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Quality Characteristics of Jeolpyun with Different Ratios of Loquat Leaf Powder
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Dept. of Hotel Baking Science & Technology, Korea Tourism College, Icheon 17306, Korea

ABSTRACT

The purpose of this study was to determine the optimal mixing ratio of hot-air dried loquat leaf powder and optimum
conditions for making Jeolpyun containing hot-air dried loquat leaf powder (LLP). Samples of Jeolpyun were prepared with
different contents of hot-air dried LLP (0%, 3%, 6%, 9%, 12%) followed by analysis of chemical properties, moisture contents,
color, mechanical quality characteristics, amylograph, and sensory tests. Chemical analysis showed that hot-air dried LLP
consisted of 11.41% water, 8.34% crude protein, 1.90% crude fat, 7.74% crude ash, and 16.95% crude fiber, with °Brix of
2.07, and pH of 5.78. Moisture contents of samples ranged from 52.22 to 50.06%. L-value decreased with addition of hot-air
dried LLP, whereas a-value increased with increasing amount of hot-air dried LLP, and no significant differences were
observed regarding b-value. In the mechanical evaluation of physical properties, hardness deceased with increasing amount
of hot-air dried LLP. The starting temperature amylograph of Jeolpyun was higher in samples with hot-air dried LLP than
those without hot-air dried LLP. Set back was slower with increasing amount of hot-air dried LLP, an increasing amount of
hot-air dried LLP made set back of Jeolpyun slower. In the sensory test, Jeolpyun with 6% hot-air dried LLP was the most
preferred with less bitterness and proper softness, moisture and chewiness. Therefore, addition of 6% hot-air dried LLP to
Jeolpyun made with rice flour showed the best overall preference. Based on the results of this experiment, samples with hot-air
dried LLP showed slower hardening than those without hot-air dried LLP in textural changes during storage, and Jeolpyun
with 6% hot-air dried LLP is expected to increase quality and preference of Jeolpyun.
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1) H|oJTIE &=

v ol 7H Az 2 Ed 33] FAls
5712 AAsI] EF73%7](Convection Dryer Oven, Co-135,
Hanyang Scientific Equipment Co, Seoul, Korea)°l|* 40T<]
SER 24A3F AZAZ] F, F217](Commercial Food Pre-
paring Machine HALLDE VCB-61, Kista, Sweden)°l v}33}
o] 20 mesh Ao Wzl A% As= AT
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g2 wolo] A7 6 cm, =°| 1 cm®| petri-dish(SPL Life sci-
ences Co, LTD., Seoul, Korea)oll z|¢] wo} 9ol 318 Hof
incubator(B.O.D incubator BI-81, Hanyang Scientific Equip-
ment Co, Seoul, Korea)ol|4] 20T 2] =& A shHA] A
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Table 1. Formulas for preparation of Jeolpyon with added
loquat leaf powder

Ratio of loquat Ingredients (g)

leaf’ powder Rice

Loquat leaf

(%) flour powder Water Salt
0 500 0 175 5
3 485 15 175 5
6 470 30 175 5
9 455 45 175 5
12 440 60 175 5

Asz AHEsith

v el 7hRe] R A3 E A ZH(AOAC 1990), 2T
micro-Kjeldahl 247 &y, 22192 Soxhlet 219,

o
Z3] 8-S 550C ﬁ@‘ﬂﬁ} , ZASE AO0A.C B nat
Jgak

bach, Sw1tzerland), gE= %Eﬁ](N.O.W. Co., LTD, Tokyo,
Japan) & A-g-3te] St O Hpke 33 v &%
shol Lheic

w2450l Yeha

2} A 8BS A %3 2 Fol] A= AM2}A|(Chroma meter CR-300
Minolta, Kyoto, Japan)E AH&-8to] WIZ(LEL), A2 =(ash),
G E 33] W S ste] 1 FEaks UEhilen,

