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Quality Variation of Sibjeondaebotang according to Long-term Storage
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Abstract — The purpose of this study was to evaluate of quality variation of Sibujeondaebotang according to storage period and
temperature (5 and 25°C) Identificaion test, pH, specific gravity, heavy metal, microbial limit test and glycyrrhizic acid, pae-
oniflorin content of Sibjeondaebotang were performed during 12 months. The significant change was not shown on iden-
tificaion test, specific gravity, microbial limit test under long term storage and the result suited a safe level standards of ‘Korean

National Standard of Traditional Medicinal (Herbal and Botanical) Materials -

“Sibjeondaebotang’™. The test of pH showed

meaningful changes between two storage temperature (5 and 25°C) according to increasing storage period. The contents of gly-
cyrrhizic acid and paeoniflorin had no relation with storage temperature(5°C, 25°C) but it showed a tendency to decrease
according to the length of storage period. We predicted shelf-life of glycyrrhizic acid and paeoniflorin at storgae temperature(5
and 25°C) as about 6 and 3 months, respecttively. Therefore considering glycyrrhizic acid and paeoniflorin, sibjeondaebotang
is determined to be in good condition within 3 months, regardless of the room temperature and refrigerated temperature. We
were expected to serve as a basis for the guideline of medication counseling sibjeondaebotang.

Key words — Sibjeondaebotang, Glycyrrhizic acid, Paeoniflorin, Long-term Storage
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TOo 2 HYHIL Ak 53] o] T uAESE AFS gt
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Table I. Composition of one chup in Sibjeondaebotang

Herbal medicine An(lg)un t Source
Ginseng Radix Alba 3.75 Korea
Cinnamomi Cortex 3.75  Vietnam

Cnidii Rhizoma 3.75 Korea
Rehmanniae Radix Preparata 3.75 Korea

Hoelen 3.75 Korea
Glycyrrhizae Radix 3.75 China
Astragali Radix 3.75 Korea
Angelicae Gigantis Radix 3.75 Korea
Paeoniae Radix alba 3.75 Korea
Atractylodis Rhizoma Alba 3.75 Korea
Zingiberis Rhizoma - China 3 slices
Zizyphi Fructus - Korea 2 ea
Tatal amount 37.5

A FAL] 1088 sidsRe oF 37.5 L] &2 Yo 100°C
Z )]

oA 3A|7HE BAst] AEEIITH AA YR E dEse
SOC, 25°C=& i]—%l', B3 Z?‘_ z}z} 0,1,3,6,9 il 127H%°ﬂ

SAES A

Al & 717 - =22 Glycyrrhizin} Paeoniflorin
Wako Pure Chemical Industries, Ltd.(Osaka, Japan)E A-&-3}
Rom, F= 9 AR ARE-E Methanol?} Acetonitrile
& HPLC grade$2 2 J. T. Baker(Phillipsburg, USA)S A}
&3l

TEE A Al AIRY Eafol ARS-gH FARS EP-S
(Electronic grade, Dong Woo Fine Chem., Seoul, Korea)&
ALE3I.oH, e S8 (Multi-element Calibration
Standard 2A) 10.0 pg/mL(Agilent, Santa Clara, CA, USA)
5 5% At A5t ARSI AL, 2 ETH(994 mg/
L, Kanto Soka, Japan)S 0.001% L-cysteine®l] 8|43} A}
S3I9Th L 9]9] Aok HPLC B& 5FAIRE AMS3)
At

AR A" 5 S T R34,
Korea)e} 2&oh9-2]-8- 277](SAVER, 78 hHE AME-
i1 om, Aol A-et ZRA e F2EZ PET 25 +
ZE|=Z== CPP 80°] AE= o] Fofxl £ZAE AMg-s}
Act.

