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Abstract

The aims of this study were to develop and standardize the manufacturing procedures and ingredient formulation
of non-fried, extrusion-puffed Yukwa. The quality and storage stability of the non-fried Yukwa (NF) were
characterized and compared against a traditional deep-fried Yukwa (F).

The moisture contents of both the NF and F were almost comparable at 5.12~6.22% after the final product
preparation. The textural hardness values of the NF samples were one-half to two times as hard as those of F,
although no clear distinctions were reported between the two products by the sensory evaluation results

(p<0.05).

During storage, the acid value of F was 1.68 KOH mg/g on day 7, and then it rapidly increased to 5.52
KOH mg/g on day 14. In contrast, the acidity values of NF were 1.21 and 2.62 KOH mg/g on day 7 and 14,
respectively. The peroxide values of the samples increased from 23.5 to 62.0 megkg (F) and from 2.0 to 2.5
meq/kg (NF) during the two weeks of storage after preparation, suggesting excellent fat stability for the NF
product. Regarding the sensory evaluation results of the products, no significant (p<0.05) differences were noted
between F and NF with scores of approximately 3.1 out of 5.0 points for the overall quality characteristics of
the final products. Accordingly, we conclude that extrusion puffing technology could be adopted as an
alternative to conventional deep fat frying as a partial manufacturing process of Yukwa.
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Table 1. Ingredient formulation used for the preparation of

fried- and non-fried Yukwa (unit : g)

Raw materials F NF(@S) NFEW) NFM)
Glutinous rice 8,000 - - -
Glutinous rice flour - 8,604 8,604 8,604
Soybean milk 1,000 - - -
Soybean flour - 956 956 956
Water - 440 - -
Soju 1,000 - 440 -
Makgoli - - - 440

Total 10,000 10,000 10,000 10,000
“F: fried Yukwa,
NF(S): non-fried Yukwa with added soju,
NF(W): non-fried Yukwa with added water,
NF(M): non-fried Yukwa with added Makgoli.
Table 2. Operating condition of extruder for the
preparation of fried- and non-fried Yukwa
Item Condition

Type of screw Twin
Cutter speed 900 pm
Screw speed 1,700 rpm
Feeder speed 280 rpm
Preheating temp 60T
Extrusion(die) temp 130°C
Feeder temp 56C
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A. Fried Yukwa B. Non-fried Yukwa

Glutinous rice flour
Soybean flour

Soaking for 7 days Addition of soju
& milling or water or Makgoli

| I

I Add soju and soybean milkl | Extrusion '

|

Glutinous rice

I Steaming | | Grain syrup coating |
|
Punching Coating with' puffed
rice grits
|
| Molding |
I
[ Drying ]

| Ist frying at 110C |

| 2nd frying at 150C |

L Grain syrup coating —|

| Coat with puffed rice grits f

Fig. 1. Process schematics for the preparation of fried- and
non-fried Yukwa.
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Table 3. Rheometer condition for the texture analysis

Item Condition
Table speed 60 mm/min
Load cell 10 kg
Adaptor Angle type
Deformation ratio 80%
Table speed 60 mm/min
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Fig. 2. Water contents of the fried- and non-fried Yukwa.
F: fried Yukwa, NF(S): non-fried Yukwa with added soju,
NF(W): non-fried Yukwa with added water,

NFM): non-fried Yukwa with added Makgoli.
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Fig. 3. Textural hardness of the fried- and non-fried Yukwa.
F: fried Yukwa, NF(S): non-fried Yukwa with added soju,
NF(W): non-fried Yukwa with added water,

NEF(M): non-fried Yukwa with added Makgoli.
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Fig. 4. SEM picture of raw materials and Yukwa base puffed by oil or extruder.
A: Soaked and milled glutinous rice flour for the preparation of fried Yukwa,
B: Milled glutinous rice flour for the preparation of non-fried Yukwa,

C: Fried Yukwa base,
E: Non-fried Yukwa base with added Makgoli,
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D: Non-fried Yukwa base with added soju,
F: Non-fried Yukwa base with added water.

- 374 -



ol %Y

9l 400 megkg® ZFsPOU HIHY F7 3
L 4Z77 AASAE 251 megkgE ISV
AQ Z7tstA] Fol, FEAYS] AFAbs g 4
o} FHEE ¥RY FHY AFZFel /8 ARG
dA3 Z3tth

6. AsHI}

2 #3494 ¥gg f3E 53 IFI0A: e
mrl 27 ymd, 33 HEot, 43: £v, 5%
| Eohel 9&d FEHHE AAIS AH= Fg 7
3 Zo} Az JAFole FFH s A= #
g 37 v /8 S3EY A4 FrrEdeuw, M, F
n), A7k, did &, Kot B X, AW v}
A oAM= /% S HGE 73 o F
A0 zpol7b §lol(p<0.05) extrusiong o] &3t H|
g 445 §8 FIAELE qAF & A= 7HsY
o] i Alg €T

TS A2 A Y A F BeF 5A4S vad
3, 9@ A, upahebAbe A= 78 F371 4
2 faRt $A FUHE ALK p<0.05), FHE &
& H7le vfg #3 > 4F28E AU a8
> §2 73 > & AV HRE HY ¢2

kv

Jo 4N Jo

i)

Acid value

0 7 14 21 28 35
Storage period (days)

Fig. 5. Change in the acid value of Yukwa during storage
at 60C. -M-: Fried Yukwa, -@-: Non-fried Yukwa.
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