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ABSTRACT

Effect of oral taurine supplementation on plasma total- and phospholipid-fatty acid profiles
and their metabolism were evaluated in healthy female adults. Among twenty five female vo-
lunteers(23.6+0.3 years old) participated in the taurine supplementation program(ég taurine/
day), twenty four subjects successfully completed the 2 week program, and only nine subjects
continued to take taurine for another 2 wecks. Levels of plasma facty acids and taurine were
measured by gas-liquid chromatography and an automated amino acid analyzer based on ion-
exchange chromatography, respectively. Plasma taurine concentrations of the subjects were 108.
7+3.4, 184.2+8.2 and 235.9177.0pmol/L at 0, 2, and 4 weeks of taurine supplementation.
Fatty acid compositions and elongation and desaturation indices of polyunsaturated fatty acids
(PUFA) in plasma total lipids were not influenced by oral taurine supplementation. However,
fatty acid compositions and thier metabolism in plasma phospholipids were significantly affected
by taurine supplementation in female adults. Compared to the values for 0 week, the percentage
of saturated fatty acids(SFA) in plasma phospholipid was significandy lowered at 2 weeks, but
elevated at 4 weeks of taurine supplementation. In contrast, the percentage of phospholipid-
PUFA significantly increased at 2 weeks and decreased at 4 weeks of taurine supplementation
from to the values for 0 week. Four weeks of oral taurine supplementation significantly elevated
the elongation index(20 : 4 w6=>22 : 4 6, p<0.01), and decreased the desaturation index
(20:3 06=>20:4 w6, p<0.01) of w6 faty acids in plasma phospholipids. Plasma taurine
concentration was positively correlated with the percentage of 14 © 0 fatty acids and the enlogation
index of ®3 fatty acids(20 : 5 3 =>22 : 5 ®3), and the negatively correlated with the percentage
of 20 : 0 in plasma phospholipids. These results indicate that oral taurine supplementation for 4
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weeks significantly elevated the percentage of SFA, and lowered the percentage of PUFA in
plasma phospholipids with no influence on plasma total farty acid composition in healthy female
adults. (Korean J Nutrition 31(8) : 1315~1323, 1998)

KEY WORDS : taurine - plasma fatty acid - phospholipid fatty acid - desaturation index -

elongation index.
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Folch%'"9) ¥hgo] 23} chloroform-methanol
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Ad AE-& 22371 93k thin layer chromato-
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Table 1. Effect of oral taurine supplementation on plas-
ma taurine level in healthy female adults

0 week 2 week 4 week
(n=25) (n=24) n=9)
{mol/L )
Taurine 108.7+3.4 184.2+8.2* 2359+779

Aol v]X& AG3fo] Table 201 AAIH glct, e-¢-A
2o AN A Aoty 83 AT 24
& AHEH THAWAH(SFA), GLEEFATLE
(MUFA)# t7HEZ A 4AHPUFA) 0]l A4
z}7] 30+0.3%, 22+0.4% 183 44+0.6%F 748
g3, SFAZIAE 16 : 0(21%)°], MUFAZIAAE
18 : 1(18%)¢}, 18]z PUFAZYAE 18: 2 w6(li-
noleic acid, LA)(33%)7} ¥&d o2 7bF S8 AWt
ojitt. ol e AFAE Han5™ KimE>o| &=

Table 2. Effect of oral taurine supplementation on plas-
ma fatty acid composition in healthy female ad-

ults
. 0 week 2 week 4 week
Fatty acids (n=25)  (n=24) (1=9)
%
Saturates
14:0 0.64+0.06 0.66+0.08 0.72+0.11
16:0 21.2 £0.25 20.6 +0.18 204 +0.41
18:0 6.7 £0.11 6.8 £0.12 6.8 £0.16
20:0 0.17£0.01 0.16+0.01 0.11£0.01***
22:0 0.79+0.03 0.75+0.02 0.76+0.04
24:0 0.37+0.02 0.39+0.03 0.39%+0.02
Total(SFA) 299 +0.30 294 +0.19 29.2 042
Monounsaturates
16:1 3.2 +£0.12 3.0 +0.14 3.2 £0.30
18:1 18.1 +£0.35 18.1 £0.49 174 +0.77
241 1.2 £005 13 +0.19 1.2 +0.07