ol A3t calibration plates= LE°] 94.50, a%ke] 3032, b
wtol 31930190Tk A= 42 91 AEe] A71= 474 6 em,
=°] 1 em® Stk
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Visco Analyser, 4-D, newport Scientific Pty. Ltd. Narrabeen,
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Australia)Z ©]-8-3to] ICC EFWH(ICC 1994)) wet =%
stth ostabyol w2 A =wshs Z47ke] Al5(3.0,3.5 ¢
A7)0l HEFA7E 28 go] H =5 RVA 8714 S/F
£ 7ksled 50Tl A 183 FA18 th, 95T7HA] 189 12T
& 7kEste] 95TCelA 2583 FAAZ v 189 12T =
50C7HA] WZAA17] 2L 283 5413819 RVA viscogram ©-
ZHE 3P A]-2E(pasting temperature), 2| 1273 E(peak vis-
cosity), ##% Z(trough viscosity, holding strength), 5=
(final viscosity, the viscosity at the end of the test after cooling
to 50°C and holding at this temperature) % =3} =(setback)<
Ttk 389 A=A HAAHEE W S =52
Z(break down)Z 3}l HFHEA HAAHIEE M AS =

=
B} (setback) 2 Sl oM, HE Tl PR EAISITE

5 7IHH E2 5S4

H| g7} A7t gefeh vkl Ay g 545
&olr 7] $15ke] Texture analyser(TA plus, Lloyd Instruments
Ltd, London, England)E ©]-8-3l] 4 3l3ic) v| 71535
A7k A& 20T oAA A7galHA Az 2 F5E] A7 3
AR 7}A] 74 E(hardness), F-2Hd(adhesiveness), -3-%1/d(cohesi-
veness), ©2)/d(springiness), 4 31/d(chewiness) < 33] WHs- &
alsiT). olul] Texture analyser2] 7% 712 Table 29} 2t}

6) LSZAL

2 RS WE A @A AT T Tasl Agae
on ASAA 24 ZTeS FHS= et 208 S
Aste] 3o 517 #ed FHLAE F AAFES
Are & Ad7Ad #54 542 & vkedsta sivta A7t
HE Aol BAIBIES sl9lor, 7|5= 9f HHHez 3
AT w7 Folgth, 53 BE, 94 wlg- Folgith

Table 2. Measurement condition for texture analyser

Measurement Condition
Test speed 100 mm/min
Test mode and option T.P.A
Time 2.0 sec
Sample height 25 mm
Sample compressed 75%
Trigger type Auto
Trigger force 20 g
Probe 10 mm
Sample width 60 mm
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Az Hlote] AR o] g 2% 2= Table 49 2t
H|g}el Aol AR-SF f 7R SRS 35.55%%aL, H]
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50.07%= 7Hg @A vYEbkon, ZF Ak Aleldl=
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Table 3. Proximate composition of loquat leaf powder

Composition Contents (%)
Moisture 11.41£0.61
Crude protein 8.34+0.16
Crude fat 1.90+0.06
Crude ash 7.74+0.01
Crude fiber 16.95+5.09
"Brix 2.07+0.06
pH 5.78+0.03
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Table 4. Moisture contents of Jeolpyon added with loquat
leaf powder
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Table 5. Hunter's color value of Jeolpyon added with lo-
quat leaf powder.

Ratio of loquat leaf powder (%) Moisture contents(%)

Ratio of loquat

Hunter's color value

0 52.22+0.66" leaf powder (%) L a b
3 51.32+0.10® 0 65.64£0.59"  —2.02+0.02° 2.49+0.03¢
6 51.26+0.48% 3 46.05£0.07° —2.78+0.01°  13.660.19
9 51.060.62° 6 41.02+0.04° —2.18+0.01°  13.94%0.09°
12 50.07+0.55° 9 39.2240.13¢  —2.11x0.02°  13.67+0.13"
F-value 6.49™ 12 37.66£0.18°  —1.80£0.01*°  13.27+0.06°
MeantS.D,, ™ p<0.01. F-value 4893117 191973 577595
#7¢ Means in a column by different superscripts are significantly di- MeantS.D., *** p<0.001.

fferent at 5% significance level by Duncan's multiple range test.

