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Abstract

The objective of this study was to produce muffins with added dukeum ramie leaf powder and to compare them to a
control. We used two different optimal composition ratios to produce muffins. The physical and sensory characters were
varied by changing the ratio of dukeum ramie leaf powder, butter, and sugar to identify a critical value using response
surface regression analysis. The ranges for the added dukeum ramie leaf powder, sugar, and butter were 15-35, 60-100, and
60-100 g, respectively. Muffins with added dukeum ramie leaves had comparable mineral and antioxidant vitamin
compositions to those of dried ramie leaves. Muffins with added dukeum ramie leaf powder satisfied the suitability of the
model, showing a p-value within 5% of significance level (p<0.05) for every aspect Volume and height differed without any
association to ingredients. Lightness increased when less dukeum ramie leaf powder was added with more butter and sugar,
redness increased when more dukeum ramie leaf powder and sugar were added with 70-80 g of butter, whereas yellowness
increased when less dukeum ramie powder was added. Texture and toughness increased when less dukeum ramie leaf
powder was added. The degree of gumminess and chewiness depended hugely on the amount of sugar. Cohesiveness,
decreased with more dukeum ramie leaf powder and butter, whereas hardness increased with a medium range of
ingredients. Sensory character increased with less dukeum ramie powder, and overall quality increased with more butter and
sugar, but depended on the amount of added dukeum ramie power. The critical values from the sensory characteristics
showed that 27 g of dukeum ramie powder, 72 g of sugar, and 86 g of butter was optimum.
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<Table 1> Analysis condition of inorganic matter

Instrument Jovon Yvon JY-24
Nubulizer pressure 3.5 bars meinhard type C

Approximate RF Power(w) 1 KW for aqueous

Aerosol flow rate 0.3 L/min
Shealth gas flow 0.3 L/min
Cooling gas 1.2 L/min

Zn(213.856), Na(589.592), Ca(393.396)
Cu(224.796), Fe(238.204), K(766.490)
P(213.618), Mn(766.490)

Wavelength (nm)
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<Table 2> Morphological characteristics (volume, height, colors) of muffins added Dukeum ramie leaves powder

Independent variables

Response variables

Exp. : ,
Dukeum ramie Butter Sugar Volume Height

No. Eveile) © ( gg) (cm?) (crrgl) L-value a-value b-value
1 15 (-2)Y 80 (0) 0(0) 517.00+7.94  6.37+0.38  28.17+0.87  -1.83+0.15  12.25+0.44
2 20 (-1) 70 (-1) 70 (-1) 520.00£1.00  6.22:0.10  25.37#0.39  -1.40+0.03  10.95+0.23
3 20 (-1) 70 (-1) 90 (+1) 514.00+1.00  6.08£0.20  26.17+0.48  -1.25+0.18  10.37:0.38
4 20 (-1) 90 (+1) 70 (-1) 516.67+0.58  6.48+0.15  26.05+0.81  -1.67+0.27  11.56%0.53
5 20 (-1) 90 (+1) 90 (+1) 514.33+3.21  6.33+0.12  27.41x1.59  -2.00+0.35  12.00+0.95
6 25 (0) 60 (-2) 80 (0) 537.67+2.89  6.28+0.19  22.59+0.92  -1.39+0.17 9.66+0.37
7 25 (0) 80 (0) 60 (-2) 541.00£1.73  6.13:0.06  23.23£0.76  -1.47+0.11 9.93+0.62
8 25 (0) 80 (0) 80 (0) 529.67+3.06  6.32£0.08  26.21+0.43  -2.32+0.08  11.97+0.42
9 25 (0) 80 (0) 80 (0) 531.00+3.61  6.23+0.12  22.78+0.73  -1.11%0.05 9.96+0.22
10 25 (0) 80 (0) 100 (+2) 530.67+3.79  6.25:£0.25  27.32+1.89  -2.47+0.37  11.99+1.63
11 25 (0) 100 (+2) 80 (0) 537.33:1.53  6.30:0.10  25.96x3.65  -1.84x0.14  10.63+0.61
12 30 (+1) 70 (-1) 70 (-1) 526.00+2.65  6.32+0.33  21.77+0.56  -0.81x0.13 8.99+0.79
13 30 (+1) 70 (-1) 90 (+1) 512.00£6.93  6.40:0.23  24.27+0.41  -1.32+0.02  10.39+0.32
14 30 (+1) 90 (+1) 70 (-1) 516.67+3.21  6.42+0.26  20.01x0.54  -0.79+0.12 8.85:0.32
15 30 (+1) 90 (+1) 90 (+1) 518.33:1.53  6.37:£0.46  21.12¢0.50  -0.81:0.16 8.92+0.35
16 35 (+2) 80 (0) 80 (0) 517.33+3.51  6.33:0.32  20.98+0.75  -0.73:0.13 8.630.58

Results were expressed as the average of triplicate samples with mean+SD.

