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Abstract

A HPLC-MS/MS method was developed for the determination of 7 small molecular peptides in cos-
metics. The samples were extracted with 1% NaCl solution: methanol: acetic acid = 6:3:1 mixed sol-
vent by ultrasonic, separated by liquid phase, and quantified by external standard mass spectrometry.
The results showed that the linear relationship of the 7 peptides was good (correlation coefficient >
0.996), and the detection limit was between 0.05~0.5 pg/l, the recoveries ranged from 82.7% to
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109.5%, and the RSD ranged from 1.1% to 6.7%. The method is simple and efficient with high spec-
ificity, high sensitivity and accuracy. It can be used for screening and determination of 7 small mo-
lecular peptides in cosmetics.
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1. 531§

BE A AT A WA RR BT, /N T IR IR 2 1 2 5 Bt i R IS A, FE EL
T2 SRR A S A ], Wt PR EMER B2, EEMNDIRARIE. BE. Judi. JrEd.
EHEPIA. MHREREREL]. M TR E S, AT A VUK. SR, ik,
LR HK-8 5 [2] [3], Xy im i BRI . TERR A 3t BA RSB SR RIEEH, %
&, R BRI, BRSSO, (EE Py AE SN R 38 A B AR ot i N g
FRREIVPAN AR 7, AFIFAT R R RT3 B

A P A2 F R A I 5 ik 0 AR T A AR 2GRk, AT ik 2 A R
AL WA R - RO BB R - RATR R . BN KA. e e EE
[4]-[9]. B&BEE[10]8E L 1 — A B B 40 v ik (HP CE) i [R] Ik I 52 fibi 6 V&5 A= A v b LI RS LA A v
LR ORI 77725 0 13 P25 [ L1 R FH i B A0 FRL K IN  Jr Rk 2 TURR 1) 5 o At /N 20 - B Al
TG ERIE, W GOTTI ZE[12]38 A7 A i ab ¥ 5 R H HPLC-FLD M€ feliz it i 2 e H ik, B35 15
ZE[1312KH HPLC-UV 5 Aot ft b 2T 56 /N K-8, B 7 6 S [ 141K A €3 — B IR vl o Aot b
W5 FEEREIEE 2 KA A i, e RN 2 e/l ¥ 55 [15] St v KGR (i vk e At i - L-AILRK
CTRIEDURR-5. BB H A 2B K-8 [ &, A PRA 30 molkg. IR AR AERI AR SR
FELZIN G R PR e S5 i R, A SCAUL A ST R VR €8t — B I 5 [ B ) 5 et it P (5 AR e v 7D 7 /s
SFIR(EEAFEIUR. BRI WK, ZBESIK-8. ARAEE k-4 AFAIEE—=IK-5. AFAIHEDTIK-7) 1
i, AN ERIA R, AR B R e, LRV e A RS, AU S
Jita s B BRI R SR
2. SLHERSY
2.1. X5

Il 2§, HPLC, TEDIA AF], =L, /mihal, Zrtkan], WUk, BHIKEE 7 g+
BK, 4HRE >95%, bigzz il scin R IR A m AR AEY) .

R T ASORURF (0t ER R DU AR AT o 3t BE A, 5500+, SCIEX, 4ii7K4X, Milli-Q, Millipore A&, .01,
2-16P, Sigma A .

22. TWHE

221 HHEGERE
B i%4E: Waters BEH C18 3 mm x 100 mm, 1.7 um;
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HFEE: 5pL;
iE: 0.3 mL/min;
FEIE: 40°C;

WAA: A AH: 0.1% —FOIR/KIEW, B M: 0.1% = LR CIEEI, BRIEEDEmE, B6EE eI Ll

3% 1,

Table 1. Gradient elution ratio table

=1 BESEAEEfIER

I A]/min A 1% B #H/%
0 98 2
1 98 2
4 35 65
55 5 95
7 5 95
7.1 98 2
10 98 2
2.2.2. FRIEFKM
HIBS 730 ESl+;
BRI : 500°C;
EYIE HLE: ESI+: 5500 V;
AR 30 psis
ZAS: 55 psi;
B <: 55 psis
MR 22 S B I (MRM) AR 2
FA g S8k 2.
Table 2. Mass spectrometry parameters of 7 small molecule peptides
= 2.1 MNSFRRERIESE
) 5t BEE TET TR B I 5] /min DP HLE/NV fil-fi fE/eV
227.1 210 1.76 85 18
JiIN;IN 227.1 110.1 1.76 85 32
227.1 156.2 1.76 85 20
308.1 179.1 2.81 82 18
i ok 308.1 162.2 2.81 82 24
308.1 76.1 2.81 82 35
341.2 195.1 1.89 100 24
BWEH AR 341.2 178.1 1.89 100 33
341.2 110.2 1.89 100 45
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307 129.1 6.44 100 25

