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ABSTRACT

in order to develope the method of quantitative determination of lipid hydroperoxide in human blood
serum, we tried the ferrothiocyanate method to total lipids extracted by Bligh-Dyer method and obtained
the results as follows.

1. The maximum absorbance showed at the concentration of Mohr's solution, 0.127M at pH 1.70 and
ammonium thiocyanate solution, 3.95M in the ferrothiocyanate method.

2. When hydrogen peroxide, cumene hydroperoxide, and oxidized linoleic acid were added to serum, and
extracted them by Bligh-Dyer method to examine the extraction efficiency, we confirmed that cumene |
hydroperoxide and oxidized linoleic acid were extracted in CHCl; phase, and hydrogen peroxide in
MeOH-H, O phase, respectively.

3. The concentration of lipid hydroperoxide of total lipids extracted from normal adult serum was 2.0x10 M,
and increased proportionally the concentration of lipid hydroperoxide by increasing the amount of serum.

4. When we compared the total lipids extracted by Bligh-Dyer method and total lipids extracted after lipo-
protein is precipitated by Yagi method in human blood serum, the concentration of lipid hydroperoxide
was showed nearly the same value.

From our results, we concluded that the concentration of lipid hydroperoxide in human blood serum could
be determined quantitatively by ferrothiocyanate method.
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Table 1. Absorbance on each concentration of

hydrogen peroxide

Concentration Concentration

Absorbance
(%, Absorbance (%) S
S5XxX 1074 0.00 5xX 1074 0.43
1x 10973 0.0} 1 X 107! 0.90
5x 1078 0.05 i X 10° Scale out
1 X 1072 0. 09 — —
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Bligh-Dyeri o2 %% %% cumene hydrop-
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o] IFHFXNog BE A4S cumene hydropero-
xide 8] Z2E&BAFE 063X10° M cm ! o).
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Table 2. The comparison of absorbance on CH Ci3
and MeOH-H, O phase by Bligh & Dyer

method
Sample Phase Absorbance

Serum CHCl; 0.013
MeOH-H, O 0.00

H, 0,2 CHCl, . 0.00
MeOH-H, O 0.11
MeOH-H;O 0.04

The concentration of hydrogen peroxide added was

1 x 10 %,

H,0,9 : 0.8mi H,0,

H,0,%: 0.1ml H,;0,

Table 3. The change of absorbance on each

concentration of cumene hydroperoxide

Conc. of CHPQ* Absorbance Conc. of CHPO™ Absorbance

(104 M) (Agso) (107*m) (Aaso)
1.0 0.07 5.0 0. 31
2.0 0.14 6.0 0.37
3.0 0.19 7.0 0.43
4.0 0.25 8.0 0. 49

* CHPQO: cumene hydroperoxide
This date was used for the standard curve{Fig. 1}.
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Fig. 1. The standard curve of curve of cumene

hydroperoxide.

hydroperoxide & Bligh-Dyer§ o2 FZ 313 &
CHCl,; 23} MeQH-H,0 9] 5% & hydrogen pe-
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E 233 A% Table 294 ¢ o] H,0,+= MeOH
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1X107*M cumene hydroperoxide 29§31} 1 X 107°M
M cumene hydroperoxide 89428 A 713 A& Bl-
igh—-Dyer o2 F&3ld §3-E S A
Table 4 9} ¢} 2¥°] cumene hydroperoxide ¢ &
A %2} lipid hydroperoxide 7} CHCl,; 20X F&
Y9 AL ¢ 5 Uk AA cumene hydropero-
xideol| 4] CHCl; Zo|Ax e} §F3 =7} o] E2gRT A
Al Jebd AL cumene hydroperoxide €5 7F Me
OH-H,03co2 &9 Zydu Aztan,
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3) 43lE Linoleic acid d7} 8%

A8lE 3.6X107*M linoleic acid 8943} A+31¢ 3.6
X 1072M linoleic acid £9-& #7138t €3 & Bligh
~Dyeri 0.8 #%&3ld FJEE S d34= Ta-
ble 59129} o]l A3l linoleic acid 8 59 li- Sample Phase Absorbance
noleic acid hydroperoxide ¢} %f’“ 9] lipid hydr--

Table 4. The comparison of absorbance on CHClj
and MeOH-H,0 phase by Bligh & Dyer
method

operoxide = CHCl: &0 2 FEH+= A& ¢ 7 g:::(()) E:—Ité:s (()) 652

ass MeOH-H, 0 ' 0.09
o] Aztz FH B KA EASH= lipid hydro- Serum + CHPO  CHCl, 0. 56

xide¥ CHCls &4 F& =", hydrogen peroxi- MeOH-H, 0O 0.095

de= MeOH- HzO%OﬂH %%%% 2 T AL The concentration of cumene hydroperaxide added

o] A5 & B¥ ferrothiocyanate®d el 9|8} =& was 1 x 102M.

ZAe oo &R 3= hydrogen peroxide & 2] 2] * CHPO: Cumene hydropercxide

%l lipid hydroperoperoxide#t= & & 5 AUTh
Table 5. The comparison of absorbance on CHCl;

6. SIXOIAM FE8 Total lipid2} Lipoprotein | and MeOH-H, O phase by Bligh & Dyer
OiA 2] Lipid hydroperoxide2t2| H|in method
o)A Bligh-D © % total lipidg F& T oon.

