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o FHOK G W B 22— v B, 2o U I R AR R a0 o SR T v 280U AH €8 15 7K (high performance liquid
chromatography, HPLC)J*&, 10 mmol/L B2 — S A% (2K IH PH 2 10.5)1E i shAE, Kl 220 nm,
ik 0.8 mL/min, AMrikERE . LR AJEEAE 10 min W5 3 F HEMES Y0 B 0. it — K LR
WEETE 0.204~1.02 mg/mL HFEHI N C R BRAF, FICRE r>0.999, TE =P A R B — K NUBRARAE S B
IF, —KAUER A ISR 100.3% . 1FE R JILRRIFF E 7E 0.530~6.36 pg/mL AUSE IR LR MESC R AT, HISER
Hor>0.999, 7E =K M BE WURR BFARVE S A I, WUER I A RIS R 99.0% o URE A XU ke B2 7E
0.0531~0.637 pg/mL [ FINRMEIC R BT, HOCREr> 0.999. 76 = /KA RV BE DU AR AL VR IR,
FHERT IR 106.1%. 488 ZorikhPaE . WER . REL GG FIRNE PR B oK IUER, LR ARG
Jie i

R IR, —KIURR; JULRRET; WURME; = RORAR gk

Determination of creatine monohydrate, creatinine and dicyandiamide in
creatine powder by high performance liquid chromatography

YE Shao-Wen, GAO Zhi-Yang, SU Zhao-Lun

(By-Health Co., Ltd., Zhuhai 519040, China)

ABSTRACT: Objective To establish a method for simultaneous determination of creatine monohydrate, creatinine
and dicyandiamide in creatine powder by high performance liquid chromatography. Methods The sample was
dissolved and diluted with water to a certain solubility, and the sample solution was obtained by filtering the
membrane. It was determined by high performance liquid chromatography (HPLC). The mobile phase was
10 mmol/L sodium dihydrogen phosphate solution (pH was adjusted by ammonia water to 10.5). The detection
wavelength was 220 nm, the flow rate was 0.8 mL/min, and the external standard method was used for quantitative
analysis. Results The separation and analysis of three target compounds were completed in 10 minutes. The linear
relationship of creatine monohydrate was good in the range of 0.204—1.02 mg/mL, and the correlation coefficient ()
was greater than 0.999. The recovery rate of creatine monohydrate was 100.3% at three levels with different
concentrations of creatine monohydrate standard. The linear relationship of creatinine concentration was good in the

range of 0.530-6.36 pg/mL, and the correlation coefficient(r) was greater than 0.999. The recovery rate of creatinine
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was 99.0% at three levels with different concentrations of creatinine standard. The linear relationship of

dicyandiamide was good in the range of 0.0531-0.637 pg/mL, and the correlation coefficient (r) was greater than

0.999. The recovery rate of dicyandiamide was 106.1% at three levels with different concentrations of dicyandiamide

standard. Conclusion The proposed method is fast, accurate and sensitive, which is suitable for the simultaneous

determination of creatine monohydrate, creatinine and dicyandiamide in creatine powder.
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GB 24154-2015 F1 QB/T 2834-2006 K| — 7k WLER 2157
FHHEE-7K (40:60, V:VYRURBIAH, 40T — K WLER FI AL
T (O TE W E A B, A B AR AN ERAR, DR — K LR
B B s R, DA TR o LR A A ok s

ARG & A8 S —Fh A R[] B G I LR oy v — 7K
JUURR . JULTEE B A0 SSCRURE &5 H2 (A I 3%, P LA MR Sk AT 2K
Fa il UL Ao w0 B 0 A 11 £ i 4 4 [

2 MH5EREE

21 UESEHF

1260 755 3308 AH G35 AL (38 B L2 8 A ), 60H &R
1Y (75 = Elmasonic P A #l),

— 7K LR X R Al LR IO BE s (B2 : 98.0%, i
M w]D); BT I8 (B 100.0%, P EE 25 ke e
HFFEBe); BRER SN (Eiga, MR ) Zk (G
Brali, 7MAb2ERA) ), LR E FAKCh Milli-Q B 4lisk(3E
= & HE A )
22 ELWHE
221 BB

— K WLBR b v T E - ERAREIZY 30 mg AY— 7KL
iz, B 25 mL Falid, s KERItE R E2F e

1%, BEHIRZ 1.2 mg/mL ARAE TAER, I

WL EFAR A RO VERARIZY 5 mg HYWLARET,
B 50 mL Falis, i EKiEmt e R ERRIRAE,
BCl A2y | mg/mL AREREATR . S IUULER IR o it 25 R
I mL, & 50 mL &5, FIKRRIFE A2 A RMAE,
HiE 1 B2 0.002 mg/mL FRifE TR, BECHH .

