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Batch Scale Storage of Sprouting Foods by Irradition:
Combined with Natural Low Temperature

1. Suitability for Potato Chip Processing
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Abstract

Two varieties of potatoes, Irish cobbler and Shimabara stored for seven and nine months res--
pectively by irradiation combined with natural low temperature (year-round temperature change:
2~17°C) on a.batch scale were investigated on the suitabiiity for processing of potato chip.

Nine months after storage, irradiated potatoes (Irish cobbler) tended to maintain somewhat-
better texture and sensory quality than untreated in potato chip processing.

Peel rate, closely related to potato chip yield, of untreated potatoes were 20~25% higher than
those of irradiated and Agtron color determination of porato chip from both irradiated were
commercially acceptable.

Preservation of potatoes by irradiation combined with natural low temperature was evaluated
as an alternative method of the supply for raw materials of potato chip processing in the off

-season in ‘Korea.

BAEALA sl 2rabe]l ol 4ol £, Bad HAE:

F b Moz £¥dx glov AEAAE 48488 A

A4 Hup ohfzl gAA R0 2 T ITEMe] -

1979~1981 o) WEK4ES F7F=) A FER L 4571 F 0] o Hol ZA-% FEYS MIARY FEaz 249 sid FIE

fEE, B#AosH P 3 AWMLY HEIL  Hx ded, T F A gel sEHz de e
Aol we} AR o4 g S0 Heleh B potato chipoj o},

( 364 )



Vol. 14, No. 4 (1982) BUR# LIS HAER 3 BFEASHS Batch Scale frigsl Bag Hoc( 2 2) (365 -

Bl A e potato chip InTHRKe wj¥2e
7bEZalol o Eatm gl uk MRl 1~2EH A
2 7 dEd g AT H&423~7°C)oz 7
HE PEEtd MTIEHE Stz o, (SR
they e Stz qla) Il HBEEE T
o Bt ghA A Aok st T:-?% i‘& [ R et
§8 FEo] weiA L EHE SE @e

ZH A He, =8 W5 7}—s-m 2l g it &

Az KR FEHE 227t el 4o ek
WEETUE WAAAE WEAA SEAM s
X pctato chip TR R F4s FiEE 2 gz

stgl o= MEFAE A e
chip B5ER§ A TTel {STF=Igldx Tty ch
w2t ol A4 wralnpel ol 10~15 Krade)

A Waiehe] BIEMAIS B et A g
o] a~12@AM HAKEAA FEY
Wil Rel potato chip BUERF KB ve) MY A% H
g R4 sale) o3t potato chip Al Fa 4 2
o 7lei I EERE

BT,

IE, EBEd Y potato

ME A s

AFE WS o) 198148 T 180 3 WS
#pE “Irish cobbler(\F2)”g} 224 95 11H &%
“Shimabara” % 3, M
5°C)dif"‘. G

L Ein (2-)"’2
© BRIl G A W RS
5, 16. 15, 20 KradZ |

shgivh
EaSHm
b B
Porato chip $iiol HHES Y& 2l a9 =

“Irish cobbler”el &yay 7/ H = “Shimabara”2 ﬁtf‘f

2l potato chip &S
Sy ki

IrRre asre 105°C FESEEME:, 2L 25% —HClz
Inaksr 2 F- Somogyis i:“’_i, -2 7€ Somogyi

EO &g =, < Kjeldahli, opnli-N
A ke Formold a1 ™ z =z u-2o

zr,Luq
soxhlet-ether &2
e, g2 AOACH: @O ojstgix, AEE AOCS
g ol o shgl o
.. Potato chip #i3%
Potato chipe) ﬁ,j(i’,’:_;f
wha) gl 3, ¥hs) & (peel rate) & =l
vebd osd,  1odmm Sl 2 ‘ﬁv‘koloq 70~75°C ¥k
ol A 1058 & A4 S
oils} cotten secd oil

%_EJ‘*ZP Aﬂ e F Loz

2
\

7
10
=

180°C oil bathell 4 144027k 2% Hiksted B35

R KLLILEEE

i aluminium foil2 air-cushion packaginga}of cf.

A4 R willge =A¢ Table 15 2
Potato chipo] SKie®F

2}4) potato chip =}z

82

3

Table 1. Acid value, iodine value and peroxide-
value of frying oil

Kmds of oil AV v PoV
Cotton seed oil 0.05 1055 less than z-
Palm oil 0.05 53+5 less than 2-
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Table 2. Some chemical properties of potatoes (Unit : 23)
: Dose . Suger Crude Crude Crudg Amino-
Variety (Krad) Moisture Total suger Free suger  protein  fat ash  nitrogen Peel rate
Cont.  80.65 15. 04 1.21 2.41  0.05 0.72  0.071 24.5
‘Late-Potato 10 80. 22 15.57 0.71 2.26  0.20 0.91  0.088 18.0
«(Irish cobbler) 15 78. 97 16. 39 1. 15 219  0.20 0.92  0.079 17.2
20 81.99 14. 14 1.15 234 0.15  0.69  0.071 18.1
Cont.  80.36 15. 34 0.71 2.24  0.14 0.0l 0.079 20.0
-Autumn potato 10 80. 45 15. 42 0.52 2.25  0.15  1.10  0.079 16.0
{(Shimabara) 15 82.76 13.33 0. 89 1.88  0.17 0.98  0.097 16.1
20 81.52 14. 27 0. 60 .94 0.18 1.06  0.079 16.3
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Table 3. Proximate composition and acid value of potato chip