273 Bligh-Dyer™ : s e Sample Phase Absorbance
st A 89 Yagi®el TBAG E3Al AHEE AW
& Hasl 2 ¥ PAeM lipoprotein S HA Serum CHCI, 0.013

_ . MeOH-H, 0O 0.00
N " .

Azl & Bligh-Dyer 2.2 lipid & A F& 3l LA CHCl, 0. 47
A lipid hydroperoxide %2 ferrothiocyanate MeOH-H, O 0. 00
oz ZXs A7 3 0.1ml & 0.2ml & A3 Serum + L.A. CHCl, 0. 49
S o] Table 69419} o] 719 S & ghe uyeh MeOH-H,0 - 0.00

A,

ol¢} e A= HA lipid hydroperoxide %2
R g o) YQolA Bligh-Dyerd 22 total lipid
g F&3o] AEE ARE-SA Y lipoprotein g ¥
8l lipid hydroperoxide ¥& &3 A Y £9% 2
4 o= Qolow, EAHAA lipid hydroperoxide%: A

L.A.: Oxidized linoleic acid.

Table 6. The comparison of lipid hydroperoxide
concentrations in blood serum according

to the different extraction method

2k ] 2 . Serum Concentration
% o] 8AA 21H-H Bligh-Dyer 8 & total Ii o Methol Absorbance o
pidE F25td s ol BHsge Ag g (x107mb)
olgt 4= 919ict. 1.0 A 0.013 2.0 X 107°%
B 0.015 2.4 X 1075
= f = . . . —§
7. X2k} Lipid hydroperoxide 2] 2.0 A 0.029 4.6 %10
N B 0.029 4.6 1075
sr=A|
Aol £} 3= lipid hydroperoxide -2 ferr- Method A: Total lipids were extracted on Bligh &
- - - Dyer method.
othiocyanate ¥} o2 43 23 F3crlddem

Method B: Total lipids were extracted on Bligh &
2 8ye %—7];745{}0]] ol FFE7F HASA = Dyer method after lipoprotein is precipitated by Yagi

AR E7HE gotir] Aste 83 0.1ml oA 1.0ml method.
NA F3=E &8s & 27 Table 7oA 9t ol
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Table 7. The concentration of lipid hydroper-
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0.1 0.012 2.0x ]0—; ol A2l ZA# =2 Rol ferrothiocyanate® & AL2-3}
gz ggig i?i :g-s o 28 "A% 9 lipid hydroperoxide &g &z A&k
0.6 0.068 10.8 X 1075 g 5 A
0.0 0.125 19.8 X 1078
» g
A aof] vl sl F7iEHN o A 1L.Oml Sl & 1. A.L. Tappel, Federation Proceedings, 32, 8
%% lipid hydroperoxide &2 0.125¢9 & J3x (1973)
=2 w9y 2. Hartroft, W.S., In Metabolism of Lipids as
o] Ale) ATz RE] ¥A F9 lipid hydroperoxi- Related to Atheroscleos, ed. F.A. Kummerow,
de Z& ferrothiocyanate B o.2 A HFE & 3l Springfield, Thomas, 18 (1965)
o8 o 2 9].og orsir} 3. Black, H.S., and J.T. Chan, J. Invest., Dermatol,
65, 412 (1975)
voH = 4. Goldstein, B.D., and O.J. Balchum, Proc. Soc.
== Expell. Biol. Med., 126, 356 (1967)
5. Ablert, W. Girotti, James, P. Thomas and John,
Be) F2 lipid hydroperoxide #& A4 A Fshe E. Jordan, Arch. Biochem. Biophys., 236,
b o 7k &} -.—Io]—@] 8-S Bligh-Dyer o2 235.251 (1985‘)
Z2z3 & 3232 L ferrothiocyanate o5 &3 6. Ricciuti, C., Coleman, J.E. and Willits, C.O.,
st e pe ARE AU Anal. Chem., 27, 405-407 (1955)
1. Ferrothiocyanatet &} A Z7A& U471 Y3l Mo- 7. Hartman, S. and Gravind J., Acta. Chem.
hrgd €947 ammonium thiocyanate 842 =& Scand., 3, 954958 (1949)
AES 27 AR g oH 1.70< 0.127TM Mohrd 8. J.A. Starkorich and W.T. Roubal, J. Food Sci.,
g3 395M ammonium thiocyanate §-42) of 3 34, 194_(1969) . .
&2 ey oot 9. Hochstein, P. and Ernster, L., Biochem. Bio-
2. Hydrogen peroxide, cumene hydroperoxide phys. Res. Commun., 12, 388-394 (1963)
9 A31% linoleic acid & 2 Ao] 71511 Bligh- 10. Waller, R.L. and Recknagel, R.O., Lipids, 12,
= ST = =R E 914-921 (1977)
Dyer¥o% 4% FEo< ™ cumene hydrope- 1) Roupal, W.T., Lipids, 6, 176 (1971)
roxide &} 2+3}E linoleic acidy. CHCl; o2 12. Yagi, K., Vitamin, 49, 403 (1975)
Z 521, hydrogen peroxide = MeOH - H,0 & 13. e 9 291, £A58H 338~346( 1980)
o2 F&HIAM 14.  W.W. Catristie, Lipid Analysis, 17 (1982)
3. AAclel e A&3le] Rligh-Dyer o & 15. Yagi, K., Biochem. Med., 15, 212-216 (1976)
total lipidE 3% 3}d lipid hydroperoxide &#& & 16. X &, SREM, KHELEE, 19 210
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3 o gl miEl sl F7tsi o
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