YCode variables.
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<Table 3> Approximate and minerals compositions of Dried and Dukeum ramie leaves
Sampl Approximate compositions (%) Minerals compositions (mg/100 g)
amples
. Moisture Fat Protein Ash Dietary fiber K Ca Fe Mg
Dried ramie leaves 22.9 1.2 19.9 10.8 12.5 1553.9 299.8 9.9 487.0
Dukeum ramie leaves 12.1 1.5 20.5 12.5 13.2 1635.4 304.1 10.1 504.7

1,553.9 mg/100 g, G- BAZYol|A 1,635.4 mg/100 g
oL, Z= S 71 HAIESIOA 299.8 mg/100 g, H
o HAIEQIOA] 304.1 mg/100 go| o, HE gk 7
Z BAZEA 9.9 mg/100 g, TS MAIZ A 10.1
mg/100 g, MYl FHgS 1% HAEY 4] 487.0 mg/
100 g, B8 HAJESol|A] 504.7 mg/100 go & Lrepsit,
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Ael278 S wAEY A% W7t vjmle) B w

ofoll dat 4 A7 (Table 259 20| telsie), 7
3] 9 ol S WAEY Jb%, e 9 AT A
of wislo] AMHOR RS WA iz 2O Ut
(Table 2). PH1] 3ol A9 S8 BABY 7%, W
9 Mg H7iego] Zk7k 95, 80 W 60 goflA] 541,00 cm’S.
27 7lon, o]= 77t 20, 90 € 70 golA] 6.48 cm
2 71 wA Uehde), v He 2B 712, o 9
g A7l 22 20, 70 9 90 g AelelA] i} ol
7} Z¥zF 514,00 cm® ¥ 6,08 cm=z 7FY AR 218 UEhY
Sk, 279 Azg vue] AES 24 A3} (Table
2)%} o] Uehiith, H=E yUehle= L%kL % HAES
7120] o] F71ao] ek OO T HRE-
value: 21,30, p<0.001)S YEI)3] o <Table 4y, MEt
9] of E3} RS U]ilh Ao & e THF-value: 3,94,
p<0.01), Ol= o F& ME Ad G5 HAIES] 7MY
o] F7kete] wet %157} Aastal, e oA Aol
ZrHHE o] (Ivan 5 2003; Quintas 5 2007) AHo] o]FL
A Lgko] 7Hshs Zo= Az Lgtol 4 B U
Bt A B3 BAEY 7R, WY 2 A" Hrbdel 74
7k 15, 80 @ 80 g A& 28 172 ER}T 77 o A
2= Z2F 30, 90 ¥ 70 g A= 20,018 UERETE 2 A
E2 e aghe SS BAEY 129 o] foj2el
FUE W= AR e o (F-value: 9,48, p<0.001),
HIE|LF AlEke] ool 90| Q] I3RS Hix| OF- Ao @ L}
ERStTE Table 4). agto] 7P &= Uehd Aee g5 &2

AESl 712, W] W Ask A7jso] 217F 35, 80 9 80 ¢
A= -0,730.2 YA 7P W2 A2l= 242 25, 80
9 100 g A= -2.472 Yyt FHEE YEH= b
ke g HAIEQ] VIR0 oF(F—value: 18,80, p<0.001)
I} HE xq7%“’1:(1?—\'8\1116' 3.35, p<0.05)] we}t 5-2]& 2l
e W o2 Uehton], Asel ol Fo19)
Hhz] oF A 0 & Ulelg T (Table 4y, bgto] 7F4 =
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e Aell 747k 35, 80 W 80 g AT E 8,632 Ljekyt
o oo Fehd Sl e He BAE AX), AF
(06) 5 El (x0) /b ahgbm el 0ok okt 2
o Pk dglom, ol felio] g o= ehgr),
Yvolume=532,85—2,58X3—3,29X1 (R?=0,4468)
Yiightness=24.18—2,01X;—0,87X3—0,86X;X, (R?=0.7291)
Yredness=—1. 52+0,30X,—0.17X5+0, 19X, X, (R*=0,5912)
Yvelowness=34. 83—8.00X;+2.91X3—2.90X,X, (R?=0.7004)

