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A Study on the Optimization of Rice Pasta with Addition of
Mulbenty Leaf Powder

Eun-Ju Song, Ki-Bbeum Kim, Kwang-Suk Lee, Soo-Keun Choi'
Dept. of Culinary and Food Service Management, Kyunghee Um‘versity11

Abstract

The purpose of this study is to develop fresh pasta added with mulberty leaf powder as functional fresh
pasta. Through previous research, the mixture of 40% of flour and 60% of rice powder was optimum for
making noodles with mulbenry leaf powder. Making fresh pasta with 40% of wheat flour, 60% of rice powder
(optimum ratio for making noodles) and mulberry leaf powder(0.5% 1.0% 1.5%, 2.0%) was done, followed
by the mechanical test(moisture comtent, color value, texture, tension) and the sensory amalysis(quantitative
descriptive amalysis, preference test). Moisture contents of raw pasta and cooked pasta were the highest in
control; scores for moisture contents of cooked pasta were higher than those of raw pasta. The result indicated
that the more mulberry leaf powder was, the lower L-value and a-value were in aw pasta and cooked pasta.
While the b-vale(yellowness) of mw pasta was the highest in control(9.81), 1.0% of mulbeny powder addition
sample was the highest in cooked pasta. For hardness, the 2.0% of mulberry leaf powder addition sample
has high scores, and adhesiveness and chewiness were no significant difference. The 0.5% of mulberry leaf
powder addition sample was the longest in temsion distance, which was resulted from the lack of water
contents in mulbenry leaf powder. In cooked pasta, tension distance had no significant difference between the
samples, and force showed the highest score in control. The quantitative descriptive analysis showed that color
intensity, savory taste, bitterness were the highest in the 2.0% of mmlbenry leaf powder addition sample. Gloss
and chewiness were no significant difference between the samples. Grassy flavor, savory flavor, bittemess and
grainess were intense as mulberry leaf powder was added. The preference test showed that MRP 1.5
containing 1.5% of mulbenry leaf powder was the most prefemble for color, texture and overall quality. In
conclusion, 40% of wheat flour, 60% of rice powder and 1.5% of mulbeny leaf powder made the best
formula of fresh pasta with mulbeny leaves.

Key wonds: pasta, fresh pasta, race, mulbenry leaves powder, mechanical test, sensory test.
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3, Fejo] wetr] A9 El(spaghetti) 2 thE
S 21 v2El(long pasta)$} F7F= 1 (maccheroni),
Hdl(penne) 5] &2 ThElshort pasta) = 5
3, Az wel A2 52AEkdried pasta)S}
A Sh2El(fresh pasta)2 WA TR S| 2003;
y3d 5 2003).

Az vhrele S5 o] B8 79 Z(duum
wheat: Triticum aestivum 1..)8} ¥jo}2 A AA Z
o} 9HE Al =2 Ksemolina)E o] &3l Ao] 3
2Efe] AL F2] Fom(F A4 2001; Kim
HI - Kim CS 1994), & stxele ARl dut
WIS EFIAY r1Ehe o] 83l A =3}
£ o] LukHolckWilliams C et al. 1996; Treuille
E 2000). $-2jvgdolMe F2 Alase A4 9
2EHE Bol o] 838ka 3l 2 K(Croce JD 2000), A1
¥ 2 olgi|ol BE Ao At go]
o B Aol wi ookt 47243
B R dEE 2 F Jde A vaEe o R
o] ¥H3} = 9ltiCroce JD 2000).

T, BA AT ogte] dHoE HF £
< FU¥eta A, A gl A8z Q1 A
Aol F7he AREAQ EAZ F4Ea ik
(Kim YE 2003). 587} #2402 He 2o HE
€ 5] §5& 53, vy TS dske
o EoHeln, oy FFt Poln|eit
ZFe go} I AuEe RE IR FoA g
53 dild QY S 23 glo] 2 AHE A
dke} et 24, & ol Sl 9ot gick o] v
A= Aol FiHe X33 HER B EE
HIER E, uladlg S0l 58, eI E F
2 7283 als) 2L 6] il 8 i
of A7} ek oo} B IYH 7R EF
Aol 5 2003), BrlRole YR ¢

SFdo] glo #ol} A AZ2E o 79
Ho] Az zFo] ddste] Anjrl oAl
o] gloenz Arigel UrtRe] 3ol
A7VEel Wrlge) T 7R E3R 55
£ 7V & gyt Aol Fo3ith I

Eo] A48 nF3}l w7154 AF s
w7t F58la Jenz 7l AES &Rt
Je 55 A2 717 WRE EFE 7F
A 7Vg AEe] HHsE A3 MEE 4 FS )
ke A 48 Aold(dAl F 1988).

