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ABSTRACT

This study was conducted to evaluating the antioxidative activities of waffle by
natural antioxidants combination (tocopherol, rosemary extract and tea polyphenol) and
packaging. Waffle stored at 25T and 35T for 70 days were evaluated for acid value,
peroxide value and Qe value. Tocopherol, either alone or with rosemary and tea
polyphenol, was highly effective in inhibiting lipid oxidation of waffle at 25C and 35T.
Especially among them, rosemary extract exhibited the best synergistic effect, as
determined by peroxide value measurement. Waffle was then packaged under the
following packing materials (OPP/DL/VMCPP, PET/DL/VMCCP). As the temperature
condition, the modified atmosphere decrease in waffle package and increase peroxide

value. This resuit indicated that the PET package was more effective in reducing
oxidation than the OPP package.
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Waffle®] Az L7FE(H3A|E, Seoul, Korea), &, T ¥(La parisienne, DSM
Bakery Ingredients, Felixstowe, United Kingdom), A BHA| YA 2, Seoul, Korea), 214
(33, 24 Korea), HE|(A&$, Seoul, Korea), {429+ Seoul, Korea),

Baking Powder(Z2-3}8}, Soul, Korea)E Z}2} AFE-31%itt.
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Waffleol] & 7}8h= HA 3H4F3bA = tocopherol, resemary extract, tea polyphenol S
(FEEFY vl 2z RE FYst A3l R, T4 OPP(20um/DL/VMCCO(20
pm) 2 PET(16um)/DL/VMCCP(25im)S A5t AA TS 3led 259} 35T oA
7047 A3 AEE skt
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1) WaffleQl M=

Wafflee] ¥j3Ht]= <Table 1ol JERHSITE BIMFE 7]1F2.2 slo] THE 80%,
7B 20%, 22k 30%, yeast 4%, 5 40%, 2T 1.7%, DB 10%, BE] 50%, baking
power 2.5%Z &33l9ict WL spiral mixer(Maximat, Germany)ol] EIEE ¥
T A& 28, oA s8R WEIIH o, ML= 27TR ) 94
HHkze ev ol AFEE 27T, 75%=2 A9 Ta A 4083 13} 2R E &
FHom, YAE 50 g¥) &t 22mme] FAZ HF T 37C, FFE 85% 24}
A 2052 FREES ST LE/ 4RE F A7 23 (U, Korea)o] ¥
3, ARLE 180T, 3% 180TA 4027+ FHWATHFig. 1).
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Waffle?] DuHdELS AOAC(1990)'99] ¥ho] whe} Zghal A e micro-Kjeldahl',

ZA e Soxhlet, 232 A3 or SHsIAT

(Table 1> Composition of waffle

Ingredient Flour basis (%)
Bread flour 80.00
Cake flour 20.00
Whole egg 30.00
Dry yeast 4.00
Milk 40.00
Salt 1.70
Sugar 10.00
Melted butter 50.00

Baking powder 2.50
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Flour, Egg, Yeast, Salt, Sugar,
Butter, Baking Powder

|

Mixing at 27T |— Low speed 2min

High speed 8min

r1=‘ Fermentation at 27°C, 75% RH |_. 40 min, then

2.2 mm rounding, panning

I 2nrd Fermentation at 37°C, 85% RH I

!

| Baking (top 180C, bottom 180T) |

<Fig. 1> Flow chart for waffle making.
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1. WaffleQ| 2HME

Wafflee] U¥bJES <Table 2>} Ztr}h UurAdEolx waffledlo] ®<rs}Eo]
37.77%= 71 Bol $REAs, DA 18.03%, 3]E-E 0.97%2 et 53] A
s} HHE Ao ek 28.37%2] e HAFo] waffled] o] 2] o] Bo] &)
&2 & & Uk

<Table 2> Proximate composition of waffle

Contents Composition (%)
Moisture 14.86
Protein 18.03
Lipid 28.37
Carbohydrate 3777
Ash 0.97
Total 100

2. A ghhiStRie] St
A ZgatsiAl= 25l 71 98] AH8-3k= tocopherolof] ¥l ale] A| 27l glof
gAY 2L 3 E 713 Y= rosemary S} FHE| 71 F9) SAlElE o] 43} tea
polyphenol& AH&-3Ith 3 gitstAle] Arle T2 AMHESlE AR 27HA
ol el FakslA S EFete] AHgEto2M I EFHE ZUAIZ = o), B A
JA = 2]FA] 71 durd o & 2ol tocopherolE 7] 202 3}e rosemary, tea
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polyphenol#} &Este] fA|4tsld] vX|& FakS Lopr it