SUE PR VA TR ) VETIFRIS 5 mg AW AU,
B 50 mL Falid, niEEKiEmit e R E R RImAE,
BCl A2y 1 mg/mL ARl TAEIR . SIS HE it 55
0.1 mL, & 50 mL &MY, KRBT EAEZAEMZ
&, Fehil B2y 0.0002 mg/mL ARt TAEW, IBCIA .

10 mmol/L BR — A% (27K I8 PH 2 10.5): FREX
R 4 12 g 3 1 LK, AHZUKIEAT PH £ 10.5,
222 HREraE

K BRI A1IREE 20 mg & 50 mL A&, AR
BERLifbk, SRER, R R, BURRKER
BREBMZIE, #4, 1 0.45 pm KAIUERE, B, (O
R LR R BN 2, AR E R 0.5 h, BE—KL
BRSSP K VTR HH G2 55 0 UVLER T )
223 RAEELEH

{0,345 Phenomenex Kinetex(5 pm); XB-C;s 100A LC
Column (250 mmx4.6 mm), ¥izh4H: 10 mmol/L R — F 4N
WK pH E 2 10.5), HiH: 0.8 mL/min, F:{E: 30 °C,
WK 220 nm.
224 W &
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—KILER . WLERTEF . BUFUMARIE TAE R (X, mg/mL)Hy
HEARBRZ HIRRE M2k, SMPRIEE &

3 HRED

31 BEEHMRL

GB 24154-2015 F1 QB/T 2834-2006 #&:|— 7K LR 241 %
FH R EE-7K (40:60, V:VYRHLBIAH, 25504 N — K HLER Fi XL
T AR EE S B, BB A A AUFRCRA
10 mmol/L B4R — A ANVE R AIE imahtl, EMFE PRI,
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FEA KA SAHSE B v, KBS EO TR A pH {H, pH
BRI —K IR . SERE . LR BT 4 25 EH 2 A 5%
Wi, ASHFFEHN 10 mmol/L B R — SN IA Tl FH UK T 2
AN PH HASH 0 ISR a8, ikishi s, 52
IG—: L 10 mmol/L BER — S (Z/KJEYY pH EZ 3)
i shie, H HPLC EREEME 1 R, —KIER. DR
B RACE M B AR AR . 5236 —: L 10 mmol/L iR
TAMNE W (EKIEAY pH EE 7) R s, H HPLC @i%
EInE 2 FioR, —/KNUER . LRI FOSURURE 2 B8 AOCR AN 3E
. S = 2L 10 mmol/L #MR — A BN (ZUK AT pH
HE 10.5) 7 shAH, HeaigEmE 3 s, —KiR. il
i T AN SURURE ) € i I RE 52 42 40, HLAY B Ay, WAl 5
# ., FUIEK 10 mmol/L BiR — S aNVE (&K IE ST pHEE
10.5)VE ARSI 84 -
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Fig.l Standard chromatogram of 10 mmol/L sodium dihydrogen
phosphate solution (adjusted pH to 3 by ammonia)

X, IURR T
2500
% 2000 -
é% 1500 |
;1
%; 1000 F
500 |
: P, k
0 1 1 IJ 1 L 1 1 1 1
1 2 3 4 5 6 7 8 9
i [E] /min

K2 10 mmol/L MR — S NVA R (UK AT pH (AR 7)brifE T.1E
TS
Fig.2 Standard chromatogram of 10 mmol/L sodium dihydrogen
phosphate solution (adjusted pH to7 by ammonia)
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Fig.3 Standard chromatogram of 10 mmol/L sodium dihydrogen
phosphate solution (adjusted pH to 10.5 by ammonia)

3.2 FrfEphsk

— KRR IFRAERNZ R R Y=2267.2X+21.3, AR
R 0.9998, FMH—AKNBRTEMRE 0.204~1.02 mg/mL JEFEH
¥HAA R AR L LR B A bR o i 2k 5 R R
Y=43248X-0.72, HAERZEH 0.9999, W ILFREF 75 H
J¥ 0.530~6.36 pg/mL Y Bl N 3 HA R AP ED, XUR
et bR e 4 7 2 Y=112783X+0.25, HAHCRE N
0.9999, FTHAXU G AEWE 0.0531~0.637 pg/mL 1 N
¥ HA R,
33 KR