2 2o Folrlre A Zst At gREY
A olle) Hol 2 gzl Belel Aol it &
Ao] Zolxx gtk B PR W, FAe
Yol B3} gickm 715HY Jem(FE4
1999), Bol= X2 e] HitstE A5t Ao
A Fatsl 229l Zefeols AEY S3HE0
3o} gl7] M| AL Fo 2] 754
o] Z1th7} =i kel F 1995). EE, B
o= A% AFEEA 2AEHRES A3}
A gers dlels 2371 sl e pEa
A de FE FFo] FrhMcclure W
1975). BUF= A5H oS W Bl 27|, of
g7, 29 9 9] # 4F 55 4R E A}
43 gov}, R o I B4go] 7HEE R
B ol(foil mori), 23 3(cortex mori) P 2T(fructus
mori)o]th. o] & B & dntdow F8, Vsl
B, @i 2 opn|ipite] Eollom(Kim SY et
al. 1998), thkgt FFHEE T8k 7] o
Fo] gustzioz G A gos 8 &
At

82 So] B9lo] o] 71A] o|2¢ Aer|F
I Aold b 2 X7 Zrt geiA F84c]
QA=) 7 YJtHChea JY et al. 2003; Kim YE 2003;
Kim SY et al. 1998; Choi JH et al. 1999). 221}
10 whe) e Ted] ol E 7] FR
AHEE I Qlow, BAUIRE Arige eed
AN, Aoz, B4 § AR A7 APHA
o}, & AvtAE] i3 dFe AAHA| g
Arglo]tNam TH et al. 2004; Kim YE 2003).
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7¥ete] el H7L & BAELE Al £E
#ZF, Az, texture, A 573, BeHAE 3 3
2ol wignl g Follu EAE HES By
A7} & gxele] M 7 Aol A &2
WS ZolHed O B3] gl

I. A2 X 2
1. &8 XME & I

1) &8 N2

A Th2E}l Azl ARG WIS AAWE
A 100% FAZMEE (FHAFAFANA 74
atod ARSI R, WHFE (PALAT 155
BEE WEE AMlE on, BAVIRE 4
EabolA] ZUIAHILE) 100% 2 Bk ALS-
Bk ARLE (PHAALF 2R SHF7E),
£2)|8 99U-& Extra Virgin Olive Oil(o]g&]o}
HIeRHE AT 23 AAGRFE
e A8

2) & J1F

RE ARY &% AR E(Balance, AR
3130. OHAUS, USA)S AHE3I9 3, 4 9AE}
AzE FF AZNF2SFANNE AHs
t}. A= 40 mesh EEAHA G FAL F=)E A}
g3t en, Hel zeld AMEE 7FARRIRE 3
D, 5 heE B 240] 7Fed 7HE & 7Rl
Z|(Hi-150, Av}e], Korea)E AH&-31% Tt @H| 2
THL 27 15 , #°| 8 awd A3}

FE 53 2 W4 FEE47)(Moisture
Analyzer, MB-45, OHAUS, Switzland), =& &
Al A 2}A|(Color Reader, JC 801, Color Techno
System Co. LTD. Japan)Z AH&-31%ic}. Ax1A ol
AH43 A8 £71% 35%10 m T+239) tissue culture
dish(20035, soya. Co. LTD. Korea)E AH&-3}5it}.

