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Determination of azelaic acid and potassium azeloycinate diglycinate in cosmetics by HPLC

XU Yong', HAN Jing', YU Ling', HUI Taicheng', HUANG Jun®, PENG Xingsheng,', ZHENG Rong'
1. Shanghai Institute for Food and Drug Control, NMPA Key Laboratory for Monitoring and Evaluation of Cosmetics, Shanghai
201203, China; 2. East China University of Science and Technology, Shanghai 200237, China
Abstract: [Objective] An HPLC method was established for the determination of azelaic acid and potassium azeloycinate diglycinate in
cosmetics. [Methods] The samples were extracted with 60 mmol-L™" sodium hydroxide water solution-methyl alcohol. After centrifugation and
filtration, the analysis of azelaic acid and potassium azeloycinate diglycinate was performed with a SVEA C8(250 mmx4.6 mm, 5 pm) column,
using 15 mmol - " potassium dihydrogen phosphate solution (pH=3.0) and acetonitrile for gradient elution at a flow rate of 1.0 mL-min”".
The analytes were detected with UV detector, and quantified by external standard curve. [ Results] The results showed a good linearity in the
range of 5—1 000 wg-mL™" with correlation coefficients (r) larger than 0.999. The detection limit of azelaic acid and potassium azeloycinate
diglycinate (LOD) was 0.020% and 0.015%, respectively. The spiked recoveries were 87.66% to 108.96% with the relative standard deviation
(RSD) of 0.6% to 3.3%. [ Conclusion] The method is simple, rapid and highly sensitive. It is suitable for the determination of azelaic acid and
potassium azeloycinate diglycinate in cosmetics.
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Table 1 The CAS No. molecular formula and molecular weight of azelaic acid and potassium azeloyl diglycinate

Ry CAS 71 Pi RN
Name CAS No. Molecular formula Molecular weight Chemical structure
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Figure 1 HPLC chromatography of azelaic acid and potassium azeloyl diglycinate (1: Potassium azeloyl diglycinate; 2: Azelaic acid)
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Table 2 Results of positive standard recovery in different matrixes

TH FRbf i o ity Y (AN HUEEISS &S RSD/%
Item Weighing sample/g Content in the sample/mg Standard quantity added/mg Total content measured/mg Recovery/%
T- & Azelaic acid

WAIKIEZE Water matrix 0.101 1 20.199 78 20.01 39.425 1 96.08
0.101 2 20.219 76 20.05 39.814 2 97.73
0.102 1 20.399 58 20.12 39.518 4 95.02 1.0
0.102 8 20.539 44 20.32 39.884 5 95.20
0.103 4 20.659 32 20.15 40.156 4 96.76
0.105 8 21.138 84 20.88 412121 96.14

BiHEZE Cream matrix 0.123 1 18.477 31 15.02 33.4254 99.52
0.1102 16.541 02 15.12 31.256 4 97.32
0.104 8 15.730 48 15.42 30.156 4 93.55 94
0.105 1 15.775 51 15.58 31.2245 99.16
0.1152 17.291 52 15.69 32.3345 95.88
0.104 2 15.640 42 15.31 30.256 4 95.47

FLEZE Emulsion matrix 0.102 1 10.220 21 10.12 20.653 4 103.09
0.103 5 10.360 35 10.15 21.2545 107.33
0.104 5 10.460 45 10.21 21.5854 108.96 33
0.1024 10.250 24 10.84 21.123 1 100.30
0.1046 10.470 46 10.22 21.0536 103.55
0.1058 10.590 58 10.64 21.3538 101.16

BEIFE Gel matrix 0.1054 21.206 48 20.05 41.2235 99.84
0.1045 21.025 40 20.11 41.585 4 102.24
0.1121 22.554 52 20.48 43.2526 101.06 23
0.1025 20.623 00 20.25 40.787 9 99.58
0.1011 20.341 32 20.64 40.151 6 95.98
0.1074 21.608 88 20.00 41.1254 97.58