Instron universal testing machineg {fif] 4414
(brittleness)¢ =23 ZA3}E Table 49} 2. W4
% ofiA i3 Irish cobblerd] A& RAHE7 fpEHE
Eoll 3 gy 17}07,] wpz} B4 74 (brittleness)o]
we 19 A3l E pgos, EEMES
Azke Askz B4
A7 1 fqle g AzkEs, c} 7]
) Shimabarael 4] & ol A
(g BEL7} TRGHE M i ol
;& 2z} 7ol potato chip #E
sl A skt

George' 1)(.%* W OBRAE ez AR 2o
BE BT S A o] HMEREV BFHAGE AT LB
EE w8 i FE& textured Vel gitr §HYg

e
s
HJ
_|\1

L
lo
_A_'

b i FEol ¥

7!:L

@A fa

[

Ly
o 4’5 i

T ]
5%

+ 8

tk, Color

Potato chipg] color: Agtron colorimeter= &4 &
t=8 Table 59 7tch. Agtron colorimeters] 4 % ¥4
L 0~1007+7 2 65~754}Fo] 7 chip color2 A Az ol
] BP9 Aol TR Irish cobblere MstE v} M

(Unit : 2%)

. Dose . Total Crude Crude Crude Acid value
Variety (Krad) Moisture sugar protein fat ash  of products fat
Cont. 3.09 47.59 4.01 46. 81 1. 85 0. 47
Late-potato 10 3.98 47. 88 3.20 45. 99 1. 89 0. 43
«(Irish cobbler) 15 3.12 46. 00 3.07 47. 89 1.78 0.50
20 3.06 47.32 3.08 47.02 1. 82 0.49
Cont. 6.70 45. 49 2.87 44. 05 2.01 0. 42
‘Autumn-potato 10 4.02 43.99 2.31 48.05 1.90 0.51
(Shmabara) 15 9.81 42. 49 2.46 43.24 2.12 0. 42
20 4. 36 43. 99 2.31 47. 64 1.94 0. 49
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Table 4. Brittleness of potato chip by Instron universal testing machine

—_ Dose (Krad)
‘ R Cont. 10 15 20
Variety T
Late-potato(Irish cobbler) 0. 096+0. 019 0.074+0. 019 0.0750.012 0. 05110. 017
Autumn-potato(Shimabara) 0. 078+0. 027 0.083+0. 019 0.079=+0. 022 0.084+0. 018

Table 5. Color parameters of potato chip by Agtron colorimeter

. Late-potato(Irish cobbler) Autumn-potato(Shimabara)
d
Processing date Cont. 10 15 20 Cont. 10 5 30

Feb. 18, 1982 53 47 58 51 69 65 65 72

Table 6. Variance analysis of paired comparision test for overall preference of potato chip-
(Variety: Irish cobbler)

Variables Degree of Sume of Mean of F-Value
freedeom squares squares Computation table signification
. 2-84(5%)
Main effects 3 109. 5625 36.5208 17.15 4.3101%)
Order effects 1 0.75 0.75 0. 3522 4.08(5%)
Error 44 93. 6875 2.1293
Total 48 204.0
(Variety: Shamabara)
Variables Degree of Sum of Mean of F-Value
T freedom squares squares Computation table signification
o,
Main effect 3 30. 8125 10. 2708 5. 7085 2o
Order effect 1 1.0208 1. 0208 0. 5674 4.08(5%)
Error 44 79. 1669 1. 7992
Total 48 111.0

Table 7. The shortest significance range by Duncan’s multiple range test
(Variety: Irish cobbler)

P (1%) 3.82 3.99 4.10 Sample 20 Krad 10 Krad 15 Krad Cont.
Rp 1.15 1.20 1.23 Average 0.63 0. 59 0.38 —1.60

20 Krad —*Cont.=2.23>1.23, 20 Krad—15 Krad=0.25<1. 20
20 Krad —19Krad=0.04<{1.15 10 Krad —*Cont.=2.19>1. 20
10 Krad —15 Krad=0.12<1.15. 15 Krad—*Cont.=1.98>1.15
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(Variety: Shimabara)
rP (195) 3.82 3.99 4.10 Sample Cont. 15 Krad 20 Krad 10 Krad
Rp 1.03 1.78 1.11 Average 0.84 —0.22 ~0.25 —~0.38

*Cont. —10 Krad=1.22>1.11, *Cont.—-20 Krad=1.099>1.78
*Cont. —15 Krad=1.05>1.03, 15 Krad~10 Krad=0.16<1.78
15 Krad —20 Krad=0.03<1.03, 20 Krad—10 Krad=0.13<1.03
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