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Experimental Study of Gangjung and Sanja(]l)
——Textural Change in Gangjung and Sanja by Drying and frying Method——
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{Abstract)

Based on the selected controlled receipe, drying and frying processes were varied inculding
-time and temperature.

According to the panel test and measurement with a texturometer on the products of diff-
erent drying and frying conditions, the highly acceptable best product was the one prepared
as follows.

It was placed in the oven at 45°C for 5 minutes and then at 23°C for 15 minutes. After
turning upside down, this drying step was repeatedly continued for 5 hours.

It was also dipped into oil at 14°C for 1 minute, soaked in oil at 120°C for 2 minutes and then
fried in oil at 190°C for 2 minutes.

The studies using a texturometer showed the products with high acceptability in the panel
test had brittleness of,1.3-2cm and number of peaks 4-6.

The optimum drying times is considered as 3 hours since there was no significant difference
.among the products of 3 to 5 hours drying time.
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-1. Oven: HARD Wick U.S.A.
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1) Controlled recipe
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Controlled recipe e} 2Jal4 O~B7x19 33

2 AA =EAR A RE vhgIF P2 Ao Y
HE Fo AzA7 22 2 A0 E AE sty
(1) 242 (v) 3417
(=) 4% (2) 547
2) e 5o wE 4Y
Controlled recipe o] &84 21
7] Bk g 2EAA HAAE vz AES
9t

(1) 190°C (v) 160°C

(=) 120°C~190°C (120°Coll 4] 2 E-7k w7
H3tabE 190°Ceoll A 2-#7 HAA)

(2) 14°C~120°C~190°C (AL (14°C) 7 &
ol 183 %7z AAA, 120°C ¢ 7150l
2E7 g7 sakstd, 190°C 9 7] Fell A,
257 HAA)
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multiple range testol] 2 3ke] FA X2 d+4¢lt}.

8. Alzel "ot ) 2) Texturometer 0 2|8t ZHUX W7}

Ak 2ol A2 FEAL ABE hEH AR gkl A ERE 2A 8 43k
2o wy oz 33 shgdd. General Food kel T4 4 7 4d Texturom -

1) ZsHAlol oft =X HIt eter®E ALL shgi vl

Controlled recipe sl €3t 2 F A 7ol HEE A 2% Texturometero] %33t A w4 (Ha-

Zo) mEEClA 2 A28 PR JLHLE AE rdness), -84 (Cohesiveness), Gumminess, §-&
7] ot F A2 WHE AE, ANHE, A 2] x] & 4] A (Brittleness), peak 8 <=(number of

sk, zAd € st sgth peak) & A& 71 & 95l data & ¥ skg e
oYL : A 3.4 -‘f—%& =
sl A& vz A e Ao Ak el I 4823 ¢ 2%
vas 1. szl o8t Hs
e ATAFE : el A LAz ¢ Ao & =S =
A E. 1) AZAIZ THE A
oAbz A o] dstn AT FE. AzAZe] QHE Fo] AZE HED o8 +
ezt : 71 B AS oA sk <4 ¢ 35445 53t AEsded 2 As
o 23 : AB%Y Aol Fx Ax HFE. F (E DI (E 2 g4 f.ksgHh
FEAAOE F Fadg AL 10 Fel 93k (E Dol A BE wbsh o] AEA Zhel A& A
b 2e 2R 5P g4 23] w5t 29 3 71E ¢H9E 547 A2AL AR
o 4% 37 s 47 3A7 2B 2 2A 7 AEAT 20| do
o5 1 opF F2A W A gEzkel 93k gl3lsh (p2>0.05)
RYEEE XX o AEY #E FHL 5% +2AAE BF &
34 :a2x z2¥A 2% vebd Al ghgkos wx FAREe] 1% T
024 :jmxA Foll A FIAE Bdger o dAE FHE
o1 A : o} F W EA, 2}s}e) Duncan’s multiple range test & 4 A]3}

5 AR 45 data = -£4H34 3 Duncan’s o o},

<= 1> HZAIZt0] otE BsHAl 24 EME
il A% 3 E 4 E|AAAE |4 4 =t E A

7 |lsp| z|sp| z [S.D z|spl % |spD S.D S.D

A 7

Ry
Ry

19.70; 3.13 4. 00{ 0.67 3. 00% 1.15] 2.50, 1.27] 5.00f 0.00] 3.40f 0.70f 1.80{ 1.03
3.60, 0.70 3. 20i 1.55 2.60| 1.58 5.00] 0.00 3.20{ 0.79 2.60; 1.65
21.80| 2.70| 3. 30' 0.82 3. 70] 1.34] 3.20| 1.03 5.00; 0.00[ 3.70| 0.48 2.90; 0.99