T RAFMEIEE Potassium azeloyl diglycinate

Wi AS/KHEZE Water matrix 0.1025 5.13525 5.25 10.124 5 95.03
0.1031 5.165 31 5.64 10.661 8 97.46
0.1045 5.235 45 5.35 10.5859 100.01 20
0.1121 5.616 21 5.58 11.2125 100.29
0.1058 5.300 58 5.15 10.359 8 98.24
0.1045 523545 5.25 10.458 9 99.49

BEEHE Gel matrix 0.1066 2.174 64 435 6.686 7 103.73
0.1057 2.156 28 4.65 6.989 4 103.94
0.1078 2.199 12 4.26 6.757 8 107.01 i
0.1069 2.180 76 4.35 6.686 9 103.59
0.1099 2.241 96 4.45 6.959 2 106.01
0.1085 2.213 40 4.66 6.969 5 102.06

242 =@ EF AT EE R BB VAR NI AR DRI, B bR K F B A 6 UK
FLIB MUK A A FP2s ORI 0PRSS I —%E 56, TH5 IR R AR 22 (n=6) (£ 3) . 4R
T TR T T H IR A ORI BB R kR DGR AR A R R

R3S EEEFUNRAY R4S

Table 3 Results of recovery in blank matrixes

i H VA IR [EZ % Recovery/% Sy RSD/%
Ttem Standard quantity added/mg 1 2 3 4 5 6 Average
BEKE Gel matrix
TR Azelaic acid 0.5 88.34 89.78 87.66 90.90 89.23 90.23 89.4 1.30
10 90.23 90.23 89.12 88.38 9225 89.98 90.0 1.50
Tt H&RRE Potassium azeloyl diglycinate 0.5 88.65 87.89 90.76 90.44 8990 91.34 89.8 1.50
10 90.66 92.34 9523 91.16 93.56 92.65 92.6 1.80
7 Cream matrix
T FR Azelaic acid 0.5 95.67 97.56 96.36 94.35 93.65 94.23 95.3 1.60
10 96.33 9545 101.57 95.65 97.23 95.87 97.0 2.40
Tt H 2B Potassium azeloyl diglycinate 0.5 9422 9323 93.67 9724 96.23 97.68 95.4 2.00
10 96.45 9525 96.67 96.58 96.44 96.56 96.3 0.60
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% 3 (%) Table 3 (continued)

mH M IRy [FJ % Recovery/% -1 RSD/%
Ttem Standard quantity added/mg 1 2 3 4 5 6 Average
FL Emulsion matrix
T- ik Azelaic acid 0.5 91.13 9356 94.12 9398 9523 95.12 93.6 1.60
10 98.67 104.12 9345 98.65 9564 97.34  98.0 3.70
Tl HEMRE Potassium azeloyl diglycinate 0.5 96.68 9423 9556 93.65 9542 96.15 95.3 1.20
10 9579 95.53 97.23 98.34 101.13 10245 984 2.90
K7 Water matrix
TR Azelaic acid 0.5 9532 96.13 9545 93.16 9545 96.78 95.4 1.30
10 100.12  99.35 97.89 99.15 98.25 96.83  98.6 1.20
Tt H2FRE Potassium azeloyl diglycinate 0.5 9432 95.89 9423 96.15 97.26 95.75 95.6 1.20
10 100.33 100.45 98.45 97.63 98.78 9645  98.7 1.60
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Table 4 Determination results of azelaic acid and potassium

azeloyl diglycinate in different samples
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TR B Cream matrix 19.259 20 96.3
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Emulsion matrix
BT Cream matrix 14.307 15 95.4
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BEIE Gel matrix 19.428 20 97.1
Tt /K& Water matrix 1.219 5 24.4
HERE . AR ERY
] .
Potassium S5 Wt i n.d. No labeling !
aeloyl 3L Kot A /
diglycinate Emulsion matrix n.d. No labeling
3 itig

