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FE : DHA(cis4,7,10,13,16,19-docosahexaenoic acid)7} A718 B89 RER S A4S R utel AglolA A&
thiobarbituric acid® o] &J3 HH B4t F FH EhHe A9 HopAA T8t Alg8H ] 2+ 0.05 g
ol ghael Wol Exte A Agst) ek DHAZE H7he B4 A Abste BE BRug 2715903 53)
do} ZAstol A 4bsle oS HAHUTE U3 DHAE £33 BX3A8ae B4AS A3lA7]d §lof
35 AL 43712 Uitk DABCO (diazabicyclooctane)E #froll A7Hshd ol =39 BH9 A
e £ ol ERAAE dE5dikhel 23 Fikelrt 2AEs ¢Adktk DABCO] 98 Ao
A3 AA A== DHAZE 27b BRolA A Jebdth1995d 49 109 4, 19959 6¥ 2Y 508)).

.
pul

N OB

Aol $iE AFY AFEE A% e 8% FY
el Zuke] Atsle AW BA ol 4T} HES-Eo 2
ANZE e o] Hkgd #Ad = Abkee AFaitA
(triplet oxygen)?} YZ3HAirA(singlet oxygen)e] ¥ =
F7F Itk ol AAhE NE UE AR HAE 7
Qo ¥ vt AFaitAa gt ¥hEEke AW
f2]7] Zejolojot dln UFFALE o|FHEFE
AR YE g2 FHFH e F Ao S0
21g AW sk A9 dF AT A7 dg
3 &%) 73 mEn o] dFEiAe Ayde Y,
FBRA, BFALTE BTl EdEA S mEbA
olEo] AL T/ Ao qA E2AY W A9
23t oS FAHR 2 gex Auite] 24 5,
Auratatel] 9L v Axes Bolh A ofd
2 g&Ho] 9 DHA (cis4,7,10,13,16,19-docosahe-
xaenoic acid)e] H@Ed} 3o ik IR ZHAH
2 GHE F4 JA a9V i Hius o] 2

Nodo o

Fol AZMAA R olv] YT FAFH

AXFzH DHAE A7Ie AFE0] AldEa ok
I3y DHAE £ EX3=2 I8t o]l H7td
HE Aatste] FAYL GFE 7E & ddh 53
FAslo A ZHgA Ago] A 718 PR EHNE FHS
RAFE AFNEF A AN BAHE
ZSole DHARZIZY fAW Aol |3

o} olo tigt d+FE g vk gith oldf
TME 71E9 E&9 DHAZE H7td 249 A
At Al S Ars R g

ME R W

e

2=t : DHA, powdered milk, lipid oxidation stability
A A2t

259

B oAgAE A2 MAIA AzdE F F7/7Y
ZAERE AZoNN T AL o]E9 100
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3 2@, HE AQ500 LU), Eo}9l(04mg), HEE
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(100 pg), FEHIH2 mg), ZF(700mg), (380 mg), H(7.
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A QEL 180T 3BT FASTE 1% 3TH
250C7+ A Z7}A1ZA ok Injector, flame ionization detec-
tore] £EE EF 280Co|ck RPVIAEE FFo]
AHEE T B 11500tk
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|39}, ojul DABCO(diazabicyclo [2,2,2] octane; Si-
gma Chemical Co, St. Louis, USA)S $-SuWdlA 0,
1072 107 107°M F=7} HES ¢4 J7eidah &
Hg Alg 898 10m/4 50m/ AlZHo] ¥Wil para-
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o BE Alge FEIA E03doh

XEAlRS FH ¥ HE =H ‘

T 7Y ER/E 47 21005¢g8 RE3] Ao
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zu)g A% TBA(thiobarbituric acid)®del] ¢)s)
FA e Atslo) o8] AAE malonaldehydeS 233
o2 ARt EMSHAT. ddLrleA Aoz
A2 2HE 99 ACAC BEHH 3] AE 53
F &E HHATEF7IE o183t 45TAA FLA
ZAth. A= 1-butanolJunsei Chemical Co., Japan)oi]
%03 1-butanole]| =<1 TBAAISFMTM Research Che-
micals, England)& WHg-AIA 95TA 2417t 7td, W
Z}sle] n|dAZ FR=E Q3= AOCS BEEHEP
(AOCS Cd 19-909)° <J3 TBAZ-& 233t AH8-€
H| A A= 7483 (Perkin-Elmer, Germany)2 530 nm

Table 1. Fatty acid composition of milk powder

Relative area ratio (%)

Fatty acid oM DM
Ceo ' 028 031
Cuoo 0.69 0.69
Cuzo 445 461
Cuo 561 555
Cua 021 021
Ciso 0.18 0.18
Cisa 037 0.36
Cieo 28.06 26.65
Cisa 0.68 0.76
Cuo 0.20 021
Cima 027 027
Ciso 7.87 7.90
Cia 3135 30.79
Ciso 18.66 20.02
C 18:3 041 0.64
: sz;s l'ldc) 0.17

¥Qrdinary milk powder "DHA-added milk powder “not detected
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Table 2. TBA values of milk fat illuminated for 2 hours at 40C
in the presence of DABCO

Samples TBA values
OML? 886
OML+DABCO(10™5 M) 8.80
OML+DABCO10~* M) 843
OML+DABCO(10°2 M) 953
DML? 10.36
DML+DABCO(10~° M) 1022
DML+ DABCO(10~* M) 9.30
DML+ DABCO(10~2 M) 814