Texture 3782 texture analyzer(TA-XT Express,
Stable Micro Systems, UK)E AH8-31% 11, Q132

(A/KIE) SMS/Kieffer Dough and Gluten Extensibility
RigE o| &3l gluten %= 2 Zol& SH3%
o}

2. &3 Y

1) M=9 &l -

BEE, AVE, &F, BUJHFE 40 mesh A
FAZEAL FHE 3 Uy FE36te F
3 A, 288 4L ARA g EFFEt
W o] 43 ARE ARSI

2) M2 Hig|

& gxele] A3 AR i E 71 A3
dAdnla AA3(2008)9] A whaE}l WS A2
o o8] YrkRe] A7} At ¥l .2 0~100%9)
A 109%38 A71e deldie] Az 2 25, 80%
o] ol A HtFo] YT HA A vhaE Rk
BRI E ©5U17} o3 e, 40% o3k BAE
o] e FAHY 71350} Gol WrpF &
71 40~70%F A Sl SAELE AZ2F F
H) F5H7HE AAERIY. 2 23, 2L 40%
o] A7 60%= A 23 & s2Elrt 71 vl
Zstta Y= & gaE A2A 29E
A7reld ARG 3¢ BAdE 3% ol A7
< ) 29 S/ i 4 Fut slo] £
HA7FEE 05%, 1.0%, 1.5%, 2.0%2 3t32eH, A
2 i3] E (Table 1)3 2t}

U712 40 goll B7HE 60 goll BU7E= Ut
2o A7 S 100 g 71F2E 0.5%, 1.0%,
1.5%, 2.0%2 g8l Arislgct o & W
o} AR FFE 71F o2 2% FAY, @F 50
g S8 29 2 g& A/ WS} T W= A
H712 7 m FAZE 3, 6 m FAZ 24, 5 m 74
2oH 2m FAZE ¥, | m FAZ 114 oA
AP ¥ S2el AW | m FA9 8L &
FAERE A3 ol B & ghie} uhSo]

AE F7IBA] e AL tixFoz 5t
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(Table 1> Formula for noodle dough prepared with addition of mulbeny leaf powder

Mulberry Ingredients(g)

leaves(%) Mulberry leaves Rice powder Flour Egg Olive oil Salt
CON 0 60 40 50 2 2

MRPO.5 0.5 59.75 39.75 50 2 2

MRP1.0 1.0 59.5 39.5 50 2 2

MRP1.5 1.5 59.25 39.25 50 2 2

MRP2.0 2.0 59 39 50 2 2

CON: Mulberry leaf powder 0 g, rice powder 60 g, flour 40 g, egg 50 g, olive oil 2 g, salt 2 g.

MRPO0.5: Mulberry leaf powder 0.5 g, rice powder 59.75 g, flour 39.75 g, egg 50 g, olive oil 2 g, salt 2 g
MRP1.0: Mulberry leaf powder 0 g, rice powder 59.5 g, flour 39.5 g, egg 50 g, olive oil 2 g, salt 2 g.
MRP1.5: Mulberry leaf powder 0.5 g, rice powder 59.25 g, flour 39.25 g, egg 50 g, olive oil 2 g, salt 2 g.
MRP2.0: Mulberry leaf powder 0 g, rice powder 59 g, flour 39 g, egg 50 g, olive oil 2 g, salt 2 g.

- E% It & UIAEL| RIZ= 2) ME =X

—'Jr"E]r g oF 183t dolel2 XA ud A7) AR, BA7ME B ghaE WS
o] Yol YAAGRT)NA 6087 FAA)Z] & &8 A8E 35%10 m tissue culture dish(20035,
g2l AA7N(FF AZ7D)E o] &3l WIS soya Co. Ltd. Korea)ol] ol St M=
Az3Ah & 4L 1 m S 2Asled AAA(Color Reader, JC 801, Color Techno
sheetingdte] ztzh 3%, oW1, 1¥] wHE3led %7 1 System Co. Ltd. Japan)S Al-&3ld 4, £$AS
mE sheetingd}th. 33] vkl 33T o] W AHER EF W)

o] BES TA] Ao Hol AFHez v e} LI 94.0, agt —1.50, bgk 1.76°10
¥] 0.7 m, F 1 m, 2] 300 mSl FAELE A=
o, Al23 shAEl 50 g2 500 mLe] BE 3) Texture =&
Eo Yof 28 3023t 42 t}E 1A 5 g9] £ A1 8.9 texture 2742 texture analyzer(TA-XT
BRE By sy T A20A 187 Wzst  Express, Stable Micro Systems, UK)E AH8-5hod
Ak o]FA A 2E vAERs SA| B A¥9 Al 7 =(hardness), 2Md(adhesiveness), 4 $1-3(cohe-

