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Objectives Despite the increasing use of Ja-ha-guh (Hominis-placents) pharmacopunc-
ture in rehabilitative medicine field, its standard compound has yet to be investigated, The
purpose of this study is to provide standardization for future studies and increase sat-
isfaction of patients by utilizing standard pharmacopuncture,

Methods Alanine and leucine were selected as potential standard compounds, LC/MS
was used to devise an analytic method, This analytic method was subject to validation,
According to validation guideline of Korea Food and Drug Administration, the specificity, lin-
earity, precision, range, quantitative limits, detection limits and accuracy were measured.,
With this analysis, 3 lots of Ja-ha-guh pharmacopuncture were analyzed,

Results Because the specificity, linearity, precision, range, quantitative limits, detection
limits and accuracy meet criteria of the guideline, the analytic method was validated. It was
found that Ja-ha-guh pharmacopuncture contained 211,02+7 28 ug/ml of alanine and
372.03+7 .58 ug/ml of leucine,

Conclusions Both alanine and leucine appear to be suitable standard compounds,
These results are likely to contribute to further standardization of Ja-ha-guh for medical
use. (J Korean Med Rehab 2016;26(1):33-40)
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1. 2171 & Alef

EFF 02 A8 alanine¥} leucine-S Sigma Aldrich
(USA)ollA Td3FaL, ZH2 98%, 98.5%9] 22 ALg
St Ao AMS-E Water, Acetonitrile (ACN),
Methanol2 HPLC grade (J.T. Baker, Phillipsburg, NJ,
USA), Trifluoroacetic acidi= JUNSEI chemical (JAPAN)
& Ahgshelct

AR B0l AREE 7]7)3 SHIMADZUARS] LC/MS-2020
£ AR&SHAIH

Table I, Composition of the Mobile Phase Employed in the
Gradient LC System

Composition of mobile phase (%)

Time
(min) 19 TFA in Water  0.1% TFA in Acetonitrile
0 95 5
19 36 64
20 95 5
30 95 5

2. Alaninez} LeucineQ| &

FE ol AR 3t Column- Shim-pack XR-ODS (5 um,
4,61.D, X150 mm, SHIMADZU) Columng AR5} o™
temperaturei= 35°C, Injection Volume2 1 ul, Flow rate
= 0.4 mi/ming FABIIE. o5 o= (A) 0.1% for-
mic acid in water®}, (B) 0.1% formic acid in acetonitrile
S ZS9E 0|83l degassingdte] AMSEFAAL, gra-
dient system= ©]-83Fa] A5} ItH(Table 1), Detector
T Electrospray ionization - mass spectrometry (ESI-MS)
ARE e 7HE: 272 Table 119} 2t}
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ejelol Fol=ekel, ek AAel
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1) S04

EolAe] dHo ek BA7]9] selected ion monitor-
ing (SIM) modeg ol&3le] BFF2 54 EASS
A&t B4 3o scan modeE T3 FY
tention timedAe] BFFH kAl S AstAS] u=
o] m/z & vlaLate] So| EAfFe] A=AE Rlst]

B R L

re-

Table II. Mass Detector Condition of Alanine and Leucine

Analytes Condition
Interface ESI(+)
Nebulizer gas flow 1.5
DL temperature (°C) 250
Heat block temp (°C) 400
Dry gas flow (L/min) 15
Selected ion monitoring (SIM) mode (m/z)  Alanine: 90,

Leucine: 132
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2) Fuid, e, LOD, LOQ

XA H9], AE3HA|(Limit of detection, LOD)S} &
A (Limit of quantification, LOQ)= 5702 F%(5,
10, 50, 100, 500 rg/m)ER 33] YHE A|FS B3It
o} olgstol, 32 WHNE ool EEFE FE(, 4
g/m)e} 3= AR (y)ol| thaF 73X (calibration curve,
y=ax+b)& Tt B3k, AP O ZRY 2] A
A 4(correlation coefficient, R%)E TLafo] olste] A4
PAFR)FRO] 0.99501¢2] 2HAE 7H=
A= e LoDs) 100k gl EEHAsh 3
o] 71g7]el 2A8ke] Alkels WS ol8stle
v B ofelo} 2t

LOD=3,3X 0/S, LOQ=10X 0 /S
o:y A FFHA}, S0 HF] 71L7]

g

3) H2UM(Precision)

7§ (Precision) 5782 A9 7| Wslol| wlet &
Agh Mol thgh 24 o] Aol wste] JrE Ejlsl|
st A EF Hx}(Relative Standard Deviation,
RSD, )& &3 ZAF a3k ol ¥hHa/d(Intra-assay
precision) FAARE 3714 FEE AAS sk (62,5, 125,
250 pg/ml) 33] WHE ZAHeon TlsEYE I8E
gk AEAE 2 Thel=r g Farste] Hd 17 AAk
(RSD, %)7F 5% o3l 79 SR, AL, 71713k
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¥kt

4) M&M(Accuracy)
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1. Alanine &A1 A

ol

1) S04

ESI-MS9] Selected Ion Monitoring mode (m/z=90 [M
+HI+)E ©]-83te] Alanine EFF-S 4 ¢ A} 4.45
ol peaks AL, FHeFRAlE ApslrlE EAg A

7} o]9} FAS} retention times 7HAIE peakE IS
glen Fudl thE peakole] 7Hio] §18-S 9l &

SkFig. 1A, B). E3F scan modeE B3l |G peaks
o] m/zgkE vludte] Ho] #Alsko] JIEAIE ERlst 4

3} e So] Bl glge %l Stk 24, B).

