Korean J. Food Preserv.
Vol. 12, No. 2. pp. 123-129, April 2005

(o) %UI-EI

F FOOD PRESERVATION

@

=+ =
5 Ot A E X
THE KOREAN SOCIETY

Manufacture of Nutritionally Balanced " Sunsik" for the Moderns:
Its Quality Characteristics

Jun—-Han Kim, Pil-Sook Park and Jong-Kuk Kim'
Dept. of Food Nutrition, Sangju National University, Sangju 742-711, Korea

Abstract

This study was conducted to investigate the quality characteristics of functional "sunsi" as the nutritionally balanced
diet for the moderns. The major nutrient of mutritionally balanced "sunsik' was carbohydrate, while contained lower
contents of protein and lipid than general "sunsi¥'. Sucrose was the major free sugar of nutritionally balanced
"sunsik', and major organic acids were malic, tartaric, oxalic and citric acid. Free amino acids were predominantly
serine, arginine, alanine and glutamic acid. Linolenic acid (12.52%) was contained in the nutritionally balanced
"sunsik'. Ca, Mg, K, Na and Fe were found as major minerals. Antioxidant activity was about 29% compared
to BHA and BHT(200 ppm), and about 40% of a—tocopherol(400 ppm). Sensory evaluation of nutritional balanced
"sunsik" gained higher sensory score in color, cooked aroma, flavor, chewiness and overall acceptance, compared

to the general "sunsik".
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2] 7ol 4] 3= breakfast food 3= breakfast cerealE o} 214}
HEoz 7H3t 721 EQ comflakes, oatmeal 50| ©]-§-
=o] grh4-7).
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o ¢k, A7, HEF § AU Exert ket e
A A= FREL 73] TH%; o] OE FolA L
9o, o|z]|& vtk 41_1 Asle g ouksly] 9Jsled AEo) 3%}
A9l 7159 A=A A AES o] % Az
Sz ek mpebs] doiQle] vHl Age) B2E giEx
R o2 dFH A EFo] =A] Hesty sgloh
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Aol HA, R ERIAA S SR EE A% B2} 354,
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Table 1. Recommended dietary allowances for adult Korean and

nutritive values of nutritionally balanced “sunsik” for the
moderns

Recommended Recommended N
dietary allowances  dietary allowances Nutritionally
for Koreans, 7th  balanced

Parametes foilg/(i)sriet?rllllséa}z[h Revision/diet (Sll:)%SZk)

Man  Female Man  Female &

Calorie (kcal) 2500 2000 833 6666 368.750

Protein (g) 70 55 233 18.3 15.181

Lipid (g) - - - - 8.064

Carbohydrate (g) - - - - 58.863

Fiber (g) - - - - 3353

Ca (mg) 700 700 233 233 196.786

P (mg) 700 700 233 233 332941

Fe (mg) 12 16 4 53 6.364

Na (mg) , . ; - 121303

K (mg) - - - - 886.031

Zn (mg) 12 10 4 33 2415

Vitamin A(ug RE) 700 700 233 233 208.344

Retinol (ng) - - - - 0.000

[B-caroten (1) - - - 1225.082

Vitamin B, (mg) 1.3 1.0 04 033 0.604

Vitamin B, (mg) L5 12 0.5 04 0216

Vitamin Bs (mg) 14 14 0.46 046 0.578

Niacin (mg) 17 13 566 433 3726

Vitamin C (mg) 70 70 233 233 20,516

Folic acid (ng) 250 250 83.3 833 108.103

Vitamin E (mg) 10 10 33 33 2418

Ralg 24

g BAL AR 10 goll 80% oler-S-&9 100 mLE
7yt 5827171 524 heating mantle ol 4] 80°C, 24]
Z %232 5 Whaman No. 52 o] 3sHth. of shel &

hexane 0.2 A A& A A8l 40T AE 5% T FFFS5
Sep-Pak CisE A A 045 membrane
filter= o] #}8t & HPLC(Waters 2414, Waters, USA)EA1 &
A g & ALE3E T ol columng carbohydrate column(ID
3.96 x 300 mm, Waters Co., USA)-& A}£35}51 0, column
oven 2=+ 307, mobile phaset= acetonitrile-water(85 : 15
v/v), flow rate:= 2.0 mL/min., A| S.FY F& 20 uLe] 2740
2 RI detector (Mode] 2414, Waters Co., USA)|A] AZ&61
th20-21).

