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Determination of retinol palmitate and retinol acetate in formulas for special
medical purposes intended for infants by HPLC
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325 nm, %R AW ALK BEAZ AN 6L B 4R B BT ] 4 3.5 min, AL
KEBBRERGH A A 6.0 min, £ 0.05~10.0 pg/mL 24
MAR X (R*=0.999 9, % R4 31 4 2.0,2.5 ,Lg/loo g, 4

GHEFABRPEILR T LR TAEHAAMBRAESEH 0.0~
817.0 pg/100 g . #45% A 0.9% ~09. 4%»%%% BB AT

# 0.0~8 683.0 png/100 g, 4 F EH 3.3%6~6.3%, R Bl & An
RO K 81.00~90.000, % k0 Pk R A
B
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Abstract: Retinol palmitate and retinol acetate in formulas for special
medical purposes intended for infants was determined using NP-
HPLC. The HPLC system consisted of NH; column (150 mm X
4.6 mm, 5.0 pm), mobile phase of n-hexane-25.0% tert-butyl
methyl ether n-hexane solution (95 : 5), flow rate of 1.0 mL/min,
injection volume of 50 pL, column temperature of 30 ‘C, UV
detector detection wavelength of 325 nm. Results showed that reten-
tion time of retinol palmitate and retinol acetate were 3.5 min and

6.0 min, respecitively the linearity was good in the range of 0.05~
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10.0 pg/mL with a correlation coefficient of 0.999 9, the detection
limits were 2.0 and 2.5 ;1g/100 g respectively. The content of retinol
palmitate and retinol acetate in formulas for special medical purposes
intended for infants were 0~817.0 and 0~8 683.0 ;g/100 g, the
precision were 0.9% ~9.4% and 3.3% ~6.3% respecitively. The re-
coveries of spiked samples at three levels were 81.0% ~90.0%. The
developed method presented the benefits of simplicity, rapidity, good
separation, high accuracy, high precision.

Keywords: formulas for special medical purposes intended for infan-

ts; retinol palmitate; retinol acetate; determination; NP-HPLC
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1.1 #et 5=
L11 MRS EGR

RF 2 TC FUBEE T ok CAD R 2 L 2R 1 3 43 7K A I8E O
3 (B 5 B2 3L AR 1 IR B K AR IEC 7 W8 (C L)/ B SE BRI J7 Wik
(C2) R /MR A i E S LBE T 7L (D), R B2 B 3L 8 77
A FEH CED VI B 24 R A3 1 A5 7 5 3L (1) Tl 4

R B T A A T TR A o - 0% 98,126, 48 [ Dr. Eheren-
storfer 2\ A ;

e BEORE RR MR AR VE . Al B
Eherenstorfer 22 7 ;

BT HE W L OE C bt
AR T

AR TC K R s a3 A Al [ 25 4R AL R OR A R

St b A AL, b5 S R

5
e

A JREE F WS > 400 U/mg, & IR 15 35 A W B4 A R
TALAF .
1.1.2 FEUHEE

175 TR AR £ A LC-20 A 380,47 DAD Kl 25 . H 4 &
YNGR

e 4R % # - HMS-350 %1, | i 5] o L 25 4 BR 2 &

B T3 A K BS224S B L 48 [ 98 £ Rl A T 5

BB HELOHL L XIR B, 28 2kt KRB b BED A R
N FE

H 2 BE i1 PB-10 A, 18 [ 58 2 Fl 0 A 7l 5

H P R K VS . HWS-28 38, | — 8 B 2% AL 22 TR
YNEI®
1.2 Ak
121 BRUEFEBAE A PRI 5 B A AR R R 29 25 mg O
% 0.1 mg) £ 26 mL A&, FELBEMITEHEEA
JE 5 BRIBOCRL 2 W 1R T 29 25 mg ORI %2 0.1 mg) % 25 mL 5§
BT KRR R EZE. 2 HR R 0.50 mL 45
WV TR 50 mL AT, FoF e B 2 208 .44 10.0 pg/mL
IRFRE % W, 43 RS B 0,050, 0,10, 0. 20, 0.50, 1.0, 2.0,
5.0 mL RARE AW ZE 10 mL FHH, FE bW BE 2,
PHUJE Hy 0.05~10.0 pg/mL F4RAESE .

1.2.2 {3l 1 ol
(1) FF 5L PRI B RAE SO AR E 25 g & 250 mL st
A 200 mL 4K (2 40~45 C) IR R AL FRE.,
F 5.0 ¢ ARG RIETRE L E 50 mL B0 BRE B R R
OB R L) s AR ORI AR 5.0 g 2 50 mL .08,

(2) HEfF 800 U/mL A JNE H B : FRHL 100 mg &
B0 4.0 g /K Z B4l F 100 mL 25 & i P, gk 80 mL
R IR BR A AT pH 2 5.0, A 0.2 ¢ AJRZE H B
A5 min, BHG &R BB, AR T A 5.0 mL KR
JNEE HEE A IRSIE B T (37+2) CK¥ 30 min J5¥4 4.

