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Abstract: The simultaneous determination of creatine mono-
hydrate (CrM), dicyandiamide and dihydrotriazine in dietary
supplements using reversed-phase high performance liquid
chromatography (HPLC) was developed. Chromatography was
performed on a Nuclosil 100-5 SA (4.6x250 mm) column with
a mobile phase of 2.3% ammonium phosphate (pH 5.5), and
UV detection at 224 nm, 212 nm, and 237 nm, respectively.
The performance characteristics of HPLC were determined in
terms of selectivity, linearity, precision, recovery, limit of de-
tection (LOD), and limit of quantification (LOQ). The calibra-
tion curves were linear within the concentration range of 40.0
~500.0 pg/mL for creatine, 0.1~12.8 pg/mL for dicyandia-
mide, and 0.05~6.4 pug/mL for dihydrotriazine. The detection
limits of the method were 1.09, 0.01, and 0.08 pg/mL for cre-
atine, dicyandiamide, and dihydrotriazine, respectively. The re-
coveries of creatine, dicyandiamide, and dihydrotriazine were
97.2~100.9, 92.3~106.5, and 97.2~105.5%, respectively. It is
expected that the chromatographic analytical method devel-
oped in this study will be usefully applicable to simultaneous
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determination of creatine, dicyandiamide, and dihydrotriazine
contained in dietary supplements.
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1. INTRODUCTION

Aol (creatine)> Y EF AT AU 0] E (sodium sarcosi-
nate)@} A]Qtofm| = (Cyanamide)ﬂ s}etA o2 g E o] vt
Soj7c}. ZejobelS 4215k Aol 21A] (phosphate)
7} & QA Ad o}l (phospho-creatine)o] =t ¢14F =
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o] &59 A A& =4
jd A Al 25 H 25
=27} 7Fsshthal B askgit. 3t Kley 5[4 ZLg|otd
o]-§-5to] 59 Fofl & £l
™, Rahimi [5]:= DNAS] Zd ¥ o] P Eol= A A
gol Qlekar Haskqich 1y Lol A otdE Al
Sk o) Al E8= 4 (starting materials)2 AHE-5HA
Haabg o] 24 3hE] 2] b2 e ol A F2et =4 1
A2 & Aol F71 L AEZ S A obEd (crea-
tinine), T A]QFt]otuto] = (dicyandiamide), T] 5lo| =2 E g
o}A (dihydro-1,3,5-triazine)¥} -2 E 2443t §7] 0 H 53]
o] AHE T HuE It} [6]. LA Aot S 754 Y
B ARG - wslana) ok Abs TS AR SR
A7) A ofl T A, A2 A 1FHA]S - 639} A
42A5T 7FE3 ol sidsls A& (7]%)8w¢ 29
ol 7] L AEA S HAtolnto| B, Hlo] ER E g
ofxl 9] 7]& 9 A S A skl Al B HEo) 5
Fole AR AEST F 95 W 7SR L dEHo] 7]
= ARl A AFRE At F 53T [7]. o] jh
T AR A GG AR 7RIS 7
FAYRT AR E R 754 YR AAF o m Kty
e = et d SAS SR 23 AFH vpgdo] E
Z]o|t}. Alekha 5 Al5oll -5 Tl 5¢l Zeofd A&
= o= WREEEA J7HRE ol&sto] YA
AZutE T g (HPLO)E #A3k= S AAIg e [8],
Moret 5> HPLCE ©]-§-5to] A otglat f7| e d=dES
A AT o Sl e Skl AL whE S vk Ay
ATFaL HASEITHI). L2 o] 2l_t A5 AR AR, Al g
74, NE I A 59 WER QoA st AlAEH
O BN Ko7 = gHAE itk S, A E R 9] A
4 E e HEE AXolE EL5kaL A& 714 (matrix),
AA e D AFA apAgol| A &f @ap= QIgE Ao} Zpo| 7}
stz Aol E7tasitt B3t A& (V]5) 2T #7129
=4S Bl EA4817] fleiA = AAIAY SHy) as
= 1P o SARAYHS st Bed 3
Q7F 9ot ek 2 dTtof A= Association of Official Ana-
lytical Chemists (AOAC) 7}o] =2}¢l [10]9] uf2t =g o} el 1}
71294 (HAgtdotatol &, tjsto] B2 E gfopx])9]
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2. MATERIALS AND METHOD

