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Quality Characteristics of Noodles Added with Red Lentil Powder

Dan-Bi Bae, Kyoung-Hee Kim, and Hong-Sun Yook

Department of Food & Nutrition, Chungnam National University

ABSTRACT The purpose of this study was to investigate the quality characteristics and antioxidant activities of
noodles added with red lentil powder (RLP). Noodles were prepared by addition of 0, 15, 30, and 45% powder to
flour of the basic formulation. RLP noodles were evaluated for their cooking properties (weight, water absorption,
volume, and turbidity), color values, texture characteristics, sensory characteristics, and antioxidant activities. The
weight, water absorption, and volume of cooked RLP noodles increased according to RLP content. The turbidity values
of cooking water increased according to RLP content. The L value of RLP noodles decreased with increasing amounts
of RLP, whereas a and b values increased with increasing amounts of RLP. The texture characteristics of RLP noodles
decreased compared to those of control noodles except for adhesiveness. Antioxidative activities of RLP noodles sig-
nificantly increased with increasing RLP content (P<0.05). The sensory preference test revealed that RLP 30% noodles
showed the highest scores for smell, taste, chewiness, and overall preferences. It is suggested that RLP 30% noodles
could be substituted for wheat flour to improve noodle quality.
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B g = S8 (Beksul, CJ CheilJedang Corp.,
Seoul, Korea), 225 (Manna Co., Ltd., Sejong, Korea)%
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gt TR AES AT T B B AES AAS
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600SI, Tongyang Magic Co., Ltd., Seoul, Korea)Z 3
3t & 40 mesh® A(Chunggye Co., Ltd., Seoul, Korea)
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183 32% 29 a0 Aol i 283 g5 12
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Table 1. Formula for noodles containing red lentil powder

. Sample])
Ingredients (g)
Control RLP15 RLP30 RLP45
Wheat flour 200 170 140 110
Red lentil powder - 30 60 90
Salt 4 4 4 4
Water 80 80 80 80

YControl: 0% substitution of red lentil powder for wheat flour,
RLP15: 15% substitution of red lentil powder for wheat flour,
RLP30: 30% substitution of red lentil powder for wheat flour,
RLP45: 45% substitution of red lentil powder for wheat flour.
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Jeong 5(17)9] WHS o]8-35}9] texture ana-
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(texture profile analysis), pre-test speed 1.0 mm/s,
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50%, trigger force 1.0 g ¥ maximum force 1 kg® &
setting 3}t 28 719S 242 5704 platformel &8
=1 27 20 mme ¥93& probe plungerE Al-g&35}e] 53]
W SA5ke] ks Ttk AlEE AFEE W o
A= force distance curveZH-E Al5 9] TPAE com-
puter® #=A]s}o] 7
%E—ﬂ,*é(springiness), 5 %4 (cohesiveness), A4 (gum-

miness) 2 434 (chewiness)S =4 s}t

% (hardness), ¥2#d(adhesiveness),
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< Blois(18)9] el wet S4a3itt. 229 3 goll &7
4= 27 mLE 7}3F & Shaker(NR-20 Medium Rotary Shak-—
er, Taitec, Seoul, Korea)ol|l 24A13F 53 v A& 1
mLe| 0.2 mM DPPH(Sigma-Aldrich Co., St. Louis, MO,
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nmol| 4] spectrophotometer(UV-1800 spectrophotome-—
ter, Shimadzu Co., Ltd)& F3E& A8t 2
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Table 2. Quality of cooked noodle with different red lentil powder contents

Sample”
Control RLP15 RLP30 RLP45
Sample weight (g) 25.05+0.02°" 25.0240.02° 25.01io.ooz 25.03£0.01%
Weight of cooked noodle (g) 35.16&:0.02; 35.30£0.12° 35.920.09. 37.57£0.13"
Water absorption of cooked noodle (%) 40.35ﬂ:0.13d 41.10+0.38° 43.62ﬁ:0.36b 50.1240.59°
Volume of cooked noodle (mL) 25.00ﬂ:0.00cl 30.21+0.18° 33.11i0.19b 35.11£0.19°
Turbidity (O.D. at 675 nm) 0.1120.00 0.1420.00° 0.1520.00 0.18+0.00"

YRefer to Table 1. ?MeantSD (n=3).

Means with different letters within a row differ significantly (P<0.05).
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( __Sample absorbance

Control absorbance )><100
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Table 3. Hunter's color value of cooked noodle with different red lentil powder contents
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le"
Hunter's color values Sample
Control RLP15 RLP30 RLP45
L 67.18+1.28"Y 66.18£1.17" 61.75+3.26° 60.04+0.78"
a -1.93+0.08* 0.65+0.18° 2.92+0.15° 4.40+0.30"
b 8.89+0.23° 10.05+0.65" 10.94+0.51° 12.56+0.56"

YRefer to Table 1. ?Mean+SD (n=10).

Means with different letters within a row differ significantly (P<0.05).
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Table 4. Textural properties of cooked noodle with different red lentil powder contents

Samplel)
Control RLP15 RLP30 RLP45
Hardness (g/cm’) 537.53+17.982 446.15+6.78° 393.71£6.29° 314.06+12.69¢
Adhesiveness (g/s) -15.68ﬂ:5.17: -22.02ﬂ:4.59:b -34.84ﬂ:5.54: -48.61i2.47z
Springiness (%) 1.28+0.61° 0.78+0.08° 0.60+0.44. 0.53+0.07)
Cohesiveness (%) 0.46+0.04" 0.40+0.02" 0.33+0.05" 0.29+0.01"
Gumminess (g) 652.63+24.69 579.58+27.31 512.99+22.54° 419.86+18.80°
Chewiness (g) 567.65+9.35 506.94+5.86 481.50+16.63 408.77+12.92

YRefer to Table 1. ?MeantSD (n=5).