(LEhe Freld ez apol & yepllon fasisitt o] A2
SR A7 AH v A7)"(Kim HH & Park GS 1998), &
Al A7 ko] w2 HH(Yoon SI & Jang MS 2006), #17%
A A7 Han KY & Yoon SJ 2007), %<
7}E HHE‘H] o w2 wol MHA(Kim AJ ef al 2000)l4] F-A)
T59] Hrleo] S71ESE HHe| Lke] Hagithe Az}
FARSE 74 gko] it a%k—‘l 12% 7k2e] —1.8022 71 =
Al Wbk, 3% kel 7P WA Ukt vl akelrke
HA7Vo| S71ETE agtd 2o = AEE B, 7 37t
T ol o9l Afol & YERITE bake 3%t 9% M7t
o] ol oz A e, 6% H kol 13.942 7H
= YERRaL, 0% H7kre] 2492 7 GHA YER T
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#7¢ Means in a column by different superscripts are significantly di-
fferent at 5% significance level by Duncan's multiple range test.
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HolH] 7hg e LR e
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9 =3l (Jung HO 1996), &

QET 7}

Hk=E=9] 3 3}1E-4(Shin GM & Im JC 2008) ?«]
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Table 6. Amylograph charactrtistics of Jeolpyon added with loquat leaf powder

2+ 74

PR

A7V 3, 6, 9%7HA o] A <l
ztel & YeE A YERd oY, 9% 12% %
o)A o g 27 YeRAT Holding viscosity= 2t 37} kol

7]_% [e] O

Ratio of loquat leaf powder (%)

F-value
0 3 6 9 12
Pasting temperature (C)  74.88+0.18" 75.13+0.13 75.03+0.03% 74.98+0.03% 74.86+0.04° 3717
Peak viscosity (cP) 3,209+25.00° 3,202422.00° 3,086+23.00° 2,798+25.50° 2,796+22.50° 23127
Holding viscosity (cP) 1,804+7.51° 1,736+15.00° 1,526+11.50° 1,380+14.00° 1,408+10.00 775.26™"
Break down (cP) 1,405£17.50%  1,466+7.00° 1,559+11.50° 1,418+11.50° 1,388+12.50¢ 92.02""
Peak time (min) 5.98+0.02° 5.96+0.03 5.83+0.03° 5.77+0.04° 5.79+0.02" 36.74™
Final viscosity (cP) 1,41626.00° 1,387+9.50° 1,185+7.51° 1,031%3.00° 1,000+£1.00° 677.56™"
Setback (cP) 3,221433.50° 3,123+24.50° 2,712£19.00° 2,411£17.00° 2,408+9.00° 903.21™"

Mean+S.D.; ™ p<0.01, ™ 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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7hFo] S7EFE Alto] FAl YT Final viscosity=
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7V B YERTE Set backe B 9l7HE H7hRFo]
71eHEE fo]A Q) oS Ho|n ZasteE S Hth
ol H|FATFFo FHTE 2ol frell 9% FEETI &
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H| A7 H7EES 0%, 3%, 6%, 9%, 12%= 22]sko]
A zgt w3kl S 3L AR A7 713t &
1A 2 EA =% ZA3E Table 73 2t} w97+
HA7F ¥ 9] = (hardness) = 0% H7Fol 1272 7P =
A JeRtaL, 12% JH7kre] 1.002-2 718 WA velgton,
A 717 B1F 0% H7bro] 7P =4 JERA A, 12% A7}
o] 71 @A vERATE HSl bR ATkl Skl m
2} AR Aee s on, BoelrbE F 7 H]
AHTHE Tl = oA Ql AtelE YERITh A7 7] 7to]
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tol & YepiSleh o2l gt ko ® Hol A7 ke| vl
7HE A7Rs ARE Sl A w8 58 =% T 9
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Park GS 1998), 2A1S! 7} A3 (Yoon SJ & Jang MS 2006)
o ATl FAge Hrbel SUHETFE Bee vt
Ae 2SS YEPATHE A7 9 fAKSE 7 golth, ukd
Auggd =AU M7} A (Lee HS & Jang MS 2005)3} &
A7} H7F AAKim AJ er al 2000)2] AT E 2R R
o] H7teke] S71gl wet Axrt Srlkehe A3 vE
otz Bkl K24 (adhesiveness)= A%t 717F <t 7}
A7k 3ol el Q1 Atol & HolA] &3kaL, A% 713F F1t