3. 52 ZAIEY 7IF &7t HEQ 2|lZ=X|(Rheology) E4

S BAIES 7R A7 WY flERR] S4e EA%
23} (Table 4, 5)9F Zro] Uehgtom, & A4 54
S X3E AHx(toughness), 744 (gumminess), #ZHA]
(chewiness), I'HE4 (break down) ¥ 7% (hardness)
BE RE mAEQ 12, ME 3 A% Hrkel $o199
Fa W AR EITHTable 4), HE ZAEY A
b vjie] {3l AES] Pvaluel S& RAE 12, o
g A" H7kgol ZFZE 15.20(p<0.001), 41,18
(p<0.001) ¥ 11,54(p<0.001) % H5F o)l S W
L Ao Uehkon Se) wel el 9uE 1Y 2
A W= Ao Z YERGTHsum of squares: 36.72). g
et M =4 vEhd Aele B3 BAIES] 7, HE
9 Mk Hrhgo] ZH2t 25, 60 3 80 g AE|= 9,30 kg
2 Uehar 7P W2 Aels 22 25, 80 H 80 g A
£ 5,62 kgo 2 YT A2E wu] H49 F-value
= 5 BABY A%, HE B 4% 7kl 2424 10,00
(p<0.001), 31.60(p<0.001) ¥ 11,34(p<0.00)ZE HF &
o9l G W Ao Uehkon, S8l vE /1%
9] oJ&kS 71 A W= Ao & UERGTHsum of squares:
10.48). A/do] 7P = Uehd A2je 93 HAES 7t
2 e 9 A% Akl 22t 20, 70 9 70 g A2l
4,42 kgO & UEI Y 7P W2 el ZH7F 25, 80 ¥
80 g T2 2.41 kgl &2 UEPTE AZA 9] F-valuex=
S mAEY AT, e 2 AY Aol 247 9.77
(p<0.001), 54.08(p<0.001) X 15.08(p<0.001) % W& &
oAel Qg W Aoz Lo, S5 Me A7l
9] oF3kS 713 A W= Ao 2 VRS THsum of squares:
59.68), Aol 7MY EA YEhd Adl= §8 HAEY
b, WE W A% kel 217t 25, 60 9 80 ¢ el
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<Table 4> Analysis of variance for morphological characteristics,
rheological and organoleptic properties of muffins added
Dukeum ramie leaves powder

Factor  Parameters’ df Sum of F-value
squares
X, 4 54047 2.05
Volume X, 4 30258 1.15
X3 4 55725 212
X 4 0.15 0.71
Height X, 4 0.16 0.74
X3 4 0.07 0.32
. X 4 212.68 21.30***
Morphological "y jue X, 4 2059 2.6
X5 4 39.32 3.94*
X 4 5.80  9.48**
a-value X, 4 1.30  2.12
Xs 4 1.59 259
X 4 49.36  18.80***
b-value X, 4 8.79 3.35*
Xs 4 6.57 250
X 4 13.55 15.20***
Toughness X, 4 36.72 41.18***
X, 4 1028 11.54%*
X 4 3.32 10.00***
Gumminess X, 4 10.48 31.60***
X3 4 376 11.34%**
Rheological X, 4 10.79  9.77***
cologleal  Chewiness X, 4 59.68 54.08***
properties X; 4 1664 15.08%*
X 4 0.5049 16.78***
Break down X, 4 0.5996 19.93**
X3 4 0.2355 7.82%*
X 4 22256 23.53***
Hardness X, 4 25620 27.12%**
X, 4 3228 3.42°
X 4 58.69 25.39***
Taste X, 4 43.09 1.77*
X5 4 244  1.06*
X 4 27.85 11.68***
Texture X, 4 5.46 2.29
X, 4 388 163
o lepri X 4 42.56 13.63***
goleptc oo X, 4 63 209
prop X, 4 538  1.72
X 4 28.91 10.71***
Flavor X, 4 2.09 0.78
X, 4 200 074
X 4 47.61 23.38***
Ovjlria” X, 4 1023 5.02%
quatity X, 4 176 0.86

X1 Dukeum ramie leaves (g), X,: Butter (g), X5: Sugar (g)
*: p<0.05, **: p<0.01, ***: p<0.001