Total(MUFA) 224 +0.43 224 +0.61 21.8 £1.0
Polyunsaturates

18 : 3(w3) 0.51+0.03 0.61+0.04* 0.63:+0.05*
20 : 5(@3) 0.77+0.08 0.83+0.06 0.97+034
22 :5(@3) 0.12%+001 0.11+£0.01 0.11+0.01
22:6(®@3) 3.0 +0.09 3.1 £0.11 3.5 £023
w3 44 +0.17 46 *+0.17 52 +0.52
18 : 2(w6) 32.5 +£0.65 325 +£0.77 329 +14
18 : 3(w6) 0.39+0.03 0.531£0.09 0.46+0.06
20:3(w6) 1.1 £0.06 1.2 +0.06 1.2 +0.08°
20 4wb) 5.6 £021 54 £0.19 59 +0.42
22 :Mw6) 0.28+0.01 031+0.05 0.30+0.02
22 :5(@6) 0.14+0.01 0.16+0.01 0.15+0.01
Zwb 375 +20 374 £2.0 369 +43
Total(PUFA) 444 +0.57 44.7 1£0.74 46.1 +1.4
Others 3.0 £0.14 3.0 £0.17 3.0 £0.31
P/S 15 £0.03 15 +£0.03 1.6 +0.06
P/M/S 1.5/0.75/1.0 1.5/0.76/1.0 1.6/0.75/1.0
X wb/X w3 89 +061 84 +056 7.5 x1.1
(EPA+DHA)/AA 0.691+0.04 0.74+0.04 0.74£0.05
DHA/AA 0.55+0.02 0.59+0.03 0.59+0.03

Values are mean =+ SEM.
*Significantly different from the value for 0 week by pair-
ed t-test at p<0.001.

Values are mean+SEM

*, *Sionificantly different from the values for 0 week
by the paired t-test at *p<0.05, ***p<0.001.
Significantly different from the values for 2 week by the
paired t-test at p<0.05.
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ElELo] A ixjAe] AWtz nX =
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AR AL 244} v]E] SFAS v]&L o & v
MUFAS$} PUFAY] 8]&& o Skt =3 PUFAS
AFA ) D= o-LNASH LAS F84x4ke] A
+ 0.51%% 32.5%% XA Ak o-LNA, 0.11%
i LA, 18.3%)9 818 o] & v &2 EAshs w4,
thAREEQ arachidonic acid(AA, 20 : 4 ©6)$}+ doc-
osahexaenoic acid(DHA, 22 : 6 03)E &83x44t
(AA, 0.28% : DHA, 3.0%)°) ujs} =& zubat
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x| Ao gFEo] glE FOFAY Hl&2 Ee-dE
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£ UA F7HElY BELARUE fo3oR & £F
< JeEen] (p<0.01), 53] SFATAA 4oz
7V B2 8-S AAShe 16 02 181 0914 o]¢}
2 Fdel FReA el MUFAS H9ele
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Table 3. Effect of oral taurine supplementation on fatty

acid composition of plasma phospholipids in
healthy female adults

. 0 week 2 week 4 week
Fatty acids © _25) (h=21) (h=9)
%
Saturates
14:0 0.33+0.55 0.38+0.07 0.4610.06
16 : 0 32.0 £0.53 29.5 +0.29** 35.0 +0.65*
18:0 14.8 +£0.30 14.0 +0.18* 17.6 +0.68*
20:0 0.55+0.02 0.63+0.03 0.56£0.04
22:0 1.7 £0.08 1.5 £0.06 1.9 +0.04°
24:0 0.37+£0.03 0.53+0.02** 0.17+0.03°
Total(SFA)  49.7 +0.78 46.5 +£0.43* 557 +1.2*€
Monounsaturates
1601 1.2 £005 1.0 +0.08* 1.6 +011°
18 :1 119 +033 11.0 £033 122 +£0.68
22:1 0.19£0.33 0.29+0.03* 0.31+0.06
24 :1 258+£0.13 2.2 £0.09** 23 +0.15