LN TIR-8 307 246.2 6.44 100 19
307 306.6 6.44 100 10

402 129.3 6.17 100 27

FRAETE T k-4 402 436.3 6.17 100 22
402 234.1 6.17 100 27

695.5 255.3 6.85 120 50

ARk = k-5 695.5 296.4 6.85 120 55
695.5 158.2 6.85 120 55

445.4 359.6 3.96 100 28

At Y k-7 445.4 172.1 3.96 100 32
445.4 295.2 3.96 100 31

2.3. ¥RERBRELE

Iy AIERAREUUUIR . Bk, BBEH K. 2B SHE-8. ARAEFLRR-4. KRAEEE —=RK-5. FRAREEDDAK-7
#5100 mg T 10 mL &, FIRSENK PR 28 = 60:30:10, AFALL)EMIFEBEEZE, B
W Z1°4 1000 ma/L [RIFRHE il £ VAo

o3 S HERIR IOE % B — PR g 22 100 mL &, RS EAIEZ, FHl kR 1.0 mg/L
PHRAEAREF AR . 3 B BOE IR AP AR ZE 10 mL B, HREETES, 13505,
1. 10. 20. 50. 100 pg/L FIVE & hraE TAE

2.4. X BBRAOHF

HERIAREURE AL 0.2 9, M52 0.001g, B T HIELREE S, H/K(1%NaCl): FEE: AR =6:3:1 BEHE
WERZE 10 mL, #825), Wik 60s, LA 10,000 r/min B0 5 min, 2 0.45 pm JEMEIEIE, EWRAE AT
TR -

3. &R 5vHe
3.1. BRIEFEML

3.1.1. BifERERE

AN [ (R E VAT 22 IR B RE D AN, AT ASE 4525 22 IR I LR eI TDAN ), 23 BS CR AN . S %42
7 Waters BEH C18 #1:. Waters CSH C18 #1:. Waters HSS C18 A1 25 (G it %t 7 Fh 22 K 70 B R, Waters
CSH C18 #. Waters HSS C18 M ¥/F/EIE 7 B 7, A 584, WERUAMESEE AL, 1T BEH C18 HERet
IRUFIHE 7 FhZ R Bk, H& B ERIEY RAF, Rl ShEAH & AR AL B vT SeBlx 7
ZIK5E 405, Bl Waters BEH C18 (il AF yid B (i 4t

3.1.2. MERNBLLBIEEF

Z KM SRR Z kK Ol SRR R KRB =5 SR RAE s . RS
A BN 1) 53 15 5 DA SR AT i 18], A8 T A R IR SR LA % 7 BRI S AR IS AT 2
IS 25 BSR4 SR PR B i A2 - 0~1 min, 0.1% = 95 Z R /K VAWK 98%, 0.1% = 9 £ 1% 2.5 1T 2%
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1~4 min, 0.1% =3 LE/KIE 98%~35%, 0.1% = LR LR 2%~65%; 4~5.5 min, 0.1% =% L%
IKT 35%~5%, 0.1% =% L1 2 GV 65%~95%; 5.5~7 min, 0.1% =% Z B /K 5%~5%, 0.1%=
TR CNEVE I 95%~95%; 7~7.1 min, 0.1% — % LR /KA K 5%~98%, 0.1% — 3 LBR L M5V 95%~2%:;
7.1~10 min, 5.5~7 min, 0.1% =% Z.F&/KIA 98%~98%, 0.1% =% L82 ZHEIAW 2%~2%I N, VB & hrvEis
W 7 M RRERIE L SE Aoy B, VT BT, Hr BURAR AT IR IR, DR IR R AR T N B AL )
BEFEDE AR T o TEX AT T IR g W& 1 pfs .

1 1 1
(227.1/110.1) (227.1/210.0) (227.1/156.2)
Area:1996000 Area:888600 Area:887500

2505 1,065 1065
P s . som = . som rax
5 s 5 60w 5 60t
§ s oo / 2 oo
500 = 20w = 20w
0060 = 000 000 =
20 3 20 3 20
Time. min Time. mi Time.mi

2 2 2

(308.1/179.1) (308.1/162.2) (308.1/76.1)

Area:225500 Area:119200 Area:108800
3t 15000

2891 b 2885 2882
L \  om g oo
é Ted é E 500,
: | el i ek )
- - i [
75 30 75 30 75 30

Time. min Time. min Time. min

3 3 3
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1065 1915 et 1912 6ot 510
g som P g =
g e Foom e
g ) I s A
0060 00 020
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Time. min Time. min Time. min
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e 6 460 1555 6463 s 465
a . PR
B 106 r 8 os 8
H H F =
L J Pl P
ool 000 w
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Time. min Time. min Time. min

5 5 5
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75 b8 . -
g = ‘ - 6178 g e 6175
E 3 3
R 2 2
= ]
b 0 s o 0 s oo 0 s
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L 16s oo . “ 265 L e G261
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1. JUk: 1.834min; 2. AMHIk: 2.891 min;
3. A Jik: 1.915min; 4. BRAEEE = JIK-5: 6.460 min;
5. AEAIE T k-4: 6.181 min; 6+ KRk PU k-7
6.869min; 7. ZBEFEE/SHE-8: 4.013 min.