25°C g 323771 Model 282A(Fisher Scientific,
USA), 5°C 238 ¥4 Y5483 = CA-GITABZ(LG
A}, Koreays AR&-3lITh.

pH meter= Orion 3 star(USA)S ARE-3lon B A
of AREE £ AR Milli QMillipore, USAYE
o]g3t 182 mQ T<FoE AAet 33} SHTE AHES
Act.

TEE Afxde Egded ¢ Fezegd A4Es
AHE-319 2.1, PTFE(polytetrafluoroethylene) vessel 10%
(vIv) BATel 2477 B & 2R Al Fste] AME-st
%o ™, Micro-wave Digestion System(MARS 5, CEM,
Matthews, NC, USA)E ©|§3te] #3lstal ICP-MS
(Inductively Coupled Plasma Mass Spectrometry, Agilent
7500ce, Agilent, Tokyo, Japan)s ©|-§3l A5 5 34 7}
TS Ao, £ TS Mercury Analyzer(MA-
2, Nippon Instrument Co., Tokyo, Japan)S ©]-&3}o] 2
skt

SHEFAl Y2 Agilent 1200 series HPLC(Agilent Techno-
logies, Waidbronn, Germany)E AR8-3l>] =7 8}5i T},

MM - zAR AR AR gisle] BRer U
871700 W} Setoz BT
pH X HIE - pHE thaiebd AuaEy e pHEA
,HIE2 HIS 2 24 A3yl 7o &g Al

o w2t At

H
W
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5 -9 7k=E, v B8 AREe 2AlE A
ARE dgels #dsH 42 & A7 5.0g wlol=
Z 9 o] E& PTFE(polytetrafluoroethylene) vesseloll =2 3]
ol F2HT70%) 12 mLE 713 & FF=olA 16417 WA
sto of|¥] 23} 5} %1 T, Microwave Digestion System .=
190°C7HA] 153 &< 5A1A Eallg § vessels -20°Ce]
WsdolA 2417 B -2718laL 258 Tete] o3t &
50mLZ “g-83te] AlggH oz ALg3oT) #42 ICP-
MSE o] g&te] ZH3lom, 717184 27ALS Table 119}

Table II. ICP-MS operating conditions and data acquisition
parameters

Operation condition

Nebuliser

Spray chamber
Cell geometry
Sampling cone
Skimmer cone

Quartz concentric(Micromist) 400 pL/min
Scott-type double-pass water cooled
Octopole
Nickel, 1.0 mm orifice
Nickel, 0.4 mm orifice

RF power 1400-1500 W
Reflected power <10 W

He mode (collision cell mode)

Plasma gas flow 15 L/min
Nebuliser gas flow 0.95-1.00 L/min
Auxiliary gas flow 0.99 L/min
He gas flow 3.5 mL/min
Expansion stage 2.0 mbar

Intermediate stage
Analyzer stage

2.0x10-4-3.0x10-4 mbar
1.0x10-4-2.0x10-4 mbar

Octopole bias -18V
Quadrupole bias -l6 V
Acquisition parameters

Mass range 2-260 a.m.u
Number of channels 500
Dwell time 300 ms
Number of sweeps 500
Total acquisition 14.6400 s
time

Table III. Mercury analyzer operating conditions

Kor. J. Pharmacogn.

m\l

I}h, o2 Bafdl A8 oF 50 mgS AFSAIEFYT 5
2+ Mercury Analyzerg AH8-3lo] 7171 sbm ol
(Combustion gold amalgamation method)2. 2 &7 3} 1L
71712718 Table 12} 2,

g3} 7teg 9 vl Age 339 10.0 pg/mL
= 5% Akl E4ste] 0.5~1,000 pg/Le] FEE ¥
o7 zAste] ICP-MSE 245t 2 sl3ith

T2 AL 2 EFHE 0.001% L-cysteine> =
0~20 pngkeg® TTENS FA|5F] Mercury Analyzer® =
Bt

SoAR[ZI R HUERE &EF - SRk )
Uz geke tas okA R ozl BAsksic.