10,61 ko= Urehga 74 whe Aeli 247} 25, 80 %
80 g X{E]E 5.81 kg = L"‘ﬂ‘]’}’q J—]'D}’E/\']_,] F—value

© S BAIES 7HE, vE 2 AY 7ol 22t 16,78
(p<0.001), 19.93(p<0.001) & 7.82(p<0.00NE H%E &
OFQl ks W= AR Yo, 53] vy A7
9] kS 71 A W= A S & YERG AL (sum of squares:
0.5996) B5 HAIZQ] 7} 3 W FFS A= Ao
2 YUeJth(sum of squares: 0.5049). tEA o] 714+
=7 et Aels B BAIEY 7, HE 2 AY A
7Veko] zkz 30, 70 W 90 g AT R 4,45 kg & UFERSG
T 7P e Ay k2 30, 90 W 90 g AP E 3.96 kg
o2 YEITE AE9] F-values H& BAIEY 7, o
E| 2 Ael Hryleko] 747} 23,53(p<0.001), 27.12(p<0.001)
9 3.42(p<0.05)8 HF FoHQl FFFE W Ao= 1
Epyrom 53] vE H7iFe s 7MY A = Al
2 UEFF I (sum of squares: 25620) HL HA|=EQ] 7}
F OESE w2 9FFS vA= ASE YER T (sum of
squares: 22256), A&7} 7 =4 UEd A= W
RAIESQ 71, BE 9 Ay Hrisko] 747k 30, 70 ¥ 70
g AP & 143,14 kPa® YEFIL 7 @2 A2l 22t
15, 80 ¥ 80 g AT & 54.67 kPa® UElGTt AAHo
2 S HAEY 71 A7 Wae] glE2A] EA HE
O] H7peke] W JEFE W= Ao R YERT o)
S2A B4 digh B BAIE SX), AFX,) 2 HE
(X3) H7VFS RREREHEAS A3 ofsak 22 A7} 9l
At
Youghness=6159. 35+287,10X,—549 33X,—281, 25X+
336.71X,2+343,93X,X,+635.43X,%+239 17X X5+
326.91X5? (R?=0.8440)
Youmminess=2616.52—297.14X,~150.53X3+243, 74X >+
247.20X,%+226.95X5? (R?=0.7939)
Ychewiness=6014.50—702,65Xo+446.79X,2+851, 09X,>+
564.58X5? (R?=0,8560)
Yoohesiveness=6014. 50—702. 65X, +446. 79X 2+851, 09X+
564.58X5? (R*=0,7939)
Yereak down=4135.33+55.96X,—67.77X,+62.58X5—
112.99X,X,+38.95X,°—43. 40X, X5 (R*=0.7769)
Yitardness=913. 08469, 78X, — 46 36X,—36, 91X, >~
112.99X,X,+66.30X,2—43.87X,% (R?=0.9049)
4, HZ ZAIEY 7IE I el AsH EH
S BAIES 7R A7 wEe] W4 B4
I} (Table 4, 52 go] Uepdth, Ald wde| Bhtaste),
Z A ZF(texture), M(color), & (flavor) ¥ AWHAQl 7|&
T (overall quality) 25 S HA|ZQ 7159 H7laFo
oAl P W= AR YEOoH(Table 4), HA|
Ao g g HAES 71 Hrike] S7HeeE BE3
B4 Haske AFS Uetlidoh. 5 BAE 7 9
AL Bt F-valuew Y HAIES 7HF, HE 9 A%
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<Table 5> Rheological properties and organoleptic properties of muffins added Dukeum ramie leaves powder
= Rheological properties Organoleptic properties
N);I‘)l') Toughness Gumminess Chewiness Break down Hardness Taste Texture Color Flavor Overall
(kg) (kg) (kg) (kg) (kPa) quality
1 6.36£0.33 3.20+0.16 7.22+0.34 4.01+0.06 54.67+0.59 7.83+0.29 6.92+0.14 6.11+0.77 6.45+0.69 7.14+0.48
2 9.02+£0.17 4.42+0.09 9.23+0.18 4.09+0.07 85.40+0.66 5.83+0.29 4.75+0.66 4.89+1.02 5.86+0.75 5.50+0.93
3 8.18+0.16 4.11£0.03 9.43+0.34 4.13+0.06 66.66+3.51 6.58+0.52 5.92+1.13 6.00+1.00 5.87+0.81 5.86+1.05
4 7.19+0.33  3.45:0.09 7.60£0.20 4.03:0.10 119.60£0.75 6.64£0.63 6.08+0.52 6.22+1.26 5.98+1.18 6.34x0.34
5 6.07+0.13 3.10£0.06 7.41+0.28 4.32+0.06 112.34+6.66 7.00+1.00 6.67+0.72 6.45+1.68 6.92+0.80 6.70+0.93
6 9.30+0.09 4.29+0.10 10.61+0.36 4.41+0.02 110.76+5.80 4.75+0.43 4.92+0.88 4.95+0.58 4.47+0.71 5.30+0.67
7 7.78+0.31 3.76£0.20 8.67+0.61 3.98+0.06 101.32+6.29 4.58+0.14 4.58+0.38 4.33+1.53 4.39+0.35 4.78+1.07
8 5.62+0.28 2.41+0.09 5.87+0.30 4.11+0.05 87.58+4.61 5.50+0.66 5.33+0.63 5.31x0.34 5.09+0.36 5.06+0.42
9 6.07£0.17  2.52+0.09 5.81:0.11 4.18+0.07 87.63+3.13 5.00£1.32 5.42:1.01 5.20£1.13 5.08£1.01 5.64£1.48
10 6.53+0.08 2.98+0.06 7.53+0.33 4.33+0.11 99.12+0.93 5.17+0.63 4.67+0.14 4.86+0.47 5.33+1.26 5.09+0.68
11 7.47+£0.10 3.42+0.05 7.88+0.14 4.19£0.05 110.21x2.23 5.1120.51 5.08+1.70 4.86+0.73 5.25:1.15 5.08+0.14
12 8.37+0.12 3.58+0.16 8.04+0.66 4.36+0.06 143.14+8.08 4.36x1.13 4.58+0.80 3.75+0.46 4.25+0.25 4.81+0.17
13 8.09+0.08 3.75+0.05 8.38+0.51 4.45+0.08 142.68+8.31 4.75+1.25 4.92+0.38 4.97+1.16 4.84+1.01 5.33+0.58
14 7.52+0.63 3.3220.10 7.29+0.10 4.07+0.06 69.24+2.59 3.95+1.11 4.17¢1.38 3.31+0.83 4.83+0.63 3.10+0.37
15 7.75¢0.08 2.97£0.12 7.01£0.24 3.96:£0.04 73.05:1.69 3.47+0.65 4.00£0.43 3.59+0.22 4.08+0.38 3.72x0.95
16 8.02£0.16 3.68+0.17 8.04+0.39 4.33+0.05 91.25+0.65 4.17+0.88 4.33x0.58 3.11:0.20 3.67+0.88 3.72+0.25
VSee the Table 2.
H7kgol 242 25.39(p<0.001), L77(p<0.05) B 1.06  wjuo] Fo] 7P A Uehd Azl we mAEY 7,