21. A3 =

E2E2Q A otg K -35lo] =g o] E (creatine monohyd-
rate, CrtM)¢} 5-7] @ FEZ Q1 tJA]ett]otufo] & (dicyandia-
mide)= Sigma-AldrichA} (St. Louis, MO, USA)ol| A} £¢1 31 o

, t]slo] & & E g oA (dihydrotriazine)-2 Alz-ChemA} (Ti-
ostberg, Germany) &2 ¥} ]} T, L Hrof Ql4b4Ag
%5 (ammonium dihydrogen phosphate)> MerckA} (Darm-
stadt, Germany) 2 €] 9] 510} AL83} 9Tk, = Ao A A}
B3 A RE S S RuE A A PR, AT Y
AR o wke} CrM1, CrM2 | CrM3 2 L3} o A8-31 %t}

22. 2§49 A

A F (7]%5)48¢ AgolE Hislo|Edo|EQL 9704
E43 fAjgtt]otuto| = 9l tjso| E 2 Elobzl-g AU st
A gol {40 o] FEYNOF s, 9 RAS Z7
+2 HAs| 545t gAY o= st

23. N @SR 24

agjobel 25 o) Eurge) #Ash| 2 A8 FAH
A0, WA WS B A AT Fo] FAs| 2 225
A1) A AHg 5T 78] 3 A A S 100 mL §3F
Zepazo] oke] R4 T0mLE Yol mlE Be 5 7
S5o0] 413128 1 283} 25t (T obd Bizsto]
SHo]E §olE 1 g Y B TS mL). 5 HA AL LER

A8 FR4E Je5t1 A4 2R42 448 548
S AAA G LE (045 i) of T AL AFFA 0
= sherk. 7] e @B tAlgtrotto] =9}t =
ZEobd e #A5} AR ARFE 10 mL LS ehAIof
513, 254 TmLE dol npE e F ZalA] £50]
ol i 28 7k 287 2259 22 F 2 AL e
A8 FR4E JLa9 2598 XS 0E (045
um)E of 7}5to] A F8-0h 0 2 ALg59lrh

24.717]| 4 =4

71s (A F)d:2 Agotdel 7] L AE& e gAltr ot
nfo] & 9 tfslo| E & E 2lo}xl& #4135}7] $13f] PDA (Photo
diode array)7} A+2-% Nanospace SI-2 HPLC 7]7] (Shiseido
Co., Japan)E A& 01, 9Fo|2 w3t A H Q] Nucleosil 100-
5 SA (4.6x250 mm, 5 um, Bischoff, Leonberg, Germany)< ©|
S5o] Bl STk o] FAHS 23% QAR A WS IN
FAJEFEENO & pH 552 W3 5 (0.5 mL/mine] §-<&
o7 Ao, AR FYF 10 uLE 2=+ 35°C
2 47geleleh. 24 a14-S 280kl 224 nm, T Al kel of
o] =X 212 nm, tho|sto| EZ2 E 2|o}R-& 237 nm=Z A A
st

25. AEYHY A

2.5.1. 2§ (Applicability)

A2 G2 71AY] FEA R tfste] HH o HelsS A4
317] 9814 AOAC 7Fo] =a}ol [10]2] A% = E4 (reliability
characteristics)of| A A QFs}aL Ql= A, A YA, 54
B9, AAGUA, S AUA, A A &
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2.5.2. 4184 (Selectivity)

A E FZA 7o A 2bESH= W& (interference) A
At FAlof A3 (7]%5)4 Ao R =232 9
LWl 2 A A|st, HPLCS o] 3o] 229] Ape) = 4
S T R LIS E RS PP

|:|,9_
foLE=]

