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Identification of vitamin A and unsaturated fatty acid in natural cod liver
oil based on a new method

HU Li-Wei, FANG Chao-Hua, WANG Qiu-Shi, PING Ding-Xin, GUAN Li-Ping"

(Food and Pharmacy College, Zhejiang Ocean University, Zhoushan 316022, China)

ABSTRACT: Objective To establish a new method for simple identification of vitamin A (VA) and unsaturated
fatty acids in natural cod liver oil. Methods The cod liver oil sample was saponified and injected into a
high-performance liquid chromatography system to detect the content of VA. After saponification of cod liver oil and
its excipients, injected them into a gas chromatography system to analyze the localization and percentage of linoleic
acid, eicosapentaenoic acid (EPA), and docosahexaenoic acid (DHA), and distinguish fish oil from vegetable oil.
Results Under the new method, the linear relationship of VA concentration was good within the range of

30.00-1500.00 TU/mL (*=0.9999); the average recovery rate was 96.1%. The relative standard deviation of
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instrument precision was 0.18%, the relative standard deviation of method precision was 1.13%, and the relative

standard deviation of intermediate precision was 0.98%. There was a significant difference in the content of fatty

acids between vegetable oils, fish oil and cod liver oil. Cod liver oil and fish oil were rich in EPA and DHA, while

linoleic acid was low. Corn oil, rapeseed oil and olive oil did not contain EPA and DHA, but they were rich in linoleic

acid. Conclusion The detection method establish in this article is simple and accurate, and can be used for the

determination of VA and unsaturated fatty acid content in cod liver oil, laying the foundation for the development of

ideal quality standards.
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Table 1 Gradient conditions of mobile phase

I} 8] /min HBE/% K1%
0.00 81 19
5.00 85 15
8.00 95 5
12.00 95 5
13.00 81 19
18.00 81 19
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Table 2 Temperature program

MWAR/(°C/min)  JREE/FC  REFFEE/min E1FEFE]/min
0 160 5 5
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Table 3 Peak time and VA content
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G ERTIN VA 544 A RIEERE, 0 aigE . DL VA
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Table 4 Test results of recovery

ﬂu#tt Jinef SR /% -4 Jal
%1% /(ug/mL) /(ug/mL) WCZR /%
25.00 23.45 93.80
50 25.00 22.87 91.48 93.37
25.00 23.72 94.88
50.00 51.53 103.06
100 50.00 48.76 97.52 98.34
50.00 47.22 94.44
75.00 72.19 96.25
150 75.00 73.55 97.93 96.58
75.00 71.67 95.56

224 WEA
AR T B VA X BRI ERE, JERERE 10 uL,
EME 6 W, e G R TAR, FFH SR v i 22
(relative standard deviation, RSD){E. & 0.18%(3& 5).
x5 UEHEEABRER
Table 5 Instrumental precision test results

e 1 2 3 4 5 6

IEHR/A 14103  1404.0 1403.4 1406.2 1403.8 14053
M.
b]l3
ik 1405.5
THFVA
RSD/% 0.18

KRS AR TR 6 0y VA b, 7E
VA iR 08 2 T HEEE, EARMIE 6 vk, B
VA &1, 11154 RSD H M 1.13%(3 6).
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Table 6 Method precision test results

P 1 2 3 4 5 6
Po=N
HR 4763.05 4679.36 4765.42 4840.19 4805.43 4778.87
/(1U/g)
R/ Uy P =N
Py 4772.05
/(1U/g)

RSD/% 1.13

rRAE S IR BUR—Ht VA FRIEES,, EARRT
IR AN [T B AS B o HE VA S e HEA TN E, 1058 VA &t
WAESS R, T RSD fH N 0.98% (3 7). &K 2 BRI RSD
{HI/NT 2%, PR EE RIT.
Fz7 HEBEERARER