TotafMUFA) 15.8 +0.38 14.3 +0.38* 16.2 +0.83
Polyunsaturates
18 : 3(@3) 0.11x0.01
20 : 5(@3) 0.57+0.09
22 :5@3) 0.1140.01
22:6(@3) 4.1 £0.19 5.0 +0.18** 2.56+0.15*
Z w3 49 £027 6.1 1024 3.1 +0.17
187 2(@6) 183 +055 203 £049 14.6 +0.84%
18 : 3(w6) 0212003 - 0284004 0.10+0.02°
20 3(@6) 1.5 4007 1.9 +£0.12% 1.2 +0.10°
20: 4(@6) 57 +0.35 6.8 +0.28* 3.1 +0.22%
20: 4(@6) 0.59+0.03 051+0.03 0.63+0.04°
22 :5(w6) 0.21+0.02 0.28+0.02* 0.20+0.06
Sw6 265 +0.72 310 +053* 19.8 +0.96*
TotaPUFA) 31.4 +0.87 31.1 +0.62** 23.0 +0.97*

0.10£0.02
0.34+0.10°
0.13+0.04"

0.15+0.01*
0.791+0.08
0.1410.01

Others 3.0 +0.26 2.56+027 4.8 +0.74°
P/S 0.64+0.03 0.78+0.02** 0.42+0.03**
P/M/S 0.64/0.32/1.0 0.78/0.31/1.0 0.42/0.29/1.0
JSw6/Sw3 57 +£027 5.14+024 6.5 +0.43°
(EPA+DHAY  0.85+0.04 0.87+0.05 0.99+0.09
DHA/AA 0.75+0.37 0754039 0.86+0.76

Values are mean+ SEM

*, o+ axSignificantly different from the values for 0 week
by the paired t-test at *p<0.05, **p<0.01, ***p <0.001

a b c

, ®, “Significantly different from the values for 2 week by
the paired t-test at *p<0.05, "p <0.01, p <0.001
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745 g9 BEHRuE 38% B4 FAE B
R2e8j(p<0.01), 064 AWt F 718 B2 v)&E &}
Azh= LA(18: 2, w6) = EF-RIES 27F F7lete
7S Ho|trt 4FFE E-2Ad Hld 20% BE
FoH ez 4aHHp<0.05). ol & Atz
Ao} WizieRde ¥<1xjde] SFAS tidt PUFA H|
2(P/9)el WEE 2 EBA B4A 06409
Ro] 2FFo & 0.782 F715IA 7} 58 45Fol&
t}A] 0.422 74859t (p<0.01).

ool A9} Zho| EFF-HUESL 254 FUlsid dF
Q1A A 9] AL 4FFE AASET, HHR 2F
A Z2Aasgd AL 474 Sk @48 1Y
AL AZR FA S didez AkilzAgo] o
& AE/AE 57 B¢ 4PN A 49 3574 Y
e 3023 AupabzAl o] Wy} A 55 A
Agsie] AdA £F02 HENSS Rud A3
A70gE FAS Ao}, ol e AL HF7]
Zrol 3ol wpet A, 2F E A|wk 237 AoJo| A &
ZAPike] gagt Fimsto] FYPHnH Yo
ARA AWAkzA | “H-8-8 4 (homeostasis) ©] Lo]
W Aoz AlFE A EE T A AE 9
do] ¥e] FAUME AR 1AF Atz
o A 9 v Aoz Jeld B dve
Oh%®9 AFAHEL AARAY AWitdAlrt
Aatagtel] dig] of- DZEHA RIS AR
FE Aoth, EARIANAY Auhtx4de @)t A
bl e o] WalE ghdahs vhd | xikzz]e) X
AR L A7) A AdateEg gt s
Popp-Snijders$} Block®™9¢] A|gtol] W&o} & uf g
SUELS T3 A7|7He] 2eol4dd Wals 353
oz AuhzAe AWatzAd wWils zHFoEm
F3AA A Jebt AWtz homeostasisE -f
AAAFE HoZ AHY, o2 F7|7H4Fol )
o] B9 584 o AAAE APituiee) W3
7t AEE oo} & o2 Azt

19924, Yan5%°] eF9-¢l £ 98 2&A|(an-
tagonist)?] guanidinoethane sulfonate(GES)E 24
ol A7MA AFAA A 2, 719 F8 L
AA e T3RMLe] v &L AT 9
3 F7HER HEESA A B &L 7A4d ¢
H, GES AA=Z Q3] A eFp-g-Eo] wobxl AH
X gef Axrt FEAFHAT. 0|9} H|&F A 1991
d, Cantafora®?2 31%lE U2 0%, 0.05%
EE 1%9] e}9-do] gi-5l Ao 2 o] AFA7)
& 2z Fax4e AuatzAS Porg 243 g

22887+ 7+ phosphatidyl choline(PC)ol &
d TR ¥]E2 ST diREe v 2
OAEEFAAY Bl&e AAAASS AT v
Act.

