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Nutritional Properties of ChOl-PyOn Preparation by
Adding Mugwort and Pine leaves
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Department of Home Ecnomics, King Sejong University

Abstract

The nutritional properties of the Chol-Pyon were investigated with changing the materials (mugwort and
pine leaves). In proximate composition, rice powder added mugwort and pine leaves showed the higher con-
tents of crude protein, crude lipid and crude ash than in rice powder. The pH of rice powder, mugwort and
pine leaves was 6.4, 6.8 and 3.5, respectively. The rice powder added pine leaves showed the lowest pH
value. The content of the free sugar in raw materials for ChOI-PyOn preparation was 0.9% in rice powder,
0.3% in mugwort and 2.7% in pine leaves. Eighteen kinds of amino acids were determined in raw materials
for ChOI-PyOn preparation and their contents were 4. 8% in mugwort, 4.2% in rice powder and 2.8% in pine
leaves. The major minerals of raw materials for ChOI-PyOn preparation was 0.9% increased in the order of K
> Na > Mg > Ca in rice powder, Mg > K > Ca > Na in mugwort, and K > Ca > Mg > Na in pine leaves. Both
of mugwort and pine leaves additives showed the higher contents of 8 kinds of minerals (Ca, Mg, K, Na, Mn,
Fe, Cu, Zn) than in rice powder. In relation to changes in the texture of ChO1-PyOn, hardness, fracturability
and adhesiveness at 25+ 1°C were measured to be highest in white ChOl-PyOn. Cohesiveness was shown to
be highest at 15% in case of mugwort and 2.5% in case of pine leaves. Elast1c1ty was measured to be highest
at 0.99 in case that 7.5% mugwort was added to raw materials for ChOl-PyOn. As a result of estimating the
sensory qualities of the ChOI-PyOn prepared to which the additives were added in differing amounts, im-
mediately after its preparation the mugwort additive of 7.5% showed the superior sensory qualities ChO1-PyOn
(p < 0.01).
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HPLC injection

Fig. 1. Schematic diagram procedure for the ex-
traction from samples.

Table 1. HPLC conditions for analysis of sugars

HPLC ALC-224 (Waters Associates
Inc., Milford, Mass., U.S.A.)
Packing & Column Lichrosorb-NH; (10 pm), Hibar Pre-

Instrument

Packed

Column RT 250-4 (E. Merck Darmstadt, F.R.,
Germany)

Mobile phase acetonitrile/water system (78/22, v/v)

Flow rate 1/6 ml/min

Detector RI, attenuation 8x (Waters, Data mo-
dule)

23] RFste] 6N-HC 10 miS Y3 A2rtas &
AgH 15165 121°Cel|l A 3217 Bt 7h-E-8)) Al7
o, F}5Ed 5L Whatman filter paper No.2¢}
Membrane filter(0.45 um)2A] 2}z o33 o} car-
tridge Cix S AF2-31e] WAl x|ulal, A E-8 AA
g & o}v| Al 2}EH-A] 7] (Hitachi model, 835)e)
q]8}e] Table 29} 22 20 2 AR}

$g] olv|xAl AHeke 7} X 8E 75%-ethanolE
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Table 2. Amino acid autoanalyzer conditions for

analysis of amino acid

Instrument Hitachi model 835
Column 2.5%X150 mm
Ion-exchange resin #2619

Analysis time 70 min

Buffer flow rate 0.225 mi/min
Ninhydrin flow rate 0.3 ml/min
Column pressure 80-130 kg/cm®
Buffer change steps 5 steps

Column temperature 53°C

Optimum sample quantity 3 u mole/50 pl
N, gas pressure 0.28 kg/em®
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Tabl= 3. Condition of Atomic absorption spectrophotometer for minerals analysis

Na K Ca Mg Zn Cu Fe
Wave length (nm) 589.0 766.5 4227 285.2 213.9 324.7 2483
Spectral band pass 0.5 1 1 1 1 1 0.3
Lamp current (mA) 8 7 7 3 3 5 8
Fuel & support Acetylene & air

Instrument

Instrumental Laboratory Inc. Model 457

grzzelFats|z] Al 114 A} 5 3(1995)
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Fig. 2. Typical first and second bite compression
curves for rheometer texture profile analysis of each
sample.