= ARBIE AT 5~500 ng/ml HeoA AL
0.999¢1321 23S g & F UAthFig. 3A). 1
tel A 712715 ol %
ste] LOD9} LOQE Alkket A 22t 1.093 1g/mi}t
3.311 pg/mlz ERIEATKTable IID).

k
ne.
2
)
<
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3) M2M(Precision) & H&HM(Accuracy)

3709] FE(62.5, 125, 250 pg/m)E 33] BHE-S 713
ste] A} G Al Fl shler, sage
105.87%, RSD()+= %= HWE Z47F 1.02, 1.59, 0.97=
SA = AH(Table V),

2. Leucine &AH A

ol

1) S0/

ESI-MS] Selected Ion Monitoring mode (m/z=132 [M
+HI+)E o83t leucine EFFS w4 A7 9.63
ol peaks AL, FHFAE ApslrlE EAg A

T} o]9} FAS} retention times 7HAIE peakE IS
glen Fud thE peakole] 7Hio] §18-S ol &

StkFig. 1C, D). 3k scan modeE F3| 3T peaks
o) w7 3 vlatel So| #AFe] YEAE BT A

I e 5ol EAke] glas &l SF3itkFg. 2C, D).
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Fig. 1. LC/MS chromatogram of
Hominis-placenta pharmacopuncture
and standard compounds., (A)
Alanine standard (SIM mode: m/z
90M+HI+). (B) Hominis-placenta
pharmacopuncture (SIM mode: m/z
90M—+H]+). (C) Leucine standard
(SIM mode: m/z 132[M+H]+). (D)
Hominis-placenta pharmacopuncture
(SIM mode: m/z 132[M~+H]+).

Fig. 2. Positive ESI-MS m/z spec-
trum of Hominis-placenta pharmaco-
puncture and standard compounds,
(A) Alanine standard (retention time:
4.45, scan mode: m/z 50~145),
(B)  Hominis-placenta  pharmaco-
puncture (retention time: 4.45, scan
mode: m/z 50~145). (C) Leucine
standard (retention time: 9.63, scan
mode: m/z 50~145). (D) Hominis-
placenta pharmacopuncture (retention
time: 9.63, scan mode: m/z 50~145).
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Fig, 3, Calibration curve of alanine and leucine. (A) Alanine calibration curve, (B) Leucine calibration curve,

Table III, The Linearity, Regression Equation, Correlation Coefficient(R%), and LOD and LOQ for Measurement of Standard
Components by LC/MS

Components Regression equation* R (n=3) LOD" (peg/mL) L0Q" (ug/mL)
Alanine Y=23904.89x + 11232316 0.99920 1.093 3.311
Leucine Y=50738.29x + 325488.79 0.99922 0.179 0.541

*Y: peak area, x: amount ( ££g/mL). TLop (Limit of detection)=3.3*(SD of the response/slope of the calibration curve). fLOQ
(Limit of quantitation)=10*(SD of the response/slope of the calibration curve).

M

—

, 9|, LOD, LOQ 099901431 #4174 é: QH‘%‘ T AATHFig. 3B). 1
3 Qejzl yEAe] Rl AR 71E7)E ol
ATEAS 57l9) (5, 10, 50, 100, 500 xg/mh)¥E  3te] LODS} LOQE AlXKer Axt 247} 0,179 xg/misk
% 38 9 BAEte] AR 4 AU FWASR) 0541 pg/mle SRIEITHTable 1),
£ AXeE An 5~500 pg/ml HLolA FAAF}
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Table IV, Analytical Results of Accuracy Test for Standard Materials by LC/MS

Components Spiked amount ( xg/mL) Measured amount ( ££g/mL, n=3) RSD* (%) RecoveryJr (%)
Alanine 62.5 64.1310.65 1.02 105.87
125 131.39+2.09 1.59
250 258.86%2.50 0.97
Leucine 62.5 66.33+0.87 1.30 107.57
125 136.53+2.70 1.98
250 256,31+3.53 1.38

*RSD (%)=(SD/Mean) X 100,

Table V. Content Analysis for Hominis-placenta Pharmaco-
puncture by LC/MS

HolrM=

*Recovery (%)=[(amount found-original amount)/amount spiked] X 100%,

2kskAL] &5l tlal “imE A, WA, T

Alanine Leucine
1 lot (n=3) 205.80+7.06 381.57%+1.58
2 lot (n=3) 211,19+7.78 367.281+0.12
3 lot (n=3) 316.07+4.72 367.25+4.80
Average 211.02+7.28 372,03+7.58

3) HM(Precision) &

3709) H=(62.5, 125, 250 pg/mL)E 33] wHE-S 3
gato] AT Fds Al EIstion, &
2 107.57%, RSD (%)= &&= ¥Z Z}Z} 1.30, 1.98, 1.38
2 S HTable 1V).

H&MM(Accuracy)

MDA U QB S
okzl 3lotg Z47; 33 HkE 24 A3} alanine>
211.02+7.28 ug/ml, luecinee 372.03£7.58 ug/ml
FEAMEE et (Table V).
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