HZ Sugiyama®?e 8% Fe2HE Astadrt
Qe AoF U4 BuHAUS eritadeninee]?d &
Aol 7 PCY AAtZAd vjAlE dFe A%
uh gltt, FFE ez 3 259 G o3t
eritadenine®] ¥Ha 2lolg 253 HF A2 27 A
o) E5 Auglel 84 PC2 16:0,18:1 %
18: 2 w6 v]&o) F7151xL, 18:0,20: 4 @6, 20: 5
®3, 22:5 w6, 22:5 w3 ¥ 22 6 3 H]-&°] F9F
o2 Z48ldgo] BuHAch £33 Sugiyamast Ya-
makawa'®e 3} Z32] microsomed 39 PC A
WA 7 A ) dade] EAEE #l
0 2M eritadeninect 23 E3 PC A|ikzAde] W
gl 749 PC ARAHdALE: kst AYS A
u} gic}.

4, 873 QIR AQ AIACHAL B3}

4737t B99 22 w6A AWAEY elongation
AF(20:4 06=22: 4 06)E FJ3HA F7HA &
B 064 WAt desaturation X F (20 : 3 06=>
20: 4 06)& FA2AHoH (p<0.01), 034 Xt
NE BAHOE Fo3 5L ooy} 72 A%
o] VeIt (Table 4). EF-AER 455 22: 4 w69
H]go] F7H5t Ao g v|Ro] B o, w6A A4ty
elongation(20 : 4 06=22: 4 w6) &AJo] 7}t ©
o= w6A AW desaturation 84(20: 3 wb=
20 : 4 06)0] ZHA3e] 20: 4 w6e) ¥]&o] AHo=
A A ofdx 20 : 4(w6)=22 : w2 £
g net elongation @44¢] 718 A E3 FEH o=
71951& Aoz A4} F U882 desatu-
ration ¥ elongation Aol i3] ztzt G3g v
Aoz AlEdn

£ d7ge] 2F9 B -dsEe AuibzAdle
ABBAE A7 A0 95E Bhe] eRpdEE
£ 064 A4t desaturation AE(22: 4 06=
2215 06, p<0.05)%t= &9 4AAAE, 034 Z
0674 AWke) elongation X E(20:5 ©3=>22:5
03 2 20:4 06=22: 4 w6, p<0.001)= 4] A&
FHAE AYe Ao yeht 2 d7A gedi
Lol 28] 06A AWAte] elongatione Z71313L de-
saturation®] 4% Aztel YAkt

o] itol| 9} zto] EN-Tr ol o) Aol 2x|A




Table 4. Effect of oral taurine supplementation on desa-
turation and elongation indices of plasma phos-
pholipid fatty acids in healthy female adults

0 week 2 week 4 week
(n=25) (n=21) n=9)
Desaturation index

18 : 3(wb)/

18 + 2(b) 0.01£0.002 0.01+0.002 0.01+0.001

20:

4(wb) .
ey 39 4027 38 £028 26 +023"
22 : 5(w6)/

e 0374004 078+0.28 030008

22 : 6(w3Y

i 434 +30 468 £93 312 474
Elongation index

20:3@6/ 118 417 102 £201 142 +2.10

18 : 3{wb)

22 : 4w6) * *
20 © 4(wb6) 0.124£0.01 0.08+0.01** 0.22+0.03*
22 : 5(@3y/ 0.18+0.02 0.15+0.01

20 : 5(@3) 0.42+0.27

Values are mean+SEM

*, *x *x:aSignificantly different from the values for 0 week
by the paired t-test at *p <0.05, **p <0.01, ***p<0.001

:, bSignificantly different from the values for 2 week by
the paired t-test at *p <0.05, *p <0.001