22.00[ 2.78 3.401 1. 431 3.40

(SRR = s J 0}
no
I
Do
(=]
>
0o
=]

1.07! 3.60| 1.07| 5.00 0.00 3.80 0.79] 3.50; 1.18

F-Value 1, 360 1. 049 0.534 1. 703 0.0 1. 542 3. 249
* %* * % * * Kk
P-Value 0. 2706 0. 3830 0.6619 0.1837 1. 0000 0. 2203 0.0329
% WF=R Sample code: G: 2hr I: 4hr
S.D: & i}t H: 3hr J: 5hr
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<#E 2> ZAZA|7Zt0| g Dunecan’s multiple range test
Sample J 1 H G
zx 3 Average 3.50 2. 90 2, 60 1. 80
Sample code: G: 2hr H: 3hr
I1: 4hr J: 5hr
ol Asb 24 AZAA Alzel FeAs o G g B2 A gl AR JE £
o v}, s} #A QPONe 9904 ONE Hrb
ARAEE BAFE AZAFE AFL 347 W & F5Ee Byt bl gleidE QP,ON ¢
A 547 AzAZE HR d¥%E FA got dov QP 2 FEY & £oHL v
3AZE o] AR F AF AAk de Aoz AR o 246 gl AL 24 o] F Helx| gglvh,
A, o] ato @ Mo} 14°C~120°C~190°C ¢ A =7} 7}
2) E7le 2z utg Mg AEe Ax vetydch 28R 14°Cq 13
e ¢xe e A2 $48¢ A5AA4 FTAE 120°C A4 2R FFo BMEP
ol ¢t AES AIE (X 3D (F 4] LoF = 190°Cell 4 287 HAE Aol 7 €2 Wy
kit o= 2tgch
& Dol A B ulo} zbo] PAES AYF =

=

F A 2] E Jelz doorme
olelddl 714l stertE dopR s

multiple range test &
shel et

{E HellA & upgf
FHE EgHq 7

A8 B4 mAA 1% K FEAH 25
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2. Texturometer 0ff 2|3t A| 22| RIU=H

@ Az=A 7] w3k Texturometer ¢ <34 3}
E (2¥ D3I (F 5pd a9k s,

24 Rlule} zre] Brittleness ¢ multip-
eak 7} F7LEAl vielbvda gleh

e gke yjuto v A glel A A&
w2 A = SEEERER 4 o] w) Fo] Textur-
ometer & curve 7} &7H§Al velhd el et

732 of & slebatelo] FFo] glej A ol F F

JME, A5, A=A gleid ON-g mep  Fo] g2 8 P& o wAS Sz n}
<z 3> K7l 250 UE USHAIL BAEME
3 A N X o E (A2 T 1 A Ak al z P
qhes ki | 3 = d 123 4 4 i o 3
[S.D| {S.D i|sp|l % |sD |sp| i|sp| i|sD
N 9.101 3.38 1.50, 0.71] 1.90| 1.10| 1.40| 0.70| 1.10} 0.32 1.30| 0.48 1.80 1.14
0 12.80 1.81] 2.10| 0.74/ 2.10| 0.74/ 1.40| 0.57| 1.10/ 0.32 3.00| 0.94| 2.60| 1.07
P |1 22.50 3.84| 3.60| 0.84| 3.50| 1.18 3.40| 1.07| 4.50/ 0.53] 4.00| 0.82 3.50, 1.51
Q 24.80; 3.46| 4.20] 1.08 4.00 1.05 3.80| 1.03/ 5.00{ 0.06 4.00 1.10/ 3.70| ©.82
F-Value 55. 001 15. 90 10. 050 17.615 375.275 22. 489 5. 679
E3
P-Value 0. 0001 0.71 0. 0001 0. 00001 0. 00001 0. 00001 0. 0027
x: 373 Sample code: N: 190°C P: 120°C~190°C
S.D: &3 0: 160°C Q: 14°C~120°C~190°C
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<= 4> g7/ 250 ot Duncan’s multiple Range test
Total Sample Q P 0 N
Score | Average 24. 80 22. 50 12.80 9.10
Sample Q P 0 N
4 & = | Average 4.20 3.60 2.10 1. 50
Sample Q P 6] N
% 3 Average 4.00 3.50 2.10 1. 90
Sample Q P 0 N
A AR = | Average 3. 80 3.40 1.90 1. 40
Sample Q P 0 N
& 4| Average _5.00 _4.50 1,10 1. 10
Sample Q P 0 N
B Average 4.10 4.00 3.00 1.30
Sample Q P o) N
z A | Average 3.70 I3. 50 2. 60 _1.80

Sample code: N: 190°C
0: 160°C

(a)

P

\K
'~,~'
f

(b)

Fig. 1. HZEA|Zt0] oi@ Texturometer Curves
of Gangjung.