HhEshs Ads YeRth 8373 (cohesi-
AR A% 29R/7EA] 2 Tk 3l

(
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2

=15 o = [e}
BRHe S

e
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veness)< A2
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ARl zte] & Holx] gkeka, A% 3L A= 0% A7k
FE] 9% H7F7EA] f21A4Q0 AolE YERIA] gigkem, 12
% F7hro] 718 B vepith A% 713 B9 e 7t
ol A S HolAlE A3E Bt §H A (springiness)
& Az Aok A% 19A7EA] 2 H7brellA frel A<l
2Jo] S Holx| e¥gka A% 24 Aol = 3% H7lkito] 549=
7 =4 UERRAL, 0% FH ko] 3.852 7 Al YR
o}k A7 3 A= 3% F7kol 5202 7 =9k, 12% 3
7ol 3282 7P WA UEFE O™, 0%, 6%, 9% A7k 3t
ol A0 Aol7F gidtt. 434 (chewiness)< A &S
2159l A7 1dAjoll = 2k FrkolA felFQl AlolE B
o|A] e¥skar, A7 2/ FH 3L/ A 3% H7kre] E=A,
12% F7hro] 7P WAl Uebsdth dwba o2 27 7]3to]
ZolRlo mey S4he wHEste] 2F Aok 1ol f-ol 4]l A}

o]5 HolA &ttt

H| A 72 H 7S 0%, 3%, 6%, 9%, 12%= Ee)sko]
Az vael e WeA 54 5% A= Table 83 2
t}. Al(color)S 2t M7k Thell 22 Ql 2ol & B, H]

[r

e 542
7F S5 YT XIg A3 olp A w gle TR 3%
A7 AHE 62022 7 A Bk, 0% J7E
3.07%2 71 9 Hrkslde) dKflavor)S 6% 7S 6.67
2 71 A B3, 0% B2 2.87= 7 9 3
7Vstdch. A3} gk WSl 7HE Aok wE o)Al A
ol & YetA I, H|FUI7HE ko] B3R Y T )
H7kE Atk @oksweetness)= 3% A7FHEH 6% H7ES 7
2 EA Fvel A, 0% 12% d7kto] BA HrtE ok
2~k (bitterness)S B9 A7l F 7PF AA H7hs 3%7}
56752 71 A4 7193 0% H ko] 34002 71 B
Al H7 At Lute v 97t Hrbeke] St rE
gto] o @Wol Az £4] &ty Hrisiat 53 4
(moisture) = 6% 7S 7P Evhal Hr18k A v 9k
T 3A7V] SUMEFE £53 S WA Hrtsth
=¥ A E(softnwss) = 6%, 3%, 0% H7FES EA H7}3]
A3l 12% F7lre] 718 @A H7Fskth A @4 (chewiness)
2 9% HA7bE 7P A HURKE A, 0% A7EE 9
7Valsi et AWEAQl 7] Z % (overall acceptability)& 6% 27}
o] 6.67= 71 A H7E AL, 12% H7kre] 3.802.2 7}
2 W HAE oW, 6%>3%>9%>0%>12% o= EA| H
7HE AT 6% H7hro] ©hE M7kl vla] &ute @ w7
3 g Wl S5 FE, FugE JRE T30 wAe=