Hardness: Height of first peak (H).

Fracturability: Height of F.

Areaof A,

Areaof A

Adhesiveness: Area of A,.
distance of t,

Cohesiveness:

Elasticity: —————.
asticity distance of t,

Chewiness: Hardness X Cohesiveness X Elasticity.
Gumminess: Hardness X Cohesiveness.

Table 4. Operation condition of Rheometer

Instrument R-UDJ-DM type Rheometer
I & T Co., LTD. Tokyo

Sample height 80 mm to 100 mm

Probe Lucite ¢ 13 mm
Rheometer probe #13

Clearance 1.5 mm

Chart speed 120 mm/min

Measuring load 8 kg

Table speed 0.55 mm/sec
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Table 5. Proximate composition of raw materials for ChO1-PyOn

Components (%)

Samples :
Moisture ~ Total Sugar o8 Crude o de lipid  Ash
ugar protein
Rice powder 39.00 59.57 064  497( 815 050082 021
Mugwort 79.65 3.49 055  585(19.28) 2.00(9.83) 131
Pine leaves 66.70 6.54 1.90 3.58(10.75)  2.50(7.51) 1.15
Rice powder+Mugwort (7.5%) 40.52 52.67 0.57 519( 8.73)  1.25(2.10) 0.65
Rice powder+Mugwort (15%) 61.15 50.85 0.61 536(13.86)  2.00(5.15) 0.70
Rice powder+Pine leves (2.5%) 39.04 54.85 0.76 492( 807)  0.74(1.21) 030
Rice powder+Pine leaves (5%) 39.96 53.03 0.84 4.89( 8.15) 1.50(2.50) 0.50
*Values are expressed as dry basis.
-449- e 983 A 1178 A 5 2(1995)
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Fig. 3. pH of raw materials for Chol-Pyon.
"A: Rice (100%), B: Mugwort (100%), C: Pine leaves

(100%), D: Rice+Mugwort (7.5%), E: Rice+Mugwort (15%),
F: Rice+Pine leaves (2.5%), G: Rice+Pine leaves (5%).
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Table 6. Free Sugar contents of raw materials for ChOI-PyOn®

Sugar Contents (%)

Samples Total
Fructose Glucose Sucrose Maltose Lactose Raffinose
Rice powder tr. (ir)>  0.449(0.736) 0.053(0.087) 0.044(0.072) 0.227(0.372) 0.117(0.192) 0.890(1.459)
Mugwort 0.039(0.192) 0.167(0.821) 0.020(0.098) 0.059(0.2900 0.038(0.187) 0.020(0.098) 0.343(1.686)
Pine leaves 1.625(4.880) 0.476(1.429) 0.063(0.189) 0.142(0.426) 0.286(0.859) 0.094(0.282) 2.686(8.065)
Rice powder+Mugwort (7.5%) 0.009(0.015) 0.706(1.187) 0.006(0.010) 0.069(0.116) 0.069(0.116) 0.090(0.151) 0.949(1.595)
Rice powder+Mugwort (15%)  0.019(0.049) 0.815(2.098) tr. (tr)) 0.057(0.147) 0.058(0.149) 0.212(0.546) 1.161(2.98%)
Rice powder+Pine leaves (2.5%) 0.020(0.033) 0.878(1.440) tr. (tr.) 0.027(0.044) 0.131(0.215) 0.052(0.085) 1.108(1.817)
Rice powder+Pine leaves (5%) 0.029(0.048) 0.922(1.536) tr. (tr.) 0.025(0.042) 0.086(0.143) 0.072(0.120) 1.134(1.889)

*Free sugars were determined by HPLC and values are expressed as precentage of the Sample.

"Values are expressed as dry basis.

