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Sensory Characteristics of Noodles by Descriptive Analysis
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SEOHERI g, A&, =3 Ade] ojg ol £3HHY WIRE vHE W 1152 7M1 HARE
712 HAE Ecto] WY w5 4 AolE Hlwsilth HARRA EagE S dut, 24 A,
E AL § 147H49] I3 EAS TESIAH. HARRA O o5 °1E°FW]—?-
oy FEEFFAE, 4okl Fe oA vt EA4E 7H oY, dEok7]$- e
L7} gh=opr] 5o HIsiA A Ath &B|AF 7|5k HARY tiek AR A 734’ 77.1% A
g4, A48, AP, B, E5TT A, M8 Ax 52 9 UFer, A=, A, Attt g =
Wo g yehyth AREAQl AH|A 7|SES HAHEA BT ATEAE BluslE W BEAHEA Al @9t
(sweetness), = (hardness), ¥ d(chewiness), &3/ d(cohesiveness)d] E/4J0] Fd4& AvAEY @Y, 14
ol Auko] 2 IFe & ASE YEEeH, HAREAY AlY(sourness), ©HA(springness), 54
(cohesiveness)?] T5F EXo] 742 4Av|AE9 AWHAQl 7] Z % (Overall consumer acceptance), %9 715
T(Taste consumer acceptance), B1AX 7| S &= (Texture consumer acceptance), &¥1]7| 2 %=(Flavor consumer
acceptance)]] £ Oﬂﬁc}g F= A0 7 Yehgdth E3F HARLA 9 o]AEdK(yeast flavor), ¥&H4(adhesiveness),
25 HA(milky flavor), E3FdM(milk powder flavor)e] #sZ EXo] FLLE AHAES AHHHQl 7|5k
(Overall consumer acceptance), U] 7]|Z%=(Taste consumer acceptance), B1AA7]| S = (Texture consumer
acceptance), ¥U|7|S = (Flavor consumer acceptance)o] £A2%9l IS F= Ao =2 R

.Iol

Abstract The purpose of this study was to investigate the sensory characteristics of 11 noodles from four
countries by descriptive analysis and consumer acceptance test. Noodle types were udon, pasta,
kalguksu, and plain noodles. Fourteen sensory descriptors were developed to evaluate the sensory
characteristics of the noodles. The sensory characteristics of the noodles were sweetness, saltiness,
springiness, hardness, chewiness, milk flavor, yeasty odor, milk powder flavor, loose particles, and so on.
PCA conducted to visually summarize the sensory characteristics of noodles by consumer preference test
revealed that 77.1% of the variance was positively defined by sweet, springiness, cohesiveness, chewiness,
and moisture and was negatively defined by hardness, color, and floury taste. Yk_udng_KR, thin_KR
showed high scores for attributes of springiness and cohesiveness. Overall consumer acceptance was
surveyed. Udng KR scored the highest for attributes such as gusu. Udng_KR showed the highest

springiness and high moisture, taste acceptance, and overall acceptance. Note: Please confirm this word.
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Table 1. Type and source of various noodles from four countries

Group Sample Brand name Shape Country Ingredient
udng JP “Rvada Coy round Japan whealour8.5%
udong
udng_KR (Chugss:(? Co) round Korea wheasta]ftl &Ij/:)(%%)
i vk_udng JP Stvakoich Co) round Japan caml i, i scid
e (Nongshim G round Korea anch. Tacie s
thick thick KR (Chung]jjégul;f;l)d Co.) round Korea Whea;a]ftl([;;‘(%gy)ZS%)
ol o Langsoogremyeun fa China wheat flour
. thin_KR (Noirl)lr:hyi:nCO,) round Korea Whee:;lflour
noodles thin_JP Itsg?&i??z;_e)un round Japan wheat irl):r(%%)
L e R oy e
spgt_IL Spaghettina round Italy durum wheat(100%)

(Divella Co.)

udng: udon, yk_udng: fried udon, thick:thick noodle, thin: thin noodle, fettc: fetttuccine, spgt: spaghehtti KR: Korean JP: Japanese, CN:

Chinese IL: Italian
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Table 2. Definition of sensory attributes and standard references

Standard references(grade)