(3) $RI . (A B RN 20.0 mL 2% B B2 P B, PR
15 min, il A 10.0 mL S5 ¥R % #2 B 15 min,5 000 r/min
B0 10 min, B2 48 2 1 T = 80RO €35 53 T .
1.2.3 @& @a%H: . Agilent Zorbax NH, (4.6 mm X
150 mm,5 pm) ;L BIAH - 1E & %6-25 %0 U T 3 i 1E 2 ¢ (R
FULL 95 0 5) , S5 H6 BE VR 5 #2030 C 5 33# :1.0 mL/min; iF
B o 250 pl; 58 ARG DN 2% % 1K : 325 nm,
2 BB bT
2.1 BUEXREE

A ol P VR VB £ 35 SO 2, DA TR (YD Dy A
AR S HEAE IR BE (X0 i 18 AR B o 2 ) A o T 2 0 A0 O A A
MRTE 2 M B2 R .Y =286 042X —662.074 5(R*=0.999 9),
0 I R e £ MR T AR Ol Y =309 862.3X —4 460.171(R* =
0.999 9) ARk TAE A BE 9 0.05~10.00 pg/ml . £ i il £
R RAF AR TR GB 5009.82—2016 AR a1 1/4 £%,
WEJEREET .
2.2 HWHRIMESR

BLzs [ A 1 2 ~ 3 %5 X R VR B TR A 6 oE T W
0.05 pg/mL, AT E 11 3R, M4 A6t BR Y 1153 77 3 LOD =
3sd /b M LOQ = 10sd /b (sd g #5 Ml 25 . 0y Al 8 4
YIRS 0.5 g, LR 10.0 mL B, 5 A
BRIt PR L3R 1. o7 ik i A s BR 5 5 1 B2 GB 5009,
82—2016 [ 1/3, i B A 56 5 ok LA B0 /2 1) R AU
23 HREENEMBEERR

FEERBE A& A~F 550 FAT IR 6 4, 3 it & % W
il 8 7 ik ) o A S O VA R VBROME €5 TE  E  E R BET |
A~ 5 v 00 3 T A el TR 156 0400 26 R T TR TG 5 ek O 85 8 4%
RO 2.3, 455 57 e B5 BT £ ob 3@ o W i —Fhopt o
P 2 VR S 4t A 28 AR UR . LS 0 2 0K 406 335 T X 2 1 22 S T AN

F1 WMHRMESR
Table 1 Detection limit and limit of quantification

o I3 kg B/ ik EmR /

(a7 AR 1 1 B/ m AU bRl i 2% sd
(107 2pg+gH (10 2pgeg b

L A 14 550 14 794 14 845 14 529 14 823 14 782
o 119.4 2.5 8.4
i B2 Tt 14 725 14 677 14 755 14 513 14 704
Ot e 14 868 14 831 14 701 14 921 14 932 14 837
] 103.5 2.0 6.7
[i7di 14 682 14 854 14 844 14912 14 624 /
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Table 2 Content and precision of retinol palmitate in formulas for special medical purposes intended for infants

i

WA/ (10 2pg - g D

2 {E/

RSD/ %

fie 75 1 2 3 4 5 6 (10 2pg+ g
A 658.7 636.8  629.0  632.9  625.1 648.3 638.5 2.0
B 811.6  811.0  818.4  827.0  810.3 823.7 817.0 0.9
C1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 /
C2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 /
D 23.0 19.2 19.4 19.5 22.9 23.0 21.2 9.4
22.5 23.8 25.3 25.4 25.6 26.3 24.8 5.6
397.1 425.1  430.6  401.2 4235 435.4 418.8 3.8
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Table 3 Content and precision of retinol acetate in formulas for special medical purposes intended for infants

F:

MEME/ (10 " pg e g™ D)

2 fE/

) RSD/ %
7] 1 2 3 4 5 6 (10 2pgeg™ b
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 /
B 0.0 0.0 0.0 0.0 0.0 0.0 0.0 /
C1 903.3  991.2  978.2  990.9  947.6  984.6 966.0 3.6
C2 988.4  909.2  933.5  933.5  938.7  920.3 938.9 3.3
D 0.0 0.0 0.0 0.0 0.0 0.0 0.0 /
E  8099.4 78844 9147.6 §842.8 9052.4 9071.4 8 683.0 6.3
F 0.0 0.0 0.0 0.0 0.0 0.0 0.0 /
[ & FC J7 v J S P A AR IR 1B & 4 0.0~ 817.0 pg/100 g, [F) o Ji U 94 Tt A AR TR TG R R 5 e TS R P 1) 00 LA B v 1
WEHEN 0.9% ~ 9. 4% ME R R MR AR & /N 0.0~ W .