I
(p€0.05)2 HF Fo)4Ql S W= AoE Uehgon,
E3] 98 BABY /1 WA JTL Y A W
Ao 7 et (sum of squares: 58.09) HE AVl E
gt B2 Y vA= A= YT (sum of squares:
13.09). A wale] glo] 71 7 eRt Aeit B
HAIES 74, e 9 A 7ol 242 15, 80 2 80 g
Aelz 7.830% UEya 7MY W2 A= Z47F 30, 90
W 90 ¢ A2l 3,472 vehh AEH jEle] 22zl
Povaluel B WAIES 712, we 9 Ag 7ol 2t
7} 11.68(p<0.001), 2,29 W 16302 ©2 HAESY 7%
Hoiole ol4el Qg v Ao Uehkov] we
[ 7H A H= Ao ' YTt (sum of squares:
27.85). vHle] ZA70] 14 A et el B B
KB 712, Wil 9 A5 il 27t 15, 80 9 80 g
Ae|= 6,928 YERaL 7P 22 A2l Z47F 30, 90 9
90 g He)2 4.000% vehgieh g 7o) Mo -
valuelz W& BAES 717, HE 0 A Aol 247t
13.63(p<0.001), 2.09 W 1 722 GBS WA|ZQ] 7} 7}
Solle froj2e] AL W AeE et ge o
S M A = Ao 2 e tH(sum of squares:
42.56), H3e] Ao 71 =7 Yehd Al e HAIE
2 7%, W) 9 A% #71eo] 717t 20, 90 9 90 ¢ A
g2 6,458 UEIL 7P W2 A2l 247 35, 80 ¢
80 g MYz 3,112 UEEth, Mo 39| F-valuex §
& BAZY A2, e 9 4P Arge) 27k 10.71
(p<0.001), 0.78 ¥ 0.74%2 G5 HAEHN 715 A7l
o foldel RS W AoR Uehton] B 9Tg

=
7V 34 wr= Ao 2 VERGtH(sum of squares: 28.91).

