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Colorimetric Method of Determining Unsaturated Fatty Acids in Animal Tissues
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Dept. of Veterinary Medicine, College of Agriculture Kyungpook National University

=ABSTRACT =

The present paper describes a colorimetric method of determining the free and
total unsaturated fatty acids in animal tissues. The procedure is based in three
steps on the following principles: First step is that the tissue homogenates are
extracted in chilled acetone in order to eliminate the interfering substances, such
as phospholipids, sulfatides and proteins. At next step, after centrifugation acetone
layer is decanted and evaporated to dryness, Then the extract is shaken with
heptane to solve in the solvent, That the characteristic nature of copper salts of
unsaturated fatty acids are freely soluble in heptane and those of saturated acids
are not is the bases of separating one from another. Thus unsaturated fatty acids
can be isolated in heptane as their salts from saturated acids and other lipid
mixture by shaking with copper reagent. Finally the yellowish brown color de-
veloped by adding color reagent (0.2 % sodium diethyldithiocarbamate in n— butan-
ol solution’) which reacts with the copper salts of the acids and produces the

color is measured colorimetrically.
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Copper reagent: 6.45g/dl 2] Copper nitrate 10 %,

1M triethanolamine 9 % ¥ 1M acetic acid ¢ {&¥&.

Color reagent: 0.1g/dl 9| Sodium diethyldithio-
carbamate n-%-= secbutanol ¥ .
EE¥ER W : Linoleic acid 250 ~.1,000 x4 M/L 9] n.
heptane 5.
TR E IS © 1: 3 9 ethanol —ether &y, Chil-
led acetone. &gfEol 4 B acetone.
Redistilled heptane: WF B A= FRig
05N Alcoholic KOH,
015N H, SO,
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a) FEEMBIER: 4 RBT £4 35
mg/dl, 7mg/dl, 14mg/dl = 21mg/dl #pFe) lin-
oleic acid heptane 5% 0.1ml 4 & 2 3 acetone 3

ml¥ & Bingt # 2 5MY ARkl B 25
ol 4 AR 7] 2 14 heptane 3ml 4 2 FHin
3he] IREGEES S 3tk Sl ole] 2ml e Copp
gent Z ;BHN35t 2 Voltex mixerd] 4] 1 4R A4 3
B v}5 3,000 rpm o} 4 5 53 RS ok
Ljg9 Heptane f§& {THIS BTRAE L 4425
ml ¥ -& v} & RBH ) &7 2 Color reagent 0.2ml
A& Hwmste] 42 ohg Bay HHRES BR A4
nm | A BHES BEstd B EEMEe fF
B 3HS ok Reagent blank ( 54 ) &= Heptane 3ml
o] Color reagent 02ml 2 HinES LS R

b)) BEESEERhH - TR MG ER =24 100
mg o} gl 3ml 9| Acetone & Fiinslel BHELs
dot HEEE 1 R 2 vhA) 2 Acetone S i
mste] o] 0wl S =& 24 5g k. Fo)d
AA AR 1R 5o BREN A BB
2.8 =& 3,000 rpm off A F.OGEESHS LB Ace-
tone f§ & o}& ARG Bkt o Bl A
35l ek

c ) ¥METERTIERES ) Ahi 2 EE : YA
PR BB ES Acetone 5% 10mlrhol] 4 2ml 5
o2 REEA oREln # EERA BEE &K
224 3} ol 3ml o] Heptane & fnsle] E5o 35
Agivh. o 7jel Copper reagent & ¥insto 14%
ol Voltex mixer 24 A7l =44 RS A
ftA gk o3& 3,000rpm o 2 54Fck ELF
Bl RS A LTz SAT LTEY 5
Bt A A2 sl NEFEHEES WA sl e
sl v S &0l RBEY =& HeptaneZFK
BAs 2 ug9 BE FE Ik LfE He-
ptane [§ol] = Heptane o w[#:<l TEF00E & o
$HEE o) M=l o) Bkl ok o] Heptane @& #2035}
o B MTFRIT oz 25ml 5 Rsie] slE
ABE 2% o7 Color reagent 02mlE ¥
skl BASHE ERE O o] el o A4S
440mm o} ¥ Kol 4 BHKES MESH ok