22 AHE3Ih shivenss)& &4 3l9th A7 WS 50 g& AlF3)
o] 500 mLe] #+ £l ¥1 28 3027 2%

4. JIHE S 2A O 1833 BZ3A1AH A 1.6 m, WY 0.7 m2
T 7S A 59 A EE ARSI 33

1) =8 &3 £ HDP/PFS(Pasta Firmness/stickinss. Rig)Z 3%]

FARY ARG WiE, YR AF 1g  9E 2Ro] FRUS TERAE e
= AR Bl Hoig gl BA Sk 4k o] W] AMS-E texture analyser®] 378272 pre-test
o] Ayl AR #AS Hrleled AZZE  speed 1.0(mvs), test speed 0.5(mm/s), post-test speed
B A2 A HAEE AEEE 4 1 g¥ A 0.5(uws), distance 1.2(mm), time 2.0(s), trigger force
Ay sHE 123 g HA 824 S8 23 5.0tk

7}(Moisture Analyzer, MB-45, OHAUS, Switzland)

o Wi 247} 33] vHE ES3dte] o JFa@gE 4) o1&t =1

E5i= AF A= A% Hole TH2EHE AR A
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719 100 g& Eo] HA £ 02 m, WYH) 0.7 m
2et P2 4P v AKIE(SMS/Kieffer
Dough and Gluten Extensibility Rig)& ©]-8-3}]
gluten 7= W& B QA & el A%
TS SAAAUL, ol AT AW SR
273 2712 modeE tension, pre-test spped 0.5(mn/
s), trigger force 5.0(g), test speed 2.0(mm/s), return
speed 10.0(mw/s), test distance 20.0(mm)°] it}

5. &2

1) 3 QAL 4

B9 A7t v e Gt A2 & gaE
o] FAAE A HH BAF HAF 54T 37
He 83 FAAZ AgEn x| A8t g
A 208 S o2 25 349} 44] Alolol] 4
AlBith. g0 A9 3l 2 G 52006)2
4 w7t B E Fxo] w2 47 i
w3, GNE T3, & 59 £ T8t 3
1, EES B3l ddEo] §o3t BAIES
T&3 BAlR A9 F #5AARE JA8
Rk

B7H WS 74 HEE o] 83l AL ks
A Fdsla, LEFC R AFE 718 e
AL R RAIBIEE 3ok Hr} g2 Mdd
HAIER & 33 HA/EE doly] 98 B
AF Bl 9] Zr=(color intensity), &7
(gloss), Al HAll(egg flavor), & FAl(rice flavor),

43¢t Sh(savory taste), 2723 A E(grainess),

A ZE71F B E(chewiness)E B8t &
Y EES AR HAL B 5L e e
(color intensity), ¥+ 71(gloss), EUl(grassy flavor),
T3 Yi(savory taste), ¥ Sh(bitterness), 22
& 7 X(grainess), 22 Z 33 % =(chewiness)©]
At

Ziztel A g GRS o] 83l F29)9] A
B HSE AL 4 ZEld2g 1318 FHA9
o} 50 m, 77Fe] AE A F3eH, B A

T53
Py

=2
Q

Falo] Hrkehe AlRe} Al Alold] WEAl g
< Y75 SN

2) JIZ= &Al

7135 HAlE A8 ddta e 3eta A
0 & F2 2 AAEATE HARe 2% 34]4
A} 4A] Afelol] A8k AL, M(color), HAH(flavor),
Tl(taste), 2 7ZH(texture), HA¥HHQ] 7] Z=(overall
quaility)®} 5o A3l Folshe =S 73 A
=& o]&3td FAbslsith

6. SA Xl

g Akl Az & v2Ele] 2E A
&2 33] WhEsi] AAE SPSS 12.02 |83
Aot A8 o4 AL one-way
ANOVAZ ©]&3l9 X433 eH, p0.05 F&
oA Duncan test®& £3 t13%H 97 (Duncan's
multiple range testyS A8t 2 AlE3He] BA
A felde AFEAH

I 2t 3¢ 0H

Bl A7t & sAErE UE W AN A
829 #¥ 23 A¥e JAriRe 7 &
11.98%°1%0 3, ZEE-2 11.35%°10eH, ¥
7VEE 5.48%0]11th