Figure 1. Standard spectra of 7 small molecule peptides

1.7 MG TR
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3.2. AIRCEREMHK

16 25°CoKIB B A HEEL 30 min (U4 HE TR, HE T/K. 0.1% = LFR/KIET . 30% LM KER . =5
CTRIKIET . KB R =6:3:1. 7K(1% NaCl): Iz 4.8 =6:3:1 25 5 R FFRBGA I /N F Ik 42
BOR, SR 3 FiR. SERKRIL, M 1% NaCl A B A0k & /N FIK A3 EL, P& B 3 S
9 1% SEA BN KBTI P 218 = 6:3:1, 25°C F#2HL 30 min.

Table 3. Extraction efficiency under different extraction solvents
F 3. TEHRBUAFI TR EUR

AN ISR 7R R ISR 1%

% BARLAY R
K OA%SRZEAEN 0%k ACHEzm=ean A% NaCh:HER L

=6:3:1

Lk 68 82 90 94 98
B R 77 95 88 95 102
i 75 98 70 93 105
FEREmE = ik-5 80 78 66 85 92
TR k-4 77 75 75 90 94
TRt DU k-7 87 88 78 97 100
/N IK-8 82 86 71 95 101

33. FE¥EHE

3.3.1. frERhZ RN PR

KICHILF I — RAUbRHE TAEIS I, ARSI S50 N T 00, 4531 7 M2 IkbsEfh 4. Foy
AL 3 F5EMELL(SIN = 3R F A R, TS ai K 4. G5 RERH], 7 PN AR XTI 2 1 i Bl A 2k
PERLF, &R REAE 0.99 UL L.

Table 4. Linear regression equations and detection limits for 7 peptides

4.7 MBRRRY S R1YIF IR H IR

Hiz &Y 6 H R/ (ng/L) LR TR (ng/L) EAAEVEYy R R H

LK 0.05 0.2~100 y = 19960x + 141 0.99976

B H K 0.1 0.5~100 y = 2901x + 357 0.99614
ik 0.2 0.5~100 y = 3868x + 663 0.99744
KRR B = k-5 0.05 0.2~100 y = 64549x + 101 0.99856
KRR T ik-4 0.05 0.2~100 y = 26510x + 254 0.99987
AR AR I DY Jok-7 0.05 0.2~100 y = 6350x + 230 0.99992
L HE 7N k-8 0.05 0.2~100 y = 259x + 37 0.99724

332 FEEWERBHE

Fo AR I IERT 2 ERE R I 7 BN IR AR ARV I AT IR (IS SR s, FEARAL A6 AF TP AT 2
6 K, T RICR SHIX bR 2, 4558 W72 5. 4 5 "0, 7 F/N o7 BRI AR RN R 7E 82.7%~109.5%
28], RSD 7E 1.1%~6.7%2 I8, FF&tet i 7 /o IS &0 e 2R .
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Table 5. Recovery rate and precision of spiked blank samples

7= 5. EAFMAMAREIN R EE R

(LS IndriE/(ug/l)  “FHIEIE/%  RSD/% (n = 6)
0.2 96.4 3.2
iV 10 99.5 47
100 94.0 3.7
1 85.8 5.1
B e Ik 10 91.1 6.0
50 95.5 15
0.5 88.7 3.0
aliIN 10 93.4 2.7
100 95.4 2.4
0.2 86.0 5.4
FERE R = 1k-5 10 88.7 36
100 101.8 2.7
0.2 101.5 2.6
KRR 1o fik-4 10 91.4 4.4
100 92.0 1.2
0.2 88.0 5.2
AR I DY k-7 10 88.7 35
100 94.7 1.0
0.2 87.4 5.8
LR k-8 10 90.9 3.9
50 104.7 2.2

3.4. SERREEmRMIR

FRRE ST S2 B8 V0T T 3% b SR (R AS [R]  RE) 20 RERAR K S AT 404, G5 593R 0, A 5 fkdklk
mn R AR, &8N 0.10%~0.8%, A 6 HE Akt it S 2 BESE /SR8, S &N 0.01%~0.014%, 5 #t
ALK, &8 0.1%~0.3%, SERUAHRT, 4 JLIRER HARIRF/N Ik, UEBAE SR nel & &
SEBRIS IS L o
4, &5ig

ASCGETARA B S EONFE T T AL FL2E, BT T SR VRO (i o By s Al SR 7 RNy TR
Kt m gk, Bz AT 20 HERSEBREEM IR, 5 0A 4 #LURa 25 B 5 PRSI — 2.
BT R RE PR 2, AUACHR Ry AR, ik vk, REUE S, FEEL, vTH TR 7 Ffh
INGTFIREIISE, A B0 i = 45 LSO BURF W B R AR AR A 4
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