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Effects of Antioxidants and Packaging Methods on the repression
of Lipid Oxidation in Plain Dried Large Anchovy
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The antioxidants and packaging methods affecting on lipid oxidation of the plain dried large anchovy were investigated. Antioxidants
resulted in decrease of lipid oxidation of dried large anchovy. The addition of BHT remarkably repressed lipid oxidation during
storage of the dried large anchovy at 37C, followed by a-tocopherol, rosemary extract and sage extract. The addition of rosemary
extract mixed with 0.1% a-tocopherol showed similar effect to BHT during storage at 25C in 0.1% rosemary extract mixed with
0.1% a-tocopherol. When the dried anchovy were packed in polyethylene film after treatment with antioxidants, the vacuum package
increased the antioxidative effect in repression of lipid oxidation during storage of dried large anchovy.
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AERe 8 vty $AE 7hed d2RE 24 4439
£ EH AxFold 53] YA &, olvjicat vl ¥
IEEXSAT 58 dF R glo] 4SFHY oy AF
Aol Exng Agagdoltt (Lee et al, 1977). 28 Hig A9 3
Ad 7hEWyol Aol R Yol AZ & AP Fozg of
HEZ £33} AFo)n, AaFe] L33 vFH 4HHEE
FA87] A 2L HEEY Age] 8UHI o A&
§2A o] Aokst Ap7pAgE A GAo] Y3t HEAE7} 5
27 dojun (Pyeun et al, 1995), =3 1% BX 3ty &
Zo] xo} 71 - AF F AAY A2 AT FAY AFHE o}

-3t A Bt (Labuza et al, 1970; Min and Smouse., 1985; Lee et
al, 1989). WetA FXE AAFLE AMEGIA § g dF
Bo] AAdIN A&ste] AT 2 /13Hn YA, 734 Uiy
Ae ADF] ofd Aoy AFOR YRE ALHEZ B AT
A& A 2 (Cho et al, 20002)A HBAE WEAZSA &
AFoz Az S AR dzd ddxe ALAR
2 AFTA o3te] A9 eyt 433 JAHR2Y (Cho et
al, 2000b), 4243 Fole HE7H7E F718FL EPASH DHA
7} ZaEo] A 437 H2A AP Aoz veh) YA
ANEY A2HEL ddlAs A 43S Al FasAY
g7t vtz gastEgn AR,

2 dFdMe 28 gy AR F FasAS ¥FzHo
AA e} nA e 9FE HEFOZA IR E o &3 £2WF
9 71, AZA A4 E dAse R APy g dFsx
A g

Mz 2 Ao A3 HA (Engraulis japonica)e HAHA)
NG 2o ATz g uldx (M3 HT 125 cm, A
F 4T 149 pEA olF AF 95S A9 ¥4 Yy 49
A2 st A 82 A3 3Rl F butylated hydroxy
toluene (BHT)$} a-tocopherol SigmaAldl A, rosemary9} sage
T MSCAA 72 F9iste] AHg-3r o

4t8tH| 2| ¢ Ethyl alcohold] #4384 0.1%, 02% R 05%
HFFe 27 &33te] A rosemary FEE, sage FEE, o
tocopherol ¥ BHTS Z &9 W BX& 2412t A3} Sch

UZE Y ZH FAAAE AF e E7| § F J B
(Cho et al, 2000a)9 o] 20CelA WEAZE TS polyethy-
lene filmel BX 150g 4 Hol Ztzh dutxy AFEF &4t
A2AFHER 3o 37C 25C F27)0 AZHEA FA5NE
38