BAZLR05, 1.0, 1.5, 2.0%)2} d7tvleg @
g8l ghE Q) & vprele] B e (Ta-
ble 2)¢} 2t}

BAZEE AR & saEl YHe] FE &
2 MRP 0.57} 30.18%2 7F& E3t3, MRP
1.0, MRP 1.5, MRP 2.07} 247} 29.41%, 28.56%,
27.06%E Jel o] BU7IE 7o) S84
£ gxele] $E ko] fodp<o0no B
olfth oA & WtFe WlRe £E FFR
o} BQbRe] SR ko] o ¥r| i) 29
7VE ANge] FUMESFE SR T wolrl
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(Table 2> Moisture contents of rice pasta with various amount of mulberry leaf powder
Moisture CON MRP 0.5 MRP 1.0 MRP 1.5 MRP 2.0 F-value
contents Raw 30.28+0.76" 30.1840.15° 20.4140.02° 28.56+0.32° 27.06+1.24° 11.95%*
(%) Cooked  66.12+0.39" 64.65+0.39° 62.97+0.14° 62.19+0.16° 61.33+0.40° 110.38%**

Legends for the samples are in (Table 1).
MeanS.D. *#p<0.01, **p<0.001.

*~¢ Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

Ao Algdd. £UT AW A9 vpdr)
A2 B BT Wl F1ErE 8 %
o] #2H(p<0.001)°F oyt 1y} olEj g
A= 89l BIS A8 & o(Kim AT 2002),
78%(Yeo JS & Kim AJ 2001), ¥ (Ahn CS &
Yeo JS 2004)8] A 27, WY B Y7ol
SHETFE T Tl olNe Age wE
< A7 o|Att.

2. N

B A7) v &g geElsld vE & A
g2ete] Ax 2% Zzl= (Table 3)3 2t}

BWHE-E A1 & s ele] Hx(Lgk light-
ness)v B Q7MEIF ArhER] @ tlzFol AW
o] A% 69.25, £ A% 75312 M 5%

CS & Yeo JS 2004), ZH(Kim AJ et al. 2001)<]
AT Anet dxshe Aol 9o A4
AHE 9x7} Fof 2elE Zejshd Hert
oS ¢ & AUk

M (agk: redness)® HEL] 739 w3}
A2, BA7RE7Y H7MEA] B2 dizTe] 44
o] 7% 540, 5H AS 2528 7 %o,
BAVLF AHrbee] F/HErE AN} f94
@<0.001)2.2 Yolxt} ol ¥ el Hrt
Fo] F/HETE FAET} dsivke 8y 2%
37} F4(Kim YE 2002), W ¥(Ahn CS & Yeo
JS 2004), ZH(Kim AJ et al. 2001)2] A+ Ao}
dX 3= Aot o] 4= HES Bt
2 BTt A AALr) Yol B3
B3k

™, Wyt Hylake] Z/8SE Wrs) 89 FAT(bgk: yellowness)= AR 79, dlx=T
A(p<0.001)2.2 Srolx welol H7lr} ghagle] o] 20812 7P %A, BY EE 0.5%E H7}
Ag oEA HETGE AL € F UATh ol ¥ MRP 0571 242622 JPF Wgten, 9]
B Yo Aol /M-S Wurt wktt 79 MRP 1.07} 26942 M £3ka, thETo]
%9 2% M7l Z4(Kim YE 2002), HH(Ahn  20.8022 7P Hgith 2+ Alg e §9R
{Table 3> Hunters color value of rice pasta with various amount of mulberry leaf powder
Sample CON MRP 0.5 MRP 1.0 MRP 1.5 MRP 2.0 F-value
| Raw 69.25+0.00° 63.68+0.17° 54.11£0.17°  53.0020.64° 50.60£1.11°  559.85%**
Cooked  753120.53"  63.99+0.26" 58.77+051°  55.79+036" 513240.53°  1,255.28%%*
Raw 540£0.03°  -13540.17°  -299+0.11°  -4.00:0.19°  -4.142031°  1339.47%**
* Cooked 2.5240.18  -191+025°  -2.64:033°  -2.90£0.10°  —2.98+0.55° 160.15%**
, Raw 29.810.06" 2426:023°  27.57£136° 25.93+0.74° 25.00£0.97  21.77%**
Cooked  20.80+0.65° 24295024  2694x110° 2549047 21.68£0.70°  41.20%**

Legends for the samples are in {Table 1).
MeandS.D. ***p<(0.001.