=z asts)z] A 114 A 5 5.(1995)
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Table 7. Total amino acid contents of raw matrials for ChOl-PyOn*

Samples’
Amino acid
A B C D E F G
Aspartic acid 0.3991 0.5468 0.2872 0.4179 0.4413 0.4035 0.4373
(0.6543) (2.6870) (0.8625) (0.7026) (1.1360) (0.6619) (0.7283)
Threonine 0.1501 0.2552 0.1349 0.1610 0.1737 0.1505 0.1514
(0.2461) (1.2541) (0.4051) (0.2707) (0.4471) (0.2469) (0.2522)
Serine 0.2249 0.2294 0.1377 0.2250 0.2437 0.2218 0.2211
(0.3687) (1.1273) (0.4135) (0.3783) (0.6273) (0.3638) (0.3683)
Glutamic acid 0.7906 0.5622 0.3215 0.7892 0.7902 0.7726 0.7823
(1.2961) (2.7627) (0.9655) (1.3268) (2.0340) (1.2674) (1.3030)
Glycine 0.1997 0.2895 0.1660 0.1274 0.2102 0.1992 0.1993
(0.3274) (1.4226) (0.4985) 0.2142) (0.5411) (0.3268) (0.3319)
Alanine 0.2517 0.1734 0.1878 0.1471 0.1535 0.1390 0.1392
(0.4126) (8521) (0.5640) (0.2473) (0.3951) (0.2280) (0.2318)
Cystine 0.0737 0.0509 0.0465 0.0746 0.0705 0.0805 0.0729
(0.1208) (0.2501) (0.1396) (0.1254) (0.1815) (0.1321) (0.1214)
Valine 0.2561 0.3086 0.2022 0.2799 0.2874 0.2532 0.2833
(0.4198) (1.5165) (0.6072) (0.4706) (0.7398) (0.4154) (0.4719)
Methionine 0.0695 0.0542 0.0130 0.0607 0.0638 0.0643 0.0268
(0.1139) (0.2663) (0.0390) (0.1021) (0.1642) (0.1055) (0.0446)
Isoleusine 0.0992 0.1359 0.0778 0.1107 0.1152 0.0987 0.1014
(0.1626) (0.6678) (0.2336) (0.1861) (0.2965) (0.1619) (0.1689)
Leusine 0.2266 0.4900 0.1627 0.4433 0.4612 0.4207 0.4215
(0.3715) (2.4079) (0.4886) (0.7453) (1.1871) (0.6918) (0.7020)
Tyrosine 0.0445 0.0831 0.0345 0.0051 0.0565 0.0533 0.0412
(0.0730) (0.4084) (0.1036) (0.0086) (0.1454) (0.0874) (0.0686)
Phenylalanine 02774 0.1447 0.0918 0.1367 0.1391 0.1259 0.1264
90.4548) (0.7111) (0.2757) (0.2298) (0.3580) (0.2065) (0.2105)
Lysine 0.1512 0.4043 0.2042 0.1926 0.2050 0.1545 0.1866
(0.2479) (1.9867) (0.6132) (0.3238) (0.5277) (0.2534) (0.3108)
Ammonia 0.2600 0.1640 0.2166 0.1243 0.1444 0.2077 0.2580
(0.4262) (0.8059) (0.6505) (0-2090) (0.3717) (0.3407) (0.4297)
Histidine 0.0925 0.1144 0.0670 0.1001 0.1039 0.0921 0.0907
(0.1516) (0.5622) (0.2012) (0.1683) (0.2674) (0.1511) (0.1511)
" Arginine 0.3386 0.3160 0.2113 0.3457 0.3496 0.3461 0.3426
(0.5551) (1.5528) (0.6345) (0.5812) (0.8999) (0.5677) (0.5706)
Proline 0.3396 0.4796 0.3151 0.3408 0.3740 0.3418 0.3330
(0.5567) (2.3568) (0.9462) (0.5730) (0.9627) (0.5607) (0.5546)
4.245 4.8022 2.8778 4.0821 4.3832 4.1254 4.215
Total (6.9591) (23.5983) (8.642) (6.8631) (11.2825) (6.769) (7.0202)

*Total amino acids were determined by aminoacid analyzer and values are expressed as percentage of the sample.

*Values are expressed as dry basis.

