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Abstract

This study aims to analyze the cooking and sensory characteristics of noodles to which different types and amounts
of apples were added. Apple noodles were made by the addition of apple flour and apple concentrate to wheat flour
in proportions of 0, 5, 10, 15, and 20%, respectively. Cooking time, weight after cooking, water loss after cooking,
and rehydration rate were analyzed as cooking characteristics. Hardness, adhesiveness, cohesiveness, springiness, and
chewiness were measured as texture characteristics, whereas sensory evaluation was performed on the appearance,
color, taste, aroma, texture, and overall preference of noodles. The cooking time decreased as the amount of apple
added increased, and the weight after cooking, water loss after cooking, and rehydration rate increased. The hardness
and chewiness were decreased and the adhesiveness was increased as the amount of apple added was increased. The
sensory test of apple noodles showed a higher score in taste and overall preference than that of the control. Fur-
thermore, the addition of apples tended to produce a high score in all sensory tests, indicating that the addition of
apples has a good effect on the quality of noodles. In particular, the addition of 10% apple concentrate showed high

scores in all the tested characteristics.
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AV Malus pumila var. dulcissimaye 2 A|A L YAk
F Z 4915 AAEHH, Selr e 4 At 45% ©]
FE AAEE 7 T3 FAo|th(Lee et al., 2000;
Whang, 1999). Abh= @413}, &+, dtolels, FEF,
Fdel=71d 2 FY 545 7H chlorogenic acid,
caffeic acid, epicatechin® 72 & 3+FES FHrstaL
ATHHyson, 2011). AFHE E(85%), BHF3HE(12-14%), ©
WAH(0.3%), 2% XA (<0.1%), vulZ % vlevle dhh
FC}(Savatovié et al., 2005). A4 F2  flavonoidse
quercetin glycosides, cyanidin glycosides, epicatechin 5 ©]
BT rhLee et al, 2000). AtFE FE IS4
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), AR, AR, w5, Aok, frobd,
Atk BE], AL A, A%, 23, & 5o JEHE ol&dd
(Choi & Lee, 2005; Jo et al., 2019; Sudha et al., 2016;
Yang & Ryu, 2010; Whang & Kim, 1999).

AL 2 Eo] 83 AF2 = Al H(Lee & Lee,
2010), 2237 AlFH(Lee & Park, 2009; Jo et al., 2019),
At} 9§ S (Han et al, 2009), A}3=2~(Sohn et at.,
2006), AFzHA 7] (Lim, 2011), AFZZ3(Yang & Ryu,
2010) 5ol A
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H EE 55 Y/HREE HES IR, 2534 & 52
E3ste] vl WUlE 42170 o2 AT A=
Atste] ThE 2o ® FFEIe 5535 g o) 1t
EoA= dEAN ¥ 7HAE T sl thPark &
Cho, 2004). o}Alo} 4= 71, AUEF 2 22

e 3 A =4(white salted noodles, WSN)&} U7},
d4Yd AUHEEF, HHEE 5 2 EE e =@ ¢
Z+e] ZF(yellow alkaline noodles, YAN)Z HR{¥
(Asenstorfer et al., 2006). 522l o= UIIEE
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TEEES e B84 0] IR (Choo & Aziz, 2010).
SEvEte] e e A2 de S5 712 9E
Q "7FR 177154 &AE FUtst weE VIS =
Foll gk A7F Bol BiEL vk Ao v
(Ahn & Yoon, 2008), EZ @z} (Park & Cho, 2004), =-o]
=(Park et al., 2013), "WIA o]=4>(Jung et al, 2009), 7}
F=2H(Park et al.,, 2003), AlAF(Kim et al., 2007) 5]
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9] AXE fE YEe AldEe FEHEEA o
E78% A, Sajo Donga one Co. Ltd., Seoul, Korea)S
AFESEALL, 2 HAH(FEaH, CJ Co. Lid, Seoul,
Korea)s TY3te] AREaAth Al g3} AldbsEoS
ool 2=2) Z- 5 (ESFood Co., Pocheon, Korea)ollA T+
g o7 AR TE Al 0% BEYXAE™ 20%, AF
55N 72Brix® A 90%el TELX 10%7F T3
=ol e A& ARSI

=52 M=

=S5 AR A AMEE, A EEHE Table 13 7o)
A7LF thate] 0, 5, 10, 15, 20%(ww%)S 2+t 7}
StATh D7FRe} AlaEd 9 AlabsEdio] E5tE A

Table 1. Different formulations for apple noodles

Composition (wet basic, w/w%)

Noodle type Wheat  AF AC  Water* Salt
flour (%) (%) (%) (%) (%)
0% Apple 100 - - 45 3
5% 100 5 - 47 3

0, -
Apple flour 10% 100 10 49 3
15% 100 15 - 51 3
20% 100 20 - 53 3
5% 100 - 5 44 3
Apple 10% 100 - 10 12 3
concentrate  15% 100 - 15 40 3
20% 100 - 20 38 3

AF: apple flour (80% Apple + 20% Maltodextrin)
AC: apple concentrate 72 Brix (90% Apple + 10% Maltose)
*Water was adjusted to obtain the dough moisture content of 37%.