d) MTENREE (&E4% 2L Lt 28 T
FREREEE ) o) K7 MR 2 EE :100mg o] #ARH{S
3ml o) @A T BHELND e RBEN 3
70 oh-gol BB (Ethanol —Ether 9) 1:3 %
® )5ml & st 4 A A%sln FOSEER L
B BES 28, o2 ABE Sk 9714905
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oA 2 Fa A SAA MKSES R
= vl 0.15N H,S0, 2mi & pnsto &fn4 7] 2 Eth-
er & BM0ste o) 20ml 7} B =& FHEsi vk
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Aoz WEEE AR 0mge] o) = Bl FY
B Aoz ol ghe FaMiRo WHsIS mg o
2 ;BT o ol mEENEMENEBY A%
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i 1e Aol 5o 9l = TNEFRY RS ngHS #
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3. BERBY AER £/ By HRES
HR 2 S5 200 ~300g o E e R a7
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A Fppel kshe S-S = ol AEFIE IR
o fiti=l & BES BIED B3ld ERERS &
T ok o) EEgel & A= 5=tz Hks A
mlak A el=. % &Rk (pooled tissue) & 3o
WO CRE THREBES TEI %Kol obf3) o] Li
noleic acid & ¥pnslel 1 [EUgZsS B gk
£ 4% F#fRe 1gol distd el&3 zko] Linoleic
acid & Wwinstgd o™, 5472 100mg-2 Bfr = 4
o Zfrsiadch Bl = A# Gram BlmM/L
(280.5mg /L ) # Fe] Linoleic acid ¥#% 1ml (28.05
1#g/100mg) &, FFHol = 2ml (56.1 pg/100mg ) &,
el & 3ml (84.15 4g/100mg) 5, MEHAMR =
4ml (112.2 4g/100mg ) = Hinstadrh 1 HHEE=
F 1ol A 2E upel o] BHEd 4 96.2, FF 4 98.0
BA A 955, 28 32 MR 4] 98.4% 24 Ty 97
%2 Mgz -2 24t

2) BER®

K Jigkel WI EREL FRES BEsA 53
o BAEHEBS BTsrdh & HARB A HHY
A= g4 5ete o BE, FB, HA 2 BEs
BB S &F aFcz FANH, ol E SHER
S &E 1094 RESHS 2 B4E%S Bl
gdoh. 2 ERER204 2wl o] FiEa 4l

Table 1. Recovery rates of unsaturated fatty acids (UFA) in pooled rat tissues

UFA Source’

Tome s SPTAGe  Addedothe  BRSCdn.  Foma O fmevew
( rg/100mg) ( pg/100mg) ( #g/100mg) ( pg/100mg) (%)
Kidney 225 28. 05 253.05 243.5 96.2
Liver 228 56. 10 284.10 278.4 98.0
Muscle 98 84. 15 182.15 173.9 95.5
‘Spleen 105 112. 20 217.20 213.7 98.4

* The tissues pooled were homogenates of 5 animals’.
> Concentration of the UFA source was 1lmM/L and the amount of the tissue used was
one gram of wet weight. UFA source was added 1, 2, 3, and 4ml portions of the solution

to each gram of the tissues.
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Table 2. Repetitive analysis for free unsaturated fatty gAY ABS WY BREE 344 1E:

acids (FUFA ) of rooled rat tissues wke} 2ok AEEBA A HEY ABE 1309 K
Extraction Kidney Liver Muscle Spleen wma A7 e I, BR va 2 BERES A
No. the tissues | (mg/g) (mg/g) (mg/g) (mg/g) ol gl v :

1 2.12  2.47 1.03 0.9 W AR S Bl 232 + 023mg/g, ¥

2 1.5 2.58 1.09 0.99 BEol 206 + 0.26mg/g, Byl 091 + 0.15mg/g,

8 207 L9 0.82 1.01 Bl 119+ 0.19mg/g ¢ & B S 2o BEF

4 230 198 0.97 0.9 gwrmgpsmpe K Bl Bol £ Asle

5 2.24 205 0.95 0.98 ol = A Bol stk

6 2.05 2.3¢ 0.93 1.10

7 18  2.28 1.02 1.05 BRI BiEa 1993 + 216mg/g, BF

8 1.98 1. 89 0.98 1.02 Bl 2246 + 3.32mg /g, H@N 1414+ 1.8mg/g,

9 225 2,12 0.96 0.97 EBgel 19.32 - 218mg/g o 8-S Ryew, B

10 234 2,03 1.02 0.9 Bl 712 23 KR HEd A4 S0 dgwh

Mean 211 2,17 0.99 1.00
Standard Deviation| 0.167 0.235 0.053 0.045 % 2=
Coefficient 7.92 10.83 5.35 4.5
of Variance. ( % )
' X EBHEL 3714 BES AR Rt
7.92, FFEECl 4 1083, FiPgel A 5u0, HHEIA 4.5 A BEL £E BEAWE BNE A= Y i
%l TPty 7.15 %] Fe:tol AL BB K EHES Bistn BMBELS

3) 34 RABAN BEAEREHE 2 £TH Hele Bolxn, B4 BRe BHEBHEPIA
MEFBEE AHES 44 BBz BHEBA T tFlg psEE RS SRS, RIS IRIFE - MEAL

Table 3. Free unsaturated fatty acid (FUFA) and total unsaturated fatty acid (FUFA) concentrations
in rat tissues.

