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Quality Characteristics of Jajang Noodles with Added Spinach
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Abstract

This study investigated the quality characteristics of Jajang noodles with added spinach (20%, 30% and 50% based on
water). Significant increases (p<0.05) were found in cooked weight, water absorption of cooked noodles, turbidity of soup,
while soup volume did not changed in proportion to the addition of spinach. Decrease of L and a values and an increase
of b values were shown with the increase of spinach concentration. For textural properties, hardness was the lowest in 50%
spinach noodles and the highest in 20% spinach noodles. The cohesiveness and springiness values of 20% and 30% spinach
noodles were superior to those of the control, but a rise in spinach concentration (50%) lead to a reduction these values. In
a sensory evaluation, the most acceptable sample was the 30% spinach noodle sample. These results suggest an addition of

30% spinach is suitable for spinach Jajang noodle processing.
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Table 1. Ingredient composition of Jajang noodles pre-
pared with various level of spinach paste

Ingredients Spinach paste”
©® 0% 20% 30% 40%
Wheat flour 2,000 2,000 2,000 2,000
Water 1,000 800 700 500
Spinach 0 200 300 500
Salt 14 14 14 14
Baking soda 16 16 16 16

" Spinach paste ratio was based on water.
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’ Spinach ‘
v
’ Washing ‘
v
’ Cutting roots ‘
v
| Grinding |
v
Flour 0% spinach

First mixing 20% spinach
S with hand < :
30% spinach

(15 min, 150 times)
40% spinach

Water
Salt

Baking soda

\
Aging for 30 min at
room temperature

\/

Second mixing with
hand for 2 min

\/

Rolling at dia. 20 mm
(10 times)
Rolling at dia. 10 mm
(5 times)
Rolling at dia. 4 mm
Rolling at dia. 2 mm

Fig. 1. Flow chart for preparation of Jajang noodles
prepared with various level of spinach paste
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Table 2. Formular of black bean sauce

Ingredients Quantity
Onion 2 pieces
Potato 1/3 piece
Jukini pumpkin 30 g
Cabbage 20 g
Pork 20 g
Ginger 5¢g
Soybean oil 2 Tbsp
Roasted black bean sauce 30 g
Sugar 1 tsp
Seasoning 1 tsp
Oyster sauce 1 tsp’
Salt 5¢g
Potato starch 20 g
Chicken stock 300 mL
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Table 3. Condition of operation in rheometer

Sun rheometer compac-100

Instrument CR-100D, Japan
Option Mastication test
Sample height 2.00 mm
Table speed 60.00 mm/min
Load cell 10 kg
Deformation 55%
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Table 4. Proximate composition of Jajang noodles prepared with various level of spinach paste
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Spinach paste

Content (g/100 g)

0% 20% 30% 50%
Moisture 37.00+0.04 38.40+0.02 37.70+0.02 38.70+0.03
Crude ash 1.10£0.01 1.0140.02 0.80+0.03 1.0240.01
Crude fat 0.21£0.01 0.20+0.01 0.20+0.04 0.22+0.03
Crude protein 7.14+0.03 7.14+0.05 7.15+0.02 7.36+0.03
Carbohydrate 54.55+0.02 53.25+0.03 54.15+0.02 52.70+0.02
Table 5. Characteristics of Jajang noodles prepared with various level of spinach paste
Spinach paste
0% 20% 30% 50%
Sample weight (g) 25.00+0.00 25.00£0.00 25.00+0.00 25.00+0.00
Weight of cooked noodle (g) 51.07£0.31"2 53.2340.38° 55.000.20° 55.93+0.06°
Water absorption of cooked noodle (%) 104.27+1.22° 112.93+1.53 120.00+0.8° 123.73£0.23¢
Volume of cooked noodle (mL) 403.33+5.03™ 402.004+4.00 405.33+0.58 408.67+2.08
Tirbidity of soup (O.D at 675 nm) 0.41£0.00" 0.4620.00° 0.5120.00° 0.49+0.00°
pH 8.74+0.08 8.94:£0.09% 9.04+0.06° 8.99+0.16°
) MeantS.D.
? Values with different superscripts in a row are significantly different at @=0.05 level by Duncan's multiple range test.