2.5.3. 2414 (Linearity)

£ 8912 0| $310] LA} 2T D 5 Y 5 U
2 MR8 SE} 7] 7kg AU 3 B S 1o
2 Gehole. AEAel 404 Bas] AaA 24
4> (coefficient of determination)S LU EFY =1 & o JLof A
© AOAC 7to] £kl [10]0 A4 Aljtelal Sl A4 A7}
0.99 0|41 BHal 5T

2.5.4. F2}¥ (Accuracy)

AR AR AEAE AR HE s WERS Beton), 1

FBAL AR Abotol T BAg
2o 4z u A £ 28} B Suje]

ET T

7¥etof srelstsint.

Recovery (%) = (C;—C,) x 100/ C,

C;= Concentration of the fortified in test sample

C, = Concentration of the unfortified in test sample

C,= Calculated(not analyzed) concentration of analyte added
to the test sample

2.5.5. Z &34 (Limit of detection, LOD) %! 3 3Fd14] (Limit
of quantification, LOQ)

A=A A AL A= A= (blank)o] SA Gk SA=
o] FFHUAE W E vt g AETARE Ao, #ed
A5 10815 w3k ghs AFAl = okaL, 1 A2 o33

o},

LOD = XBI+ 3SB1
LOQ = XBI+ 1OSB[

Xg= Blank value
Sgi= Standard deviation of the blank

2.5.6 ¥FE 3 9.4 (Repeatability precision)

72 AZE Yol s gk AR, Aok, ], 7]
USHA A == Aol A A2 T2 HEA (matnx) l"—E,
AZHON A BB stelch Sve) A
o Q05 T S B ol g 4
A2 ZleFl B9 (mass fraction, C)& RSDr = C*52] 4] [10]
of e} Aot o] 23E AAE e 2w o)
RSDr7}} HORRATr 2-4] [10]9] &3} H] w5}o] 0.5~2.0 Afo
of 2T A T 2N A Y wHEA o ZAI7F ¢le

= XA =

il

re

A shelstgiet.

HORRATr = RSDr (found, %) / RSDr (calculated, %)

3. RESULTS AND DISCUSSION

3.1. 384

U 5 - g Sl Aot Ao diste] A RE O]
Biasl e O‘L M2 OEEH JAF, 985548 Y 3 A&
(CtM1, CrM2, CrM3)& A A, Fufjsho] BAH A2 Ao
Syt &

T H |®o

Lo A AR Al R B 100% aeﬂo}

© Risto] B o] E 2 g AlA = CrM12 =i o A Al
23 2P AFolH, M2 %"E‘OM A =3t &
TPEHE Wer| A= vx JPste] Ths AFo]iL, CrM3
S A2 ZLFEHE e *é’%i& A& A
SHA

3.2. 494

AN dS5dd e Addde gl fistol 4"&"”4

Alg-golof Ao Bl U ILEA|7} (retention time)<
213}91t}. Fig. 1-2 UV 212 nmoj| A &= t] A etr]ojutol &, UV
224 nmof| Al = A oFE -, UV 237 nmof| A = T 3lo| ER E
gloprle EAste] & ArutE I Aot I S A
= ool K9] B4 2 Aol A el obela} ¢ A]gke]ofmho] =

tjslo|E2E o} 37}A] EFLHS HAS EEU}EJ
oy, B= CrM1 AR5 AT 3 2utEdfo|1 C=
CtMIA &z ol 37hA] 9] EE-& NS 242 d7fsto] 4% 2
Z2ulE JHWo|t) F1g 194 E2LAT A2 E Zhzho] 2 F
of spol A EATH ATt A TR B REAZIT UV 239
Ed (spectrum)©] Hf‘n A S oF 4 9o E3 Bk
(resolution, R,)& 3Fe15}7] 93to] A28 Z0] &= 7j9] 5]
20) BB 7h 43} 4,0 Hel A\ 7kaksh o] W2 = W,
T W AR A3 Adobale 14, f Ak ofplo] St
1.7, T 3lo| R E glop AL 358 LEP O 2 4 AOAC 7}9)
Sehl [10]o] 4 AAISHE Ha 10 0]4H0] 258 7 &
sholstgict