2o Ry ke ANERARAAEY (BRBLRH

€, 1984), F1H31E 7= AOACH (1982), 7tEX Y7 Henick
et al. (1954)9] W2 233 ¢t

Z 9 D@

Butsin ol dstoN ot



27 qEx AZe AgAd nAe FARAR £he] WHEY 239

A FALSE 9] A% FASAZA o] AHEHE BHT
© AUYETFELY 937 B4 EHAY GYAEAS dvn &
AA 7] W&o (Branen, 1975), £ WYX A%, F% F
AR AL A3 Y3t £ dFdAe HE FAsA=Z
42} d g-tocopherol® FAUR FEFEE AME3te A2 g
AAGRDA Ak Fig 1& BB E 47 FAAZ M ed
Az F 370 AASEA H4rstETLY HE YEd Aol
WEXE 005~20%9 BHTZ AY3AS o Az ¥ 3
3E7He 40 meq/kg®Z A B (Cho et al, 2000a)o1A FAtst
AE A3}A & dEXY fAagEvLe) udto ol BHTE
Aggezy Az Folz AZ4s7} dAEE ¢ F AN 37
Col 597 A= BHTE HdF2EA 134 meq/kg °13HE
e e H, A7bseed e Aoje HE g0 005%9 %
AN g AdAaHE e (Fig. 1A). a-tocopherol
£ 47} 005%, 01%, 02% M5t Az23gE o FA}ETY
W3l BHTY A9 AN A%S 2o, 549 A% 39
H3HETLE 164~167 meq/kgSE FE GE Zole Ho|A
sttt (Fig. 1B). 28 A FUFAZ A EHE rosemary T8
E (Fig 103 sage 2% (Fig. 1D)E 2% 0.1~05% A3
Ae o Az FF NEA 9 AUISEILE rosemary FEE0]
11.8 meq/kg, sage F280) 130 meg/kgelRen, AR Fde
BHTY -tocopherolell Hl3te] &-& #HAI3IE7FE Jehfigich
Rosemary &8¢ AT AL A% 594 78.6~93.6 meq/kg
2 05% AHG Ro) /HY Wkor 02%% 01% € F=o e
Ztol7t BHEA g3ttt Sage FEEL 02% % 05% 9] FA
FastErhe 8 Zelvt gflen, 2 AF71bel rosemary §
289 M e g& 3358718 Yo rosemary $EE9)
sage FEE wdte] ta A F4i3EE Ad AeE #ey
ATk A8} AHE G284 F BHTSY 4338 0] M4 23t
1 922 gtocopherol, rosemary F#&F, sage FEEY €L
AUt Ji et al. (1992)& FAF A fro N FUEFEE
FAA A A3 rosemary’t saged] BlE TA A FAREHE
Y stged, 2 dydAE vse 238 BYd

X|Z a0l OiR[z gMsty Y ZAEH o wl g o)

Fig. 2& %olA AHME gtocopherol® rosemary FEEE &
3 g Foll st AzE by XAt 25T HAFHA
e Ate Wzte vebd Rolch TR A9, rose-
mary #&& 01%, rosemary 5% 0.1%$} tocopherol 0.1% 9]
E¥9 BHT 005% 8 42 A @ AL gastAE MeaA &
& 27 HlEe Ax FAF 9 A} wkow, gz At
€ A% 2097A linerdtA 3713320 FA3AE AT AL
AAE Z7hehe AFe BYY FaAE A A A% F
A o] E e o] 5Uol A3 AAM rosemary FEE 0.1%7}
Bl Aj@ ol Hlgte] Ab7te] FrhEe] b =A dEiRt. A% 30
A A7l rosemary 55 0] 514, rosemary & EH tocophe-
rol 4277} 338, BHTZF 3042 BHTZE 7H8 ¥%tZ 1 ¢
Lol rosemary 2% tocopherol EFHATAT (Fig. 24).
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Fig. 1. Effects of antioxidants on peroxide value of dried an-
chovy during storage at 37C.
A: tocopherol
B: BHT
C: rosemary extract
D: sage extract
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Fig. 2. Effects of antioxidants and package on the changes of
acid value of dried anchovy during storage at 25C.
Figures by packing methods
A: packed in polyethylene film
B: packed in vacuum
C: packed with oxygen absorber
Symbols by use by antioxidants
—@—; control
—(QO—; rosemary extract 0.1%
~—V¥—; rosemary extract 0.1% +tocopherol 0.1%
—V—; BHT 0.05%

AZEZ YIME 719 FrtEdse YwrEFeix s vpst
A2 A9 v&dA velten g4 Hed A F rosemary

%25, rosemary +%E7% tocopherol, BHTY €22 wai %
71t (Fig 2B). BAEAFTEERY 3, A% 3094 rose-
mary ¥2EL& 492, rosemary $% 2% tocopherol 37.2, BHT
€ 3052 A ARVNLE Fato dz2T vE ¥ A7t B
o (Fig. 20). 25C A% F E34EA gaiA bzt s
AFEZT o] GALATEXTFN dutxFd v|3ty tfa
woron dAAE AU 4t Asse A2 Ko}
AEFEA] gastAg AgdAaHes U 22 wd
A=