‘A: Rice powder, B: Mugwort, C: Pine leaves, D: Rice powder+Mugwort+(7.5%), E: Rice powder+tMugwort+(15%), F: Rice

powder+Pineleaves (2.5%), G: Rice Powder+Pine leaves (15%).

g} o}w|x:Abel lysineo] 0.4%(AE-3F 2%)2 A &
o FH7E Z2| A Fe 0)9 ks ¥ lysine
o] Hpox Ay} Q1S AoE A=) 3
AT S0 1.5%% 15%2] %-& A1 AUAs
AE 75% A7V & A 2L FEHge S
grheel vl e o) $e] ug Asr
Al 15% H7FelA = B7FFA w8 o] #L opv]i:
A e eI 53] olvlieAl 2AF lysine?]
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Table 8. Free amino acid contents of raw materials for ChOl-PyOn"

Samples®
Amino acid

A B C D E F G

Aspartic acid 0.0018 0.0023 0.0039 - - - -
(0.0030y (0.0113) (0.0117) ( -) ( -) ( -) ( -)
Threonine 0.0015 0.0028 0.0017 0.0026 0.0019 0.0015 0.0016
(0.0025) (0.0138) (0.0051) (0.0044) (0.0049) (0.0025) (0.0027)
Serine 0.0040 0.0130 0.0094 0.0031 0.0026 0.0014 0.0011
(0.0066) (0.06390 (0.0282) (0.0052) (0.0067) (0.0023) (0.0018)
Glutamic acid 0.0070 0.0030 0.0013 0.0059 0.0051 0.0041 0.0036
(0.0115) (0.0147) (0.0039) (0.0099) (0.0131) (0.0067) (0.0060)
Glycine 0.0025 0.0047 0.0036 0.0034 0.0036 0.0014 0.0007
(0.0041) (0.0231) (0.0108) (0.0057) (0.0093) (0.0023) (0.0012)

Alanine 0.0023 - - - - - -
(0.0038) (-) (-) C-) (-) C-) (-)
Cystine 0.0120 0.0146 0.0067 0.0062 0.0050 0.0074 0.0350
(0.0197) (0.0717) (0.0201) (0.0104) (0.0129) (0.0121) (0.0583)

Valine - 0.0011 - - - - -
C-) (0.0054) (-) (-) ) (-) (-)

Methionine - - - - - - -
«-) (-) - - (- (- «-)

Isoleusine - 0.0013 - - - - -
(- (0.0064) «-) C-) - (-) «-)

Leusine - - - - - - -
(- - - - - - -

Tyrosine - - - - - - -
- - -) -) C-) ¢ -) -)
Phenylalanine 0.0023 0.0101 0.0057 0.0038 0.0025 0.0048 0.0063
(0.0038) (0.0496) (0.0171) (0.0064) (0.0064) (0.0079) (0.0105)
Lysine 0.0012 0.0067 0.0026 0.0038 0.0049 0.0023 0.0033
(0.0020) (0.0329) (0.0078) (0.0064) (0.0126) (0.0038) (0.0055)
NH; 0.0078 0.0177 0.0057 0.0089 0.0093 0.0023 0.0118
(0.0128) (0.0870) (0.0171) (0.0150) (0.0239) (0.0038) (0.0197)

Histidine - 0.0044 0.0029 - - - -
(-) (0.0216) (0.0087) (-) ( -) (-) (-)
Arginine 0.0014 0.0217 0.0468 0.0022 0.0028 0.0023 0.0024
(0.0023) (0.1066) (0.1405) (0.0037) (0.0072) (0.0038) (0.0040)

Proline - - - - - - -
«-) (- (-) (- ¢ -) ¢ -) «-)
tal 0.0438 0.1034 0.0903 0.0399 0.0377 0.0275 0.0658
To (0.0721) (0.5801) (0.2710) (0.0671) (0.1573) (0.0452) (0.5246)

*Free amino were determined by aminoacid analyze and values are expressed as percentage of the sample.

"Values are expressed as dry basis.

“A: Rice powder, B: Mugwort, C: Pine leaves, D: Rice powder+Mugwort+(7.5%), E: Rice powder+Mugwort+(15%), F: Rice

powder+Pine leaves (2.5%), G: Rice Powder+Pine leaves (5%).