Attributes Definition - .
(manufacturing company)
Sprineness Speed of returning to original from shape Carrot(D), Jellypo(3)(shany)
Pring from the deformed sample P JeP Y
Moistureness Amount of wetness released from the sample Carrot(3), Apple(8)

Adhesiveness

Hardness
Cohesiveness

Moisture
absorption

Chewiness

Loose
particle

Sweet

Salty

Milk powder
odor

Milky

Sour

Yeasty flavor

Force required to take the molar teeth off
from the sample

Force to compress sample

Amount sample deforms to form the mass

Amount of mositure during mastication

Number of chew for the swallow

Amount of particles remaining in the teeth
after swallowing

Fundamental taste sensation of which sugar is
typical

Fundamental taste sensation of which salt is
typical

Processed milk odor

Fundamental taste sensation of which milk is
typical

Fundamental taste sensation of which sour is
typical

Fundamental taste sensation of which yeast is
typical

Cherry tomato(2), Instant rice(11) (CJ. Co.)

Egg white(3), Carrot(11)
Carrot(2), Cake(14)(Paris baguette)

Popcorn(7)(Crown Co.), Cake(13)(Paris baguette)

Sponge cake(5)(Paris baguette),
Caramel(14)(Crown Co.)

Cheese(2), Candy(13)(Lotte Co.)

0.5% Sugar solution(2), 2% Sugar solution(6)

0.5% NaCl (2), 2% NaCl (7)

1% Milk powder water(3)(Namyang Co.)
10% Milk powder water(11)

Milk 20%(3)(Maeil Co.), Milk 100%(12)

0.05% Citric acid solution(2)(Ottogi Co.)
0.2% Citric acid solution(9)

Yeast0.05g+flour 50g+water 30ml(2)(Bumafood Co.)
Yeast0.2g+flour 50g+water 30ml(14)

A, S4B 59 7 B 5402

[s]
9d Hr=WZ ARSI

A

Zr AmE 79 Aanes gda 2EUAE UE
Welow AlgE 7t AolE AFTH] floto] EARRA]
AABIAAL AlEE 2H9] /94 Zol= Ducan?] o
] A(Duncan's multiple range test)& £3}0]
HAISHATE E3L AlES 719 Tt Wed EAAj0lE
[okste] Aet £ s F 127149 #5d £
2 AN=ms9 Ha#Z F8ste] PCARA(principal
component analysis)& $HotIL LE FAEA
£ SPSS A W7]X|(SPSS Inc. ver. 13.0)9F SAS(SAS
ver. 9.1)& ARSIt &S BAREA #WeEAdT 7
2HIFF 0] Aol tieh AT HeELATE ¢ 7
3% Afo]o] #AE PLSR(XLSTAT, Paris, France) £
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Table 3. Texture attributes intensitites of cooked noodles by descriptive analysis

Samples Hardness Springness Moistureness ~ Adhesiveness Cohesiveness Moisture Chewiness LOO'SE

absorption particle
udng_KR 5.64+1.27%  10.1142.17°  9.45+1.62° 7.94+1.94F  86241.99®  846+1.06° 9.17+1.12° 6.25+1.08™
udng_JP 5374£0.83° 9514170  9.88+228°  7.27£1.18™% 987+246™  930+1.11% 7.94%106" 667155
vk udng KR 52140.51°% 10314222° 10314135 5854152 9114271 9.9041.02° 7.7241.06° 7.71+2.66
yk_udng_JP 3.2840.83%  9.64+2.65°  837+1.05°  654+1.62"¢ 980+2.05° 931+131% 6.11+121° 7414154
thick_KR 507+1317% 8524195  9524238" 874+1.44™"  1024+2.14™ 9.74+085" 8.04+145" 7.17+1.88
thick_CN 4054041 5974237 630+1.20° 10.0241.29°  1020£1.28%  9.81+1.44™ 6.68+1.17" 6.10+1.34
mid_CN 4514087 7754142 8474127  927+079% 9554219  943+133" (74+1.22° 6414154
thin_KR 3674137 1048+1.79°  8.68+1.42"  6.85+2.11%°° 957+140" 953+1.88" 620+1.14° 6.98+2.45
thin_JP 3414051 8524085  7.51+2.56% 4624081°  11.60+1.19° 11.00+1.05° 6.07+1.03* 830+2.46
fette_IL 7.48+088"  558+1.66°  825+1.94" 7774121  791+1.86°  851+1.14° 1044+132° 5.00+1.55
spgt_IL 664+152  10324247°  820+146™  5.04+1.35"  817+1.85"  874+1.48" 9.48+0.97™ 7.6742.72

