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Abstract

Effects of frying conditions on cooking properties of ramyon (deep-fried instant noodle) were
investigated. The moisture content, which was decreased as the frying temperature (140-160 °C)
and time (30-70 sec) increased, was negatively correlated with lipid content. The weight gain was
higher than volume gain at a given frying condition. Weight or volume gain rate constant for ra-
myons fried at 140 ° and 150 °C increased with increase of frying time, but that for ramyon fried at
140 ° and 150 °C increased with increase of frying time, but that for ramyon fried at 160 °C showed
opposite trend. The initial cooking rate decreased as the frying time was increased in all cases and
as the frying temperature was elevated at a given frying time.
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Table 1. Moisture and lipid contents of ramyon

Frying Frying Moaisture Lipid
tempera- fime content (Y) content (X)
ture (°C) (sec) (%) (%)

140 30 8.91 17.40
40 6.94 17.64
50 4.98 18.53
60 4.35 18.77
70 4.21 18.87
Y =-2.90X+58.83 (r=-0.974)
150 30 7.04 16.47
40 5.52 17.30
50 4.48 18.10
60 3.63 18.37
70 3.06 18.63
Y=-178X+36.38 (r=-0.993)
160 30 5.75 16.02
40 4.22 17.19
50 3.02 17.66
60 2.68 17.71

Y=-1.73X+33.62 {r = -0.980)
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Fig. 1. Relationship between cooking time and weight
(@) or volume (O) gain of ramyon (150°C, 50 sec)
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Fig. 2. Relationship between weight gain and volume
gain of ramyon fried at 150°C

Table 2. Linear regression equations for weight and
volume gains of ramyon

Frying Fr.ymg Linear regression
temperature time
equation
(°C) (sec}
140 30 Y =1.009X+0.197
40 Y =0.995X +0.200
50 Y =0.984X+0.214
60 Y =0.982X+0.215
70 Y =0.980X+0.215
150 30 =1.026X+0.209
40 Y =1.024X+0.202
50 Y=1.013X+0.203
60 Y =1.012X+0.200
70 Y=1.010x+0.184
160 30 Y=1.031X+0.219
40 Y =1.034X+0.215
50 Y =1.035X+0.197
60 Y =1.037X+0.169

Y =weight gain, X =volume gain
Correlation coefficients for the equations were over 0.997
(p<0.001}.
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Table 3. Weight and volume gains of ramyon after
cooking for 4 min

Frying Frying Weight Volume
temperature time gain gain

(°C) (sec) (g/9) (mi/mi)
140 30 1.268 1.070
40 1.292 1.084

50 1.317 1.098

60 1.321 1.105

70 1.378 1.156

150 30 1.291 1.074
40 1.320 1.095

50 1.328 1.101

60 1.371 1.125

70 1.394 1.150

160 30 1.395 1.150
40 1.379 1.131

50 1.315 1.090

60 1.295 1.069

Table 4. Weight gain and volume gain rate constants
ramyon

Weight gain Velume gain

rate constant

Frying Frying

temperature  time rate constant

(°C) (sec) {min~1/2) (min~1/2)
140 30 0.7090 0.7101
40 0.7130 0.7147
50 0.7151 0.7203
60 0.7153 0.720¢
70 0.7158 0.7212
150 30 0.7011 0.6765
40 0.7013 0.6867
50 0.7017 0.6979
60 0.7026 06941
70 0.7036 0.6911
160 30 0.6949 0.6839
40 0.6943 0.6718
50 0.6934 0.6695
60 0.6912 0.6663
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Fig. 3. The rate of uncooked portion of ramyon (150°C,
50 sec) as o function of cooking time
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Table 5. Cooking rate constants of ramyon
Frying Frying Cooking rate constant {min~')
temperoture time
{°C) {sec) Ist stage 2nd stage
140 30 0.3016 0.1147
40 0.2961 0.1173
50 0.2897 0.1198
60 0.2858 01217
70 0.2809 0.1234
150 30 0.2999 0.1187
40 0.2942 0.1221
50 0.2878 0.1258
60 0.2842 0.1288
70 0.2786 0.1310
160 3¢ 0.2962 0.1272
40 02902 0.1313
50 0.2868 0.1352
60 0.2833 0.1372
ln(l_a’>:_Kct 4)
o7l A k& ZejEE A< (mint) ol

