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Abstract

A method for the determination of copper tripeptide-1 in cosmetics by HPLC was established. The
pretreatment of samples and chromatographic conditions were optimized respectively. It was
found that demulsifiers were not necessary for aqueous cosmetics, and demulsifiers were needed
for emulsified cosmetics to extract the target substances completely. The results of methodology
investigation showed that the copper content of tripeptide-1 was linear within the range of 5-500
mg/L, the correlation coefficient was 0.9999, the recovery was 92.5%~99.6%, the relative stan-
dard deviation (RSD) was 2.27%~3.25%, and the detection limit was 10 mg/kg. The experimental
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results show that the method is suitable for the determination of copper tripeptide-1 in cosmetics.
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Figure 1. Tripeptide-1 copper structural formula
1. =Bk-1 A&

B AT BRI R T VAT e - e b T it AEWBR 255580, At i b /N g3 IR R s P 77
ARG, 7k A SRR Gtk RO R - BRI R R B EO R R - AT
B BARE KT O REVESE[3]-[12], (H & STRRARIE Aot i o = k-1 40 105 s I sE . il
WA TSI, A A 5™ 4 % B = IR-1 AR AR I . 53— J5 1, AERBEH 9 E A A
2z @RI %8, R EMA I T =IK-1 R i =K1 & & FICE S RRE . @i
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2. SCIGERSY
2.1 UEB5RF

1260 WAH i (32 [H Agilent A 7]); 5500 PLUS = PUBAT B BEFE A (AB AF]); HFRKFEit
TR 8 - FEFIZ A T]); 3~18 K midi A VR i L Hl(sigma),  Milli-Q 47K (X (3 [ Millipore A #]).

SHR-1 HDRRE S, R DUSRRS D Gk al, IR RO B kA, SR b al SREe K
iR,

2.2, ¥R RECH

FREL= k-1 SARHEYIIR 0.01 g (F5HA %] 0.0001 g)& 10 mL &HEMHH, F 0.1% =4 Z /KK (3.3)/E
AFNZIEE, Sk EE Y 1000 mo/L FRifEfE & 48 E 0.05 mL. 0.1 mL. 0.5mL. 1.0 mL. 2.0 mL.
5.0 mL ArAEfiE & T 10 mL &I+, FH 0.1% =5 LB /K R (3.3) 72 ¥ Be il % 5 mg/L+ 10 mg/L.50 mg/L .
100 mg/L. 200 mg/L. 500 mg/L fiksiE TAEHR,

2.3. HESRBTAbEE

TERFRIURE AL 0.2 g, K552 0.001 g, BT HEEE T, HE 1% NaCl 1] 0.1% = LR /K (3.4)
ERZE 10mL, #8541, RiEdE# 60s, L 10,000 r/min B0 5 min, £ 0.45 pm JERRCIUE, JEMAE AR -

24, BIELEH

% FE: C18 H:(250 mm x 4.6 mm x 5 um);
Rl 220 nm;
AR 5L
i 25°C;
WiE: 1.0 mL/min.
TBA: BEEEVERL LA 1 A: K, B: HEE, C: 0.1% =3 LMR/KIEW.

Table 1. Gradient elution procedure

* 1 BERREF

i8] min A% B% C%
0 0 5 95
10 0 5 95

10.01 90 10 0
15 90 10 0
24 0 100 0
34 0 100 0

34.01 95 5 0
35 95 5 0

35.01 0 5 95
45 0 5 95
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3. BR5WTiE
3.1. IR

YT =K1 HRKETE, RI8 B SEEL A T SR 100% K HEEURT 0.1% = 9, LR /K IS R R H Ar4 i
R Z 18] (0 22 7k 2 F 100%7K S HL O B I 8] 22 K AR A%, 0.1% =5 £ BR/K VA M NI & A 9 $ L),
BAGE T 7K R A it o A SR 2 A A R i, SR 0.1% =% S BR/KVE RN 1€ 45 5 S brvs & R AH
ZRK. F, SE kB S AEE N AL I B SEBE R, RILTE 0.1% =58 £ BR /K IV i
1%NaCl 1 A HE BRI S E S5 B s i ah - — 2