1) 2o 3 e 2]

tlo r|

Glycyrrhizic acid, paeoniflorin®] 3% <F 10.0 mgS

m
ZF s Fsto] wigkE-e 100 mLE 4-g-slo] F58
o= itk

AN ARG A"AS AR GA)E o H#3F &
0.45 um syringe filter 2 of3}3s}o] ARSI T

2) HPLC #4274

Glycyrrhizic acid®} paeoniflorin®] 33 41 ¢
HPLC 717127 Table IV} 7+2W | Glycyrrhizic acidS}
paeoniflorin®] FFAXIe} AP 71&7]0) ZAs S The
I 2 el wel AE S (Limit of detection, LOD)2k
7 &S| (Limit of quantitation, LOQ)E -3}t

12 N

Standard deviation of the blank
The slope of the calibration curve

Standard deviation of the blank
The slope of the calibration curve

LOD=3 x

LOQ=10 x

3) A=/ (Accuracy) E 7 UJ (Precision)
N RE Zgelel] Z}2} glyeyrrhizic acid2} paeoniflorin
RF8NS spikesty] HFE=7F 22} 0.055 mg/mL7} =]
TAAIESE A A2ldt § HPLCE 435t 3
(%) 2 HEAIS(Coefficient of variation, %)& T3+

oy

:

Parameter

Condition

Mode selector
Heating mode
Gas washing bottle
Flow meter
Sample heating furnace H1
Decomposing furnace H2
Mercury collector H3
Carrier gas
Additive

Standard: 1, Sample: 2
Two available modes
Buffer: H,O = L:1(v/v)
0.5L/min

Mode 1: 600°C (2min), Mode 2: 800°C (4min)

Heated at 850°C
About Heated at 700°C
Purified dry air

Standard: unnecessary, Sample: B+S+B+M1)

1)M: Sodium carbonate anhydrous: Calcium hydroxide=1:1 (v/v); B: Aluminium oxide anhydrous; S: Sample.
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Table IV. HPLC conition for quantitative analysis
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Item Glycyrrhizic acid

Paeoniflorin

Mobile phase
Column

Flow rate(mL/min)
Injection volume(pL)

Detector

20%ACN:80% (2% Aetic acid)

Agilent zorbax CI18
(4.6x150 mm, 5 pm)

1.0 mL/min

254 nm

90%DW:10%ACN

Agilent zorbax CI18
C18 (4.6x150 mm, 5 pm)

1.0 mL/min
5uL
230 nm

AT flste v &

7}8}7] <4 9 (National Institute of Standard Technology,
NIST)oll A 93§ FF2U5 =2 (CRM)S! Peach Leaves
(NIST CRM 1547), tomato leaves(NIST 1573a), Rice flour
Certified Reference Material(NIST 1568b)S A}g-3lo] £29
A58}t FLsHAl A2lstal ICP-MS9} Mercury Analyzers
o] gate] FA4g FH 35E& B ¥EA F(Coefficient of
variation, %)& T8t

O|4EStT AE - A9 AR Aol st
et =rebd AWAEANY F ulEREAEl wet A
daton, S/NNAESF, X, W+, S5, S
FET 9 ARdlielte] il mBEAIRS AAlsIiT

SA BN - 239 A3 W Ao A9 15
22 el o™, SAX2]= SPSS(Statistical Package for
the Social Science, 2.0 K, SPSS Inc., Chicago, IL, USAYZ
o] 83T} ttests ©]-8-3t p<0.05914 FeldS A3
ATH.

AN A EE dge &
Sk ZAo] A om, o]F 5°Ce} 25°Cel| Hpshy 1,
6, 9, 127140l 34-& %OLEO Felgt A3 2 ¢ 1.