AupatzAdol WEyl Zgd AL eR9-Ho] Aukite
elongation ¥ desaturation®] #&Hs 1EA mi-
crosomed] 4B BAATFRAE 7HeHE AAEF
I ok gukd o 7k2A 9} microsomed] EASE
desaturase 42 oju} Fa2HE g, AolAH
o] ¥3AE Aol 2% FAMFG 54 2L o
271 AAL g9le] o) FI B A2 dHA
QeE® ZH2HE 439 F7He 1EA microso-
medl] A= A-9 desaturase 84S F7HRITIE,
A6 2 A-5 desaturase BAL FEAZTHe B
7t Q& 38, Garda®™9 AFelMe 1FHIHE
AFHo) 3] ollx AFH 37419 desaturase A
o] % Futslgeo] ¥R E vl gitt B dyge A
AT T2 E20)9 D 2HE HolE
A3ske fFdA IR S ANE A3 g7
9] EY2EE FEo] FolsHA TS BE
$ vl7k Qla, weks eR-do] % SULHETEE
Astal oz - e zkzAel desaturase &
3 A7l B E TS BFE B 5
Svi=S ' »

5. @S| KA A BN Q21E & o) AUBY

EFAEE-S A7) AA, B8 25 2 45 A
A% gL BT ¥FANA TF) e v 8F

AR e ik 31(8) : 1315~1323, 199871321
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Fig. 1. Correlation between plasma taurine concentration

and percentages of 14 : 0 and 20 : 0fA], and 22 :
5 ©3/20 ¢ 5 ©3 ratio {B] in plasma phospholipids of
healthy female adults.
AAA At v gy F@BAAE HIHE AH7)
Fig. 1] AA=0] glh. 7<) epdsms AAZ
Zkake] myristic acid(14 : 0) ¥l&T ¥ AATA
£, arachidic acid(20: 0) #l&3= 29 AAAAS
15.201(p<0.05), @34 A¥1te] desaturation A
F(20:5 03=22: 5, 03)= ¥ ARRAE 2AY
Hp<0.01).
g3 9 239 99 FEo APzAse) 48
TAol B3 A7 B bt gl webA A% A
Q BRE T F e o] okgth. AFAE LR
240 AWz A Bl A =] ABRAE HE
3 MY AFAG 3E BT EE FAS
SFA(10: 0, 12: 03} 14: 0)¢] H]&Fe &9 4o
AE, FAHE SFA(16:0, 20:0, 22: 05 24:0) &
MUFA(18:1, 20:1, 22: 13 24: 1) 281 w6A
(20: 4,221 49t 22 5) 2 @w3A(22 : 5) PUFA9] Y]
&3 ] ARAAES B Aoz eyt ofgt
2o) 5 A9 A3t A T2l ekt R ok
B4 A7 zojd 7ldld Ao AZHT} By
o] At 2448 AME A SFA, MUFA 2 PUFA7L
ZA ko) 44%, 31~33% 2 11% AEE T3
Aoz e 8% Awpatzodol w3 SFA 2

g8



1322/ eb$-RA 543 A5 Ak
MUFAS u1&2& 3 PUFAY Hl&& W& A& ¢
- slnk

2% 9 ¥E

B AFAE 2F TE 45719 eI B L(6g/
day)ol A% FAAAe] 83 Atz € tialel
X 4 Brlsigon, 1 AHE aokshd thy
7

1) @yddale] 8% s EE BEEES A
As7] AA, BF-AEE 2F L 453 237 108.7£3.
4, 184.2+8.2 ¥ 235.9+77.9umol/LE YER} El--
E47]|7te] AojAe wel 4FA7A AR Flst
fct.

2) EFg-RE-go] o] FAYA
g AR A9 e Atz FH ¥
37} #R=HA sk, P/M/S Hl&% 5 06/3 w3 B
&, 223 w64 Z w3A APt elongation B de-
saturation AT % §-9)8< A&S vjAA] yrt

3) @AAANAY Atrge 8% FAED
LU B8] o3 "R o TizksiA whe-Eta, ey
d EL7)7) wEtE A2 oE AF(E JEyth
&, @AAAA FHE FEFAYAL v RS B
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vehd uhd SR ¥ Al b &g EUE
£ A7 HuA] 58 2554 fo94o FrRIAUt
4FFoN e A Zastd E8HEOE fFoHog
& £AE g

4) 4570 EF-UELL HAAX A TFH 06
A AWt elongation AEE FoH oz F7MAZ
A @67 A|H4te] desaturation AEE 3oz
ZaNAL0] BFHAL, 03A APIIMNE 2 %
FE B

5 4§71zt 3¢ F9] A= IAA
o] AupatzAiste] AABAE AHRA e ATEE
myristric acid(14 : 0) ¥]-&3} o] FAAAE, arac-
hidic acid(20 : 0) Hl&TE &9 FPVFAE B
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