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Abstract

A study on the oxidation effect of some amino acids(glutamic acid, phenylalanine, alanine) add-
ition to the linoleic acid emulsion was conducted.

Amino acid solutions in concentrations of 1072, 10~% and 10~4M were mixed with equal volume
of linoleic acid emulsions. The prepared samples were incubated at 60:£1°C and the extent of diene
conjugation and TBA values were measured by using the UV visible spectrophotometer.

The results were as follows:

1) From the extent of diene conjugation, we found that the addition of phenylalanine and alanine
prolonged the induction period and the addition of glutamic acid shortened. There was an opti-
mum concentration for each amino acid to act as an antioxidant during the induction period.
The optimum concentration of alanine was 103M and that of phenylalanine was 1072M.

2) The results of TBA values showed that three amino acids possesed antioxidant activity after
the induction period. There was also an optimum concentration to act as antioxidant after the
induction period. The optimum concentrations of glutamic acid, phenylalanine, and alanine were
1072, 1073, and 10~3M, respectively.

196613 Karel et al. )& amino3}3rEo] HBB/LE
Hyl 9Jer EMEr]7+%E induction period(H% 7]
A2 AARAME +540 AT Be BB D A5 2R 9L AT 2y
o] ZolR 3 glon o]d AAHMEMe] T g2 on Koch et al. D& linoleic acid®} €714 ofn] e

I. &

3

o 7L o] Ro]x 1 gt Ao = o] Ro)xl amine saltse]l HBRILIIRIT U+t
a-tocopherol, citric acid, ascorbic acid F& & 3 B.astgd .
AL o]n] Ao FEst: AdHBRMAHE EE etell = Taylors} Richardson®9, Takizawa et..

QA gon, ot E ulwiA, A sgE al. 19, Rhee, Ziprins} Rheehol Gupta, Sukhijas}
#§AE, Bz FEEIAE HBREHRT e BhatialV 5% o}njxAle] HEREZHR: Aok B
Ho= eht geh 4. -

— 336 —



. Vol. 12, No. 4(1983)

28} 1978w Farag et al. 12192  oil-in-water
emulsions¢} oil Py, =223 freeze-dried system
P4 obulale] Epfbel ulA: A3E AAg A
3} freeze-dried system el 4l olr]i-Ale] B
LW = fEFE3IA 2k oil-in-water emulsionsg} oil iy
oA 288 AsSEAAZ AL Rastg.e
=, 1980w Riisom X freeze~-dried emulsionss]
A= HRME R ="l liquid emulsionse] A&
HRAEDESA A gtz sty

Linoleic acid®] A3 A5 F &35l Fkol = 4k
AF4-89 &3, 2=fH, peroxide valueFo] §li=
u] Karel et al.®, Privette$} Blank!® 7.2 3 Lund-
bergs} Chipault!5-2 linoleic acids} Arst="l «
Y Eh} & diene conjugation®] A =-E UV absorp-
tiond] &js] &Aslgcl. o] E-& 233nme] 4] linoleic
acid®] A3t AP we} UV absorpfionOI Al
& F7bstetsl plateau(H= 3 At FA4 = e
plateaus} F¢ o} 7}x] & induction period(-§ 57|
DR Askd .

A8 4 & linoleic acid?] liquid-emulsion 4F
o4 gH o}u] x A}(glutamic acid, phenylalanine
% alanine)d] HBREHEE ZA st

Linoleic acid9] diene conjugation®} A ¢} TBA
valueZ spectrophotometer® &3l HE{LZHE
o FEALE Btz HBRLHEL A5 A
2 BttAl % induction period(fF=7]7k)o o 3
€ v A EE 2 oo]FY uiAld JFE wH =
AE 4H 2uxt st

I. %8 % %%

1. M2 EH|
A. Linoleic acid emulsions?] §§8

Linoleic acid emulsion®] F#= Farag et al.1®
9 Fkel A& @EMsIg .

Linoleic acid 0.706g3} Tween 20(polyoxyethyl-
ene sorbitan monolaurate) 0,5ml-g& 250ml volum-
etric flasks] Y& 2 43¢ FF4E Asstd +
£7r 2% emulsiong wHlE¢r}. ¢] emulsions)
F5FTF Aslsle 250mlz 3 43514 .

B. ob¥l:At $49) F

7} o}m] x Ab(glutamic acid, phenylalanine, alan-
ine)& ZE4e Ho 107M, 10-°M, 10-M¢} =

9] & o}u] yzAte] Linoleic acid?] A}3hubgof ux]

3 F 337

ir

=2 SEqdrh
C. A5 M

Linoleic acid emulsion %#= F&Y o=l = Al
e ol 187 EE oF 2 FE4 AR 27
9 A e 5ml¥y Y3 60+1°C= incubator(F4]
58, DO)d| urx]34 ). Control groups] =96
+ linoleic acid emﬁlsion%ﬁ{:z} Ay =342
gol Azstgler 299 Hele o3& groupst ¥
AstA shsl et

Sampled & HE 7B Awe] diene
conjugation®] & FAstedl MEHSGAR HE
Bte 3A# Aol TBAGE &Fstd #H
st =t

iy

2. $ASEMO AT

(.