#7¢ Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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(p<0.001)1 =tol7t Sl ovt, ¥ Ayl w
8 Z7hY Ao 55 Holxe st

3. Texture

YOIIRE HUsle] e 479 textured] &
3 A3} (Table 49+ 230t

BIIFE A1 2 oi2Ele] 7 Z(hardness)
£ MRP 2.0°] 420520 g2 714 len, o1t}
€] MRP 1.5, MRP 1.0, CON, MRP 0.5 2.2
Z}z} 3,694.80 g, 3,470.50 g, 3,183.10 g, 3,099.43
goll e, Z+ Al5 Fol| 913 (p<0.001)<1 X}o]
£ Bo), AUtk mE 4383 5 Kol

Ae ¥t ole 29 14(Kim YE 2002), #3

(Ahn CS & Yeo JS 2004), $H(Kim AJ et al.
2001)9] 79, Bl BT Ml IUMEFE A
It wolrle ZAFee A7) Ak

l'i—fd”‘é(adhesiveness)—‘—’— MRP 0.57} —76.502.
2 7P w2 & vy, AR Tl 9
HQ zto]E HolA] o} ¥ Hrprt sxEre]
F3gol 93 vIXAl devhe RS ¢ 5+ A
Atk

431 d(chewiness)2] 73 Z3+= MRP 0.5 A]
F7} 3,035.63% 71 #1331, MRP 2.0 2,046.31
2 714 A3ken, Z+ Al ] falFQl Aol s}
ATt

4. Q1F

BAIIE HUlsle] e & virele] 9% B
g 23 A= Fig. DI} 2o

Aol Q1 Aol A B BT 05%E A

=z 832 A 168 A 45(2010)

CoN MRF 05 MRP 10 MRP 1S MRP2E

Sntamcelmm} | —W—raw  —H—cooked | Seroug)] — W row - - ceoked |

{Fig. 1> Changes in the tension test on rice pasta
added with various amount of nmlbenty leaf powder.

718t MRP 0.57} 4732 7V %1, 24 Alg 2
e 78 (p<0.052 el7t AU A7 A=
o] A= QA dols} vlZ7IAE MRP 0.57}
34472 A (P<0.00)E /M B S U
ERA AT

&) A7 dolo] 4 B £EE UKt

7] 9& CON°| 7V &2 @& e, &
2] Q1 AfolE HolA| ggirt. A A= B¢
= CON°] 7% &2 #2 Jehli, 89 &
2o} Hrlgo] FUMEFE A (p<0.001) o2
@e g vehile 298 velllo], 89 7
o] H7prt zEHe A Az dEFL S
& & YAk

5. &S2A
1) X QA 24

YATIRE VIR & vxEle] AFH HA}
¥4 ZA3= (Table 5)¢} 2t}

{Table 4> Textwral chamcteristics of cooked rice pasta with various amount of mulberty leaf powder

CON MRP 0.5 MRP 1.0 MRP 1.5 MRP 2.0 F-value
Hardness(g) 3,183.101467.42° 3,099.43+ 30335° 3,470.50+157.34°  3,604.80+4628° 4,20520+ 32.03° 8.78**
Adhesiveness(g - 5) —106.40x 2445 ~7650+ 1155 -94.80+ 1542 -104.93x1269 -10833+ 1271 2.03"™
Chewiness 2,130412371.32  3,035.63+1,472.08 2,437.38£188.83  2,572.79+93.55  2,046.31%1,505.14  0.51™

Legends for the samples are in (Table 1).
MeantS.D. *#p<0.01, NS: No signification.

7 Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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{Table 5> QDA results of rice pasta with various amount of mulberry leaf powder
Sensory Samples F-value
CON MRPO.5 MEP1.0 MRP1.5 MRP2.0

Color intensity 3.1121.05° 3.050.91° 3.9520.71° 4.79+0.79° 5.74:087% 3282+
Gloss 4374130 4.53+1.39 4.05+0.97 4.47+1.02 4422135 0.44™
Grassy flavor 3.00+1.76° 3,58+1,22% 4.42£1.35% 5.11£1.63° 5.4241.47" 8754
Savory taste 3.5320.77° 3,68+1.00° 4.32+1.00™ 47941 27° 4.84+1.74° 4.87%
Bitterness 2.79+1.69° 2.84+1.30° 3.42+1.22° 3.68+1.29" 4.89:1.49" 7.00%**
Grainess 3.32:41.80° 342+1.17° 3.89+1.05% 4.16x1.50® 4.53+1.39° 2.45%
Chewiness 4.00:1.25 4.42+1.07 4.37£1.01 4.79+1.58 4.47+130 0.95™

Legends for the samples are in (Table 1).