K JIUBRHE EE Sy 0.0001 mg/mL % BRI VR HERE, 38
I TR T84S SIN=3, FeSEPRkEfh AL P AR 5, —
JK WUBR i) 7 46 HA BR (limits of detection, LOD) A 5 mg/g. ¥
NUEREFH A 0.0001 mg/mL %) BEA R, 0k TAESK
RS SIN=3, HSBrRe s AL PR RO, WURRIEF 1) )7
PR RN S mg/go F BB 0.00002 mg/mL (% 1R
WERE, WA TR SIN=3, FSEFrie i it b
TPFRTAE, BURRE A R R 1 mg/g.
34 HBEE

12 A4 G TR — K LR P-4 55 o 99.8%, AH X 7 #E
2 RSDY/NF 1.3%; 12 ARG LR E T3 & &8
0.088%, HFAXTHREM 22 (RSDY/INT 1.3%; 12 ANEE: AL
S S 0.0035%, HH X AR HE R 2 (relative
standard deviation, RSD)/NT 1.3%F£ % A K10
K gl
3.5 ffREYER

AR S LA 1 D D3R b, I A — K LR A
MERIRAE 3 ANAFEIESIKCE R A IEDICREE R DL 1, Fedh
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-2 %R 100.3%, RSD S 1.2%, F2HAIZ )7 1 — 8 ILRR BT HE 0 o AR A R LER B VR S e i ARG
A UBR VR o AT A8 FH LB RS A A ke 5, T AJULER AR MEIRAE 3 DAFETIKTE R B DGR R LR 3,
AR EIRIAE 3 A EESINACE T B [RHRCR 45 R LR 2, FE S B2 [FT 2R 106.1%, RSD 4 1.0%, 22 BHi% 5 )
FE S B9S2 MR 99.0%, RSD 7 2.2%, F2HHi% 5 Pl TE RUFMEHER

Fz 1 —IKAERAY AR EULZE (n=9)

Table 1 Standard addition recovery of creatine monohydrate (n=9)

4 BT i /mg SEBRINAHARAE S /mg (B & 7 S TR /% RSD/%
49.96 49.26 98.59
51.23 50.53 98.62
50.36 50.79 100.84
82.36 83.57 101.46
— KR 81.32 82.61 101.58 100.3 1.2
82.34 82.49 100.17
110.31 110.61 100.26
110.67 110.10 99.48
109.84 110.90 100.96

®2  ABRETEYINAREI(n=9)

Table 2 Standard addition recovery of creatinine(n=9)

4 FHB bR i/ pg SRR S R g (BN & 7 S TR /% RSD/%

84.83 82.63 97.41
84.83 82.20 96.9

84.83 85.27 100.51
106.31 108.54 102.09

LR BT 106.31 106.79 100.45 99.0 2.2

106.31 105.74 99.46
127.57 128.57 100.78
127.57 124.07 97.25
127.57 122.60 96.1

3 WEREMMIRERE(N=9)
Table 3 Standard addition recovery of dicyandiamide(n=9)

2R BB bR &/ pg SR PRAE A i ug ISR/ % SRR /% RSD/%
5.52 5.93 107.37
5.52 5.86 106.1
5.52 5.95 107.7
6.90 727 105.25
XU 6.90 7.32 106.06 106.1 1.0
6.90 7.32 105.98
8.28 8.77 105.91
8.28 8.71 105.20

8.28 8.71 105.20
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W AR S AR RS, DAILER R 1 Sy 3R
MR H—K LR & HR 99.8%, HIKRFCH 0.9998, [1]
WA 100.3%; W75 LRI & 54 0.088%, HHE R
Bl 0.9999, [T Yy 99.0%; 15 H A& e & &
0.0035%, HHXEZRECH 0.9999, [HILEH 106.1%. i
FEWZ T K — K LR . LR o R AU T DA S B B
W0 438, A 0 off A I LR B P — K LER . LR ST
FIUUR G 1) 5% B8 o, %07 TR A AL BT B, A MR, W]
DB A ORI — K VR LIR I AN SURURE 1 5 &2, T
DAA LR A3 114 i 42 4 AR 4
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