R4 24
F714F B4 A& 10 gl 80% o &-&-& 100 mLE
71sted 87 Y2E7) 71 BAFE heating mantleol]A] 80T, 2A]
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7 ¥HE2Z 3 Whatman No. 52 o381t o gode
hexaneo. 2 A| A& AA F F7s 5 mL2 4831,
Sep-Pak Cig cartridges 2! 0.45 um membrane filter2 < 2}3F
3 HPLC(Waters 2695, Waters, USA)= BA1 5l t} o|df
column-2- Shimadzu SCR-101H(7.9 x 30 mm)3 A}&-3}5] 2
], column &%+ 30T, ©] 5742 0.1% phosphoric acid,
8222 0.6 mL/min., 4 Z7|E PDA(Waters 2996, Waters,
USA)Z 215 nmollA] B-45}%tH21).

Table 2. Formulation of nutritionally balanced "sunsik” for the
moderns

Materials Content(g) Calorie(kcal)
Roasted barley 12.00 40.680
Nonglutinous rice 16.00 55.680
Unhulled barley 12.00 40.080
Dried black soybean 8.00 32.400
Dried yellow soybean 8.00 32.000
Roasted white sesame 2.00 11.600
Roasted black sesame 1.00 5.650
Job’s tears 2.00 7.580
Roasted comn 5.00 18.600
Glutinous rice 13.00 46.800
Perilla japonica 2.00 10.460
Brown seaweed 1.00 1.900
Freeze dried onion 200 6.780
Dried old pumpkin 1.00 2600
Dried chestnut 1.00 3770
Dried shiitake mushroom 1.00 2.820
Dried sea tangle 1.00 1.890
Anchovy 1.00 2700
Dried sweet potato 1.00 3.080
Dried potato 1.00 2661
Green tea powder 1.00 2.820
Sunflower seed 1.00 6.110
Dried banana 200 9.660
Dried carrot 1.00 2914
Dried wormwood 1.00 0.577
Dried cabbage 1.00 4292
Dried kale 1.00 1.870
Dried angelica keiskei Koidz 1.00 2468
Total 100.00 357974

felofo| it 24

F2] olmiAbe Al 10 goll 75% ethanol 100 mL&
7¥eted 80Tl A 2A17F RHESZ oA3}gh o] A2 45°C 74t
E23} 0.2 M sodium citrate buffer(pH 2.2) &< 5 mL&
83131, Sepak Cis (Waters Co.)| 218+ 5 045 im membrane
filler= A< 3}&}e] automatic amino acid analyzer (Pharmacia
Biotech Co., Model Biochrom-20, Swiss) 2 EA13}% ). o]

JFFEAA Az EA 125

u) 2382 Na form columnC = #43}5 TH21).

X2 &4

A19AF 2/9& Soxhelt FEHol| Wt 28 AHS
13% BF:/MeOH&d o5 A9t methyl estersldle]
GC(Shimadzu GC-17A, Shimadzu Co. Kyoto Japan) & #A
3+t ol column® DB-Wax(ID 0.25 mm x 30 m)E
AH8-3193 23, column £EE 50°C(5 min)-10°C/min-150T
(5 min)-5C/min-200°C(10 min)-1 C/min-220°C(15 min), Injecter
LT = 230C, AZ7](FID, Flame Ionized Detector) 25+
250C, ¥ A= 2 A(Press: 100, Flow: 23), Split ratio=
1:17, A8FYEe 5 uL2 dto A sedoh

27138 &4

A8 5 g5 550TellA A23)3), st F SRFE A4
I HC : HO(1:1)- 84 10 mLE 7}3le] S3jA1 AT )&
water bath}ol| A Z2A 11A)7] 1 HCL : HyO(1:3)2-94 10 mL
2 7j3lo] P19 F 2R 100 mLE A4Sl 480t
2 359} Ca, Mg, Fe, Cu, P, Na, K, S 5-& ICP(IRis Intrepid,
Thermo Elemental, UK)= Azsszes, A2rooss, Aasooso, Asaes,
Asiso1a, Aisrozs, Assosss, AweasbollA 24z} A3tk

3

ZHz &2 o usiEs

Z9s ¥ Folin-DenisH(22-23) 2.2 S48l 5,
A& 10 gol] 80% ol ErE-8-98 100 mLE 718l 35717
7} %2 heating mantlec]] A 80T, 2417t WHEFZ &
Whatman No. 52 o] 2}3} t} of 3}e8.& hexane &2 2| &
S AAZ o 40T A TEH A F 80% e
5mLE 78 stk $19] A& 1 mL ¢} Folin-DenisA] o
3 mLE &3t 3083t A2l WA g thE 10% Na,COs
&4 3 mLE 7tete] Esta Ao 1A FAAIZ
3 760 el FREE ST oln) EEAFRIL
gallic acidE o]-&3sfl] 2HA135}93