8 683.0 12g/100 g, M ¥ W7 Bk R
5 P A R D A K
2.4 hodxE 4R
"‘ﬁ?m%ﬁaiﬂoﬁ%‘(cnj@ﬁ%@i&ﬁ%@%ﬁﬂﬁ&
Euﬂziﬁt%m T BEASMRBE 3 03 A IS N2y 0.5,1.0,2.0
R RE R I /M“E’J/Eé P UV T A R e 3 A A ik B A
WK 3.0,6.0,10.0 pg. H A A R & ik A 4t
T2 VA o VA T AN . R R A R TR R R AL B R
FR TR AR TSR DL 4. | 3R 4 T, A B A A R IR 1Y S
) 7% n e B R [ iR Ky 82.6% ~90.0% . RSD {H 2y 1.8% ~
2.5 %6, P T I I R IR S TRD Rk BE R ISR Ol 81.0%6 ~
88.6 % .RSD {aﬁ 2. 2/~4 5% VR BE K i L 7 95 By o s R
T 95 453 v d 52 Z— s UL B T VR A R B B R

R4 FEMINARE I

Table 4 Results of recovery for spiked samples

Fis kG B K 3.3% ~6.3% K

HFR WINE/ ng iR/ % RSD/ %
) ) 3 86.4  82.6  85.6 2.4
R B T A
o 6 88.4  86.9  85.2 1.8
HiE TR T
10 85.6  87.3  90.0 2.5
3 81.2 853  83.1 2.5
LT I I
- 6 88.6  84.0  81.0 4.5
12 Fg
10 80.9  82.7  84.6 2.2

2.5 WWHEMEEE

L T A TR T R R B T R TR 1 A I T R A 3 L
1,7 Ak B2 G & P O B R IS L 2L R I T I R
G SRS R IR 5. BB 1 AT A, A A AR A R R AR
P B [E) 2 3.5 min, W0 35 S R IR f B8 B (] R 6.0 min, B 54 0
SE S R 2 Fob A P R 24 R A W R R RS L G B RE T
WP, R 5 A IR A AR HEVE WK S RE A P 2 ol B R
HI B ™>1.8, 8 TR=1.5/ — it B0k , BEIS 35 M0y

om

100 &
i g =
o 75 i &
m é = 5
g i
2=z | 2 =
E3 - g
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I fi]
Time/min
B 1 AR ik F AL B AR AR BR B Fe AL BF B R B
Figure 1 Chromatogram of retinol palmitate and retinol

acetate in standard solution
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Figure 2 Chromatogram of retinol palmitate and retinol ace-
tate in formulas for special medical purposes in-

tended for infants
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Table 5 Results of method systematic evaluation parameter

R t

S8 Ny R A MR DL

kAL P2 P il 72 i B2 P

P 1 VA TR 2.3 1.8 8 158 9 530
A 2.0 / 8 475 /
B 2.2 / 8 425 /

C1 / 1.9 / 9 882

C2 / 1.8 / 9 888
2.2 / 8 259 /

E / 1.8 / 9 641
F 2.1 / 8 136 /

KT8 000.%‘? 1223 000 19— MK . 2 WA 30 05 ok 1
W oy 5 KB AT T A4 40 85, 43 B AL RE R AT . U6 B %
%Bﬁﬁ&ﬂﬁaﬁ%ﬂﬁ,:ﬁ M. Rr BE B R R A iR
2% ARRE S TS 2 T M0 00 o B 0 1 3R W R 30 O 1
PRFER B2 T B4 L& 2 L B R A R AP R
PEL AT B .
3 énllﬁ

A3 5 T OE AR e VBRI R R P A oA
JUTRC 5 £ ity vp W 35 1A TR T ORI A00 5 TS R TR 1 3k . R
FH AR TR 1 Tl T 002 0 A g I e RO J2 1 S K PR B 1 RSO
B T A TR T R U T R e MRk W BE UL VE B B L R

94

BE PR B, S AT IR A 4 S L AN 2 Fh L B BENE . 7E0.05~
10.0 pg/mL B B2 PEAH 5¢ (R* =0.999 9) . F0 B W 455 Al 2 1
IR B T s T2 T At R 43030 2.0, 2.5 g/ 100 g, R[] 3%
e ] i 2R g 81.0 %6 ~90.0% . ol i i A K (4 R A=
B PR A R T < 055+ 40 B I I IR T < 0.87) e 5 A9 B AR =
R S A R A S I i 2R MV AR B BR Y £
FHA G %4 EF AR GB 5009.82—2016,

0 1 53 3R W B D U s e S R o v A
B Rt 2 Ay P R AL e LA I L AR R 5
SR % 25 A A, AT 30 5 Uk TG T R AL B TR R AL
B SR FH 1 W00 S R WU I A A R TR AT AL B R
i 3% F 5/ 6 2% (v 58 Ak ok B R R SR LORS A RE R UE B RE
1o AT SE AL S A . 0 R ST R i AT L R
T A o A I B 7 5 e 00 A D R R R R A I R i
M AP . AR AL B R RA T TIE « A E
T il B2 16 A0 o 2B B 5 S0 % b — 2B TS

S % ik
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