gatslAlel T & WP ESHHE | dEAY FAHE}
#3lE Fig 3% 2tk 9wER 9 A4 (Fig 3A), UzTE A%
597 603 meq/kgS 2 HUE Y2 2 o]F2 FH3A
ZagAn, a8y A4S AT A& AR 30874 AN
3 Zuteke A%E JEhden, 2 FHEEE rosemary FE
E9| rosemary 3% %% tocopherololYt BHT® Hl3te] ket
A% 10Y7HAE rosemary $%E T tocopherol= BHTS A9l
Hl&dtg oy, 2 o)Fole BHTZ tha ¥ I8E7E Ye
gtk AT EAZ dolde Q277 A% 108A HdE e
A F FasRoy, FAsA AT 109 o)Fd #4E 7t
£ Jehigen A3 3084 rosemary 282 584 meq/kg, ro-
semary 5523 tocopherol2 364 meq/kg, BHTE 342 meq/kg
2.2 tocopherol £33 7H+9 BHTE A9 vl%8th (Fig. 3B).
GALAFEEAL 27 S AFTEZH AY vzdAL
o FAAAE A A AR 1045H waA ST 2
W3t Axe AFXAH AY v&EdT (Fig 30). 33
wE Ha31E71e] ole FASAE HeEd A& ¥ Aol §
Aoy, z7o oM FastErt Ao o2e 7)oy
3 A7 AFEAT Ro] B} ROZ Hol F2E A3
¥go] AFAZ A s EFHI e Aoz HZdd. F4g
A} Ao HePargo] o pdA e A F 2R W
B Fig 49 2 99239 A9 st2idrte A% 20974
NAN3 Fee A%E 29oH, F7HEL rosemary FEE0
7}F A3 2 O Z rosemary 527 tocopherol, BHTZ Y
Bttt (Fig 4A). RBEF 9oIA rosemary $%&3 toco-
pherol, BHTE A% F & ¥3E YehlA 4o, rosemary
252 A% 59%H 209 Aold ta FraALH, 2T e
AAGA F7tste AFE Ho EFATY FAJAFHIL o5
g Aoz Ueyth (Fig. 4B). LA EEAL )27 3l
A% SYRH 2047 F&8A F71etd 2 olF E WEHE B
o)A ggto}, FARAE AT AL 308 AA AAE Frs
gor I F7H4EE rosemary 58, rosemary FEEH toco-
pherol, BHT®] €22 el (Fig. 40C).

ojg} Zo] i AE He)F UEE 25Ce] ARFAN AF
F A5/ e W3tz E FASAE AT Ro] AsA &
Ao wste] A E7I7 Ado] oj2& AR AoAe
AL FAJAE AFo 2N FAMS =€ AFAF7] 9
2oz uddn FAAY A AP F2 FAF o
2o| Ao (Ji et al, 1992; Jung et al, 1994), A F] A
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Fig. 3. Effects of antioxidants and package on the changes of
peroxide value of dried anchovy during storage at 25C.
Figures and symbols are refer to Fig. 2.

&8 FAHATE nitratesh phosphates (Gray and Pearson,
1984; Igene et al, 1985), phytic acid (Graf and Panter, 1991;
Empson et al, 191) 22, ¢|9)¢] citric acids} EDTAE §A)
Fo oA ARAse gAgn GHA ot £ BHA,
BHT, TBHQ % propyl gallate 5% SAF 23 43 ans
velddz d2iA QA% (Ladikos and Lougovois, 1990), @)
YA A e AU AvAY QA& 1 ALgo] A
I 3ith Rosemarys BAA Frex A4z 537t e
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Fig. 4. Effects of antioxidants and package on the changes of
carbonyl value of dried anchovy during storage at
25C,

Figures and symbols are refer to Fig. 2.

Aol & A 31en (Eun et al, 1993; Ji et al, 1992; Guntensper-
ger et al, 1998), £& ¥ A8 AFNNE rosemary &5
tocopherol& EFAHEFo2A BHTS A9 5 38 Je
Wtk ol AL rosemary FE& Fo #HHo € phenol 4
¥o] €4 radicald B4 2 429 FFEEE A g-toco-
pherol®l %2 radical& AFA7e FAAELY FFL 2 A
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AE FIsAAE F4FeRA FAREE FUYAIY] dEL
2 AZrdo ¢ 3agA Ay e ge Agy A%
E2REH AZEFON BALAE FAUtte Az gEXE ¥
E Ao] A2 dAd fF FHEAHE R F A o
AR A B (Cho et al, 20000)9] ZFA AR F Dz ud
A XA wE IS qAA YY) AHe)ME 25T A
A AY, AexReEE AANHE JAY] @Yo, ¥
AHAE AgozA 2sCAME A AA3E 4F3] Y
ANL, £ AFE oY BUALAE T8I 2z dEHE
IRgo A AARRE AGe] F2AME §Fo] 75T A
22 Aztdo,

2 ¢

23 dEA AR - FF F ATAEALE Btz Az A
g3 AE Medte] 370 ARAE W dgxe NPse
BHTE #71% Aol AAZA dAHILH, 2 UdFL2 gtoco-
pherol, rosemary 5% &, sage FEE9 colUch dE A4 1o
A a-tocopherol®} rosemary #4358 £ FastA ¥
A3t & BHTY A3 dAaHs A vxdgon, 2 JHF
T+ rosemary &% 0.1%9 tocopherol 0.1% & 3 50
Aok, Az PEAE 25T AZAAE A AFEAF Ao §
AR e A £3E FdAde AU A
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