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Compositional Differences of Bojungikgi-tang and Yukmijihwang-tang
Decoctions Produced by the Extractors Made of Various Materials

Jung-Hoon Kim', Nari Leez, Hyeun-Kyoo Shinz, and Chang-Seob Seo™*

'Pusan National University School of Korean Medicine. Yangsan city, Gyeongnam 626-870, Korea
’Herbal Medicine Formulation Research Group, Korea Institute of Oriental Medicine, Daejeon 305-811, Korea

Abstract — This study compared Bojungikgi-tang (BIT) and Yukmijihwang-tang (YJT) decoctions produced using the extrac-
tors made of various materials, such as glass, earthenware, and stainless steel, for 60, 90, and 120 min. The extraction yield
was measured and the amounts of marker compounds in decoctions were determined by quantitative analysis using high per-
formance liquid chromatography. The extraction yields of BIT decoctions produced by three extractors were not significantly
different, whereas the extraction yield of YJT produced using glass extractor was significantly higher than that of YJT produced
using earthenware extractor after 90 min. The amounts of most marker compounds were highest in BIT decoctions produced
using glass extractor. However, variations of the amounts of marker compounds were observed in YJT decoctions and the vol-
atile compound was not easily vaporized in YJT decoction produced using earthenware extractor. This study suggests that the
extractor made of various materials may affect the extraction efficiency and the contents of marker compounds, especially in
the decoction produced using earthenware extractor, although the results were dependent on the characteristics of herbal for-

mula.

Key words — Bojungikgi-tang, Yukmijihwang-tang, Materials of extractor, Extraction yield, Marker compound
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Fig. 1. Chemical structures of standard compounds in Bojungikgi-tang (BIT) and Yukmijihwang-tang (YJT). Al, liquiritin; A2,
nodakenin; A3, hesperidin; A4, glycyrrhizin. B1, gallic acid; B2, 5-hydroxymethylfurfural (5-HMF); B3, morroniside; B4, loganin;

B3, paeoniflorin; B6, paeonol.
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Table I. Composition of medicinal herbs in Bojungikgi-tang (BIT) and Yukmijihwang-tang (YJT)
Herbal formula Scientific nane Origin Amount (g)
BIT Astragalus membranaceus (Fisch.) Bunge Namwon, Jeonbuk, Korea 6.0
Glycyrrhiza uralensis Fisch. China 4.0
Panax ginseng C.A. Meyer Yeongju, Gyeongbuk, Korea 4.0
Atractylodes macrocephala Koidz. China 4.0
Angelica gigas Nakai Pyeongchang, Gangwon, Korea 2.0
Citrus unshiu (Swingle) Marcow. Namjeju, Jeju, Korea 2.0
Cimicifuga heracleifolia Kom. China 1.2
Bupleurum falcatum L. Namwon, Jeonbuk, Korea 1.2
YJT Rehmannia glutinosa Libosch. ex Steudel Euiseong, Gyeongbuk, Korea 8.0
Dioscorea batatas Decne. Andong, Gyeongbuk, Korea 4.0
Cornus officinalis Sieb. et Zucc. Gurye, Jeonnam, Korea 4.0
Paeonia suffruticosa Andrews Jecheon, Chungbuk, Korea 3.0
Poria cocos F.A. Wolf Pyeongchang, Gangwon, Korea 3.0
Alisma plantago-aquatica L. Namyangju, Gyeonggi, Korea 3.0

Table II. Conditions for HPLC gradient elution of BIT and
YIT

Herbal formula Time (min) A (%) B (%)
BIT 0 93 7
40 30 70
45 0 100
50 0 100
60 93
70 93 7
YIT 0 95
30 60 40
40 0 100
45 0 100
50 95 5
60 95 5

A, 1% acetic acid in water; B, 1% acetic acid in acetonitrile.
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Fig. 2. Extraction yields of the decoctions of BIT (A) and YJT (B) produced from glass extractor (@), earthenware extractor (A ),
and stainless steel extractor (M). “Glass vs. earthenware, P<0.05; “glass vs. earthenware, P<0.01.