W7} gl o= Ad=ollA A T&lo’ll)-of]

o,
ro
<l
o
A

e v

Table V. pH of Sibjeondaebotang by storage period

TolA s, BEe)7|’, sk dEe) Ao} ke
], WALE(5"CPIFE 25°Ce} Hlawste] & W7t iint.

pH - AA B8 Agal o] ZA|A] pHE 49921, 5°C
011*1 e § 492 syt Q193 3, 6, 9, 127124
BT 482 thh Z4ske A4S Bt 25°CoHE 1
Y 488 ZasloH, 3, 6, 9, 1270LoHE 475 A
She A4S UERITKTable V). 23717 37145 E 23
717 A#gel whel B (5°C, 25°C)7He] 2 A9l
2ol2 B0 (p<0.05) thEHRIFepd 9 sk A"
“AAREN 2] pH 7]F 3.0~5.0 o= YeR okA %
FolAUTh

A 5(2012)¢] AtollM = sl dge] pHe Hai7]
Z¥o] gl wet tha ke AEE w90 A &
(0139 & BFo)78e] A7 W&o e pHE =33
A3} B@717o] Agol whe)l pHHSkE w1« eigie)”
A 5(2011)°] F 9t A&l o] pHe 5°Colx] ZAA 2 3
MLl 5.101902H 6, 9, 12714 497 FAH= HAES
B3, 25°Col & 7Rl 482 #Astg oL 6, 9, 12
MNLL 472 §A 5= AS vy

HIE - AR E deee] vlg2 5°CollA] 1.020~1.021
ollom, 25°ClA 1.020~1.022 & L}ER}(Table VI) B3
717 B BB TR ol Al ol & HolA] Fshtt
(p<0.05). AL hT AR “AAdrhr el 1)
Z 71321 0.990~1.090 713 o= gk $23=0] T},

A 5(2012)8] AtollMe 3t dRe] v)F2 1.010

Storage period (month)

Storage Temp.

0 1 6 9 12
5°C 49 49 4.8 438 4.8
25°C 4.9 48 47 4.7 47

Table VI. Specific gravity of Sibjeondaebotang by storage period

Storage period (month)

Storage Temp.

0 1 6 9 12
5°C 1.020 1.020 1.021 1.021 1.021
25°C 1.020 1.021 1.022 1.022 1.022
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o]1om O A £(2013)2] HZE27]E-S 1.010~1.0130] %
3,9 A 52011)2] HYAF Aekele] A2 1.009~1.0102
2 et 23717 2 B2 w7ke) 2jo]E wolx| o}
B 235} st A9s Bk

S - AHURE dGgAS A4 Al |, TI=E, BlA
2 £S5 =43 A3 Y 0.003£0.003 mgkg, B4 0.01+
0.002 mg/kg, 7F=E3 722 HASHA] Fskor, digl=
SEA QAR AR " Al ATh el ] (5 ppm ©]3}), H] A&
(3 ppm ©J3}) 71 oJUE HH g oSk 7|k
e FE% 34 T95 5498 s FANsE S
L It =

A 5H00e) gaier wFo)sel Hejal Ay FF
&2 7)71A 0] ofd FFEES SHsI e, el
oFd 71221 30 mg/kgelstell A siriar shalar, Bstk
502 A F5F5S 248 27 30 ppmS 2
F3lA] Forhar B aralgitt. o] e] <
HAH o 2 B35l o) B Ao zhzhe] Fa4ol
et 717184 S % & fads A

w9, 7HEE, BlA B e fa4 dA5S AR HE
SHA|(Limit of detection, LOD)<= 0.079, 0.003, 0.004 pg/kg,
T2 0.017 mg/kgo] 3L, 9 S| (Limit of quantitation,
LOQ)= 0.264, 0.009, 0.014 pg/kg, 22 0.057 mg/kge]A
th Fl=E 29 3582 96.2, 100.0%, Hel 3|5&
< 80.9%3oH, B A9 3¢S 104.7%°|ATh. EgH 4
UEE Fokstr] flste] ®EA15(Coefficient of variation,
%)e T3 A, Ft=ES F2o] 77} 03, 47%, "ol
2.9%, B147} 2.5%3tHTable VII).