HE 9 ARk d7keFo] Z87F 20, 90 E 90 g A& 6,92
2 U 7P 22 Ael= 247 35, 80 H 80 g A7
2 3.67= UEpyth AlxE o] ARl 7|5 %9 F-
value= Bl HAIEY 71, WY W Y il 2+t
23.38(p<0.001), 5.02(p<0.01) ¥ 0.86% T HAIES
71 9 HE] 7kl §oAQl FFs W AeE YE
won, 53] Y5 HAIES 7 7R s P A
A W= Ao 2 VPG (sum of squares: 47.61) HE F
7hE Eoh B S vA= A2 YEE T (sum of
squares: 10.23), W] MRl 7|5 =7} 7P A Y
P A= g BAEY 71, WY 9 A" Hreol 2zt
7k 15, 80 ¥ 80 g A& 71482 eI 7P W2 A
2= 747t 30, 90 & 70 g AR 3.1008 epytth A
AH o= B3 BAES 7FF H7F Y I3 542
o HAIEY 7R ATb] W2 g e Aleg U
Epton, Hdrieo] S718E W g, A, A gk
9 AN Rl 715wt ashe AR UER ST o)
2 B4 g s BAE QX), X, 2 HE
(X3) H7FFES vhReEHEAs 23} ot 22 A7 9L
At

Yrasie=5.28-1,05X,+0,19X,>°~0.36X,X, (R*=0,7425)

Yrexture=5.36—0.68%X;—0.43X,X, (R?*=0,5899)

Yeoor=5.28-0.87X,—0.45X,X, (R?=0.6137)

Yiiavor=5.27-0.76X; (R*=0,5535)

Yoverall quality:5.82_o.89X1_O.62X1X2 (R2:0.7228)
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<Table 6> Correlation coefficients among rheological and organoleptic properties of muffins added Dukeum ramie leaves powder

Factor ~ Toughness Gumminess Chewiness Break down Hardness Taste Texture Color Flavor ((?lei;l
Toughness  1.0000 0.8969** 0.8561** 0.2118 0.2262 -0.3745 -0.4854*  -0.4030 -0.4229 -0.3139
Gumminess 1.0000 0.9485** 0.1919 0.1709 0.0086 -0.1469 -0.0740 -0.0707 0.0101
Chewiness 1.0000 0.2985 0.2049 -0.0076 -0.1304 -0.0161 -0.0917 0.0386
Break down 1.0000 0.6489**  -0.1578 -0.0869 -0.0565 -0.1698 0.0185
Hardness 1.0000 -0.1936 -0.1168 -0.0098 -0.1803 0.0690
Taste 1.0000 0.9457***  0.9013*** 0.9118*** (0.9128***
Texture 1.0000 0.9129%*  0.8534** 0.9178***
Color 1.0000 0.8706***  0.9355***
Flavor 1.0000 0.8194**+*
Overall 1.0000
quality

*p<0.05, **p<0.01, **p<0.001

o)
lm iz}

2 EA 3t AHEAE 248 A3t (Table 6)
(Figure 1)} o] AAAC R 22X EAN} Tz E
4 7ol SelHel Ag Holx) o AR ey, 7]
S22 EAA A3 A= 344 (r=0.8969, p<0.001),
A (r=0.8561, p<0.001)T ko] AMIAZ RO
Z22(r=—-0.4854, p<0.05)TH= 2o AHAAE Hct,
749] 9 A%4(r=0,9485, p<0,001)7} o] Ak