MeantS.D. *p<0.05, **p<0.01, ***p<0.001, ™ : No signification.
¢ Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.

8 A7 & mhaete] o] 7FE(color inten-
sity)7} 7V ZstA HotE A AR 2%E
A7V MRP 2.0(5.74)°19031, 2 A8 FellE= &
2JH(p<0.001)Q! zte]E YERAITE ol #Y7}
T F7bgo] F1E4E 9k gho] Yold ga
Ele] Mol o] F9R|= A & Aot

$7)(gloss)= MRP 0.5(4.53)7} 743 Zsitia
B AR5, MRP 1.0(4.05)°] 7 <Fsltha ot
HRou 2 A& 7ol 23 Ate)7} gt

FW(grassy flavor)e BAF 2%E H13H
MRP 2.0(5.42)°] 7V Zsitta 7 =T, B
U7HF H7bEel F7HEE /ol (p<0.001)2
2 7Fsictn HUbE U ol B /<] 3ol

7138 A2 AlEEHE Aot

43 g(savory taste)S MRP 2.0(4.84)°] 7}
& s kAT, B Holeke] &
VETE fHp<00n)oR itk Hris

, e APy e Wl & vAE A
g ATk
TH(bitterness)-< HU7NF Hrbgo] F7lES
2 20t g olA(p<0.001) 22 7F3ltha Br)E
©] MRP 2.0(4.89)8] £ ulo] 713 Zsltiz Bt
= At

7%t % S(graininess) e BQ7MF Ao @
S5 FoH(p<0.05) 2.2 Zsltin HrlEdTh

ﬂ&

i}

o .2

ne o[-é

M

29l #ol7} AT

2%

3t % S(chewiness)= MRP 2.0(4.47)
o] 71 Zettii H7tE A3, MRP 1.0(4.37)°]
714 it FriEided, 2 Alg el #-¢]

2) JIS% At
w7} E AU AW 4 gl 73k
B2 Ade (Table 6)7 Zth.
<] FHappearance)?l] oJA1= MRP 1.57}F 7}
7NEE(4.68)7) Eshov), Bl g g
oAl Aol HolA& gol ¥ Hrt

gxele] 9Fe] 7|3 E)
e AE ¢ F UAjTh
g flavor)ohA 7+ =2

1o G TR

71ERE HA AL

MRP 2022 4580113, 2 2 MRP 1.5

43201927, 2} A& ]
B9tk

dhtaste)ol] LojA] B
ZHT VMRS AR

°l&

713 %

=

[¢)

212 (p<0.05)1 A

Aokl etz

H7ho] 7]337} =
Al H71E R0, MRP 2.00] 42602 /M8 &

g 2o 7t Al e
Srey=g

sl

o A~ (texture):= MRP 1.5(4.53)7} 718 &
1EEE Bolon, BRIt 7Y wel At
¥ MRP 2.0(3.47)°] 7

M e 7152 vEh



294 Axz2)8E)A] A 168 A 43(2010)

{Table 6> Acceptance of rice pasta with various amount of mulbenry leaf powder

Sample (%)

Sensory F-value
CON MRP0.5 MRP1.0 MRP1.5 MRP2.0
Appearance 4.58+0.96 421%1.27 432+1.06 4.68£1.29 4.37£1.38 0.49"
Flavor 3.84+1.68" 3.32£0.82° 3.53+1.07™ 432£1.34% 4.58+1.84° 2.71*
Taste 3.63+1.34 4.26:0.99 4.11£1.29 4.00£1.37 426149 0.75"
Texture 3.68+1.49 3.95+1.27 4211.32 4.53+1.98 3.47+1.84 1.28™
Overall quality  4.00£1.67° 4.32+1.25° 3.89+1.15° 6.11+1.37 3.89£1.37 9,02%**

Legends for the samples are in (Table 1).
MeantS.D. *p<0.05, ***p<0.001, ™ : No signification.

7 Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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