A AWA A ZEN 4 ¥ B7HE Aoz AREch
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Table 7. Texture properties of Jeolpyon added with loquat leaf powder during storage at 20C
. Ratio of loquat Storage time (day)
Properties o F-value
leaf powder (A)) 0 1 2 3
0 1.27+0.03*° 1.76+0.10%¢ 2.0340.14*8 3.16+0.06* 221.55™
3 1.16+0.02°P 1.65+0.04°¢ 1.77+0.01°8 2.16+0.04% 484.39™
Hardness 6 1.06+0.14™° 1.52+0.05° 1.65+0.07" 1.99+0.05 59.25™
(kgf) 9 1.0240.05"™ 1.42+0.03% 1.46+0.07® 1.68+0.05% 88.39™
12 1.00+£0.23°° 1.27+0.01°¢ 1.41+0.07°8 1.52+0.03% 1033
F-value 243 36.80"" 27.01™ 548.49™
0 28.94+4.55NA 36.70+8.01NA 34.58+5.70NA 37.45+7.69NA 1.49
3 26.38+10.9M4 33.3143.70MA 31.08+7.70™A 31.10+4.56™54 0.48
6 26.29+3.62N54 32.8246.49N5A 31.06+3.36™4 25.5249.35N54 1.26
Adhesiveness
9 26.25+3.13%4 29.42+5 49N 33.45+8.96™* 28.82+1.46™4 0.89
12 28.43+6.69N5A 29.07+8.36™4 32.26+0.97NA 32.7745.26M4 0.37
F-value 0.13 0.68 0.30 1.62
0 0.30:£0.0575A 0.25+0.01N58 0.21+0.01N¢ 0.18+0.03%BC 31.08
3 0.3140.03MA 0.2240.04™58 0.26+0.0215AB 0.25+0.03% 4.46
6 0.324+0.01™A 0.28+0.0475AB 0.26+0.07V5AB 0.214+0.01*8 2.75
Cohesiveness
9 0.35:£0.034 0.24+0.02N58 0.24+0.07°58 0.200.07%8 5.66
12 0.33+0.04"A 0.27+0.04™58 0.20:£0.02NSBC 0.15+0.02% 6.16
F-value 0.51 1.67 1.28 3.00
0 4.46+0.26™8 5.21+0.18~54 3.85+0.13% 3.91+0.42%C 17.46
3 4.90+0.51N8 4.10+£0.10™%8 5.49+0.74* 5.2940.26 5.19
6 4.97+0.50™4 4.46+0.64V54 4.93+0.71% 4.53+0.33%4 0.45
Springiness
9 5.56+0.36™ 4734014758 4.78+0.81°8 3.97+1.10%B 2.53
12 5.05+1.0984 4.90+0.41NA 4.03+0.51°* 3.2840.22 233
F-value 0.88 1.01 3.48 5.29"
0 1.78+0.16™A 2294022154 1.65+0.194 2.27+0.60°* 2.83
3 1.75£0.31N8 1.49+0.31N58 2.54+0.54 2.83+0.45% 7.08
Chewiness 6 1.64+0.18™* 1.99+0.18"%4 2.19+0.84° 1.89+0.31°* 0.55
(kgf.mm) 9 2.010.13V 1.620.15N8A 1.79+0.90%4 1.40:£0.75%A 0.56
12 1.60+0.41N5A 1.7120.70NA 1.13+0.26"B 0.74+0.13B 3.29
F-value 1.14 1.65 229 774"

Mean£S.D.; * p<0.05, ™ p<0.01, ™ p<0.001.
NS Not significant.
*7¢ Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.

AP 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 8. Sensory characteristics of Jeolpyon added with loquat leaf powder

HOoFA o} RATHEETE

Ratio of loquat leaf powder (%)

Sensory F-value
0 3 6 9 12

Color 3.07+0.96" 6.20£1.47° 5.53+0.83"® 5.07+1.58 4.13+1.06° 1523
Flavor 2.87+0.524 6.00£1.07* 6.67+1.18° 5.67£1.11° 4.13+1.1.9° 32.76™"
Sweetness 3.67+1.18° 6.07+0.88" 5.80+0.86" 4.67+0.98° 3.07+£0.70° 2931
Bitterness 3.400.99° 5.56+1.11° 5.07+1.28% 4.40+1.64% 3.87+1.13% 7.94™
Moistness 5.33+1.23 5.870.92% 6.40+1.18" 4.13£0.74° 2.93+0.88° 28.79™
Softness 5.40+1.24° 547+1.19° 6.00+1.31° 4.53+1.19° 3.07+0.80° 1473
Chewiness 3.53+1.64° 4.40+1.68" 4.67+1.06® 5.67+1.35° 4.87+1.05% 424
Overall-acceptability 3.93+0.59° 5.73+0.70™ 6.07+1.03° 5.13+1.25° 3.80+1.08° 17.18™

MeantS.D.; ~ p<0.01, ™ p<0.001.

a4 Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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