R T FARATE ) o B A, SCI A R AR T
TRRAT R H AR A AR R T
C184F EHEAE | CAAE AT C8 AL S 4 FA RIS Y 1 o0 i
HEAT 43 B HL AL, G A 5 43031 R Agilent ZORBAX
SB-C18(250 mmx4.6 mm, 5 wm) . Ultimate® XB-NH2
(4.6 mmx250 mm, 5 wm) . C585V1 % #L SVEA C4
(250 mm X4.6 mm, 5 pm) ,SVEA C8 # (250 mmx
4.6 mm,5 wm). Z5H fECI8H: b, F R AIT ik —
HAZ RN B A A B8, B E R ShAH 894 HLAH 9 L
BETTE 100%, 3SR ARE H 06, FERSEHE L, Tt
TH AR T DL g FUE T R ISR AT AT

http://www.sjpm.org.cn/




I G &S 2002 4F 12 J145 34 35 55 12 1)

+ 1255 -

SRARGE , ANBEH I . 7E CA4FERN C84E TR AT —
Pk — H 2R R 34 P AR B ok, I BLAS B = 1R
BRI o AHAE CARE b BT B H & R (7
AT, SN RE B, Wl A P C8 AR AE
AT Ay B A

RYG IS FE BT A HUAH S5 R £ Fn R A
ARSI R G 2 P L A B . 450 A
MUAH A H B, 76 T R R A 8, LA, i B)
TR TIRTE R NG . 1T CHEVE A BRI RS , JE25F-
o, IF H2 Rk & RS 2R AT 70 B o TR, Sk
FEOTENENAHIAE o AEXIe AT i v & UK AH R iR —
SUEPGE AT, T LABCE IR L S IR R IS L, &
T E A3 A T 10.15.20 mmol - L R — S04
WAE 2.0.3.0 LK 4.0 %5 34> pH 54T B9 R 47 1 g
TELA Ry BAE I o R4 R, 78 2~4 1) pHAE T[]
P, pH R 9728 Ak % - 15k — H 22 R 4 Al I T8 5 i 42
/N BIREAS BN R I . (HUR pHAE A XS T R
HISZ ISR, pHAE N 2 FI 3 I, T MR IR A8 0, 24 pH
EH NS 40T R RBUNHE R . 15 mmol - L Y8
i A YA AR pHAE N 30 R Il 2 FhfE
WAL A W1 53 B8 BE A 3 Tl B i AN ] pH 2514 T 34 g
1RENH RS . B T pHAE R 3.0 (BEIR — A
B AR E S AR B () 7K AH

SR FHBERE B R FLIBORKGR) 0 BEERE S ol impr e
i, 255 25 BRI A P AR MR o, AR )28 2 5
THIEE 50% HEE . 2 .50% N .60 mmol - L & A4k
£ 120 mmol - L & & LN .60 mmol - L™ & A AL #H - F
P (12 1) 7 FhHR IO AR 2H 20 i $2 BUSCR 52 1)
RN, TR R A T EE .50% H
s 2 .50% 2 .60 mmol- L& 8444 . 120 mmol - L™
A AN R B 3 5 R 509%0~68% Fl 70%~90%
Z 6], 7£ 60 mmol - L & EALEN : FEE(1: DH T RN
T B H AR AR IR RE IR 2>85%, I Ja i
AR A 7 AR U )

SEYG R B A R IO R) X T R A R UK
SEMAAR K . S REEE 58 4K T W AR rh 4R L R
SR T 20.30.60.,90, 120 min %5 54N [\ 4 7
PRI ], o 2060 T R & i fketde g A THR I, 245
5 RS H I FEAES T 30 min I, 7 [ 52 5 (R RE i 4 B
FH R 10% LAT 5 245868 75 FE I [H] 287 60 min B, A7 1)
FE R BCR AT LA F 80% ; 24 HLHU ] >90 min Fif, T-
TRIARICR AT DLk F 90%, I Hrm b 2, THE
—E PR EGR B, v LA T R AR BCR I N, il

2L 72 60 “CHAF HEHL 90 min AIHREUT 2, B 78 VFLI .
TR RN 7K FE 5T (1) 4 FhOAS[R] 386 BT B FE &, T R AT —
P — H AR PP PR IR I RE IR 21 85% L L.