A. UVEZxe ¢4 diene conjugation £
3

Privette} Blank'®29] ule]o] 2]a] linoleic acid]
diene conjugation® =& &3 35}q o}

Incubatore 4] X 7EH= 7] sample-& UV spec
trophotometer(Varian techtron 634)¢] 23] scan-
ning 3] & ZH3} diene conjugation®] | peaks}
233nme] A JEbgo = 2 233nme] 4] FFEE HiE
3 Aztel Aol Wt FREA AL Frstest
plateau( 3¢ 4uDE 4T F FA8 Fotste
v] plateaur} EVE A 7R & fez As)
et

B. TBA value #Hl

TBAZL Jacobson et al. ¢ Wi g 44314
Hszste ot

3H7F 60+1°Coll 4] incubation A1#] A1E I1mlegt
50% ethanol-g-<§ (absolute ethanol 10mls} isooct-
ane 10ml& 4o A g}t ) 2mlE 30mlf £
Z 7le] B3k o} 2 isooctane 5mle} TBA&Y
(thiobarbituric acid 0.33gel %< 10mls isop-
ropanol 90ml-g @o] 50°C steam bath$]d 4] %o
FAfelgler) mlg Y1 1E73} EE 2 o] 2
2l wiztx] wha]slgl ok

FeE FEA2E A A S 60+1°C
water bathe] 4] 307 wlx|sle] G427 £ 7
o] WA 3 e,

g g UV spectrophotometer(Varian



338

techron 634)¢] )] scannings) X A3} o &
she] 533nmy e = 2 533nme] 4 FHEE st
gt

I. &% % 28

1. Diene conjugation 3 £9| F%®

Privettol Blank!$)¥ linoleic acid®] Al3}7} =13
3o =iz} 233nmeil 4] UV absorptione] A& =7}

E
3
RS
1-4
o
ooy
&)
Z
b
2
2
M
b=
- _— i b A A 'l A
o] .2 4 6 8 10 12 14 16
INCUBATION TIME (hr.)
Fig.1. UV absorptivity of glutamic acid at

TR FK-x B OE

various concentration during the incu-

bation(incubation temperature 60+1°C).
: Control group(emulsion of linoleic aeid)
: Emulsion of linoleic acid+10-2M gluta-

mic acid
- v +1073M ”
— » +10*M ”

BRESEABEGR

stebo) plateau(F 3 & AuDE FAE & FHEs)
A7 Erbsted old plateaust B H7AA S
FEZ|Ze R AFslgonz o Wi & A5
9] induction period(-F+=717H)& B2 o] =t
=} HBREARE vlastdrh

olmlicAle] FFol EEY =&
emulsion®] UV absorption-2 233nme 4] HEzst
A5k Fig. 1, 2, 33 2+

Fig.1, 2, 3& A»] ¥ linoleic acid®] diene
conjugation®] A X7} ofwAle] Fi-o} WA o

linoleic acid

ABSORBANCE AT 233nm.

0.4}

0.2F

- L L 1 1 1 1 L 1 L
0 2 4 6 8 10 12 14 16 18
INCUBATION TIME (hr.)

Fig.2. UV absorptivity of phenylalanine at
various concentration during the incu-
bation(incubation temperature:60+1°C),

(- -O:Control group(emulsion of linoleic acid)

[O--[0:Emulsion of linoleic acid-{10~2M phen-
ylalanine

A—A ” +10—M ”

X—X +10~M ”

H ”



Vol. 12, No.4(1983)

1.6F

am,

ABSORBANCE AT 233nm,

— I

1 L 1 s i 1 3
0 I 22 4 6 8 10 12 14 16 18
INCUBATION TIME. (br.)

Fig.3. UV absorptivity of alanine at various
concentration during the incubation
(incubation temperature: 60+1°C).
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¢hr.) period(¢./ts)

1 2 3 41 2 3 4
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Alaline 6 6 8 6 11 0.75 1
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Table 2. TBA value of linoleic acid emulsion
with or without amino acids in con-
centration of 10~2M, 10~3M and 10-*M
(Samples were incubated at 60-+1°C
for 3 days)

~~._Amino acid Glutamic Alanine Phenylal-
Sample ™ acid

anine
Control 0.76 0.82 0.40
102M 0.37 0.58 0.28
10~3M 0.59 0.28 0.24
10~tM 0. 48 0.77 0.25
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