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Separation and identification of cis—frans isomers of retinyl esters in
fish liver oil by C,,~HPLC-PDA-TOF/MS’
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Abstract Objective: To develop an HPLC-TOF/MS method for the separation and identification of cis—trans
isomers of retinyl esters in fish liver oil. Methods: The retinyl esters were separated by gradient elution with a
mobile phase of MTBE- methanol-water on a YMC C3,( 250 mm x 4.6 mm, 5 pm ) column. The structures of
retinyl esters in fish liver oil were elucidated by ESI'~TOF/MS and by comparing with reference substances.
Results: Cod liver oil capsule contain all-irans and 13—cis retinyl palmitate. Shark liver oil contains all-irans

retinyl oleate, retinyl palmitate, retinyl stearate, retinyl gondoate, retinyl heptadecanoate and 13—cis retinyl
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oleate, retinyl palmitate, retinyl stearate. Conclusion: The established method is useful for the separation and

identification of all-trans and 13—cis retinyl esters in fish liver oil. The results obtained are valuable for its

manufacturing process and quality control.

Keywords: HPLC-PDA-TOF/MS; C;, column; fish liver oil; all-trans retinyl ester; 13—cis retinyl ester;

isomerization reaction ; structure identification
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Fig. 1 Chemical structures of all-trans retinyl acetate ( a ) and 13—cis
retinyl acetate( b )
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Tab.1 Gradient elution program
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1. &R R A BETRER (all-trans retinyl acetate ) 2. 4R NHEAEZR A JMTRIR A ML) (oxidation degradation product of all-trans retinyl oleate )
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Fig.2 HPLC chromatograms of cod liver oil capsule( a ), reference substances( b ) and oxidation degradation solution ( ¢ )
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Fig. 3 HPLC chromatograms of shark liver oil
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Tab. 2 Retinyl esters identified in fish liver oil by HPLC- TOF/MS
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(13—cis retinyl palmitate )
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(all-trans retinyl heptadecanoate )
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(13—cis retinyl stearate )
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(all—trans retinyl stearate )
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Fig. 4 MS spectra of all-frans retinyl palmitate

Z 5 AR REZR AR A e U A 3R A R RR TR 1Y
SEACRIIR " U S — ST o b, FLB i 18] 5 4 Fe o4

S

Ae 2= A PRI R AR, DL mz 269 5 524 B
BT i a e AR R A R IR R S H A AL
YIS — GBS A3 AT, 245 R e B B T T Y A
], A K BURRAE T8, iE— 25 U B 81k = AR 7T B
Ry TS SRR

S5 S FH TRIRE B8 2 o At 3k it v VA — T3
BT, B BURE A €03 08 1) 3k [, 454 m/z 269 15
T, RIS B bR R B A R AR R A TR
FARIE 0 F B A T, 25 A AR R A BRISS
FRRAE, i ot A € HL 0, O JEFHCh 2, Fe/h
AR E SR 7 5 A B 43720 AH G (5 i
B A A>3 DASHE 2 2 A TR LR 2,
U 3.5.9 MR A E] 273X PDA S8 AMR R
WA G 4 XA R A TERES AR RIS A S
BRTR—30, W 2.4.8 B FRml S4EE R A TR
B AR R T A I PR T — 350, PDA 58 4M A R M i
K5 13- G428 A BERRER X IR S AR TR], 341k 328
nm, (il 6 Mg 7 (5 F X0 544 R A A0
R TR -5 - bE FR TR AH B, 28R RIS K 3518 325
nm, 5 4 5 UGk A G IR RR TR HE A 4 s 5K
FaHY
3.3 i SRR S ]  ARYESCERRIE, )

Wi Had




| T T

- 2232 -

——

LYo mREE

Chin J Pharm Anal 2019,39(12) ‘ JPA

Y2 A A I, 13- I e
Zh4 317 . 327 TR MERDGERISEE,
T 2 Fob fen FFHRE b R 2 R A TR SR AR 1 S
13- AL, o T 13- IR 20 A T A
(R RERRRE, Touk B R, (A SCHkdRaE 4 R =
Al 2 A TR ALBEIR S5 0F F 27 2 13- =
Pyt G, AR A R S R A BRI R
it “2.4” TSAHSEAIR, # “2.17 T 40k [
BHIECH TR - K (85:15) 1 HEATHMIZHT, 45k
P 13- R derh 2 A BEFR TS X A S A L

UV
175 000
150 000 -
125 000 -
100 000

75 000

50 000

SRR E DA —2 (K5) o R PDA
FAB (F6) , @kt 13- geA % A BERRES
Xof HR it 9 58 A KW 53 3R 325 nm 5 328 nm, 5
SCERRE L, TR AR G R it
328 nm, ZRG LIS, A SRS E, e
KA R ATRAE 247 &M T IBEIR =94 13-
R, Hig2, 4, 8 Xbh, ik, W2, 4, 843
B 13- X 4R 2 A TMERES . AR NG . REASR
fisie % SAIAL RN T A e ALR N, S LB
K7,

25 000
0

N

-25 000 -

0 2.5 5 7.5 10

12.5 15 17.5 20 29.5 ¢/min

a4 A2 F A TS R R 4 £k % 38 78 W (oxidation degradation solution of all-trans retinyl acetate ) b. 4= J ZU4E A R A iy B2 i ( all-trans retinyl

acetate ) c. 13- 4L 2 A BEERTE ( 13—cis retinyl acetate )
5 4R ABRENSNEHEEIEE
Fig. 5 HPLC chromatograms of retinyl acetate

4 8 4 &
5.605/1 54 a 5.454/1 )
200 200- b
100 1004
— [selex] o~ b=
p o0 II »
B NN AN N
0+ 04
T T T 1 1 T 1 T 1 |
200 250 300 350 A/nm 200 250 300 350 A/nm

Eo6 £RIAHEE ABERE(a)5 13- IRXEEE A BEERES (b ) ZIMLILE
Fig. 6 UV spectra of all-trans retinyl acetate ( a ) and 13—cis retinyl acetate (b )
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