S 7
=

3.3. 344

A 2o FatAL, £AT A0 o) e dob, T A
ghejofutol= Wl tjste| = e elobA o] ghae] L3FE 4
Sl Z2te] AR thstel ) SE ) HAAE A ES At
A ZobEl o] = o= 40.0, 60.0, 80.0, 100.0, 120.0,
250.0, 500.0 pg/mL= g &, t] A]ottjotulo] == 0.1, 0.2,
0.4,0.8,1.6,3.2,6.4, 12.8 yg/mLZE A3} Tt E3F O] slo]| =
ZEZolR Y Y= 0.05, 0.1, 0.2, 04, 0.8, 1.6, 3.2,
64 pgmL =7 S =2 2AISHTh A9 Al ek 4 9)
A9 SHIek] §1stel 2t ol halA] 33] uEE
AR S SRS 1 A AR ARE e obelo] 4
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Fig. 1. Overlaid HPLC chromatograms of dicyandiamide, creatine and dihydrotriazine under UV 212 nm (1st), UV 224 nm (2nd) and UV
237 nm (3rd) conditions, respectively [A: 3 standard compounds of dicyandiamide (UV 212 nm), creatine (UV 224 nm) and dihydrotriazine
(UV 237 nm)], B: CtM1 sample, C: CtM1 sample spiked with 3 standard compounds].

0.9994, T] A ¢tT]ofnfo] E = (.9997, T] dlo] E R E glo} R &
0.9999 o]AF o & AOAC 7}01 S akel [10]0)1 4] &tat= 2 A
A% 095 o] 4FS THETHS 2}l o) (Fig. 2).

34. 384
AH A RS ER 3= TEAR 370 (CrM1, CrM2, CrM3)
of tj5}o] spiking/recovery O 2 F|4E= WlE S S =
3 HHE YA FIF HESHA AOAC 7hol =2l A A
L=z 42”@ = Aol F7ste] & £4&
o} of] Eﬂéﬂ SAst &2 o 9 ) 5 26 9 369
= = WS ARSI [10]. £, 3719
, CrM3) 7]'7]'01] thsto] dA=Fe] Al
%5& 7FekdlE ol 2 F =7 A=

of EA st FESAHAY Aol H=E H7bshoit 11
2fj 4] Table 10] 4] H.i= B}t Zro] Zgo}dl o] Z-9-ofl = 100.0
(19) pg/mL, 200.0 (25]) pg/mL % 300.0 38]) ug/mL7} =
L5 glon, fAQttotuto]E o] o= 0.7 (18) py
mL, 1.4 (24]) pg/mL 2 2.1 (38)) pg/mL7} L}-& &= Q==
2lakqieh. T3k Al mol A BFQlsEA] gk tsto| ER E 2ot
2 2] Qo= AR F AEFSHA 2 oF (0.1 pg/mL) 9] 14, 2
i, 3uj o) EFEEAS F7Eske] 0.1 (18) pg/mL, 0.2 (2H)
pg/mL 9 0.3 (3H) pg/mL7} L& 4= =5 A 25k 21
A1} A obl o] 7493709 FEA| RO A Y B]Fo] 242t
97.2~100.3%, 99.0~100.5% % 99.2~100.9%= 2o, A
QY EZHAE 0.9~1.8%, 0.4~1.2%, 03~22%= LiERGT)
(Table 18] AFch). tjA|¢ttjotuto] =9 9= ggo] 7+
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Fig. 2. Standard calibration curve of creatine (A), dicyandiamide (B) and dihydrotriazine (C).

