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Effect of Antioxidant and Irradiation Treatment under Freezing Temperature Conditions
on Physicochemical and Sensory Properties of 7arakjuk (Milk Porridge)
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Abstract

This study evaluated the effect of antioxidants treatment; (Vit. C and E) on the physicochemical and sensory
properties of 7Tarakjuk treated with gamma-irradiation under two different temperature conditions, e.g. room
and frozen temperatures. In samples of Tarakjuk irradiated at room temperature, Vit. C gradually decreased
the pH level as the concentration increased (p<0.05), whereas Vit. E did not. Addition of both Vit. C and E
to Tarakjuk decreased TBA (2-thiobarbituric acid) value while also increasing viscosity. However, these anti-
oxidants did not cause any change in Hunter's color values. Sensory properties showed that Vit. C and E sig-
nificantly improved the overall acceptability of Tarakjuk, and the addition of 0.1% each Vit. C and E was best
treatment. In samples of 7arakjuk subjected to combined treatment with antioxidants and irradiation under frozen
temperature conditions, Vit. C and E were effective in decreasing TBA value, improving viscosity, and maintain—
ing sensory quality. Especially, co-treatment with 0.1% Vit. C and E augmented the observed effect (p<0.05).
Therefore, combined treatment with antioxidants and irradiation under frozen temperature conditions could im-
prove the final sensory quality of gamma-irradiated 7arakjuk.
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Bl Al Zol AMEE Alge 32201032 dwkAl,
sx2d FEL AR, TR, dF B71E), Vit
C(Dongbuk, Namyoung Co., Seoul, Korea) ¥ Vit. E(dl-a-
tocopherol, Dongbuk, Namyoung Co., Seoul, Korea)E ©]t}.
FAE T2 Eo 2ufo sEete B e 4 20°C
oA 6AIZF FF AL, o] F s2= Eo 23] FAS)
Ak FAE FEe AE o]t 1027 2718 AA
F, o] gle AW20°C)oll A 16412 &<t A=3Th
AZ7F S5FH, 4 7]/ (HMF-1000A, Hanil electric, Seoul,
Korea)E #43 ¥ 120 meshd] AS 92171 £ g
9 Azl AMEIAT

Efzt=ol XM=
=2 150°CY] H5 871(230 cm)oll A F&ET 200
7 HE H, 400 g9 SHSE HUMSE F, 100°Cel A
FE3tAe 71g8e] SEHE F 1 LE 70°CollA
ol Hrtstar, 158 & F712 7tgsianh 44
2] X 7] (HMF-1000A, Hanil electric)oll Al 1%
sto] Aol AM&-3k ) Vit C9}F Vit. E9] 7t

7} H=E HreHch AlFZE 8L aluminum lami-
nated polyethylene E&A o] 200 g& B& & WAl S %
At AlR 2 AME-SFA T

SEARM ZA}
AR 2ARE 49 111 PBq, Co-60 2okl AR (IR~

70 gamma irradiator, MDS Nordion, Montreal, Canada)2
o] g3ttt A, FkstAl Hotol wE BHeE 4 H
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pH &3

ABE SHTE 108 48t} 2422 7](UNION 5
KR, Hanil Science Industrial Co., Ltd., Incheon, Korea)&
o] &3] 44122 (3,000 rpm, 15 min, 4°C)3F ¥, 45 2
pHZ =3 (MP220, Mettler Toledo, Greifensee, Switzer—
land) 3} -

K| AT = (2-thiobarbituric acid value) &8

R Ak == Jo2} Ahn(24)2] 2-thiobarbituric acid re-
active substances(TBARS)H S o] &34t} &, A& 5 goll
50 uLe} BHA(7.2% in ethanol)9} &F4= 15 mL& ¥ ¥
homogenizer(DIAX 900, Heidolph, Co., Ltd., Schwabach,
Germany)Z #3333} AlZA T ¥ E 1 mLol| TBA/TCA &
(20 mM TBA in 15% TCA) 2 mL& B2 § &&= EdlA
15%7F 7Hgstanh W2 & 9478 71(UNION 5KR)E ©]
£3le] QA28 (3000 rpm, 15 min, 4°C) &, 454 1 mLE
F3t 532 nmol A FEEE ST T HdFAdS o] &3
malondialdehyde(MA)2] F=& F3IATE olu] ozl 2
= MA pmol/g sample(wet basis)Z XA]3FA T

Bz

AT Han 5(13)9] BHE 7831 AME-3I3At 69 3
ZZ(spindle no. 6)& AHE-3le] £ 538 9] 3| AL =5 rpm)
2 AL gFFe HEE SHDV-IO+ Pro, Brook-
field Engineering Laboratories, Middleboro, MA, USA)3}
Aot
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Table 1. Effect of antioxidants on pH, TBA (2-thiobarbituric acid) values, and viscosity of 7Tarakjuk with irradiated at 10

kGy under room temperature

. Irradiation Antioxidant (%) TBA values .
Treatments temperature Vit C Vit E pH (MA ymol/g)” Viscosity (cP)
Non-treated (control) — — - 7.140.057% 0.4+0.13¢ 40,307 +437*
- - 7.140.01° 1.7+0.44% 12,415+ 188*

0.1 - 6.9+0.03" 1.0£0.61° 35,280 + 140°

R 0.2 - 6.6+0.04° 0.9+0.11" 38,166 +421°

Irradiated oom 0.3 — 6.3+0.05° 0.7+0.09° 41,920+ 282°
temperature - -

- 0.1 7.0+0.05° 1.1+052 23,413 +580

- 0.2 7.040.02° 0.9+0.13™ 25,833 +473°

- 0.3 7.040.02* 0.7+0.16° 28,067 586"

PMA: malondialdehyde pmol/g.
?Values are means=standard deviation (n=9).

