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ABSTRACT

This study evaluated the physicochemical and sensory characteristics of vanilla ice cream treated with gamma irradiation.
The general composition of the vanilla ice cream used for the study was 45.4-53.3% moisture, 5.5-5.9% fat and 3.9-4.1% pro-
tein, and these values did not change following gamma irradiation. The Hunter L, a and b values were slightly decreased fol-
lowing gamma irradiation. The fatty acid composition of the ice cream included caprylic acid, capric acid, lauric acid, myristic
acid, palmitic acid and stearic acid, and there was no detectable change following irradiation. There was no significant differ-
ence in TBARS (2-thiobarbituric acid reactive substances) values between non-irradiated and irradiated samples at a dose of 3
kGy or less (p<0.05). Sensory evaluation indicated that gamma-irradiated vanilla ice cream did not show any difference in
color relative to non-irradiated ice cream. However, gamma irradiation did affect the flavor, taste and overall acceptability of
ice cream at doses above 3 kGy. These results indicate that gamma irradiation at 3 kGy is an effective treatment for sustaining
the physicochemical characteristics of vanilla ice cream with minimal changes in sensory characteristics, though further studies
should be carried out to reduce the deterioration of sensory qualities induced by gamma irradiation.
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AT ARG 2 FEe e AF niE npEER
B} oHsltkn o AR gloul(3), ololAabo)A Listeria
spp., Escherichia coli 2 Yersinia spp. S°} A&Eo] o}
O|ATHE PAETH A SHAA T 4 Qo
= A7 237 SEEJTHKim and Yoon, 1998). 3] 1]
AEZRE Q¥ olo]2adS Hogo] Aujzog oF
g Ffrol ¥ B9AEIAp)T HFHRS A A5
HIEE AWfdo] 57 49 olF dwdd & Jde 94
3}l 71&o] 97EE Aotk (Kim and Yoon, 1998; Kozak
et al., 1996).

AP ZAP1EE @A) =4 7)7-(FAO/TAEA/WHO) %}
AR A YlollA 1 2143 AR o] Fe=o] A
SUREA A 23099F2] AFo)] tiEle] AF WA ZAE
S7F8IL U (Lee er al, 2005). $-2UEFE 1987, 1988,
1991 R 19950 4x}&lol]l 2X F 187) FE59 AEX
AL S7bE e VSRS Fulsl] Bixu)dEF
E HZEF 7 FEo] 2004 5¥€ F712 FHUE Y
(KFDA, 2004). 53] 318 2F O3t A7 $-
YUHE HIRSo Ads, 9=, U9d= % F80}E]o}
ANA s7FEAeH doelzEgleMe dadela £ge
1988 5¥¢ 37}3FSITHIAEA, 2000). T3+ WAL ZAR=
2Fe] £, 35 2 B 540 & 9F¢S TR &
I AFA Fedhe AE7104 PlAEERE ] 9ES
433 29 7 de F9F AF 243 wHo Itk Byun,
1997). AR ZAK] 71 & A F dhie AE 2
o] o] A9 Qe W atolojx] E3] olo)lamgy)
2 HF AF AT AdE A5F 27 A
7h SLHEE Ae ALt golsithe Holo) o9k
< EAE o) &aliA Arld ZAE olgsle] B ool

AYE ARz Wgo] ¥EH vl ArKKim er al., 2007).
Tev MY AR B AAoE Q8 AakEE

FXAA AT Frao] B2 AFdMe o] Aty
71 doh. a8y A Hx2 A8JA 2T A
Waksle] E21g10] A FALE o838l AR FEE
& AA, s 2 ARElE dAlske 71ee] =
oA L= JHByun et al., 2002).
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Co. Ltd., Scoul, Korea)oll W2 o} A3 & 7upd =
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(Jeongeup, Korea) U A9 309+ Ci, Co-60 7 ZAA|
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Co. Ltd., Ottawa, ON, Canada)2 ©|-8-3}d A]7F3 10 kGy
o) Mg 2zt 0, 1,3 2 5 kGyo] F FFAFE
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g)ygl-e AZ3I4Tt A1E 05 mLol 2.5 mLe] C(1 mL
A 8§93 50 mL B £9) 4L 75k 3 1087 A9
W5l 2 %, D(10 mL Folin-Ciocalteu phenol
reagent®} 10 mL Z5F<) 894 025 mLg 7}ske] £33
F 2087 Ao A% oS 3= UV 1600 PC,
Shimadzu, Japan)E ©]-&3l] 750 nmo|lA] EFEE &4
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(Model CM-3500d, Minolta, Japan)S ©]&3}e] WHx
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ASAL}. $uAE AA7EA0.9 mL/min)E AFL-3HE T
A1Fe] FJE 1 uLYP o™ split mode(split ratio = 20
: DE BA30h