0rdinary milk powder under light YDHA-added milk powder un-
der -light ) )
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Table 3. TBA values of fat in milk powder stored for 5 weeks

. Storage Days (days
Samples e ys (days)

3 7 10 14 17 21 24 28 31 35

DML?» 10.76 16.01 11.79 1049 11.80 7.89 1103 9.63 9.52 11.85 10.02
OML? 9.30 10.90 9.20 833 9.01 484 7.85 7.67 6.84 9.59 7.76
DMD? 10.76 17.26 991 713 925 544 6.53 6.71 697 581 441
OMD? 9.30 11.20 7.50 6.83 834 5.16 599 6.27 5.56 395 444
R1(%)? 0 —~72 190 471 275 45.1 689 434 36.6 1038 127.1
R2(%)° 0 =27 226 220 80 —62 310 222 229 1427 74.8
R3(%)® 156 469 281 259 310 62.8 406 255 393 236 291
RA(%)P 15.6 5.1 32.1 44 11.0 53 9.1 7.0 253 472 -0.7

IDHA-added milk powder stored under light, "Ordinary milk powder stored under light, “DHA-added milk powder stored under dark,
90rdinary milk powder stored under dark, *\TBA value of DML-TBA value of DMD)/TBA value of DMD, %TBA value of OML-TBA
value of OMD)/TBA value of OMD, #(TBA value of DHA-added milk powder-TBA value of ordinary milk powder)/TBA value of ordinary
milk powder) when stored under light, "(TBA value of DHA-added milk powder-TBA value of ordinary milk powder)/TBA value of ordinary

milk powder) when stored under dark.

B2 "k ole A1Ae A% Wgde] Fa mE
AR 2FE AA FAE /7] ZHE HED A
NFYULYG o) BAREL VEY) BB
Fast BasA g Aoz dEA o ey
2 AgPelNE AFF29 27449 DABCOS 93
A Abs7}h dAlEE Aoz Hol Aurand®7t A
A AAY fFAEY A type NE2E BEHE
Aoz Azt Eiol EAste uEeue) Lo
g3l & BH=E Hia 9A F7] Fo A5Ans
WMt ASPUAE VE T JY 449 B2

o|FA{l &3t ANFES UE Ao E A

Mol g E7 Xlwel A3}

40C g7l A 5577 AZE &R TBAGSY
3l Table 33 Zth Weol EA)o) 23t AREFA F
Z5%9 EHE ¥& TBAGE Holn gtk ol Au-
rand®] Q7P wpATIARZ o] ANLHE T FFo
i AWAstE &332 S vEdt 28y
Yol EA7L fAWe s FAse AxEe F F
F9 ERoA g2A Jelgd. 2sdal gwdld,
DHAS] ¢ @o] 38 DM 725 We] Exlo &3
TBAZe] o] ¥WiEg4l Rl {(LY At AR
B9 TBA#-o1FE Xol AFE E7<9 TBAZY/A]
T2 o AAHE E89 TBAZ}S E¥3wrs} v
BE Egoxe de] Za)d] 23 TBAzS] Xjo]wiz
2l R2o) vl3) % FE Holx ) ol Y &
DHAZ} #7189, £33 57t 58 BEf9 A%t
gL A7) &S vepdoh EXdTe o
B T AHFAse g4, gEdll g
¥ e Aoz <A $toh

3, We] =3, DHAYL H7te, B¥3ter}
e B EBERY TBARS Hol#i&dl R3
{(DHA7} #7t9 B9 TBAZ-RE 579 TBAZ)/E
5 Ef9 TBA#}= ofF& Folx9 DHAZ #H7bE,

Table 4. Means of TBA values of fat in milk powder stored
for 5 weeks

Tukey's Grouping®

Sample Mean

DMLY 1098 A
OML® 830 B
DMD? 818 B
OMD® 6.78 C

dMeans with the same letter are not significantly differen at a=>5%,
®DHA-added milk powder stored under light, “Ordinary milk pow-
der stored under light, “DHA-added milk powder stored under
dark, 9Ordinary milk powder stored under dark
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Oxidative Stability of Fat in Milk Powder

Eunck Choe* and Joonhwan Cha (Department of Food Science and Nuirition, The Inha University, 253 Yonghyondong,

Namgu, Inchon 402-751, Korea)

Abstract : Oxidative stabilities of fat in DHA(c#s4,7,10,13,16,19-docosahexaenoic acid)-added dry milk and ordinary dry
milk during storage were studied by determining thiobarbituric acid values of samples. Two kinds of milk powder
samples were purchased in the local supermarket and 2+ 005 g of samples were transferred into serum bottles,
which were stored under the light or under dark. The oxidation of fat in DHA-added milk powder was higher
than that of fat in ordinary milk powder and the acceleration was more evident in the presence of light. Light
and unsaturated fats accelerated synergistically oxidation of milk fat. Addition of DABCO(diazabicyclooctane), which
is an efficient singlet oxygen quencher, significantly decreased the photooxidation of milk fat. This result clearly sugges-
ted that singlet oxygen oxidation (Type II reaction) was involved in the system. Deceleration of milk fat oxidation

by DABCO was higher in the DHA-added milk powder.
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