OMESHEAIY - ARy g 10mLeS o83}
FTE7VAVAES, Xdtr, <t S5, SAEEAT
g Ardets A o A3 371908 ET i
E5A) ekokor, AT W, SEd, FNE
7, ARt E B AZEA] FUTHTable VII). o]
1,3, 6,9, 12§€ANE BF 2 A5 B gl
bAoA RT AR e] 7% o & 12701Y
o] RAZ|ZE Bt AT FFolUt

£

o &

-
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Table VIII. Result of microbial limit test

Storage Temp. Permissible
Item
5°C 25°C standard
Number of bacteria 0 0 10° CFU/g ©]a}
Number of fungi 0 0 10° CFU/g ©]8}
Escherichia coli ND ND ND
Pseudomonas ND ND ND
aeruginosa
Staphylococcus aureus ~ ND ND ND
Salmonella spp. ND ND ND

x gHMe) eiel 3ol 7|e He
EAEAFNE e ARE B

ZEAZITIY, HeUZER2 83 - H32%(5°C, 25°0)
g BA7|70)] 2 FEAERLe] S BT A =
A 0.24+0.007 mg/mLe] AT}, 5°CollM = A7 7ko] 2
Aol whal 0.2440.007 mg/mLol| A 1270 € 3 0.19+0.006
mg/mLE, 25°CoIME 0.18+0.003 mg/mLE YER} B37]
7ol we) ghashs 73ee B 0w (Fig. 1), Baheio] o
E oAl 2ol HolA| BUTHp<0.05).

T3 HOUZEUS ZAA 0.45+0.022 mg/mLe] .o,
5°CAllM = A717ke] A2l e} 0.45+0.022 mg/mLo|

2
2

03
y=-0.005x + 0.250

0.25 | R?=0.896
0.2 F\;\‘\.

0.15 y==0:004x+0:244
R?=0.988
0.1 ®5C
25T
0.05
0
0 3 6 9 12

Fig. 1. Contents of Glycyrrhizic acid in Sibjeondaebotang by
storage period.

Table VII. LOD, LOQ, precision and recovery for 4 heavy metals analyzed

Element Reference Value Found Recovery Precision LOD LOQ
Mean+SD (mg/kg)  Mean+SD (mg/kg) (%) (CV%) (ng/kg) (ng/kg)
AS 0.285+0.014" 0.298+0.007 104.7 2.5 0.004 0.014
cd 1.52+0.04” 1.462+0.005 96.2 0.3 0.003 0.009
Pb 0.87+0.03” 0.703+0.021 80.9 2.9 0.079 0.264
Hg 0.034+0.004’ 0.0310.003 100.0 4.7 0.017mgkg  0.057 mgkg

IRice flour Certified Reference Material( NIST 1568b),
2)Tomatoleaves Certified Reference Material(NIST1573a),
3)Peachleaves Certified Reference Material(NIST1547),
LOD: Limits of detection, LOQ: Limit of quantitation
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Table IX. LOD, LOQ, precision and recovery for Glycyrrhizic acid Paeoniflorin analyzed
Compound Spiked amount Found Recovery Precision LOD LOQ
Mean+SD (mg/L) (mg/L) (%) (CV%) (ng/L) (ng/l)
Glycyrrhizic acid 0.2133+0.006 0.2130+0.002 99.8 1.0 0.1 0.5
Paeoniflorin 0.2020+0.08 0.2225+0.005 108.9 1.1 0.5 1.5

LOD: Limits of detection, LOQ: Limit of quantitation

0.5

D> y=-0.014x+ 0.475

0.4 R?=-0.904
0.35
0.3

0.25

y=-0.013x+ 0.467
0.2 R?=0:910

0.15
0.1

¢5C
m25C
0.05

(o]
o 3 6 9 12

Fig. 2. Contents of Paeoniflorin in Sibjeondaebotang by
storage period.