Jel} methioninee] 7}AF §teko] ko n] cystinex
e FFS BT isoleucine® 1 §EFo] i} o)
23 A 019 £ Y £330 ofu|xAl R4
oMol fARE S BT 53] o] &
Qo) A4 At 5L d D AHAAI A ulel oo
XA ZA | & o7} 3l S-& A st g 2
F F92 25%3%) 5%2 713 A a) 5ol A
= &7}Fo]| u)&] aspartic acid, leucine, lysine, ar-

40l O
Tx=

gz Be8x] A 1Y A 5 5(1995)

ginineo] th: ¥& P& HHYT o A] oueAbe]
Aol & 27HFo} w52 olvl Al 2AE Bl

. 2| OfO| Ak

A EFelA A Fvlol d3E 7xz AAZA
24 PR 02 F Q3 G = Fel ol
A §eke] 2448 Table 89l ehlisie). 2} Al 8.9
Z oju| A} ke B o] 0.1%(HEE < 0.6%)
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& Bp) Hls) o 36 ol Abelgie). WA b
f8 ofnlxAt AL cystine?] FaFo] oF 0.01%=2
7H E51 2 tHe-2 glutamic acid o] glc}.

2-2- arginine 38fo} 7}} ¥ cystine, serinec] ¥
fEo] gl APy dFdAe B A% s
glutamic aicd7} & frg] o}rlcAte] 30%E 7H £&
ks vyrly gd B A dAE arginineo) 7}
A Eokeh. ol ANEE 2] 5 2 AH A7) A
olg} Azt=lr] £ Ao ehd arginined} Folut,
294 A ¢ valine, isoleucined] EAj+=
& B4 3v|E Fojste oz 4= 3
A7VR o] 75%9) 15%9] 28 A7 AAAR
A 7.5% F7FEE 15% AR ok o B2
TS vged AEE S oF 2d) oo
15% A7177F =2 38 1yir) o= AR8e) =&
S8 el 7103 Aoz AzhEct 2919 fe o}
v A ZA)L 43 ulAl7}X] 2 arginine 3HEFo] A A
432 olm|icAl ko] oF 44%2 JVA =31 serine,
cystine =4 o]c}. B2 Fako] 2.5%9) 5% £US
71 AB8dME A7 £ AVRE AR v
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Table 9= AFANEES] 7714 = 245 e

Table 9. Mineral contents of raw materials for ChO1-PyOn*

Zoich #7714 ek AR LR Ko A FHH
o] i It o g &Y, A71E Ao} ArEe]
F714 §=F 242 K7} 7MF &3 Na, Mg, Ca &°]
o} 28 Mgo] ko] 714 ¥ K, Ca, Na, Fe, Mn
= Abgek Al o 53] Cagl A4 AV1FR
oF 80ul(AEF oF 400u)) oA} Esiel AVVE
9] 7.5%9) 15%9] 2% 74 A9 A 2AE 27}
2ol ulwa] A RE Fr1A Fapo] ok 53]
Ca, K9 3epo] 71 =9ich £9U& Arpe} 7o)
K9] 3tgo] 714 =3 Ca, Mg, Na, Zn, FeXx AF33]
EAslodon £ GA] @r1Fo vls) AR5 B2
Ca ¥ Jeluigdol 2712 43 £U& Hrligk
BE A RoME B71Fe vlaiA £ A #£4
¥ 8% Fr|d ¥ o] £& IS Jehle] 434
£99] H7lol w2 FU1A 23 27 Hel=9d

7. ZXjZt Hs

AR o] 227t 3L A 22 F Rheometer ©]-4-3}
o 7+ 227t EA& Jehgick(Table 10). ¥ A¥
4] 724 (hardness)ye 31 Ago] 0.622 714 Egko
o 2% 7.5% A7}k £ WrbrE 055 0% A
9] uj&=FH T & 15% F7Er) 0492 71 Iskeh
T £ AL 5% ALt 25% ARk
zA)7 ] 2% HriFele @] o wA vehded
ol & It Af 239 o FHot o 9
22 AZbEch x4 A (fracturabilityye: BE ] Fell

