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Abstract

The purpose of this study is to evaluate quality and functionality of muffin added 0%, 3%, 6%, 9%, and 12%
powder of Elaeagnus multiflora. The volume and specific volume of muffin decreased with the addition of Elaeagnus
multiflora powder. The baking loss rate and moisture content of the muffin increased by the addition of Elaeagnus
multiflora powder. The “L” values of muffin were decreased by the added amount of Elaeagnus multiflora powder,

but the “a”

and “b” values of muffin were increased. Internal appearance showed that the number and size of

air cells decreased with the addition of Elaeagnus multiflora powder. The texture measurement result showed that
the hardness, cohesiveness, chewiness and brittleness of all muffin was increased according to increase to the added
amount of Elaeagnus multiflora powder. The springiness was the highest in control (0%), the muffin decreased
by the addition of Elaeagnus multiflora powder. Electron donating ability and the total polyphenol content was
increased with the addition of Elaeagnus multiflora powder. For these results, the quality of preservation of Elaeagnus
multiflora powder added muffin was higher than those of control muffin.
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Table 1. Process formula of muffin added the different ratio of
Elaeagnus multiflora powder

Elaeagnus multiflora powder content”
EPO EP3 EP6 EP9  EP12
Cake Flour 100 97 9% 91 88

Ingredients (g)

Elaeagnus multiflora powder 0 3 6 9 12
Butter %0 90 %0 90 90

Sugar 90 90 %0 90 90

Egg 90 ) 90 90 90

Non fat dry milk 6 6 6 6 6
Baking powder 2 2 2 2 2

Salt 1 1 1 1 1

Water 20 20 20 20 20

YEP0, control (muffin added with 0% Elaeagnus multifiora powder); EP3, muffin
added with 3% Elaeagnus multiflora powder, EP6, muffin added with 6% Elaeagnus
nuliflora powder, EP9, muffin added with 9% FElacagnus multiflora powder, EP12,
muffin added with 12% Elacagnus multiflora powder.
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Table 2. Height, weight and volume of muffin added with Elseagnus multiflora powder

Samples”
EP) EP3 EP6 EPY EP12
Height (cm) 6.03+0.06™ 6.00£0.10° 5.9310,06" 5.900.10™ 5.8740.06°
Weight () 82.29+0.36" 82.18+091° 80.09+0.72° 79.640.73° 78.75+0.82°
Volume (mL) 164.00£2.37° 161.33£1.37° 156.67+5.04 15267137 150.67+1.86°

YEPO, control (muffin added with 0% Elaeagnus multiflora powder); EP3, muffin added with 3% Elaeagnus nultiflora powder; EP6, muffin added with 6% Elaeagnus multiflora
powder, EP9, muffin added with 9% Flacagnus multiflora powder; EP12, muffin added with 12% Elaeagnus multiflora powder.

PAll values are expressed as meantSD of triplicate determinations.

IDifferent letters within the same row indicate row significantly different at p<0.05 by Duncan’s multiple range test.

Table 3. Specific volume and baking loss rate of muffin added with Elzeagnus multiflora powder

Samples”
EPO EP3 EP6 EP9 EP12
Specific volume (mL/g) 1.99+0,04% 1.96+0.03° 1.96+0.06" 1.92+0.01° 1.91x0.02°
Baking loss rate (%) 4314042° 445+1.06° 6.87+0.84° 7.40+0.85° 8.4340.95°

YEPO, control (muffin added with 0% Elaeagnus multiflora powder); EP3, muffin added with 3% Flaeagnus nultiflora powder; EP6, muffin added with 6% Elaeagnus multiflora
powder, EP9, muffin added with 9% Flacagnus multiflora powder; EP12, muffin added with 12% Elaeagnus multiflora powder.

JAll values are expressed as meantSD of triplicate determinations.

IDifferent letters within the same row indicate row significantly different at p<0.05 by Duncan’s multiple range test.
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Table 5. Hunter’s color value of muffin added with Elzeagnus
multiflora powder

Samples”
EP0 EP3 EP6 EP9 EP12
L 7099:1.01%%  62.89+0.58° 59.89+136° 59.49+044° 55.06:0.96"
a 3343004 296t009° 655:0.12° 9.8840.39° 11.93:0.67°
b 23065007  2327:0.68° 24.59:0.66° 28.07:0.74' 28.52:0.74'

YEP0, control (muffin added with 0% Elaeagnus multiflora powder); EP3, muffin
added with 3% Elaeagnus multiflora powder; EP6, muffin added with 6% Elaeagnus
mudtiflora powder; EP9, muffin added with 9% Elaeagnus nultiflora powder, EP12,
muffin added with 12% Elaeagnus multiflora powder.

DAIl values are expressed as meantSD of triplicate determinations.

IDifferent letters within the same row indicate significantly different at p<0.05 by
Duncan’s multiple range test.

Table 4. Moisture contents, Brix and pH of muffin added with Elaeagnus multiflora powder

Samples”
EP0 EP3 EP6 EP9 EP12
Moisture contents (%) 26,040,797 27.55+1.40° 27.89+0.52 28.82+0.40™ 29.15£2.90°
Brix (%) 1.90£0.10" 2434038 2.50£0.26® 2.73+0.42° 3.00£0.36"
pH 7.78+0.04' 7.5740.04° 7.2320.04° 6.93+0.02° 6.53+0.09°

YEPO, control (muffin added with 0% Elaeagnus multiflora powder); EP3, muffin added with 3% Flaeagnus nultiflora powder; EP6, muffin added with 6% Elaeagnus multiflora
powder; EP9, muffin added with 9% Elaeagnus multiflora powder, EP12, muffin added with 12% FElaeagnus muitiflora powder.