A 12709 % 0.30£0.010 mg/mLE, 25°Col A 0.310.027
mg/mLE Ak A4S B O (Fig. 2). Bk u}
E oAl 2ol= UFERA] 22t th(p<0.05).

K 5V e 2Fe5°0rIA AslEe] St He
UERHLS BA7|70] ALTE 4o Fojte S 1
Qo 1270197 ek 2 <Ju)7t QI A 510 B
25 2582°CollAN BRFo7|e & A XAt e
93.9~97.1 pygmLE YERE O, Ha7|7to] AaE s
o129l Sepasls wolA] gsktt A 51V Hear A
gl 3 FEA RS WA(S0), A5 0o R B
28 A7} 5°ColAE 0.066~0.077 mgmLE LFEREO T,
25°CoIE 0.068~0.077 mg/mLE LERY} Ba7|7ko] 2
FE Ao FolExs FEHSE By & ofvE glok
3 BAsnh w2 A@AeA Bar|7ke] st
TE froHoR Fastke A vE 4H4E B

FEYAGAA HeUEE 9] SFEpHEE ufgo g Al
3L o] g3l A Al g AAE 100%2 5
o] 7] F% UH] 90% FFO8 s Ay &
E718 o238k A} 5°C, 25°ColM BF FEA AR
oF /i1, Wl oUEZAL Lot et FrHA] oF
TS EthE Ay W Hitel AAlgle] 1Y
Qe E-83h= Zlo] & Z o2 AetEr)

Glycyrrhizic acid®} paeoniflorin®] 7 & &7 (Limit of
detection, LOD)E 0.10 ug/L, 0.70 /Lol A3, A 23HA|
(Limit of quantitation, LOQ)= 0.50 pg/L, 0.30 pg/Lel A2
W, Ao 348 AFe] St sgdd me
A 2 AUEE A A7 glycyrrhizic acid®] 358
2 99.8, paeoniflorin®] 3|82 108.9%Ath. gk A%

£ "otsl7| flste] s Al (Coefficient of variation, %)&
T8 A3}, glycyrrhizic acid®} paeoniflorine 72} 1.0,
1.1%3]CHTable TX).

4 B
shike| 27|l A A T el tisie] 1
FHL(5°C, 25°C), BA7I7F (12710l wE FAHI =
H7¥slaAk A2, pH, Y%, S35, S =AY, 22
AFRA 2 HouZEY RS 23T
AR Hdekele] 22 b of thsle] Hrhsk At
1271452t A2, ¥, nAE IFEAF-S §-25 2 2}o]

,ﬁ
L

£ Ho)A] ko (p<0.05), thetl=rebd o] (A f) 143

A r gkl 7o) 7)ol 2 Fd sk =5=0|9]t}. pHE K
717 INEHE Bir)7ko] A meEl Ha2%(5°C,
25°Cyike] ol A]l zfolE YERH ATHp<0.05).

oFg kg A IS 8l Al FEINERL H oY
E2H9] Fgpd BHar|7te] e wet sk A
S Yo B (5°C, 25°C)0l WE fe)F el ol
YERA] e thp<0.05). A3 W 4S o]gslo] Z
A USR] A Al S 100%= S)
o 7] % U¥] 90% o E rES sk &
B 713k o| &3 A3} 5°C, 25°ColA] B FEAl g RAk
2 o oY, HevZzAL o Lot WA £t
A FEAES v Aoy W Bel #AIRle] 3
Nt 5E sl Aol & Z10=2 ArkEw, Ynko
2 3 o) 57)FollA] 37 YUetel] Belx e sl= A fAL
st A2 At EEe] B tigt 7|2 E =R &8
g e Aoz v,

Ab A}
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