Meneral Contents

Samples W/W % W/W ppm
Ca Mg K Na Mn Fe Cu Zn
Rice powder 0.0016 0.0071 0.0480 0.0210 48 11.6 1.3 6.5
0.0026)"  (0.0116) (0.0786)  (0.0344) 7.9) (19.0) (2.13) (10.7)
Mugwort 0.1400 0.680 0.3400 0.0420 30.6 60.0 34 20.3
(0.6880) (3.3415) (1.6708)  (0.2064) (150.4) (294.8) (16.7) (99.8)
Pine leaves 0.0820 0.0550 0.2400 0.0230 14.3 47.6 2.0 25.2
(0.2462) (0.1652) (0.7207) (0.0691) 42.9) (142.9) (6.0) (75.7)
Rice powder+ 0.0120 0.0110 0.0700 0.0180 6.8 11.3 1.4 7.2
Mugwort (7.5%) (0.0202) (0.0185) (0.1177)  (0.0303) (11.4) (19.0) 2.4) (12.1)
Rice powder+ 0.0180 0.0130 0.0770 0.0180 85 12.8 14 73
Mugwort (15%) (0.0463) (0.0335)  (0.1982)  (0.0463) (21.9) (32.9) (3.6) (18.8)
Rice powder+ 0.0056 0.0084 0.0510 0.0180 82 10.2 1.3 6.9
Pine leaves (2.5%) (0.0091) (0.0138) (0.0837)  (0.0295) (13.5) (16.7) @.1) (11.3)
Rice powder+ 0.0071 0.0094 0.0490 0.0190 11.5 12.0 1.3 15
Pine leaves (5%) (0.0118)  (0.0157)  (0.0816)  (0.0316) 19.2) (20.0) 2.2) 12.5)
“Each value is the average of triplicate experiments.
"Value are expressed as dry basis.
-453- ¥z A5 A 119 A5 5(1995)



12 2

3

T

Table 10. Compared with textural parameters of ChOl-PyOn prepared with different raw materials®

Textural parameters

Day Samples®
Hardness  Fracturability  Elasticity Adhesiveness Cohesiveness Gumminess Chewiness
A 0.62 - 0.89 0.68 0.63 0.39 0.35
Immediately B 0.55 - 0.99 0.67 0.65 0.36 0.36
after C 0.49 - 0.97 0.56 0.69 0.34 0.33
preparation D 0.55 - 0.97 0.67 0.70 0.38 0.37
E 0.58 - 0.94 0.51 0.62 0.36 0.34

*Textural was determined using Rheometer and values are the average of 20 determination.
®A: Rice (100%), B: Rice+Mugwort (7.5%), C: Rice+Mugwort (15%), D: Rice+Pine leaves (2.55), E: Rice+Pine leaves (5%).

Table 11. Mean sensory score, F-value by the ANOVA and Duncan's multiple range test for organoleptic properties

of ChOl-PyOn prepared with different raw materials

Day Organoleptic Samples Fvalue
parameters A B C D E
Odor 3.88" 3.25 2.00° 3.75° 3.50° 2.76*
Immediately Color 4.00° 288 3.63* 575" 4.63° 4.16%*
after Texture 4.00* " 3.63* 2.50° 5.63° 4.88° 6.29%*
prparation Taste 4.00 3.25 3.00 5.00 4.38 2.62
Acceptability 3.88" 2.00° 3.00° 4.88" 4.88" 6.67**

Sensory evaluation was conducted by ten members of panel using multiple comparision test.
The standard sample (R) is ChOl-PyOn prepared with rice powder (100%).
A: Rice powder (100%), B: Rice powder+Mugwort (7.5%), C: Rice powder+Mugwort (15%), D: Rice powder+Pine leaves

2.5%), E: Rice powder+Pine leaves (5%).

ean score within a row followed by the same letter are not significantly different at 1% level using Duncan's multiple range test.

**p < 0.01 in ANOVA test. *p < 0.05 in ANOVA test.
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