7} 99.3~106.5%, 95.6~101.7% % 92.3~97.8%= ugkoH,
A EEHARE 0.9~2.0%, 0.4~0.8% X 0.4~0.7%2 LFER T
(Table 19} F-71). T3F Hslo| EREg|opRl o] 9= gl&

o] Z+Z+ 100.4~ 105.5%, 98.2~102.9% 4 97.2~102.1%= 1}

eyton, AEFHA S 44 0.8~1.4%, 03~2.0% 2
1.0% el 9lrh (Table 19] G1eh). Qkol A @2 RA AT

2 B 22 AFYS 0 AOACY FholEekelo] g
3k A0 bt [10]

35 grERUsy

3.5.1. HAF ¥l ¢ E ¥HEFHY

AAFE] Hate] gt vk AU S gelstr] fisto] 2
A& CMIE 3709 FE2 HAE AF sk &, 1A A
Fge Lot o] A9 962.0 mg/g x 14, 28 X 3=
A& FH o, tA|Qtt]otuto| & gl T slo| B2 E 2fobx] &
g Aty ofutol & H= 2 A 0.014 mg/g x 149], 28] & 36} &
FHste] 53] ¥hE =343} it Table 20]| 4] H {5201 Q= Ht
oF Zro], 71 A3} A Yobel v A F Al 96.2%, 28 ZHF| Al
97.0%, 3t} A AJo]= 97.6%= ALZE o] HEA|R & T
O}l O] Wit FTFL- 96.6%7} 75 0] = AL E2lsk ALt
3 tA|Qborr| E= 1) ZHF A] 0.0014%, 2uH 3L 3u o)l A]
£ 0.0013%2 A5 o] HH#0.0014%2) =22 ZA5t= A
< ZFon, tsto|ERZE ] ob 2 379 FoA BF
AEE A okt A w4 S 3 o =F %E o] -&-51o], RSDr

=] Ao ke S 12208 AEPS B
AOAC 7Fol E kel [10Je]4] A kshar Gl 5164 91 1)
OFE 9] 2 0.3~1.0%, Y A]QFott| == 1.3~5.4%0°] St} Ak
29 3 §WAZ ol g3l 2 HE AYRZAR} 3§
W 9lo) A2 SHels Ak, A otelo] A9 1) A
2] A1 0.8%, 26 A7 Al L% 5§ §1e] EFE A0
Mol A AT EE B gro] S §U NS Wi 19%7) vkt
th. A5 A2 o] Mol b2 w04 L 960.0 mefg
x 1o} 202 AR FS Selues AT 2 A4 M
A2 SOt 3 PR

ASolt FAT 2NN A UAY ] 24

3115 4 919tek. 22 3 T Mgt ofuto] =
©.1-0.014 mg/g x 1] Y2 A| 2.4%, 28] Y2 A 1.2%,
3l AF) A 37%E B S g 9lel EFEE AOR Mo}
AR MEkE QI MR AN G FA) ek AL
golshele. Dejt Ueto|SREOPIS BE AREE
B A2 wA ghot ZAY Wato] 2 =AY L AT

2
- Sltch

pod

KR
=

o ¥2

3.5.2. 42 73 W] B2 WEFLY

A9 7] A stol o3t vk Y-S Belshs] Sfekof o
2 71AS 7HA I gl BEAE 37 (CrMI, CrM2, CrM3)o]|
Heto] 22t FAT FL AT 53 W St

Table 304 301531 1= who} o], 1 A3 Zeorele] 4
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Table 1. Accuracy data of creatine, dicandiamide and dihydrotriazine (n=5)