DPPH(1,1-Diphenyl-2-picrylhydrazyl)ol| <}3t gh4ts} &
’d%% € 0.15 mM DPPH w|€-&-&<lf 4 mLoj] A| 552
mLE E3e ohg A4 3083t W] £ 517 nmol| A
F=E 46t olw BHASH-E 100 ppmE =2 §
Ze Wi o s ETRTE 5451t Electron donating
ability(EDA, (%)= A 23479 747119 F3=aE
wRoa A3k th23-25).
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432%FEoINe, A4 9] JFHH JEE WFE =7
£ FUEE AEstng g4stEe I M w3ke
o, @A E2 dubdao] 21.96% 2 FFHE 4 e
1676% Rok JUA o g & FFE YAk =3
AT FE FFTIY 0] 946% = AN 12.57%
o Hlah % FFolglon] 23EH 2HF T It
23t FEaF A AFel 2 Aol & UehA] sttt
o2 AFHEL o] el utE wigEst dFt
Az 71EE ul ¢ AR BAARE Uridlo] A4
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GurS W A a2 9&3 glucose, fructose 59
FHEFT =22 Fsg

w7 =y
MAAFL] F714 243 Hg 29 2o} £

2+ malic, tartaric, citric 3 oxalic acid 5-©] 2215 11,
malic acid®] 7= dwtdalzt kg ale] 2zt
1541 mg/100 g7} 3676 mg/100 g= ¥ A2 THrak3d
1, tartaric acid 3+ ARHAA] 3} J LT
18.83 mg/100 g} 30.70 mg/100 g & %L Folglom,
okt A Al o] 79 citric, oxalic, malonic 2! lactic acid
T oo g s itk o] AR E uf 29
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Table 3. Proximate compositions of nutritionally balanced "sunsik” for the moderns

{unit : %, Wet basis)
Ingredients
Samples” . Crude Crude Crude Crude
Moisture protein lipids ash fiber Nefree extracts
Control 3.49+028” 21.96:0.20 12.57+0.25 3.40+0.025 3.62+0.019 54.9643.65
NBS 4.32+0.44 16.7620.11 9.46+0.32 3.25+0.007 331+0.012 62.90£2.99
"Samples are Control: general sunsik, NBS: nutritionally balanced sunsik.
Malues are means+standard deviation of three experiments,
walg =4 :
EiControl{General sunsik)
" INBS(Nunitionally balznced sunsik)

o7 grolg9] on, sucrosedtHS Yt E A4 o] 22691
mg/100 g© 2 ARHA4] 74.82 mg/l00 g BT} &2 e
Uelll = 2o 2 1=t} Fructose9} glucose S
¥ 2 o] Z+z}t 68.69 mg/100 g7} 105.81 mg/100 g O 2
gREol U, AAellE sucroseZt =A st gl

30

EiControl (General sunsik)
- WNBSNutriionally balanced sunsik)
an

Content{mg/100;
8

Glucose Sucrose

Fig. 1. Free-sugars content of nutritionally balanced
"sunsik” for the moderns.

Values are meanststandard deviation of three experiments.

Oxalic Citric  Tartaric  Malic onic  Lactic
Fig. 2. Organic acids content of nutritionally balanced "sunsik” for
the moderns.
Values are meanststandard deviation of three experiments.

el ofolc &t =A

Table 4= 29| frejoln| At 2443 £43 AHE
gt A4418] F2 frajo}s]Ake 23 serine, alanie,
arginine, glutamic acid % aspartic acid 522 &)=l o
o, YubA 2] o] 79 serineo] 97.06 mg/100 g, arginine©]
95.06 mg/100 g, glutamic acid”} 50.69 mg/100 g =02
L FRFE BT 4T Ed2 o= serineo] 180.31
mg/100 gO & UWHX2]9] serine FHHET}E of 2ujFJ =2
=9ko ), alanine®] 3L 115.01 mg/100 g, glutamic acid
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Table 4. Free-amino acid contents of nutritionally balanced
"sunsik” for the moderns

(Unit : mg/100 g)
Amino acids G Control (NutritionljlllByS balanced
eneral sunsik) '

sunsik)
Aspartic acid 51.170" 76325
Threonine 22295 68.769
Serine 97.055 180.313
Glutamic acid 50.692 99.997
Proline 25.878 69.053
Glycine 11.749 21.693
Alanine 47.568 115.013
Cystine 14257 19.156
Valnine 15.540 38431
Methionine 3642 7213
Isoleucine 9.818 25.082
Leucine 8.816 22.948
Tyrosine 7.530 16.614
Phenylalanine 17.360 38919
Histidine 13.982 27614
Lysine 6.191 15.499
Arginine 95.062 96.865
Total 403.5431 842.639

Values are means of three experiments.