AE B3 opEAL HE(r=0.6489, p<0.01)} %9
APEAE B o} 1 2ol Fole 2] ol |
© WAZY 712 A7) vHe] wer B4o] 4 A
oz golHel A4S mol= Aoz Ut} Yo Ae
2A7Hr=0.9457, p<0.001), M(r=0.9013, p<0.001), 3F
(r=0.9118, p<0.001) U AutAQl 7]|&%=(r=0,9128,

p<0.001)°f o] AIAE vetlen, 22702 M
(r=O 9129, p<0.001), &F(r=0.8534, p<0.001) Y HHI#

ol 713 % (r=0,9178, p<0,001)°] <ko] AFTAS Uehy
At =5 M8 gk (r=0,8706, p<0.001) & HAHFAQ] 7|&
I (r=0.9355, p<0.001)°f| o] JHBAE HeERLL
RO WLl 7|3 (r=0.8194, p<0.001)0f ko] At
AE el STt

6. H5E EMol| 2t Critical value 2! Real value2to|
H

9% BAEQ /% A7k vl Az glo] wgTais
o] ot =2 EAof gt critical value= {Table 7)1}
BABY) 715 A7} vine] gof chat
critical values= B2 HA|EQ 715, A 4 HEQ A7}
2Fo] Z+z+ 25,95, 57.30 W 102,00 gl =2 UERGI 23
7+ 717} 96.75. 83.00 W 83.00 g, AL 24,15, 79.20
9.20 g, FFE 34.45, 65.50 2 71.80 g, HHkA Q] 7]
iE% 24.95, 73.10 9 80,33 go.2 Upehton @7
o 77} 97,25, 71.62 U 85.27 gO.2 UpEhdt}, o] &
S vhEkoR aa Aol MEslel B Bl

xﬂ

EU 7HF 27 g, A" 72 g, HH 85 g9 Hl&E MG A
%38l 271y} v wsk Ayl (Table 8)1} Zro] Vel
t}, Critical valueZ A% W] oF 227F A 3F 4l
AHtA Q] 7|5 xof gt WsHr7} A= 22 5,47, 511,
5.67, 3,40 ¥ 547078 et RA7EL 22 6,27,
6.00, 6.09, 6,09 W 6 182 critical valueR T} =& 2
HSIT) B BAEY 4% 27 g, A% 12 g, vl 85
o] vl &2 AlxH wyo] 57t Avk= 742} 6,91, 7.00,
6.73, 6.73 W 6.82% critical valuet} 37t HT) =&
FAE Kol ol87FsAdol A B7HE

<Table 7> Critical value of sensory evaluation of muffins added
Dukeum ramie leaves powder

Dukeum ramie

Factor leaves powder Sugar (g) Butter (g)
(8
Taste 25.95 57.30 102.00
Texture 26.75 83.00 83.00
Color 24.15 79.20 89.20
Flavor 34.45 65.50 71.80
Overall quality 24.95 73.10 80.33
Mean 27.25 71.62 85.27

<Table 8> Comparison of critical value, control, and real value of
sensory evaluation of muffins added Dukeum ramie
leaves powder

Factor Critical value Control? Real value®
Taste 5.47 6.27 6.91
Texture 5.11 6.00 7.00
Color 5.67 6.09 6.73
Flavor 3.40 6.09 6.73
Overall quality 5.47 6.18 6.82
Mean 5.02 6.13 6.84

YDukeum ramie leaves 27.25 g, soft flour 72.75 g, butter 71.62 g,
sugar 8527 g

ISoft flour 100 g, butter 80 g, sugar 80 g
9Dukeum ramie leaves 27 g, soft flour 73 g, butter 72 g, sugar 85 g
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<Figure 1> Effects of Dukeum ramie leaves powder, sugar and butter contents on organoleptic properties (taste, texture, color, flavor, and
overall quality) of muffins added Dukeum ramie leaves powder

V. 80k g A= 54 B4 vl BAs Auks bt et
L 7% 9 Eg BAEUY A B4S BN% A 5
e BAEY RS WRE RS AU 9l Az & BAEQY ANk HRN SR, R, A, 2
U HS mAES) 4R SHS BAsgon, B wA 8R, Aoldeel gl BE 7 vepton], #7133
E 1R A7k MM A 2 Q) 9} B WAE =, GASE veky W EE A vt
QLR AY, WEE MR o FUTAANE wet 2. 9 HABY 1R Wt vEe) MgEuRy F ¥
208 Agote] VB Azstel FehA, A2 L W 79} olo] B BAY Au §S RAEY /1R, vl
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g, Aol Hrieke] wet Wskel] o Ade Bt

3. A% F Y g BAIEY 7HRe Hrheko]l A
HE e} ARto] Hrisko] WEas, A" ikl dAglol
HE J7FFo] BErs 37k S 2ot AdE=
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EpyiTY
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