Fortified concentration

Fortified concentration Fortified concentration

Treatment" CrM1 (ng/mL) CrM2 (ug/mL) CrM3 (ug/mL)
100.0  200.0  300.0 100.0  200.0  300.0 100.0  200.0  300.0
Mean (%) 100.3 100.5 99.6 99.6 99.0 99.2 97.2 99.9 100.9
Creatine RSD (%) 0.9 0.7 0.3 1.8 0.4 22 0.9 1.2 0.5
Acceptable values (%)” 98.0~101.0
Treatment" 0.7 14 2.1 0.7 1.4 2.1 0.7 1.4 2.1
Mean (%) 99.3 96.1 92.3 102.9 99.5 95.6 106.5 101.7 97.8
Dicyandiamide RSD (%) 0.9 0.7 04 2.0 0.8 0.5 1.1 0.4 0.7
Acceptable values (%)? 80.0~115.0
Treatment" 0.1 0.2 0.3 0.1 0.2 0.3 0.1 02 0.3
Dihydrotriazine Mean (%) 100.9 98.2 97.2 100.4 100.2 101.0 105.5 102.9 102.1
RSD (%) 0.9 0.3 1.0 1.4 2.0 1.0 0.8 0.3 1.0
YKnown amounts (1-3 times) of creatine, dicyandiamide and dihydrotriazine were added in each specimen sample, respectively.
P Acceptable values proposed by AOAC guideline [10].
Table 2. Repeatability precision data at adjusted sample amounts (n=5)
Treatment” Creatine Dicyandiamide
1x 2x 3x 1x 2% 3x
Mean (ug/g) 962,004.0 969,765.7 976,228.1 143 13.5 132
Mean (%) 96.2 97.0 97.6 0.0014 0.0014 0.0013
RSD (%) 0.8 1.0 1.9 2.4 1.2 3.7
Acceptable values (%)? 0.3~1.0 1.3~5.4
PKnown amounts (1-3 times) were added in specimen sample.
Y Acceptable values proposed by AOAC guideline [10].
Table 3. Repeatability precision data of three CrMs with different sample matrix (n=5)
Analytes Creatine Dicyandiamide
CrM1 CrM2 CrM3 CrM1 CrM2 CrM3
Mean (ng/g) 962,004.0 986,274.2 978,559.8 143 13.1 134
Mean (%) 96.2 98.6 97.9 0.0014 0.0013 0.0013
RSD (%) 0.8 0.6 0.9 24 4.8 2.5
Acceptable values (%)" 0.3~1.0 0.3~1.0 0.3~1.0 1.3~5.3 1.4~5.4 1.4~5.4
DAcceptable precision values proposed by AOAC guideline [10].
Table 4. Repeatability precision data at changed analysis time (n=5)
Treatment Creatine Dicyandiamide
0h 24 h 48 h 0h 24 h 48 h
Daily Mean (ng/g) 962,004.0 965,071.0 969,405.0 143 14.3 14.5
Mean (%) 96.2 96.5 96.9 0.0014 0.0014 0.0015
Inter-day S.D. 7,838.7 5,747.7 7,816.3 0.3 0.3 0.2
Inter-day RSD (%) 0.8 0.6 0.8 24 2.3 1.6
Intra-day RSD (%) 0.4 0.8
Acceptable values (%)" 0.3~1.0 1.3~5.3

DAcceptable values proposed by AOAC guideline [10].

© CrM1 A 2] A= 96.2%, CrM2 A] & 0] 4 = 98.6%, CrM3
A 50l A= 97.9%7} 4 #| 911 o] 23t Ak 3k o] §5te]
37H0] HEA R 58S BT A} B 0.3-1.0%0]9)
o 7 Al o AT EE AL 3 S Sle] Z3HE A S B
015t A1}, CrM1 Al &E+= 0.8%, CrM2 Al E+= 0.6%, CrM3 A
R 09%2 38 9lo) LE E3gick. At oftol
E 9 AL CrMI Al 29 A 0.0014%, CrM22} CrM3 A] Z.9]|

O o

A 0.0013%2 YJEOoH, 3] HY= CrMIL A 22 32 1.3
~5.30]H, CrM29} CrM3 Al 2= 1.4~5.40]| 9t} ZF A| 2 9] AF
QE2A} 5890l ZFHE =S ST A} Ol
AR =2.4%, CrM2 A 2= 4.8%, CrM3 Al 25 2.5%2 %=
51619 Ul Z3hel 9lek. aeb ajobeler ol Aok ofuh
O] ERAE AR THE 7|8 7HA 3 glis AR yhE A