Rat No. Kidney (mg/g) Liver (mg/g) Muscle (mg/g) Spleen (mg/g)
FUFA TUFA FUFA TUFA FUFA TUFA TUFA FUFA

1 - - - 18.97 0.46 - - 10.76

2 3.74 8 42 2.80 - 0.71 16,75 2.83 21.79

3 2.80 16.30 3.86 47 .14 0.68 16,93 0.63 31.14

4 1.93 22,99 1.51 - 2.31 - 0.56 20.24

5 2.24 - 1.02 19.28 0.21 5.83 1.14 18.76

6 2.75 24,87 2.98 20.32 - 25.28 1.30 35.54

7 0.78 22.70 2.07 23.00 0.99 15.62 0.69 18.63

8 2.57 11.72 1.72 22.9 1.52 10. 45 1.20 7.53

9 3.26 23.71 1.83 20.49 0.47 14.77 1.92 19.68

0 2.21 - 1.73 10.27 — 8.42 1.02 11.70

11 1.81 31.96 2.13 - 0.89 17.91 0.82 18.71

12 1.50 18.48 2.51 19.74 0.75 - 1.34 17.65

13 2.2% 18,17 0.53 0.79 9.48 0.87 19. 08

Mean 2.32 19.93 2.06 22.46 0.91 14.14 1.19 19.32

Standard Error 0.23 2.16 0.26 3.32 0.15 1.80 0.19 2.18

—12 —



~gz s AAte] v 4G Y —

oft

b ol e, oA nhER-e HRE B S5
+ BEAA BRRES AESIc BRCh o 3
747 BRel 5 FWESA BT o ok FRikel &
€ EREiel 23l
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= ol 2.6 %9 SMERHE v 4 fiHE] Bofa
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ol & & Acetone & s KL LY B
Bl W= o BHIgE (Acylglycerol, Sterol, St-
erol ester, JRILKEK 2 F¥) = Y8 HE
2 ez KAk AL BB BERYE
Hidl &#1qt AcetoneS W#z AL

v BARREE ) T8 = SHE Ace-
tone & Y LB JUrh  EARMIEE-L
HEWE B E 2 KSR 25 RERhigo)
HEHERr) =3 HRE= BB Bsterolnz iy
Koz BREe) 2 2otk =abd mks
Bk sE2sk ol FHEM A HIKH 5
slo] gloj g o= 2 Acetone o % BIEE BrEfFEE
o] LEsFA gk

A FkN A R Ky # 52 Dole it Me-
inertz® o} FHg wmeby BITY R HEYL #F
s o

HERERRRGEE o BAHsol A B Fdfis 4=
SEE st e = ARl LESY. West 9 To-
dd ™ &= FeafiEis el $8% ol Ether 9 Ethanol
o & wou @NIE M SEL o F BEd 5
X $omz Az g4 detm gl

2t o) g Y K¥He BEd THT B
o} obvi 2} ¥4 q) Bther w+& Ethanol o} #i% el K
B Bon = KBSl Bag=o 8 &
Bl AolA T 9otk vy &
of fkslwl TERTOASR e o) A < Heptane of & =
o} BRFINERG B ) $ARE-2 Heptaneo] A3 x| ¢
vtz stovh EEEL o] HES FIASS 4
ol EL FEEsIg o TLC Fifld A= SeMigl

o

B8R wlo) FERES Atk

Duncombe® o sk SMBENEE 2ako)
otviel REBRMEASEE N A= % o] alulsial e
sty e o2& BIRES WSt Cholesterol,
Cholesterol ester, Acylglycerol %0] #7535l = 4
o) d%o) glokn sk B = B3 Ace
tone & fFHsl MBS MRTT A HEHA
Sulfatide %% B TR0 4 BEs BREsd wra
ERkel Aol

obA A MG TRNENE TR B
e o ol clsle] EEE L HYEBRAYT K
B =t #aHe SENEB®Y EEHES £E
e BEREAIZ

2 HEE KR 3B AR AR A o) 2q
A =uh, A4 =l HELE A8 HHT Ace
tone 0 2 A &) 5lo] TEstEql HEHE, Sulfatides
A Rtk RIEREEE S PRkl 24 T
TGl & SHEs = RSl MEEStL mixl 2 @Ro
ST ARMEERS AL BRAA 1 pEs
HE st = Bl ok

A DL FH 97% 14 BHREL:
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