HAT, 1 & T R At bt 24T 3 B «
(1) 10% T —+1% /K512 5 (2) 15% -1 ;(3) 20%
TR, T H &R & A — el 2%~
8%, SEIRZERVT LA, & T IR A Aot St A i A U
TE G B SRR R A 53 T S ITE 88%0~97% Y15
W, T B H AR E g R SRS bR A 2
R 3R R & T B H =R B A S e A
— A B S RO AR R R 24% ., H ET it
o RN T H AR AR b S AT
B R[R SRR A At B R 35 ANSE, 3 A ekt
Mbrs e S HSEMERZ .

BT, T AT i H & R L 5 kb
WA RAF DI, FEIR TS A EEE Ty T ) Akt
FW IR R Bl AR et R BT & DL SRR
5T, T R M HAT AT — H &R A v] Ry i 2
B Z AR, R A 25 S Aot i 1 o WA Y
K THREL . ABFIEEN T S B0 AE CL ik sl e K | BE
e B R FLIRAE 4 FhE O3 T A Aot i T R M
AT B — H &R 0 & e ke RN
T LT AR O, AT DL B0 2 At i A 9 T R A
T R AR, B PR R, T LA
SETTI L% P AL S T e R T e A R
Y A AT R o I R IR T E T E N A S
F1, 0 W et i TP DO B T AR S
(% 7 9 A SCR 52 I 37 7 0 1 2 o 50)

S 3k

[ 1 JRRR . W K HAT AR e dp Wk S 28 v g i [0 ) e e T,
2010,33(3):35-36.
SONG X. The application of azelaic acid and its derivative in skin
protection and cosmetology[J]. Hebei Chem Eng Ind, 2010, 33(3):

35-36.
[ 2 ]3R5, X5 . T RRIGIKATZS A0 5 st R L) ]t E 24, 2007, 16
(18):57-58.

ZHANG Y, LIU Z Y. Advances in preclinical pharmacy of azelaic
acid[J]. China Pharm, 2007, 16(18): 57-58.

[ 3 ]2, B0 . £ A BRI IRTT P E I ] b IE BE B 227 2%
#5,1994,14(11):516-517.
LI G F, ZENG K. Effect of azelaic acid in the treatment of skin
diseases[J]. Chin J Hosp Pharm, 1994, 14(11): 516-517.

[ 4] WREEEs . T W 00 245 B4R HIANIG RS (U], v B B pe 2 2% 2 s
2002,22(4):242-243.
CHEN G R. Pharmacological action and clinical application of azelaic
acid[J]. ChinJ Hosp Pharm, 2002, 22(4) . 242-243.

[ 5 ] 1A U il 28 T- 8 (Azelaicacid) [ J . EAME 2y . &2 A4k
2 3, 1993, 13(2) : 108-109.
XU J E. Anti-acne medicine azelaic acid [J]. Foreign Med: Synth

http://www.sjpm.org.cn/




+ 1256 -

Shanghai Journal of Preventive Medicine Vol. 34 No. 12 December 2022

Drugs Biochem Med Prep Fasc, 1993, 13(2): 108-109.