PRl i) §7) A AN &S A5 F AL
A unk frolsbl Ao 35 £a2 ngd, ol A
% 87] F50] EBHoN} Y F&) v
sthe 712e] wsh YRS

Sajgol IMY, B 2 W - sy wux
AS olgate] AggrE BE/YH SHAYY A
o 42 A Ak, 7 AT B A Yol
W Rl Wl glol YEe Relwg ®eArhFig 39 4)
]

o
P
iy
o
o

AL, SR G A AT AEIAI A= 72t
0.01-0.07 pug/mL, 0.03-0.20 ug/mLo 2 JERITH Table III).

e 871" MElio| X|ZME &2 Hlm - A=erE
HEo|e A"l W AFE S AZPER vlwsk 4
¥}, liquiritin®] - A A FF7olA FAHSE
sl 7P w2 TS B, S7IA-NAA TP e
shake el Sl o]el wHS, nodakenin, hesperidin,
glycyrrhizin®] 32 iAo 2 fejAd 7= F=

A A& &8l 2 AR AAEES I A3, e w7t e AEe F7E FEIUS WEY FAH
BES AEARE] FRARC)E 09994 oI, OF Folahl B, FFeAE FelE>E A8
SR e A FAEL] AAA L) 0.9998 ooz 7 A= JeRITHFig. 5).
T GEd A4S Btk REUE AR HET SRS A ] AFAPE F7F vl 23, gallic
Aet AFAIE 2F2F 0.66-2.40 pg/mL, 2.00-7.26 pg/mLo] acid= & A4 oF7|2 28 o) A7 Algbo] 1
W m'/
wonl (A) 3 (B)
350000/ 200000
300000
250000 1500001
20000 1 1000001
:: mthLL_M'_JVV‘JwAM{ J_g-_\_LMw_J-%__M}gGO_miL
500001 2 4 | Y S [OOSR, P. N P A .90 min
LU PN S U W— o M e o T T\ 120 min|
00 S0 100 150 200 250 200 30 400 min 00 S0 100 150 200 250 00 350 «0 min
(> uso, (D)
00 100000]
60000
50000, ‘ 75000}
=l | - |
! I
o el ‘K.\,\-._)M.".uu‘u_“ ;’.IJ" AN fon K60 MiR_ IMMJ AL, 60 mi
i R W \.’J]‘:’..J LMt A \___90 min_| 25000 b \MMLI [:l::\_)M 90 mi
o1 S O VY AU PO Wk A A J\_120 min R A 1Mk A et 120 min
00 50 100 150 200 230 00 »0 400 min 00 S0 100 150 200 250 00 380 «0 min

Fig. 3. Chromatograms of standard compound mixture (A) and the decoctions of BIT extracted in glass extractor (B), earthenware
extractor (C), and stainless steel extractor (D) at UV 275 nm. 1, Liquiritin; 2, nodakenin; 3, hesperidin; 4, glycyrrhizin.
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Fig. 4. Chromatograms of standard compound mixture (A) and the decoctions of YJT extracted in glass extractor (B), earthenware
extractor (C), and stainless steel extractor (D) at UV 240 nm. 1, Gallic acid; 2, 5-HMF; 3, morroniside; 4, loganin; 5, paeoniflorin;

6, paeonol.

Table III. Regression equation, correlation coefficient (rz), linear range, limit of detection (LOD), and limit of quantification

(LOQ)

Herbal . . 2 Linear range LOD LOQ
formula Compound Regress10n equation 14 (lJ- g/mL) (H g/mL) (ug /mL)
BIT Liquiritin y=18,511x +2,333 0.9999 3.75-60.00 1.07 3.24

Nodakenin y=30,001x +4,423 0.9999 5.00-80.00 0.66 2.00
Hesperidin y=19,004x +41,481 0.9994 9.38-150.00 1.04 3.16
Glycyrrhizin y=8,268x +128 0.9999 11.25-180.00 2.40 7.26
YIT Gallic acid y=34,351x - 21,629 0.9999 5.00-80.00 0.02 0.07
5-HMF y=79,221x - 42,741 0.9999 12.50-200.00 0.01 0.03
Morroniside y=60,356x - 15,838 0.9999 2.50-40.00 0.01 0.04
Loganin y=20,600x - 8,959 0.9999 5.00-80.00 0.04 0.11
Paeoniflorin y=11,835x - 19,807 0.9998 6.25-100.00 0.07 0.20
Paeonol y=58,654x +123,531 0.9999 11.25-180.00 0.01 0.04
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Fig. 5. The contents of marker compounds of BIT decoctions produced from glass extractor (@), earthenware extractor (A ), and
stainless steel extractor (M). “Glass vs. earthenware, P<0.05;

*Earthenware vs. steel, P<0.05;

vs. steel, P<0.01;

“olass vs. earthenware, P<0.01;
earthenware vs. steel, P<0.01;
“glass vs. steel, P<0.001.
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