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Abstract — A simple method has been successfully applied to extract squalene and its byproducts alkoxyglycerol from
deep-sea shark liver oil. GC-MS was used to determine the extraction amount of the squalene and alkoxyglycerol, and
the content of them in rough product and refined product were compared. The physical property of squalene was
identified by measuring the pH value, peroxide value and iodine value. Under optimum extraction conditions, the
amount of squalene and alkoxyglycerol increased 35.0% and 21.9%, respectively, while the amount of fatty acid
decreased from 61% to 4%, especially, the amount of palmitic acid and oleic acid remarkably decreased. Large amount
of peroxide and acid were removed from shark liver oil after refining process. Because squalene contains lots of double
bond, so the value of iodine is much higher than squalane.
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Fig. 2. Extraction of squalene and alkoxyglycerol from shark liver
oil (A: extraction process of squalene, B: extraction process
of alkoxyglycerol).
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Table 1. GC-Mass analytical condition for the purification of unsaponifiable
matter from shark liver oil

Injection volume 1l

Carrier gas Helium

Ratio 150:1

Oven 140 (3 min) to 240 (10 min) at 5/min
Flow rate 1.5 mL/min
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Fig. 3. Typical GC chromatogram of fatty acid is in shark liver
oil ((a): crude oil of shark liver, (b): after extraction pro-
cedure of squalene, (c): after extraction procedure of raw
materials).
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Table 2. Fatty acids compositions (%) of unsaponifiable matter from Table 3. GC-Mass analysis of squalene and alkoxyglycerol in the
shark liver oil before and after the extraction step unsaponifiable matter from shark liver oil
Fatty acid Before (%) After (%) Concentration (wt%)
— Compounds .
Myristic acid(C14:0) 1.3 0.02 Before after
Palmitic acid(C16:0) 233 0.52 Squalene 21 56
Palmitoleic acid(C16:1) 52 0.08 Unsaponifiable matter alkoxyglycerol 18.1 40
Stearic acid(C18:0) 38 0.02 Total 39.1 96
Oleic acid(C18:1n9c) 45.8 2.85 Saponifiable matter Fatty acid 61 4
Vaccenic acid(C18:1n7) 3.7 0.02
Gondoic acid(C20:1) 6.7 0.05 3} Jefaoln o] JEfEe BAlY AFetle] ks Eal 2 (1)
oo acdC a2 o o < digiste] dFAZEARY FFE At 1 SARES
ervonic acid(C24:1) . . Table 3 LFERJIQITE.
Unknown 1.8 0.01 = 0w
o = - Table 30141 1OJAI= Vs o] FE 3 (Fig. 21 713 Foll 2
' kRS A A Sk AshEe] FRe A FolE AE
shlgt 2 gloteh, ATk A ZEHB] RS 242 21%
Squalane 9} 18.1%C14 56%2} 40% oF 24l o d o ® FobA|m Ao w
Z|HFAL & 61%14 4%= v-3- FA AT
AAE TS 61%C114 f-5- =LA skl
%“%W 2 7—15}3}@01 izsl— _7[: :g_z-] <] EEH 7—15}50 ]tlo]—}\
ST o S ol 2 5 dglom BHsEe YL A S/
T A
50
3-3. 29 58
ZRg Aoy Aekeke] 248 Table 40l LERJO] ]
WA, AFARII AFEe AV} gl we
e A1) AL UEE v R W LU 27
) dlo], Blg2 AFdEo] 25 1 ¥ 244 FAE UEhgl
) a . oo U =40 712AR EAA X}Olt a8 A4 ks Ae ?@}
Fig. 4. Squalene content in unsaponifiable matter of shark liver oil o1} 2= 010
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Table 4. Physical properties of squalene and squalane

Compounds pH Electric conductivity Surf:ace Speci'ﬁc Flas? point Acid value ~ Peroxide value  Iodine value
(uS/cm) tension gravity °O) (%) (meq/kg) (2)

Shark liver oil - - - - - 0.31 4.08 30

Squalene 9.65 0.0~0.1 253 0.854 Over 110 0.05 0.1 401.66

Squalane 4.36 0.0~0.1 249 0.865 Over 110 0.05 0.1 0.5
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