DAIl values are expressed as mean+SD of triplicate determinations.

IDifferent letters within the same row indicate significantly different at p<0.05 by Duncan’s multiple range test.



Quality characteristics of muffin added with Elaeagnus multiflora powder 79

Bk 39 Hrbtoll A 2327, SR BT 6% A7kl A
2459, TR B 99 Hrbro|A 2807, SRS £
12% H7ktolA 285202 b 3o BRESF B2 12% H 7}
oA 7 =) Lee9t Chung(14)°] A3t S2A %
AT A 7bgel| mE o] FAEA A ARE =4
St Ad SAAZE AT HUbo]l S/EFE L ahe
281, a #47 b #h2 ST thaL Haste] & A3
Azel FAMSE AEgS B

Ao Aol Ao R o TR = AS B, =
oj¢} ¥ux thah A4S Btk Eg SRS By
A7bo] S7VeErE e 71F A9 S A A
< B9y, vl 222 XdeiA e AL B &
ol ERE T B HUlge] FETE F7d
A= 7o) o] oFsle Aoz AY7ZHETE Jeong
TSRO At B A7 ACNA Hrho] St
Aogo] HapH o2 o FYAE S Holtial K sl
B A9 A} fARE e JERN A, Seo2} Ko(17)
7} A M| EZFE A7 w82 Park¥} Lim(28)0] A3+

HE 2l texture

SR 22 H7F WA texture % 2 I+= Table
67 At EREG 8-S 7k 39| 7 E(hardness) =
2w Eo "o =%a SHely B HIbEol
7S E Are S-S Biled, g2 e
483.69 glem?, TR |4 B 3% 7ol A 493.02 glem?,
ZHES B 6% A7kl 596.89 glem?’, SE.EG B
9% A7kl 611.90 glen?, SR B2 12% 7kl
A 68224 glem’ .2 EH ]S B 129% HUbolA A=
£ 74 =3k} €2 X (springiness) < thZ&7+0] 77.13% 2
2 7MY B%ta, BRES 8 dke] S1ESRE A
T Ho] SHEg B8 3% HUkrlA 7346%, SEES
B 6% A7hrolA 7041%, SRS 28 9% H7lktol
A 6791%, EREF BT 12% H7boA 6527%2-2
EHEF B9 3% HrhrdlA gEAdE 7P w3tk 84
Zd(cohesiveness)+ tHZ2od SHEG 4 3% 6% A7}
ol A FA 2 HQl Alol= HolA| YRR vl
SHET T8 Hrbde] SoMEeE SUkee Aakelddth

EPO EP3

EP9 EB2

Fig. 1. Internal appearance of muffin added with Elaeagnus multifiora powder.

EPO, control (muffin added with 0% Elaeagnus multiflora powder); EP3, muffin added with 3% Elaeagnus multiflora powder, EP6, muffin added with 6% Elaeagnus multiflora
powder; EP9, muffin added with 9% Flaeagnus multiflora powder, EP12, muffin added with 12% Elacagnus multiflora powder.

Table 6. Texture of muffin added with Elaeagnus multiflora powder

Samples”
EP0 EP3 EP6 EP9 EP12
Hardness (g/em’) 483.69+37.68 493.02426.15° 596.89+23.20° 611.90£9.73" 682.24+21.76"
Springiness (%) 77132257 73.46+1.48™ 7041+3.42" 67.9114.69™ 65.27+1.80°
Cohesiveness (%) 45.72:2.15° 45.91+4.46° 47202037 48.13+3.76" 48.63+3.79°
Chewiness (g) 202.64+5.98° 207.93£3.66™ 242.30£18.96™ 275.52431.43° 349.57+20.89°
Brittleness (g) 167.15£10.68 185.63+5.07% 216.22+4.92™ 234.75:22.94° 269.99:21.18*

YEPO, control (muffin added with 0% Elaeagnus multiflora powder); EP3, muffin added with 3% Elaeagnus nultiflora powder; EP6, muffin added with 6% Elaeagnus multiflora
powder; EP9, muffin added with 9% FElaeagnus multiflora powder; EP12, muffin added with 12% FElaeagnus nuitiflora powder.

DAIl values are expressed as mean+SD of triplicate determinations.

IDifferent letters within the same row indicate significantly different at p<0.05 by Duncan’s multiple range test.
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Table 7. Electron donating ability and total polyphenol contents of muffin added with Elaeagnus multiflora powder

Samples”
EPO EP6 EP9 EP12
Total polyphenol content (mg/100 g) 37130047 51.92+1.12° 58.7742.06° 72.45+0.35" 80.19+0.26*
Electron donating ability (%) 22.05£0.07° 40.14+0.12° 43.00£0.26° 49.88+1.14° 55.94.£0.01°

YEPO, control (muffin added with 0% Elaeagnus multiflora powder); EP3, muffin added with 3% Flaeagnus nultiflora powder; EP6, muffin added with 6% Elaeagnus multiflora
powder; EP9, muffin added with 9% Elaeagnus multiflora powder, EP12, muffin added with 12% FElaeagnus muitiflora powder.

DAIl values are expressed as mean+SD of triplicate determinations.

IDifferent letters within the same row indicate significantly different at p<0.05 by Duncan’s multiple range test.
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