™ Not significant.
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Table 6. Hunter's color values of

e AR R

HolAlo} furk:ife

raw and cooked Jajang noodles prepared with various level of spinach paste

i

Hunter's color

Spinach paste

values 0% 20% 30% 50%
Raw
L 78.51+0.20"%) 59.19+0.52° 57.56+0.10° 51.43+0.02°
a —2.15+0.03° -17.31£0.13° —17.24+0.19° —18.55+0.02°
b 19.68+0.14° 36.15+0.15¢ 33.99+0.46° 34.84+0.01°
Cooked
L 67.52+0.12° 50.41£0.40° 47.81+0.46° 43.28+0.09°
a —0.1120.03° -16.90+0.12° ~16.31%1.69° —14.4240.38"
b 19.72+0.09* 29.60+1.21° 28.26+1.92° 21.91+0.80°
D Mean+S.D.

? Values with different superscripts in a row are significantly different at @=0.05 level by Duncan's multiple range test.
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Table 7. Texture properties of raw Jajang noodles prepared with various level of spinach paste

1 AR E RS #EE 5
15925 20%2} 30% %
tizT-ok HlmA] 94
om, Ao e es BE AR

o}ol
TS A

o2 =9kow, 50%

fle] AxpolM et ol A5

A3 A E RelAem 3

AlEA] A7l vy wewd

28] whE ol Slth & AdelAE AR 50

AW, B84 To A 540

A7hgol wheh F214Q1(p<0.05) AT o[HF Arhs WEE X

50% A7keE Ao A dekn 7k SE B4 dde T
EQh iz vl AEXE A7k weR ddEn

e oz STHIAA, AlEA] dhe Hel gx 54

Arkekel A 30% A7KE PN AnA o]
o}]\sd‘;"‘. lﬂ-Eﬂ/ﬂ,O_ /\]:15{[ _]7]_ ] HJF
q7kek Algst B 30% M7FEelA &3

Al BT vaA b B a
27 $34o] 23 ol thRTeA F3ge] g He
e THom, AEA WP

pu

(

=

= o AnA
7l Ao et
3lg] "HAx EAlo] A
% 71 B, A3,
frelH oz 71y vl b
Joh el A AR AlE
54217171 o

“,
O 0%

P

o
RS WA

o] el

folHoR $AYo] 37

b

fe

5]

Texture properties

Spinach paste

0% 20% 30% 50%
Hardness (g) 2,463.8+£247.1%) 3,832.5+247.2¢ 3,412.5+305.2° 1,981.3+364.2°
Cohesiveness (%) 55.449.1% 63.1£12.9° 59.8+9.7° 45.5+9.6°
Springiness (%) 47.6+8.8% 54.3+5.5° 48.8+6.5° 41.3:4.4°
Adhesiveness (g) 0 0 0 0
Chewiness (g) 1,606.5+631.9° 2,419.6+507.5° 2,029.7+295.9% 1,043.0+443.1°

D Mean+S.D.

? Values with different superscripts in a row are significantly different at @=0.05 level by Duncan's multiple range test.
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Table 8. Texture properties of cooked Jajang noodles prepared with various level of spinach paste

Spinach paste

Texture properties

0% 20% 30% 50%
Hardness (g) 1,476.3£172.1"%) 1,706.3+111.0° 1,545.0+201.3% 1,118.8+144.7°
Cohesiveness (%) 63.0+10.8™ 68.5+12.3 67.2+12.8 65.0£17.6
Springiness (%) 79.7+7.4N8 81.646.6 86.9+6.8 81.8+12.2
Adhesiveness (g) —18.8+3.3° —-33.8+11.1° -31.3+7.8° -30.0+10.0®
Chewiness (g) 923.3+143.0° 1,168.14212.7° 1,028.2+189.6% 722.7+193.1°

" MeantS.D.
? Values with different superscripts in a row are significantly different at @=0.05 level by Duncan's multiple range test.
NS Not significant.
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7, e, A0l =ol, AlgAde] £ Holgke g ol Bz Kol AUt AAlo] whe He gl E4o] &
ougtth AlFX] 7l g Fa ol SUe Aot | A= AL & F AATHKIm e al 2005).
o] & @o] Ve W] AHe A 4 AT, B
ATl M= Agazrt A AFEE Holgke S 1o 4, 42 Mol BSAA}
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ol AlFAE F7lete] W& vbew Al 9] 97t 7 AR 2t WA gk o491 zto] 7} gl 2T
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Table 9. Preliminary consumer acceptability test of cooked
Jajang noodles prepared with various level of spinach paste