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test. Each value is

Mean+SD(n=3).

expressed as

Table 4. Flavor attributes intensities of cooked noodles by descriptive analysis

Sample Sweetness Saltness Milk powder odor Milky flavor Sourness Yeast flavor
udng_KR 5.43+0.97™ 5.14+0.69® 4.7141.89™ 5.00+0.81" 3.43+1.39% 4.29+1.49™
udng_JP 5.86+1.67 4.8642.12° 47141.79 5004152 3.29+1.38% 3.86+0.9
yk_udng_KR 5.43+127 4.43+181° 3.43+0.53 3714149 7.14+1.06° 3.43+127
yk_udng JP 5.14+1.67 7.43+1.27° 5.14+1.67 5.43+1.13% 3.29+1.11% 4.43+1.61
thick_KR 5.00+1.29 4.14+0.90" 3.57+1.27 4.86%1.57% 2.86%0.90° 3.14+0.90
thick_CN 4.14+1.07 3.86+0.90" 5.57+1.81 4.86+1.46™ 3.43+139% 5.14+1.06
mid_CN 4.0040.01 3.7140.95" 5.00+1.29 5.14+0.90" 3.14+1.21° 4.2941.25
thin_KR 4574139 429%1.11° 4.86+1.86 4.4340.78% 3.14%1.21% 3.71+£1.38
thin_JP 4.14+1.21 3.43+1.27° 3.4340.97 4434127 5.29+1.79" 3.14£1.06
fettc_IL 5.86+1.34 3.86+1.57" 4.86%1.95 5.00+1.63% 2.86+1.21° 4.2941.25
spgt_IL 5.43+2.07 4.29+1.38" 5.14+1.95 6.29+1.97 3.71+1.70% 4.00+1.15

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test. Each value is expressed as

Mean+SD(n=3).
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Fig. 1. Principal component loadings of sensory attributes of cooked noodles by descriptive analysis
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Table 5. Consumer acceptance of cooked noodles

Sample Color Gusu Sweet Floury Salty
udng_KR 5.16+1.76" 4.76+1.81° 4.48+1.93¢ 5.56+1.98° 4.5941.90°
udng_JP 5.64+1.31¢ 4.27+1.86° 3.86+1.89™¢ 5.32+2.03™ 5.94+2.10
yk_udng_KR 4.53+1.80" 331+1.79% 2.89+1.72° 4.45+1.99% 4.17+2.23"
yk_udng_JP 3.56+1.89" 3.15£1.90° 2.73+1.69° 5.82+2.41 3.15+1.85°
thick KR 5.19+1.76% 4.34%1.74° 4.05+1.87 5.23+1.94>¢ 4.8842.07°
thick_CN 3.9941.85% 4114180 3.30+1.63" 5.44+2.01 3.54+1.87%
mid_CN 5.47+1.88° 4.0941.94% 3.45+1.60"" 5.48+1.71 2.83+1.47°
thin_KR 3.84+1.72% 4.17+2.00° 3.74+1.78™¢ 4.5742.02% 3.68+1.97%
thin_JP 3.90+1.61% 4.18+1.69" 4.05+1.87% 4.16%1.60* 4.08+1.91"
fette_IL 6.92+134° 4.65+1.65° 3.06+1.56% 534+1.84°¢ 3.65+1.64%
spgt_IL 7.09+1.64° 476+2.13¢ 3.93+1.94% 550+2.21¢ 2.97+145°

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test. Each value is expressed as
Mean+SD(n=3).