32. BIEHRHERAIERE

C18 i1 C8 {1l /& Sz = % FH ) 1 A o AR S8 Uk 436 C18 1 C8 i, BUAS 341 79(250 mm x 46 mm,
5um), KM, —JK-1 HI7E C18 A% C8 ISR, MR . FIRIE=IRIGHE N, iR
E5E, WEMECHER25C.
3.3. MNEFNAERIEE

TG E 2R TR a (K + FED)A b (0.1% =M LBRKIEN + FEDVE TS, FishH LA i i
95%, H4R 95%. SEIRZE R, SR b (0.1% =5 LFR/KIEH + FRDIERAR R T a(k + HEE).
W =5 B2 v DA RS 0 1 1E A B AR M Bk A AR 45 G DA D AR PE LR B F HLUARIRE I 7 =K, B
T E A R A AR R T . @S AE A I =R SRR R T i R U R i O 4 )
IESEERIE A 0.1% =R LIR/KIEW + WEEAERRBIAE. (ARSI R I, PRFFIEZINBIAR L~ HARY)
O PR B S ] 2 R AR AN T R RS, R = 98 SR TE A 1 3R T TR R Pl RE A 28 R . &0l 2 ik
B RBL, 1.4 H R 4 T DRI AR AR B I RN AR o Al i = k-1 A i &) 2 fs

DAD1A, Sig=220,4 Ref=off (D:\DATA\EJUH A120210524\=K-1% 2021-05-24 10-51-48008-P 1D 8-p.D)
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Figure 2. Chromatogram of copper tripeptide-1 (10.689 min)
& 2. =Rk-1 $A &R (10.689 min)

3.4. LMEXARFETR

53 A B = K-1 A AR v it 4 7 (1000 mg/L) 73 il #2 8¢ 0.05 mL. 0.1 mL., 0.5mL. 1.0 mL. 2.0 mL.
5.0 mL briEfE T 10 mL A EH, H 0.1% = LFR/KIEM(3.3)E 4, L% 5 mg/L. 10 mg/L. 50
mg/L. 100 mg/L. 200 mg/L. 500 mg/L HIARE TAEMRIZ AR 1.4 ik %A AT IE , DA AR XHE TR
WRPEHEAT 2R PE R, 43309 77 F2 4 . y = 3.10638x — 14.00470, R = 0.9999, % B = fik-1 4 £E ¥ & 5~500 mg/L
T N RPE R, DMEMELL SIN =3 15, 204G H R A 10 mg/kg.
35 EWERMEEM

RIS Z AR AT SE AR TE, AT TOmbR I esEEs, N 5, 50, 500 mg/L 3 AR B H bR v
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WL BFNREEFATINGE 6 IR, INFREICERAE 92.5%~99.6% 2 [A](An4 2 Fizw), FXThRiE (w2 (RSD)E
2.27%~3.25%2 [i]

Table 2. Recovery rate of spiking
2. IAREEER

HiH P IR BE (mg/kg) BRI EE (mg/L) P K B (mg/L) [, %
N.D 5.0 4.6234 925
= k-1 44 N.D 50.0 47.6385 95.3
N.D 500.0 498.0742 99.6

3.6. BEaHINIE

AR T E = k-1 AR I HEFE R IN B —FRAE 0.05%~0.2% 2 ], M8 ik 7, Seid =ik i EARfk
A ZRE-1 A0, AT S P BRI 12 3K, 40 BIAE IR T 1 T o K A S AT RGN
SEIG ORI, L5 AR H = AK-1 4, 4 30577 SRR 0.05%LL T, 7 3K B AR 0.05%~0.2% 2 (8. LA
EIEBLEEA, Aok A A — R A AR R NS E RA MR L, N T ik A
PR, VSRS REAR, R SRR AR, DR B T B R T
4. g5ig

=R AR AT A B R RS RTS, E BT A PSRRI i, A A RIS B
R, AR RERRE. ASCERARE AT L OS5, BT =i (ki e
et = Ik-1 S 0, SO R EIE L, REUEE, MR, ERERE. @, rAMlA
FERBUR I B AR AR

E&InE
WL T RS 46 P B0 BR A =) B S2RHRE T H (Z21L202208)
SEHk
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