FE 10000 mg/100 g0 2 £ FFE ey
£5) JF@Y A4l serines] Gl /Y Bk, 77
ool lel P FE FYTFHAY o] 93950 mg/100 g
2 B9

Akt =4

Table 5& 2o} k4t 242 B3 2HE YeRIRL
t} F9 A"k o 2 = linoleic, behenic @ erucic acid %-©]
9th 2 % linoleic acide] 3Hake ?:_]E‘h‘jé‘. o] 38.16% <}
GHTEF A 2930% % S FHFES BFon, dyt
A3 o o8 A2l o) = behenic acid?} ZH2b 24.78% 2}
2355% 2 w< S JERNSITE Linolenic acide 4 &b
A 1252% 2 =& S B oM, erucic acid=
odb A o] 13.90% <} o St A 11.05% = /=l
ARTE M2l EXFAYA FFFE FIFTIH 4ol
68.28% ¢} Yrbd Aol 62.02%% B THFE YR
23+ B oj OﬂOkﬁsgxl\jé; o

o} o) 39| Azte = 2¥g
vFALY) tinolenic acid®] ko] ol ML HA Al Q1H9]
grkshiA] 2 ojg] 7ix] AR 2E7)s ARt dds et

et

97|& =AM

Table 6] 421¢] 717 248 UepASIch 78 2]
ZAZE P, Ca, Mg, K, Na 5o[1t}h P &2 X 2]qf
slol 7V e gaael Br1dzA Beluglen 7lzel

FFaFA e Azt F2

tarl
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Table 5. Fatty acid contents of nutritional balanced "sunsik” for
the moderns

(Unit : %)
Fatty acids Control .. NBS .

(General sunsik) ~ (Nutritionally balanced sunsik)
Lauric acid(Ciaq) - 2.85
Palmitic acid(Cis0) 6.51" 5.32
Oleic acid(Cis;) 9.95 753
Linoleic acid(Cig.) 38.16 29.30
Linolenic acid(Cs.) 2 1252
Arachidonic acid(Cy.s) 6.70 7.88
Behenic acid(Cg) 24.78 23.55
Erucic acid(C.) 13.90 11.05
Total-SFA” 37.98 3172
Total-USFA? 6202 68.28
Total 100.00 100.00

YValues are means of three experiments, Not detected, “Total saturated fatty acids,
“Total unsaturated fatty acids.

WA E 641 mg/l00 g0 7 X
A2 o X = 457.64 mg/100 g T
< Abgel A Al PY =

32 W& F e YolaHE 7 & 5 e
Hot g Cafgﬂ° U HkA Aol 290.08 mg/100 g2}
T2 23478 mg/100 g& =& T3S By
g% e dubaA T TP A b2 250.19 mg/
g3} 201.32 mg/100 gO 2 Sttt K3} Nao] 3ake
é%& A Alo Z+z} 196.70 mg/100 g¥} 165.83 mg/100

2 ogh ne

I
A=)
2+
s

e

0-‘-'4 o

s Z

gl 2 Wt} Fedhgke o oFxd2lol] 6.18 mg/100 go] 3h&
%< U gI 8 Mn, Zn, Cu 2 Co 59| /4%
Aoz gaslo] Atk ol Ae ¥ v JIFY
HAo]E Ca, Mg, K 2 Na 59 ¢7te)A] 947} ok
Faslol g0} 2718 FFLo=A ¢ Fad 0|47}
2 7T g et ofugt AR Ao ko] w5
283 98¢ ¢ + sdodd 4k

Table 6. Mineral contents of nutritionally balanced "sunsik"” for
the moderns

(Unit : mg/100 g)
Mingrals Control ) " NBS .
(General sunsik) (Nutritionally balanced sunsik)
P 64194 457.64
Ca 290.08 23478
Mg 250.19 20132
K 216,77 196.70
Na 130.89 165.83
Fe 734 6.18
Mn 4.19 5.13
Zn 490 354
Cu 0.94 0.64
Co 0.017 0013