25ColM 7043t Aste B9t A7HE st £ A} Al oAl
QS FALS A3 FAEIAE HULsHR] @& controld} tocopherol 200 ppm,
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polyphenol& 22t 200 ppm#] H7}3t wafflecijA| 27hgko] @A eldtiFig. 2). ]
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Al M= &3 ik A9t 28 dibslErE YR er 60%0] A
UME 25 87429 202 dolalth. 2 9 Andreja 572 8Ataka 9] A AT
tocopherol®} rosemary BT} rosemary$} ascorbic acid® Z&slgS w {4 Atud)
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<Fig. 2> Acid values of waffle without antioxidant and with various antioxidants
during storage at 25T.
-, control; =, tocopherol 200ppm;
-, tocopherol 200ppm + rosemary 100ppm,;
-+, tocopherol 200ppm + rosemary 200ppm;
-s-, tocopherol 200ppm + tea polyphenol 200ppm
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<{Fig. 3> Acid values of waffle without antioxidant and with various antioxidants
during storage at 35T.
-+, control; =, tocopherol 200ppm;
-, tocopherol 200ppm + rosemary 100ppm;
>, tocopherol 200ppm + rosemary 200ppm;
-»-, tocopherol 200ppm + tea polyphenol 200ppm
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<Fig. 4> Peroxide values of waffle without antioxidant and with various antioxidants

during storage at 25T.

-+, control; =, tocopherol 200ppm;

-+, tocopherol 200ppm + rosemary 100ppm;

-, tocopherol 200ppm + rosemary 200ppm;

-, tocopherol 200ppm + tea polyphenol 200ppm
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<Fig. 5> Peroxide values of waffle without antioxidant and with various antioxidants

during storage at 35T.

-+, control; #, tocopherol 200ppm;

-, tocopherol 200ppm + rosemary 100ppm;

>, tocopherol 200ppm + rosemary 200ppm;

-o-, tocopherol 200ppm + tea polyphenol 200ppm
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&3 kst gaoA 7P $48199 tocopherol ¥} rosemaryE 3 718t waffleS
A2 (OPP/DL/VMCCP, PET/DL/VMCCP)dl| e} A A XA s 3atelEr) € 7}
2 X3S 23351 r) $4 OPP(oriented polypropylene) 20 um®} VMCCP (vacuum
metallized casted polyPropylene) 20 um A}e}ol] DL(dry lamination)& £<1 XA Ao &
B3 A& 25T} 35Tl 7043 ARt FAWSLE 431 <Fig. 6, ol W
WAt OPPe] HAivtx X &E&-S 25ColM HF 46.17%F ER 1 o, IsE
7t 3k& 302 YR ATHFig. 6). 35TCAlM = HF 41.31%] Fartx X&) 359
FastE7t e 72N (Fig ) 2% 0| vt IAQA ] 7k x3go] 7
&dta ol W ISR Y] F7HE 1 4 AUk o= kA A EEe)] o
8 4TI Er} Solvt Bt Bo] F3he vt waffled] 387t ghe Eole
Aoz Algdrh

22 Z76| A PET(polyethyleneterephthalate) A2 2 -3+ waffleol| A= OPPR.T}
e Aok 8T FE BASEV S RAFATE F, 25T ellA davts
& BBV A4Z) 81.00%% 258 YERNL(Fig. 8), 35T e
79.86%2] AAvtx X33 319 FAHEESHE Ve UTHEIg 9). & AAvts
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<Fig. 6> Change in nitrogen gas, and peroxide value in the OPP/DL/VMCCP package
during storage at 25T.
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{Fig. 7> Change in nitrogen gas, and peroxide value in the OPP/DL/VMCCP package
during storage at 35T.
-o-, Substitution ratio (%0); «, POV
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<Fig. 8> Change in nitrogen gas, and peroxide value in the PET/DL/VMCCP package

during storage at 25T.
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<Fig. 9> Change in nitrogen gas, and peroxide value in the PET/DL/VMCCP package

during storage at 35T.
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