a8 39 AAle| vier|=FE T8 2Es A4y
£ 2 59 v}, 2ol x4 48R zelbE
g A G HRezolMde "3l Skl
uet AR HAA e At 58 5 7
4stginh, zeid zeA7h 4% ojAelM: Wz =
EEpa ’BL’F‘%}% A HAlesolA H7A7ke ?—ﬂ
g El7l A7kl g 7le s} we
‘k chlollAle) zelde A4k 21}
AFRE T 2,0-2, 64 2 kol
Txo M= HAlARbe]l FAHE 45,
el ME HAemrt w02 5 2 v

¥

B o4n
o oy
32 >

W o
)

[+
oX. HE

N

£

EURNCN
rﬂ
i

e,
ek

o
R
By
E
2

.

solAel =
Laisn, dusl e
Aelzh 9lg 4 glent
iﬂ o].Q_E 1:}(3)
0.86 Axzo|vi,

oL
* >
2
o
ofN
N
N
st
2
£
u

o] 274 7]
140°Coll A
71 ebude 3029 7

do dn N G 0 A b n
o X
Mt
2
o 2
i

219

A3 wolw (E 1), kel Assts 2T WA}
e, 3 A5AI FAE A2 vt 2
Japg poelel Ansne, o8 oo Y APt
279,

2 <%

a}‘ﬁ 140°, 150" % 160°Col A ZH7t 30-702 H A=
244 wimstglc), Rz w2
7} z|ukA oL%L‘: SolAael Hol AS ¥
3| ZrHguoh Zlon] A
daae vt 2ol 3 A
7HEE Ak 140°% 150ColA HA =2 H
upe} Frhsigledt, 160CoA Al ehd
+ A7} 43S AAR

i o

N
¥
L~
g 4
X
o])l
E»T

o
w
5
o
rlo

A oo e oo rin

rlo

R
T2
W}m
oy =
E 8
fg;a
o &
i

rlo 4Am
o

>

o

9,

e shin 1989 % el el = ol %

ool AbelE Eabc,

e
re
-4
rir

P
L‘C

#

Ho

1. Kim, S.K. and Kim, B.N. : Survey on wheat flour
utilization in Korea. Korean J. Dietary Culture, 4,109
(1989)

2. AFA, delish: el fAie] abg4del g AT, LAl
HAA F oaldfxe Alsel] e,

A, 4, 259(1972)

3. #H&2, dejgl el gAY obAAel g A, IL
Fqtzel ebd Frying 219 44wst, d=54%50%
stgl=l, 5, 36(1973)

4, Fd7], 4= BEx7e] QlARE Noodle 9 A

A Eosls| A, 4, 18(1972)

5. e, e cebe Al Ee Abslell wlAHE
4prel gk pEAEReRs A, 7, 51(1975)

el qrg el BT WAkt

Mol ax, EAEES], 12, 229(1980)

7. WEE, A4, ALEAL el SAlz A2 ehde)
2|3} ok Aol gl ARshukaiA] gkl wln, ARAF
53] 2], 20, 569(1988)



220

8.

10,

24 Eebs A A 2290 A 2 (1990)

B4 0SS iAol Al slAE 9, ©
Fotha AA-ehele ¥ (1988)

. Miskelly, DM. and Moss, H.].: Flour quality

requirements for Chinese noodle manufacture. /.
Cereal Sci., 3, 379(1985)

Moss, R., Gore, P.J. and Murray, I.C. . The influence
of ingredients and processing variables on the qual-
ity and microstructure of Hokkien, Cantonese and
instant noodles. Food Microstruct., 6, 63(1987)

11

12,

13.

American Association of Cereal Chemists: Ap-
proved Method of the AACC. The Association, St.
Paul, Minn., U.S.A.(1983)

Kim, S.K. . Research on Noodle-Making Properties
of U.S. Wheats. Dankook University, Seoul (1989)

Rho, K.L., Seib, P.A., Chung, O.K. and Chung,D.S. :

Retardation of rancidity in deep-fried instant noo-
dles{ramyon). JAOCS, 63, 251 (1986)

(1990+d 2 8% A<)