P: 120°C~190°C
Q: 14°C~120°C~190°C

v} Brittleness & L7A] Ho o] Rel] 2t Te-
xturometer =4 Aol @7l 2-$ multi-peak 7} F
A sieh & 3R gl HAAQA FAA
24L& o] & Brittleness ¢ multi-peak & =7} %
Sslebm ARl o) F EF W Chewing &
o Hzgw e FHs Chewing ¥ HA4
Az g-& 2AE 904 AL F4del vehvix
vtk

LA ALY Frbll A el ¥A vebd
3Azh 4417, 547, AFRAR AP Brittle-
ness 32| = 77 1.36cm, 1,24 cm, 1,96 cmo]
T peak 9| 4k 5.6, 4.3, 6.1¢18 #]8}e] -2
o] Wowl 2417 A=E A7 2 9] Brittleness
¥ 0.57cm, peak 8] 43 2,84 Aoz
Brittleness ¢] &3 x]7} 1.3~2cm o] & peak 2]
7F 4~69 B AHel ¢l rie AE
£+ 4% 5 d=h ,

@ E7E x4 g Texturometer & 33
AFE (2 209 (F ¥l 2ok3igel
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<E 5> AZA| 70l u}@ Textural Parameters
: - Brittleness| Number
Dry Time Hardness (T.U) Cohesiveness (cm?) Gumminess (cm) of peak
i S.D # | sp | i | sp \ F S.D
G 2.32 0.95 0.18 0.09 35.83 9.90 ‘ 0.57 2.8
H 2.51 0.37 0.14 0.06 34.65 12.98 1.36 5.6
1 3.12 0.55 0.29 0.04 90. 26 9.68 1.24 4.3
J 2.07 0.55 0.34 0.17 131.70 58.78 i 0.96 3.1
x: Mean Value Sample code: G: 2hr I: 4br
S.D: Standard Deviation H: shr J: shr
V. # ]

——— 14°C—120°C—190°C
......... 120°C—190°C

-

fig. 2. 8l7l= 2<0| u}E Texturometer Curves

FEAALE) Bl A 88 o] Al vehd 41°
C~120°C~190°C A %7 24 =z 120°C~190°C
ol A ¥z 7AYol Brittleness 233 & 27] 1.39
cm, 1.31cme] 3 peak & = 5.4~4.8 8ldl] ¥]
sled $=gme] wolnl 190°CellA ¥ AR
Brittleness & 0.42cm, peak & = 2,54+ 7
344 o = Brittleness 8] &4 37} 1.3~1.5cme]
@ peak §] G& 5~5.59 Wy FHel +5H

o Eobt AEE @& + vk

44 = Controlled recipe
17) = 59} A7 HoAe £X0 A7E ¥€E
4 Fol AtE A BE L F5 A4 @ Texturometer
| &sled 2R3 AstE AES A Ssd 2
29 7]135%E Oven? £EE 45°ColA 5

7z, SEE 23°Ci Wz 1537 AX A7
ARE 5132 F oha 45°Cal4 58 e AA}
o] o] AL bEEEA 547 ARAA AR
27z HAE 229 A AE 14°C Y 5
187 272 A4 120°C 8] 75l 283 =
7o s3kebel 190°C 9] A4 287 FHA A

€ ZAR s A=

>

2

a7k 28] s BRI ST ART 93
ek
Texturometer & 53 AR HENAE 3%

Al A F8-de] EW A& Brittleness =
1.3~2cm o] i peak &) F& 4~64 #HHa 2A
2.2 ek

<ZE 6> gjzgezo ot Textural Parameters
Frying Hardness (T.U) . Cohesiveness (cm?) Gumminess Br%glile)ness Io\gux;lgeg
Temperature P 1 S.D ‘ % ’ s.D P S.D P %
N 1.77 0.22 0.21 | o015 | 36.70 5.38 0.42 2.5
0 2,49 0. 80 0.13 0.07 34. 05 25.32 0.37 1.8
P 2.51 0.88 0.12 0.07 25.90 11. 41 1.31 4,8
Q 2.32 0.46 0. 05 0.02 10. 68 4.14 1.39 5.4

x: Mean Value
S.D: Standard Deviation

Sample code: N: 190°C

P: 120°C~190°C

0: 160°C Q: 14°C~120°C~190°C
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