JokAlo} ki frik

Table. 10. General characteristics of the subjects

Sensory Spinach paste

characteristics 0% 20% 30% 50%
Color 4940272 52402* 58+02° 5.8+0.2°
Odor 52402°  52402® 6.0+02° 5.8+0.1%
Taste 49403 51402 63+02° 5.9+03°
Softness 5740.2°  57402° 6.1+02" 6.5+0.1°
Chewiness 594020  64402° 6.6+02° 5.6+0.2°
Harmony with 48+02°  53+02% 58+02° 57+02°
noodles and black

bean sauce
After taste 47+02°  5.0+0.2* 5.6+02° 5.6+0.1°

Overall acceptability 5.0£0.2*°  54+02" 62+02° 59+02°

) MeantS.D.
? Values with different superscripts in a row are significantly di-
fferent at @=0.05 level by Duncan's multiple range test.

ActellM Wb ko] 23 HEE EFHROE AlEA|
HA7Ee ATl A 7o) (p<0.05) 02 Fta, WS A
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2 F0a Grkeksith APgHe SelAlRl Aante] 47t
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=} )
S v 30% HA7Hrt

S S

d
2R 7|5k AL SRR o dAES] ARMALEE Ta-
ble 109} At} thdakze] E2 A} 827(56.6%), FAF
63 (43.4%) .2 AL =2 o Bk} 40ui7) 614 L
2.%%5 2AA8te] 7P ol ZAtel Fofsisith

olgtetd A, 71AA A S o] vt V|
AL 23S B o279k AlEA 30% H7bel i &
H| 2} 713 A A= Table 113 2ot A WA, sk} 22
4, anolel 2shol AR Ve T BE deait
SellA 30% AlEAE H7HE A7 hzT-e} vlaA

ot

Variables N(%)

Man 63(43.4)

Sex
Woman 82(56.6)
20 24(16.6)
30 20(13.8)

Age
40 61(42.1)
> 50 40(27.6)
< High school 39(27.0)
College 38(26.2)
Education University 36(24.8)
> Graduate school 23(15.9)
The Other 9( 6.2)
Company employee 24(16.6)
Professional job 68(46.9)
Occupation Part time job 22(15.2)
Housewife 26(17.9)
The other 5( 3.4)
Marriage Unmarried 112(77.2)
status Married 33(22.8)
< 3 hundreds of thousands won 48(33.1)
Monthly 3~5 hundreds of thousands won 46(31.7)
:;(f eeI;Stfi:rig 5~7 hundreds of thousands won 30(20.7)
out 7~10 hundreds of thousands won 8( 5.5
> 10 hundreds of thousands won  13( 9.0)
Single 20(13.8)
A couple 24(16.6)
Family type A couple with children 88(60.7)
Large family (> two generations) 11( 7.6)
The other 2( 1.4)

A (p<0.00)2.2 7|3E7} =& oz Vehyrh

ve] Mg ahe wel o4 Fd 54 eh
ARSI, TR AlFA P
A BERAThe Re dudew
Fe RS o] galo] W Alo] kel A2
Aol gk Q4] gel 2
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o
30
)
e

gt P8 mE Aolzk el elApuhe dAt BE



22(2): 278~289 (2012) AFAE H7be AgHel FHEA 287

Table 11. Consumer acceptability test of cooked Jajang noodles prepared with various level of spinach paste

Men (n=63) Women (n=82)
Sensory characteristics
0% 30% 0% 30%
Color 5.40+1.51" 7.81+1.16™? 5.46+1.63 7.24+1.43™
Odor 4.97+1.74 7.00+1.30"™ 5.05+1.47 6.35+1.45™"
Taste 5.19+1.51 7.08+1.21°" 5.43+1.52 6.76+1.58""
Softness 5.101.66 6.84+1.52™" 5.22+1.36 6.61£1.64™
Chewiness 5.84+1.58 6.83+1.44™ 5.59+1.48 6.49+1.52""
Harmony with noodles and 5.79+1.46 7.00£1.49™ 5.74+1.69 6.57£1.77"
black bean sauce
Overall acceptability 5.68+1.31 7.49+1.31" 5.34+1.42 6.79+1.54™"

D Mean+S.D.
2) wa
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Significantly different at p<0.01, p<0.001 by paired #-test.
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