[ 6 ] HRLNR . ERL MR T LA (Bt bn 5ok H % (2021

AR YA (2021 4F 45 62 5) [EB/OL . (2021-04-27) [ 2021-09-
16 . https://www. nmpa. gov. cn/directory/web/nmpa/xxgk/ggtg/qtggte/
20210430162707173.html.
State Food and Drug Administration. List of used cosmetic materials
(2021) Issued by NMPA [EB/OL]. (2021-04-27) [2021-09-16].
https://www. nmpa. gov. cn/directory/web/nmpa/xxgk/ggte/qtggte/
20210430162707173. html.

[ 7 ] B a2y dh B PR R . et i %2 2 BoRMLIE (2015 4F i)
(M1 b5t AR R4, 2018
NMPA Expert Committee on Cosmetic. Safety and technical standards
for cosmetics (2015) [M]. Beijing: People’ s Medical Publishing
House, 2018.

[ 8 ] KISHORE M, JAYAPRAKASH M, VIJAYABHASKARA R T.
Spectrophotometric determination of azelaic acid in pharmaceutical
formulations[ J]. J Pharm Res, 2010, 3(12): 3090-3092.

[ 9 ] ALZWEIRI M, AL-HIARI Y M, ABURJAI T, et al. On-column
approach in the HPLC-UV analysis of non-chromophoric compounds
using azelaic acid as a model [J]. Jordan J Pharm Sci, 2012, 5(3):
243-251.

[10] MALIK D S, KAUR G. Validated stability-indicating RP-HPLC
method for analysis of azelaic acid in pharmaceuticals [J]. Indian J
Pharm Sci, 2018, 80(3): 503-509.

[11] BOBRO S G, TIKHONOV O I, BLAZHEYEVSKIY M Y.
Quantitative determination of azelaic acid in “Propolis” gel with the
propolis phenolic hydrophobic drug for treating acne [J]. J Pharm
Pharmacol, 2015, 3(2): 73-79.

[12] LEVAI F, LIU C M, TSE M M, et al. Pre-column fluorescence
derivatization using leucine-coumarnylamide for HPLC determination
of mono-and dicarboxylic acids in plasma [J]. Acta Physiol Hung,
1995, 83(1): 39-46.

[13] ELBERT W, BREITENBACH S, NEFTEL A, et al. 4-methyl-7-
methoxycoumarin as a fluorescent label for high-performance liquid
chromatographic analysis of dicarboxylic acids [J]. J Chromatogr A,
1985, 328: 111-120.

[14] GARELNABI M, LITVINOV D, PARTHASARATHY S. Evaluation
of a gas chromatography method for azelaic acid determination in
selected biological samples [J]. N Am J Med Sci, 2010, 2(9) :
397-402.

[15] ALZWEIRT M, TARAWNEH R, KHANFAR M A. Gas
chromatography/trace analysis of derivatized azelaic acid as a stability
marker[J]. ] Sep Sci, 2013, 36(19): 3200-3205.

[16] URBANEK M, POSPISILOVA M, POLASEK M, et al
Determination of azelaic and sorbic acid in pharmaceduticals by
capillary electrophoresis [J]. Chromatographia, 2002, 55 (5-6) :
333-337.

[17] SCALIA S, BIANCHI A, VILLANI S, et al. Assay of underivatized
azelaic acid in pharmaceutical and cosmetic products by HPLC [J].
Pharmazie, 1997, 52(12): 929-931.

[18] GATTI R, ANDRISANO V, DI PIETRA A M, et al. Analysis of
aliphatic dicarboxylic acids in pharmaceuticals and cosmetics by
liquid chromatography (HPLC) with fluorescence detection [J]. J
Pharm Biomed Anal, 1995, 13(4-5): 589-595.

(Wefa HH# : 2021-09-16)

(524 : IR AREIR s Bt EHL)

WA E R R B EIFREESRAR £
AHDEPEZZEEROPES T

FEBRFEESREEM 6 RAFME IgMFn
I9G Lk 7k F oI 247

Delta TRk BEMESBREIE R EHE
ME LRI B RFESEBNmb SR E

http://www.sjpm.org.cn/