£ WFZ7](SP-800, Spar Food Machinery MFG. Co. Ltd.,
Tiachung City, Taiwan)ol] 22 & w]@vld] W& AHF34
AFHEE e AR EEAS 2o 5o T 254
FshEA A2oA <F 10 7+ vEEst Tt Hvkek &9
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Fo 28 T FAE 7dZW(dried noodle) 1 g2 3-
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Cooking loss (%)
= {Dried residue (g)/Dried noodle (g)} x 100 (1
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Rehydration (%)
= [{Cooked (g) — Uncooked (g)}/Uncooked (g)] x 100 (2)
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Table 2. Test conditions (Sun Rheometer) for texture profile
analysis of apple noodles

Test type Mastication test
Test mode Mode 21
Distance 10 mm
Plunger diameter 25 mm
Adaptor type circle
Table speed 100 mm/min
Load cell (max.) 2 kg
Hardness(H)
Adhesiveness(A3)
Cohesiveness(A2/A1)
Springiness(T2/T1)
X ¢ »  Chewiness(H X A2/A1 X T2/T1)
§
Texture test{double-byte method)

Fig. 1. Texture test profile of apple noodles.

AAEA T AxAS 3emE Adste] HA AR
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AR T AE 25mme] D] plunger FENC] o HEH
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Table 3. Cooking qualities of noodles enriched with different levels of apple flour and apple concentrate

Noodle type Cooking time (min.)  Cooking weight (g) Cooking loss (%) Rehydration (%)
0% Apple 2.5+0.0° 3.04+0.07¢ 10.62+0.24° 203.78+6.58¢
5% 2.5+0.0° 3.06£0.01¢ 11.00+0.80¢ 205.52+1.09¢
10% 2.3+0.3%® 3.12+0.15% 11.48+0.24% 212.12+14.76%
Apple flour b b b
15% 2.2+0.3% 3.21+0.05% 12.72+1.23¢ 221.01+5.18%
20% 2.0£0.0° 3.33£0.04® 15.95+0.61% 232.65+4.19®
5% 2.5+0.0° 3.26+£0.07* 10.76£0.33 ¢ 225.60+7.23%
10% 2.0+0.0° 3.25+0.05" 12.5120.65% 224.98+5.32%
Apple concentrate b b b
15% 2.0+0.0° 3.35+0.04° 15.32+0.42 235.12+4.18°
20% 2.0+0.0° 3.45+0.12% 16.92+0.85° 245.12+12.29*
F-value 9.00™ 9.35™ 38.66™ 9.35™

**Highly significant at p < 0.001.

Means followed by the same letter in the same column are not significant according to Duncan's test at p <0.05.

+ values represent standard deviations of means of three replications.
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Table 4. Texture profile analysis of cooked noodles enriched with different levels of apple flour and apple concentrate

Noodle type Springiness (%) Cohesiveness (%)  Chewiness(g) Adhesiveness (g) Hardness (g/cm?)
0% Apple 100.00+0.00°
5% 100.00+0.00? 93.72+1.14" 754.13+£23.54%® -82.00+2.43% 3.44E+03°
Apple flour 10% 100.00+0.00* 95.42+0.93° 740.81+£28.74%® -93.92+3.63° 3.38E+03"
PP 15% 96.22+3.46® 93.44+0.55° 736.10+£76.72%® -109.22+7.53* 3.36E+03"™
20% 93.36+7.46° 92.59+1.61° 688.84+125.95¢ -118.40+14.54° 3.12E+03¢
5% 100.00+0.00* 94.06:+0.92" 722.77+56.61% -62.84+2.26° 3.35E+03"
10% 100.00+0.00* 97.79+1.93* 702.90+53.34° -78.30+£6.21% 3.31E+03"
Apple concentrate o b b
15% 100.00+0.00* 97.40+£1.37* 663.13+£25.35" -88.40+8.12% 3.19E+03"
20% 96.92+2.82% 93.89+1.17% 662.43+53.45 -115.66+9.03* 3.17E+03%
F-value 3.55" 10.96” 3.98" 31.95™ 523"
**Highly significant at p < 0.001.

Means followed by the same letter in the same column are not significant according to Duncan's test at p <0.05.

+ values represent standard deviations of means of three replications.
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Table 5. Sensory analysis for general characteristics of cooked noodle enriched with different levels of apple flour and apple concentrate

Hedonic rating scores"

Noodle type

Appearance Aroma Color Taste Texture/mouthfeel Overall
0% Apple 3.4+0.55 3.2+0.84 3.4+1.14 3.0£0.71 3.8+£0.45 3.2+0.84
5% 4.2+0.41 3.5£1.05 3.7£0.52 3.3£0.52 3.3+1.03 3.3£0.52
10% 3.3+0.52 3.0+0.63 3.5+1.05 3.5+0.55 3.8+0.75 3.7+0.52

Apple flour
15% 3.3+0.52 3.8+0.75 3.5+0.55 3.8+0.75 3.7+0.82 3.3+1.03
20% 3.0+0.71 3.4+1.14 3.2+£0.45 3.2+1.48 3.4+0.89 3.4+0.89
5% 3.8+0.84 3.6+0.55 4.0+0.71 3.8+0.84 3.6+0.89 3.4+0.55
Apple 10% 4.4+0.55 3.4+0.55 4.4+0.55 3.8+£0.45 4.240.45 4.2+0.45
concentrate 15% 3.6+0.55 3.4+0.55 3.6£0.55 3.5£0.58 3.4+0.89 3.6+0.89
20% 4.2+0.45 3.4+0.55 4.0+0.55 3.8£0.45 4.0+0.00 3.8+0.45

" Hedonic rating scores: Like it very much=5; Like=4; Neither like nor dislike=3; Dislike=2; Dislike very much=1.

+ values represent standard deviations of means of 6 replications.
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