR TR L 73% (8/11A) RBIZE L., FRE
ZATH T THRART KD Z &Mooz (Fig. 2) . BROBI OFEMEE X, 1.
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Beuk, 2. Bk, 3. HBR, 4. SEBE, 5. MEBR, 6. BERE, 7. BRBROTIHHE CHME L /-
(Fig. 3) o /NEEEAYS CILH RE TR U 251X, =0k (8/11A) | #:8k (8/11
AN) L R (TILAN) %<, BINETEL 2BHRIXE%R (8/11LAN) Tho7o, H
A O Tl WHNETEU 2EIL, &% (11/11A) LBk (9/11N) Th
V. BERETEU DML, Hk (10/11A) L3RR (8/11N) THhotz, Wh
OFHFNG . FRIETIE., BEHRAREAD L. B UNMERSG) SHK CEREBEOY)
EVSTEIRBRT IORT LR bENBIEKLE DD &R S iz,
FREOEMIIRARLTL R LI ICZORKEEACHICT I TELEL SN
TW5, 2 LML, EEICHRERBR TREINZHE LR <, A O RER © /Rl
FEIZE D EERAIE W IRARLT <D 2 ENMER SN, W AFFNCRB W CHRET
HHICHWEKDOENZ WO HKRE S TEH L7 U FAYU FUEOE R
U7z & & FRICEREEOE CIEFIEIC X RS Th 5~ Y
L7z EBRALST K 2 BERTHL EHESND, 7V TNV FUBOEHE
WEINT 2 &, ZORBHRHEINER D REOKRELH U LI EE, 1
BRAESE S R HEMEN H 5, R IIE 2 O3 720F T < 2 b BNEMEICHAG D
Ko fEREC LD, T IVFLYFUBOEME LY OO RED LS 7
PR DEAVIT 72 2 D%, AR DA BIEAL, 223 il 02 DRI B IKFET
HEBEbhs,

10 10
o 8 o 8
Q. Q.
o o
8 6 2 6
bS] kS
s 4 & 4
Q Q0
E 2 E g
= c

0 0

Standard decoction Re-decoction Standard decoction Re-decoction
(A) Shosaikoto (B) Hangeshashinto

Fig. 2. Comparison of the ease of consumption between Standard decoction and Re-

decoction. (n = 11)
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sourness sourness
(number of people) 12 (number of people) 12

bitterness astringency

| C\;/
M// * Jsweetness

~+#-- Standard decoction --#--Standard decoction

*—Re-decoction *—Re-decoction

(A) Shosaikoto (B) Hangeshashinto
Fig. 3. Comparison of the intensity of the taste between Standard decoction and Re-
decoction.
The figure represents the number of people who can taste 7 taste items (sourness,
bitterness, sweetness, spiciness, saltiness, umami, and astringency) when they consume the

decoction solution from Standard decoction and Re-decoction. (n = 11)

xeH

D 5 BN & L RIE LGOI U L LTiE, g & Mmaed o
BEDLDEINEL D S HIEREN TH D Z EWNRENT, HEFEORERAERKTIR
KT ZFEELERRE D EENTND, SEIHEZIT> 72 HARERFITHE S
NDHEYTETTHUEUTOREEFGHGSTHZ LT TERVA, HROFM UG TH S
BREZITH) F T, ROOGENFEINEL TR PR TS, £72, JIU
i, =X AH L0 @mOERRDREPBFRFCE 55T, AERAFEA OWRIRN T
OIRHOYFIZ D2 bbb, BRHIEZIT ) FCHEGERRALT 2D LI,
RANCK T2 BPUE A RO T 2N TE L0, EHEOGHELE RO 7 F
AT AR EICHOMN EBEZXOND, —F, BIETHEINELD S FRBL1Y
BEOA LT ITAT L ATHT DHELERT ONERDH D, ZiHL, FREKRE
EWVWI 2ODERNRDBERELZERETLOMNENDY, SHROMELE L2,

AlENE, JBHTHRE SN TV D EERDICOWTHHE L7, A& L7y st
IZONWTHEFESL LY BEN R RR L BT 20 EN S D, Elo. /NEHAG &
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FHELBUS DT HIZOWTH HRATENREREIC S b5,

FIBHER BT~ ERERAIT R0,
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