YMean values within same column followed by the different letters are significantly different (p<0.05).

Table 2. Effect of antioxidants on Hunter's color values of Tarakjuk with irradiated at 10 kGy under room temperature

Treatments Irradiation Antioxidant (%) Hunter’s color values
temperature Vit. C Vit. E L a’ b
Non-treated (control) - - - 78.1+0.16"N? 1.6+0.02™ 13.6+0.12%
- - 775+0.01 1.6+0.08 13.5+0.09
0.1 — 77.2+0.01 1.7+0.03 13.6+0.01
R 0.2 — 77.840.01 1.740.02 13.8+0.01
Irradiated temp‘:;:zure 0.3 — 77.1+0.01 1.7+0.01 13.9+0.02
- 0.1 775+0.02 1.7+0.02 13.6+0.01
- 0.2 77.7+0.01 1.8-+0.02 13.9+0.01
- 0.3 775+0.02 1.8-0.01 13.6+0.01

4”Values are means * standard deviation (n=9).
YNS: not significantly different.
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Table 3. Effect of antioxidants on sensory properties of 7Tarakjuk with irradiated at 10 kGy under room temperature

L. Antioxidant (%) Attributes

Treatments Irradiation O 11

temperature  Vit. C Vit. E Appearance Flavor Texture Taste veral Off-flavor
acceptability

Ni’ggﬁ{fgﬁed — — ~ 56+098™? 58+115% 53+068 54+072° 56+072° 1.0+058
— — 5240.18 37+0.80° 38+087 38+056° 38+023 35+0.15°
0.1 — 5.1+0.93 48+1.17" 48+081" 48+1.28"™ 51+1.01" 124046
R 0.2 — 52+0.83 45+1.30° 48+069" 46+141" 50+052" 1.1+0.36°
Irradiated temp‘;‘r’gzure 03 - 51+1.13 46+120°  47+053° 44+067° 50+067° 1.1+046°
- 0.1 5.1+0.90 47+125°  45+055° 43+1.25° 49+024" 1.3+0.39°
— 0.2 49+154 48+094°  44+052° 42+094°  46+023" 12+022°
- 0.3 5.0+1.80 48+1.03" 444082 42+1.03" 45+054™ 1.1+001°

})Values are means *+ standard deviation (n=20).
INS: not significantly different.

YMean values within same column followed by the different letters are significantly different (p<0.05).
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Table 4. Combined effect of antioxidants and irradiation at 10 kGy under freezing temperature on pH, TBA (2-thiobarbituric

acids) values, and viscosity of Tarakjuk

Antioxidant (%)

TBA values

Treatments Irradiation temperature Vit C Vit E pH (MA pmol/g)” Viscosity (cP)
Non-treated (control) — - 7.1+0.057 0.4+0.13° 40,307 + 437"
Room temperature — — 7.1+0.01° 1.7+0.44° 12,415+ 188"

- - 7.240.01° 1.1+0.36° 24,900 + 258°

Irradiated Freezing temperature 0.1 - 6.8+0.01" 0.8+0.19° 36,650 +443°

g temp — 0.1 7.1+0.05" 0.8+0.36° 29,450 +772¢

0.1 0.1 6.8+0.01° 0.6+0.15° 35,900 +702°

"MA: malondialdehyde pmol/g.
?Values are means+ standard deviation (n=9).

YMean values within same column followed by the different letters are significantly different (p<0.05).

Table 5. Combined effect of antioxidants and irradiation at 10 kGy under freezing temperature on Hunter's color values of

Tarakjuk
. Antioxidant (%) Hunter’s color values
Treatments Irradiation temperature Vit C Vit B I > o
Non-treated (control) - 781+0.16"N? 1.6£0.02% 13.6+0.12™
Room temperature — — 775+0.01 1.6+0.08 13.5+0.09
- - 78.6+0.05 1.6+0.03 13.5+0.07
Irradiated Freezing temperature 0.1 — 78.4+0.15 1.6%=0.03 13.5+0.31
& temperatu — 0.1 786+0.17 1.6+0.02 13.6+0.06
0.1 0.1 78.2+0.16 1.6+0.08 13.8£0.06

4”Values are means * standard deviation (n=9).
YNS: not significantly different.
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Table 6. Combined effect of antioxidants and irradiation at 10 kGy under freezing temperature on sensory properties of 7Tarakjuk

o Antioxidant (%) Attributes

Treatments Irradiation O 11

temperature  Vit. C Vit. E Appearance Flavor Texture Taste veral, Off-flavor
acceptability

N(()C“;{fjf)ed - - - 56+098"2 58+1159 53+068 54+072° 56+072° 1.0+058"
Room b b C C a
temperature - - 5.240.18 37+£080° 38+087° 38+056° 3.8+023° 35+0.15
Irradiated - - 5.8+0.64 54+0.83" 48+024" 484052 50+031" 14+0.12°
Freezing 0.1 - 58+0.76 574089  49+0.17" 514016 53+053" 1.1+0.46"
temperature — 0.1 59+0.74 53+0.74" 49+0.46™ 51+0.76" 5240.35" 1.1+0.46"
0.1 0.1 5.8+0.93 59+0.74°  49+064" 55+036° 551053 1.1£052°

'I)Values are means =+ standard deviation (n=20).
“NS: not significantly different.

YMean values within same column followed by the different letters are significantly different (p<0.05).
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