"Values are means of three experiments.
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o} Jekt 56.16 mg/100 go. 2 7]&2] UnkA
212] 229.32 mg/100 gol} H|3] AWZF OB w2 FHEE
eI A2 gatstalgd & 243l st AAE
o S(electron donating ability, EDA(%)& <3¢ A=
Fig. 3o Yep it H49] giksted& vwstr] st
o g3a)atalA|Ql BHA 200 ppm?t BHT 200 ppm 2 <A
3akslA 2 2 42 a-tocopherol 400 ppm3} A 25
o] gitsled-& &% sttt BHA 200 ppm¥} BHT 200
ppme] AA}EA 52 96.81% 2 97.00%°] %] 1, a-tocopherol
400 ppme] AA}FAEL 70.57%0|oH, H2e] A
o5& 71EY FatsAlHttE A W A8
Bt} oJ P M2le 2837%2 BHA 200 ppm3} BHT
200 ppme] sHAtetEAd ol vl oF 29% HEo] FAatstE S,
a-tocopherol 400 ppme] &Hiksl g vls) <k 40% & =9
garslE & IR = Ao 2 vehdt) o83t As A2
25 49 vt B Az duuy) Ao Eus
o] ¥ Folghe o AR5 vws] & o A4
AEL e g S el E Aoz dad 4 At

400 | m Tetal phenofics 0

W Electron donafing ability

Content{m g/100g
mn B OB §
g g8 2

s 8

0

Contral NBS Control NBS BHA BHT ¢-tocopherol

Fig. 3. Total phenolics content and electron donating ability of
nutritionally balanced "sunsik” for the moderns.

Values are means+standard deviation of three experiments.
Samples are Control: general sunsik, NBS: nutritionally balanced sunsik, BHA: 200
ppm, BHT: 200 ppm, a-tocopherol: 400 ppm.

w45t

- [e] 8
Halek e o] Ao gt ase] 428 =
< #eH A4 E dglen, vilelA =
458 w& WA AeE 4L 7Y
Aol 342 g2 W54 A58, 14d
g Aol 458 £ HoH HFE, vldselME 9%

B340 A9 429 BEAFE o] HAH L v
e A9 214 2okt Ao Yegth d4e) gl
HE BEFRUA0] 442 B B W4E AT,
YR JIFGAA0l 4308 £ W5 HFE
om, 449 259 =S 2 AP E tAH L
2 FEHGT 442 Be A5 wgkon], AAH 7%

e
A 44 Shel A3t Bg e 715 GERINNE

Chewiness

Flavo

—Control(General sunsik) ---NBS(Nutritionally balanced sunsik)

Fig. 4. Sensory score of nutritionally balanced "sunsik” for the
moderns.

Values are means of three experiments.
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Aukelel AAlggoluf bzt YUFTHE 715 B

FB A4S Azsta 19 FAEG S AT Y

&2 AR ghpsliEo] o] 7MY wokon, thiE gt

T gubA o] 21.96% 2 J LT 249 16.76% Kot

AiAoz w2 IS et 8 fElEeR
e}

sucrose 2 @ FT P4 0] 22691 mg/100 ge = Lwt
2] 7482 mg/100 g Bl E2 el F2 {71
2 2% malic acid®] 7§ duriA 2} o Gt d 2o
Z}7} 15.41 mg/100 g} 36.76 mg/100 g2 & o]k
F2 frelotuxato 2 JFadH Aol serineo] 18031
mg/100 g&. 2 AWM 9] serine FHFHT} of 20 =2
=9kt 8 AWHko 2 Linoleic acid®] 32 dwbi 2]
o] 38.16% ¢} JFTE Ao 2030% 2 & THFS B
Ak T8 77142 Pl e WA o= 641 mg/100
go 2 £ FFolout ddadF Aol 457.64
mg/100 g 3tk Fo 2 Pgkm, 3 Cadrre dnkily
o]l 290.08 mg/100 g} 4 FF & X 2ol 234.78 mg/100 g
FL &FE 2ot sla e Aee dFaEAA
7)HkA] E-2 BHA 200 ppm®} BHT 200 ppmeol] H]3} F 29%
A 59 34k3le 2 a-tocopherol 400 ppmol] H|&) <F 40%
Are) ghatgel S 7= Ao R vEith Bt
= IgaEAde] A A, 1o o, &), Qg 2
AAHRI 713 FollA & #siTFE 43U
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