Table 7 Test results of intermediate precision

e 1248 2
55 1d 524 51d 5502d
SR(IU/E) 476243 479526  4812.66  4705.98
S A A B
PR 4769.08
(IU/g)
RSD/% 0.98
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B Aeia g VA hhn, 2507 0. 2. 4. 24, 48 h
PERE, CRETEE, AR R, 4PRILE 8, Bk
JEHIFERLTE 24 h NESEME R . 48 h T AR 1S i mT g -
BRI RA—ERFR .
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Table 8 Test results of stability

PEFEI ]/ e TAT AR TR ARAE AL /%
0 1410.3 100.00
2 1406.2 99.71
4 1405.2 99.64
24 1407.2 99.78
48 1492.2 105.81

226 FiEFHIELR

RIETZ VA & BIER RN RAR s R, &6
R E R, MBI ELE 30.00~1500.00 TU/mL 35N
PESE R RAF(°=0.9999); FEISCRA 96.10%; (X HkE %
FE A AIXTARER 220 0.18%, T K5 25 B AR AR XA o i 22
h1.13%, ARG 25 B X AT RR T i 220 0.98%; A 11
PRI 24 h WHA REFTvE . Bk g
LREMER . BEER. BRR. FWES1THRRN, B
HERG TS - VA 15 .
2.3 SEGIEXRGML

2 JR A £ JHF i A8 A 0 i A 36 B0 RS 56 i S IR Y,
P A % 4 H % B R HP-5 B4048 (154:(0.32 mmx30
m, 0.25 pm); HEFECRJE 220 °C; Ml #iE 3 280 °C; ¥
FMNES; WE 1 mL/min; GFEHTFHERT 152 9).
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Table 9 Temperature program 1

WH/(°C/min)  WEE/CC CRIFATE/min JE47H[E]/min
0 50 1 1.0
25 220 0 7.8
3 230 18 35.0
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SR AA(ER): 30 mL/min, & /<.: 40 mL/min,
235 450 mL/min. JEFERE: 1 L, A3 E 50:1. d TR
(A RERE 5 3CHR[34]PORR], A4S SR B 7R 2406 53 8 B R ik,
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U P F T 25 T s X g P W e [

2.299
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Fig.3 Gas chromatogram of initial chromatographic conditions
fatty acid methyl ester

WNE 3 PR, ERIR IS EAET 10 min J5 32 IR
B, JER ] RE A IZ A BT R i b, XA A A ek ik I
G AE N HP-5 BANE (354 (0.32 mm=30 m, 0.25 pm);
HFEREE 250 °C; AMERIEE 270 °C; Wit AARS;
W 1 mL/min; @ISFFHERRR 23 10). 4R BoR
I 7 1% FF T F B S 7E 0~60 min P4 UG TE 5, HLRETERA 2 for
FWIHER . EPA Fl DHA 3 MO FIAR DR (K 4).

#z10 RMHARRERF

Table 10 Optimal temperature program

WH/(°C/min)  WE/SC PRFEESE/min 347 (] /min
0 160 5 5
5 190 5 16
2 230 20 56

SR AS(ERS): 25 mL/min, %< 30 mL/min,
2550 400 mL/min, #EFEED: 1 ul, 2 40:1,

10 20 30 40 50
453 1 [ /min
:a. JLIHER; b. EPA; c. DHA,
4 B R AOR 1

Fig.4 Gas chromatogram of chromatogram of fatty acid methyl
ester
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I%, TEEJRINIR 5 R 3.08%F1 16.38%., kM iw
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DHA 5 b o B -FARH I b &8 R 0 S T R S LAt AN 1
REWHTR, WA EIR HA 10%MARF L, A1 53 EPA Al
DHA &t RIE TR

25 | i

s ] iR FArE%
S 150 L Wi 2.60
= o125 | a b ¢ EPA 8.64
=100 |
3 s DHA 2621
= I
£ 501

25 |

0 1 Aal 24 jh A
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A a. WiHER; b. EPA; c. DHA.,
B 5 4528 AM g E g

Fig.5 Gas chromatograms of various oils
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Fig.5 Gas chromatograms of various oils
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