XA LHHE (2-thiobarbituric acid reactive substances

value, TBARS) &3

e 2R vl ololaaRe] AANNEE &7
3}7] $13) AR 5 g2 15 mL TR/ A TF27)(DIAX
900, Heidoph Co. Ltd., Germany)E A}8-3l 7233 &
1 mL& 3} 20 mM thiobarbituric acid(TBA) in 15%
trichloroacetic acid(TCA) 84 3 mL¥} 50 uL BHA(7.2%
butylated hydroxyanisole in ethano)Z &3} TS 90°C
FZEAA 1587 7ME8ka Gl 10870 Wity
o} vhg-golS IAIE-2]7)|(VS-5500, Vision scientific Co.
Lid., Korea)S ©]&31 600xgollA] 208 52 Q48] 3
F 1 45Ne EFFS=A(UV 1600 PC, Shimadzu,
Japan)E ©]&3}d 532 nmolAM SAA SHE F
BEE 7|FoE HEFAY ulgl TBARS 42 mg
malondialdehyde/kg sampleZ. AXFE}HATE
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Table 1. General composition in gamma-irradiated vanilla
ice cream

Irradiation dose General composition (%)

(kGy) Moisture Fat Protein
0 53.27 5.99 4.03
1 48.47 5.89 3.96
3 47.21 5.79 4.05
5 45.45 5.58 4,12
SEMPY +3.70 +0.30 +0.02

1 Standard errors of the means (n = 3).

Table 2. The change of Hunter color values of vanilla ice
cream by gamma irradiation

Irradiation dose L a b
(kGy) (Lightness) (Redness) (Yellowness)
0 62.95° -1.38% 0.03*
1 60.72° -1.55™ -0.11*
3 61.95 -1.51° -0.29°
5 57.25¢ -1.59° -0.75°
SEMV +0.51 +0.03 +0.19

! Standard errors of the means (n = 3).
*“means that the values with the same letter in each sample are
not significantly different (p < 0.05).
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Fig. 1. GC chromatograms of vanilla ice cream treated by gamma irradiation.
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Table 3. Sensory attributes of vanilla ice cream treated by gamma iiradiation

Irradiation dose (kGy) Color Odor Taste Overall acceptability Irradiation odor
0 5.20 5.90° 5.70° 6.00° 1.40°
1 5.10 4.90™ 4.60" 4.60° 2.20°
3 5.60 4.00° 3.90° 3.70 3.80°
5 5.90 2.40° 1.70¢ 2.00° 6.40°
SEMV +0.60 +0.59 £0.65 +0.76 £0.75

Y Standard errors of the means (n = 10).

*“means that the values with the same letter in each sample are not significantly different (p < 0.05).

Ak caprylic acid, capric acid, lauric acid, myristic acid,
palmitic acid % stearic acid® VERGOm FgQ A|ubale
lauric acidZ #R1E) 21T}, Shin 5(1978)& FU) A|H o}o)
2389 F8 APARL lauric acid 2 palmitic acid® &+
AHAT T B35t} Fernandez 5(2000)0] whad A
HA W H2EFE F TN FFS 54T F9
ERAME 535 %, A°)IE 40.2%, BIAAL 60.4% 2
ofo)| 2T YL 65.8%F Ve olol~me) X|ubal gk
ol 7 &L Ao HIEHYTH B AF Az, i
ZAbl] 2Jgh ZF Apat Eake] Wshe YehA] gkt
(Table 3), o} ololaay AR A8 IS Aoid =
ALete] fre] At gk WElE 248 A (Badr, 2006)
FAPAR] 713 wheh Rl At ol 7haske]
e 23el dRiE A olgiE Aol YelegE B A
TAXE ololaad s Yol Arld 2ALE Fo]
ZAM 2% FePE 48 IXF Aoy}t BaHt
(Adeil Pietranera et al., 2003). °|Z g3l & o I
oA ek ZAE Hg3PAE oloj~m® We) A
T e B 7AA e Ao FAHAG-

AL &Y

A ALl o3 nhdet ojojazge] A &
% ZHE Fig. 20 AABKAT 48283 1 2 3 kGy9

& Ao HIZAVZT ZAVE Alole] TBARS 7o)
Aol7k Yoy, 1FR] 5 kGy HelFe] v AT

o 1 3 5
Irradiatinn dose (cGy)

Fig. 2. 2-Thiobarbituric acid reactive substances (TBARS)
values of vanilla ice cream treated by gamma irradia-
tion. *®means that the values with the same letter in each
sample are not significantly different (p < 0.05).
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