A 22 WS 1) FAT 2 Aol W ARl BAH g
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ths 22 shelat 4 g

3.5.3. HajA| 7Y B Yoy

w4 AR Hstef dieh vEA A S gelsty] fiste &
E A& CrM10]| tf3}] Oh, 24h, 48hutch A @ 22} 53] whE:
=3 owu} Table 40| A H o311 gl upe} o], 1 A}
Aeobel 2 Ohof| A<= 96.2%, 24h 4 48ho] A= 212} 96.5%,
96.9%2 2ol o m, 54 ¥ 9= 0.3~1.0%0] i} 2 529
i EEAATE oS 9o 2 E=AIS 1 A3t Ohof
A= 0.8%, 24hof| A<= 0.6%0] 91 2.1, 48hof| A= 0.8%E =
T 3350 intra-day RSD%E 2213t A1} 0.4%= YElG:
ch. & A trjoluto] =i= Oh, 24h & 48hoj|A] 0.0014~
0.0015%7} ZA5t= Aoz Uehgon, 3899 13~
5.3%0] ek, A EZAXL 51 8 Slo] EeEEAS 3

013t A3} Oh~48hof| A= 1.6~2.4%2 UJEIT o2 4 = 3
£919] o] e AL B

36. 488 % 3FeA

REARE BT 22obEIH0 A 7% (A E)Eo] 9
A5Hs 0] 1ol = (nosiedhe 108 ZHZEo2HE HE
HAS Toh 1 4to] 3u)E o ghe AE A, 1082 o
3 30 AEA = ke, 1 2ak A obel o] A& TA =
1.09 pg/mLo] 1, FeF3HA| = 3.62 ug/mLo| Gt} E3F ] Aok
tlofuto] =.0) F&3AE 0.0 pgmLolm, HEE 0.03
hg/mLo| v, ] 3ho] £ 2 E 2o}l o] 49k AEFA & 0.08

pg/mL, 3= 0.25 pg/mLE Urebyt).

4. CONCLUSION

Ao A AEARE A7 545 Agotd B3
FEEE AFEAEQ ottt §7] L AEA A T A o}
ool = 4l ¢ oPOlEiEﬂ o}#-& HPLCE 543} t‘é
ks, 5 AlEE o diske] AOAC 7ol =

A QFst= é%%*é% 7&% =gl 10]. 1 A3t »1744 e
Ao ATFetA = A ob o] 79 1.09 pug/mL, 3.62 pg/mL
o, tyA|qFt]otuto] E4= 0.01 ug/mL, 0.03 pug/mL, t3}o]
2 EZobAL20.08 ug/mL, 0.25 pg/mL T} 18] AFA
AAA = Aot Q] £ 40.0~500.0 pg/mL 2] 5 =19
o] A 0.99940] 1, T A|¢tr] ofmto] E = 0.1~12.8 pg/mLe] %
T H 2ol A 0.9997, T] 50| E 2 E 2] o}Ae 0.05~6.4 pug/mL
o] H ol A 0.9999 o] 9] uf9- =2 A B lch FE
XS 8ols7] 3te] 37)Q] EEA R (CrM1, CrM2, CrM3)
= WWRE Sk S Aabghel B 4= (1u)} 20, 3
o =02 I oblat tA|Qtotuto| EE K 71ee) AL, T
sto| =R Egjobxle HETHA 4= (1u))a}, 24, 3 =20
2 A7}5ke] 31488 =A% Au} 2H2 97.2~100.9%, 95.6~
106.5% 2! 97.2~105.5%% 3Fol =] Qlt}. w3t A| &3 22, A]

2714 QA e o] ne
AOAC 7ol =2kl [10114 Ak o891 s
st

Z IS ASHAE 2AF2 2N Ao A= A

A S el A

o
u]—Z:

U, 2o}El o] A9 A& A3 2F-S 960.0 mg/g x 3Hl

AL 960.0 mg/g x 28] 7} H A ¢ WO A Al HL S8
3o HhE AW A o] A7} goks AL 313 4= 99t
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