Table 5. Consumer acceptance of cooked noodles (continued)

Sample Smoothness Hardness Chewiness Springiness Mositure Cohesiveness
udng_KR 5.96+1.71% 6.16+1.54°* 5.81+1.95% 6.48+1.56" 5.82+1.88% 551+1.50°
udng_JP 5.86+1.62% 5.80+1.40% 5.70+1.69% 6.69+1.15¢ 6.35+1.47% 5.43+1.57%
yk_udng_KR 5.73+1.62 5.4242.04° 5.69+1.88" 5.97+2.05% 5.96+1.78" 5.49+1.81%
yk_udng_JP 6.0242.13° 4.60+2.37 3.9942.19" 4814219 6374197 4.69+1.92°
thick_KR 5.9242.13* 5.56+1.38° 6.13+1.43° 5.8241.69™ 5.82+1.77% 5.19+1.33%
thick_CN 4.5942.11% 4.24+1.92® 5.39+1.75% 4.14+1.89° 4.8042.26" 4.78+1.98%
mid_CN 4.31+1.95% 4.48+1.80° 5.16+1.88™ 4.67+1.83" 4.90+2.17° 4.98+1.71%
thin_KR 5.63+1.82° 4504182 5.22+1.88"¢ 4.88+2.08"° 5.48+2.00 4.70+1.85%
thin_JP 5.15+1.76"¢ 3.65+1.58" 536+1.87°% 4.35+1.78% 5.49+1.92° 531+1.82%
fettc_IL 4.08+1.72° 6.60+1.63% 4504217 5.2941.88° 4.00+1.95® 5.40+1.72%
spgt_IL 4.84+2.12%° 6.94+1.88° 4.79+2.23% 5.03+2.14™¢ 3.4241.63" 503+2.12%

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test. Each value is expressed as
Mean+SD(n=3).

Table 5. Consumer acceptance of cooked noodles (continued)

Sample Appearance Flavor Taste Texture Overall
udng KR 5.95+1.91¢ 5.38+1.67" 5.40+1.60° 5.58+1.57¢ 5.76+1.60%
udng_JP 5.77+1.99™ 5.00+1.91%¢ 571+1.67' 5.58+1.56" 5.77+1.84°
yk_udng_KR 5.78+1.63™ 43342.10°° 5.05+2.25% 5.20+2.02° 4.9742.12°¢
yk_udng_JP 4.6542.20° 4.06+1.78 3.72+1.80° 4.27+1.93° 411+1.98°
thick_KR 5.89+1.42" 5.14+1.44" 5.67+1.64' 5.60+1.63" 6.14+1.64°
thick_CN 5.04+2.05% 4.25+1.66" 4.7141.70°% 4.7741.72% 4.65+1.82%
mid_CN 5.06+231% 4.74%1.69" 4.5041.62°¢ 4.5341.68% 4.67+155%
thin_KR 5.50+1.73%° 5.07+1.74% 5.23+1.57* 5.26+1.75°¢ 5414159
thin_JP 5.95+1.47¢ 5.46+1.48° 5724155 5.40+1.49 5.55+1.39*
fettc_IL 4.7141.77° 431%1.52% 4.13%1.53" 4.35+1.66° 4.4141.59%
spgt_IL 5.45+2.05" 4.16%1.69° 4314187 4.65+1.88" 4.3941.96"

Values with different letters were significantly different at p{0.05 by Duncan's multiple range test. Each value is expressed as
Mean +SD(n=3).
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Fig. 2. Principal component loadings of sensory attributes acceptance of cooked noodles by consumer

acceptance

HrdL:hardness, ClL:color, GsuL:gusu, OrimdcnL:oriental medicine, FlrL:flour, MstL:moisture, SmthL:smoothness, FlvrL:flavor
acceptance, TstL:taste acceptance, Ovl:overall acceptance, Appl:appearance acceptance, TxtrL:textural acceptance,
ChwyL:chewiness, SltyL:salty, SwtL:sweetness, CohsvL:cohesiveness, SprngL:springness
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Fig. 3. PLSR loadings illustrating the relationships among the attributes by descriptive analysis and consumer's

acceptance

(End word 'L' means consumer acceptance. HrdL:hardness, ClL:color, GsuL:gusu, OrimdenL:oriental medicine, FlrL:flour,
MstL:moisture, SmthL:smoothness, FlvrL:flavor acceptance, TstL:taste acceptance, OvL:overall acceptance, AppL:appearance

acceptance, TxtrL:textural acceptance, ChwyL:chewiness, SltyL:salty, SwtL:sweetness, CohsvL:cohesiveness, SprngL:springness :
The rest except above words means descriptive analysis terms.)
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