Means with different letters within a row differ significantly (P<0.05).
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Table 5. DPPH radical scavenging activity and total polyphenol content of cooked noodle with different red lentil powder contents

Samplel)
Control RLP15 RLP30 RLP45
DPPH radical scavenging activity (%) 31.3010.11d 38.1210.212 42.4310.322 64.2710.22:
Total polyphenol content (mg GAE/100 g) 24.78+0.30 26.09+0.50 32.33+0.20 34.83+0.30
)Refer to Table 1. *Mean+SD (n=3).
Means with different letters within a row differ significantly (P<0.05).
Table 6. Sensory evaluation of cooked noodle with different red lentil powder contents
Sample”
Control RLP15 RLP30 RLP45
Color 4.62+1.40"" 4.8121.03° 452+1,03° 3.76+1.34)
Smell 4.52i:1.36a 4.43ﬁ:0.98ab 4.90ﬂ:1,04a 3.76i1.34b
Taste 4.48i:1.21b 4.19ﬂ:1.3’3’b 4.52ﬂ:1,25a 3.57i1.29C
Texture 4.33ﬂ:1.32ab 4.43ﬂ:1.40ab 5.24ﬂ:1,14a 3.33i1.15b
Overall acceptability 4.24+1.18 4.14+1.46 4.76+1.45 3.67+1.02
)Refer to Table 1. ?Mean+SD (n=30).
Means with different letters within a row differ significantly (P<0.05).
acid® 0.05 mg/mL F%1A 96.20%2] AA &S et Skl gl Ao ® AZETH28). WAfe} ghel g Vs k=
WA tH(data not shown). AE+= tannin¥ proantho-— = Ag B 30% H7te] 22 490837} 45270 02
cyanidins 5] = 35HE Sol £ol glov] o3 A T B2 ghs Btk AR 99 V|EEE daa ey
Eo] kst @4 vYehdle Ao® Baxal vh26). d= Ag 28 30% H7keto] 5248 0= 71 =kond
45% H7tol A= 3.33"1 2 7HF e S yERL
& Eon= & ol 7IAA =A% 54 Avpet vjwd v = Y 2
99 S 4L Toble 54 4 249 A DY) TS Tod A% @AY, 234 B,
UZbFe ge Y e Zeds g 77 36.21 el Agol TAashe] 4o AS AFA 7Y g4 27
mg GAE/100 g, 78 97 mg GAE/100 g 2 #H= d¢ # 2 713 E dxzToA d= 9d B9 30% 77t
A ¥ =2 S UER A th(data not shown). tx9] A Az et S7vstehrE 45% A7kl A e wae] 2243
Ze)¥E 2 24.78 mg GAE/100 g& dEhlem o] AYA|A GropAl R Q@3] o] A ttel Wi Mo
= g 2 Hrbeel whek 26.09 mg GAE/100 g, 32.33 EE faA7E AoR e, dRkEQl VS oA =
mg GAE/100 g, 34 83 mg GAE/100 go.= F7}skqltt. = Y 2% 30% W hrol 4765 0% P e ghe
drTnch s A9 BRe A2 Gl FesE 9% Uepinh %49 W Wk A9 A= ad 2 30% A7)
< FHem %7}ok9,irﬂr(P<o.o5). Oomah (27)°] A7 ol A Ay, ok, ARk Rl Ve SHelA i &
o] ¢JshH @ Ele] = flavones, flavonols(kaempferol, quer— Zpo] S Holx| oA 7]‘“ ARl W7HA whEShAl & 4
cetin), ferulic acid, protocatechuic, caffeic acid 53 & o] AFXE 98] G Aoz FIEAY
& A=sdEsel dasel Ava Basta 3
2 o
B5X EN
=9 s B7FE A g 23E Table 60 YERHRL AT 7 AAEA U= dd 229 o] TS
o Aol i 7lses A A" 2 15% H7klo] 4.81 dotr7] gl dd RS W RE divl 0, 15, 30, 45%
PO b RS Qe GEIL, 45% AR HE  AAe] Aee Fael B4 542 B, e a
W s UERTh o= VIAIA w574 Aot vl T J7PF S7Hl whel 40 2%, A9, FE R,
du U= AY B el oe) e Wue sty HE: Fvbegit ARE ds A8 2w Rrie] 31
ARG AL 71 Ro] o] B MEwS] GBS WFF LA A5 bakdt agte Sk AdE v
Leble] 15% H7Ft 7k Aol tigk s s S7HA7] itk =48 de g B2 el S71EeE B,
O, 2ole] Akl SlaAe Ao g AFES esld w4, $H4, A4 R ARAS gaaga R 3
HaA7le Ader ddhdnh HT v 7led A s 7Vsigith. dl= g Bt Hyjeko] S71e4== DPPH gt
g ksl AR A4 ol U Avldel HEEAE 2 2% Feldls gge St A A
oA 71ES] A 95 o] tiEk g whde] Wst = Y £ 45% o] 7 Al He A HeeEs 4
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