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rUnsaturated compound 2 ml

t— halogenation reagent 2 ml

stand in a dark place for 2h at room
temperature with occasional shaking
——5ml water

— 5 ml carbon tetrachloride

vigorously shaking

—— add hydradine aqueous solution (10 %, w/v) with
dropwise until colorless solution

Separation
r

carbon tetrachloride

|

aqueous

rinse with 10 ml each of water for two times

evaporate carbon tetrachloride under
reduced pressure

Halogen adduct

styrene unsaturated fatty acid

a drop of phenolphthalein neutralized
with 0.1 M KOH/MeOH solution
make weak basic solution

with above KOH/MeOH

Derivatization

2 ml phenacyl bromide/18-crown-6-ether
(5 mg/ml, molar ratio=10:1, acetonitrile)
heat for 1hat 80°C

L Inject to HPLC

Procedure of halogen adduct for HPLC

Unsaturated compounds : oleic acid, linoleic
acid, styrene (2 mg/ml, carbon teterachloride);
Halogenation reagent : Wijs, ICl 0.40 g/20
ml acetic acid ; Hanus, IBr 0.40 g/20 ml acetic
acid; Bromine, Bry, 0.40g/20 ml carbon te-
trachloride

Scheme 1
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Fig. 1

Chromatograms of halogen adducts of oleic acid

(A) Wijs method 1Cl: Peak 1, phenacyl bromide; 2, oleic acid (1622) ;

3, monochloro-, monoiodo-adduct (1660).

(B) Hanus method IBr:

peak 1, phenacyl bromide; 2, oleic acid (1623); 3, dibromo-adduct

(1665).
dibromo-adduct
Kaseisorb  ODS

(1667). (

(C) Bry: Peak 1, phenacyl bromide; 2, oleic acid (1622); 3,
p

) : Kovits

(4.6 mm id. X 250 mm);

retention index; Column :
Mobile phase : MeOH :

H,O(90 : 10, w/w), 1.0 ml/min : Detector : UV 256 nm
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Fig. 2 Chromatograms of halogen adducts of styrene

(A)  Wijs method ICl: Peak 1, styrene; 2, monochloro-,
monoiodo-adduct.  (B) Hanus method IBr: Peak 1, styrene; 2,
dibromo-adduct; 3, monochloro-, monoiodo-adduct. (C) Bry:
Peak 1, dibromo-adduct. Column : Kaseisorb ODS (4.6 mm i.d.
X250 mm); Mobile phase: MeOH : H,O (60 : 40, w/w), 1.0
ml/min ; Detector : UV 254 nm
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Fig. 3 Chromatogram adducts  of

linoleic acid

of halogen

b

Hanus method 1Br; Peak 1, phenacyl bromide; 2,
linoleic acid (1489) ; 3, dibromo-adduct (1521) ; 4,
dibromo-adduct (1533) 5,
monoiodo-adduct  (1578); 6,
monoiodo-adduct  (1600); 7,  monobromo-,
monoiodo-adduct (1624). () Kovits retention
index; Column : Kaseisorb ODS (4.6 mm id.
X250 mm) ; Mobil phase: MeOH : H,O (90 : 10,
w/w), 1.0 ml/min ; Detector : UV 256 nm

monobromo-,
monobromo-,

Table 1 Kovits retention index of halogen adducts
of unsaturated fatty acids
IBr IC1 Br,
C18~  1623(60% ) 1622(22% ) 1622(4% )
1665(40%, Br) 1660(78%, C1-1) 1667(96%, Br)

1490(47% ) 1489(3
1521(19%, Br)  1519(12%, CI-1)
1533(19%, Br) 1531(14%, CI-1)
1578(1%, Br-1)  1578(18%, Cl-1)
( ( )
( )

%) 1489(2% )

1600(12%, Br-1) 1600(38%, CI-1
1624(2%, Br-1)

1600(51 %, Br)
1623(11%, CI-1) 1621(47%, Br)

1640(4%, CI-1)
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C187 : oleic acid ; G187~ : linoleic acid.
log Vi—log V,

1=1000+200X 30 55

V : retention volume ; n : carbon number of fatty acid
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Identification of halogen adducts of olefins in
iodine value determination by HPLC. Yoshihito
Suzuki and Hitoshi Kowzumi (Faculty of Engineering,
Yamanashi University, 4, Takeda, Kofu-shi, Yamanashi
400)

Addition reaction of iodine-halogen to olefinic com-
pounds is used for the determination of iodine value,
although the value obtained by Hanus method is lower
than that by wijs method. In this study, unsaturated
compounds such as oleic acid, linoleic acid and styrene
were reacted with IBr, ICI and Br,. For UV monitor,
halogen adducts of fatty acids were derivatized with phe-
nacyl bromide. Separation of halogen adducts was in-
vestigated with a reversed phase HPLC system. In
styrene, halogen adducts were separated each other, but
IBr addition resulted in the formation of two bromine
adducts. The halogen adducts of long chain unsatu-
rated fatty acids were fractionated by preparative HPLC,
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because  their HPLC  separation was difficult. oleic acid and linoleic acid.
Fractionated halogen adducts were converted to halide
ion by the oxygen combustion flask method. Halogen
species were identified by the retention time of anion ex-
change chromatography and their abundances were de-
termined by peak area. In the case of IBr addition HPLC of halogen adduct; olefinic double bond ; iodine
reaction, only bromine adduct was observed for both value ; Hanus and Wijs method.
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