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Abstract

This study was conducted to investigate the quality characteristics of functional health sunsik for diabetes mellitus. Nutrient
compositions of commercial sunsik was consist of carbohydrate by grains, but sunsik for diabetes mellitus was lower
carbohydrate content ratio and higher protein content ratio(19.35%), respectively. The sucrose content was highest in free
sugars of sunsik, Oganic acids in sunsik were composed of malic acid, tartaric acid, oxalic acid and citric acid. Free amino
acids of diabetes mellitus sunsik were predominantly contented 154.32 mg/100g of serine, 151.87 mg/100g of alanine and
100.00 mg/100g of glutamic acid, respectively. Main fatty acid, linoleic acid content was high 39.48% in diabetes mellitus
sunsik. Minerals like Ca, Mg, K, Na and Fe were found to contained in sunsik. The minerals contained most in diabetes
mellitus sunsik were 332.25 mg/100g of Ca, 246.73 mg/100g of Mg, 219.95 mg/100g of K, 203.26 mg/100g of Na and 9.39
mg/100g of Fe. Total phenolics content of diabetes mellitus sunsik was high contained 436.10 mg/100g. Antioxidant
activity(Electron Donating Ability(%)) was lower 26.75% in diabetes mellitus sunsik than 70.57% in a-tocopherol(400 ppm).
Sensory evaluation score of in diabetes mellitus sunsik was high in cooked taste(3.4) and overall acceptance(3.4).

Key words : sunsik, nutrient compositions, fatty acid, mineral, antioxidant activity
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Table 1. Recommended dietary allowances for standard
adult korean and nuritive value of functional health sunsik
for diabetes mellitus

Rec nded dleml?)l Diabetes mellitus sunsik

Nutrients allowancesfone days

Male Female (%
Energy(keal) 2500 2000 366270
Protein {g) 70 55 17.899
Lipids (g) 8.811
Carbohydrates (g) 53.843
Fiber (g) 3.903
Ca (mg) 700 700 300974
P (mg) 70 700 37455
Fe (mg) 12 16 8434
Na (mg) 237951
K (mg) 1204417
Zn (mg) 12 10 259
Vitamin A( z«g RE) 700 700 302.458
Rational ( z g) 0.000
B-carotene (1 g) 1807.072
Vitamin Bl (mg) 1.3 10 0.624
Vitamin B2 (mg) L5 1.2 0.308
Vitamin B6 (mg) L4 14 0.652
Niacing (mg) 17 13 4.352
Vitamin C (mg) 70 70 43.748
Folate { 12 g) 250 250 202578
Vitamin E (tmg) 10 10 2963

Y Recommended dietary allowances for standard adult korean.
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Table 2. Formulate of functional health sunsik for diabetes

mellitus
Raw materals c"‘(‘g“‘s %(fff)y
Roasted barley 10.00 33500
Rice 1000 34.800
Unhulled barley 10.00 33400
Black soybean 1000 40500
Soybean 10.00 40000
Roasted white sesare 200 11.600
Roasted black sesame 200 11300
Job’s tears rice 200 7.580
Roasted com 500 18.600
Glutinous rice 13.00 46.800
Perilla seed 100 5230
Dried sea mustard 1.00 1.900
Freeze dried onion 200 6.780
Dried chestnut 100 3710
Dried shiitake mushroom 200 5.640
Dried sca tangle 1.00 1.890
Boiled and dried anchovy 200 5400
Dried potato 1.00 2601
Green tea powder 100 2.820
Dried sunflower seed 200 12220
Dried carrot 1.00 2914
Dried wormwood 100 0577
Dried spinach 1.00 2531
Dried cabbage 200 8.585
Dried kale 200 3740
Dried Angelica keiskei 100 2468
Dried Hizikia fusiforme 200 2740
Dried Enteromorpha 2.00 4260
Total 100.00 350.346

o
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crucible method W, Z3&

£2 Jelidt 7+
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sh7tgazY, Z2eWae Kijeldahl
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gg BAHe Ag 10 gol 80% olehg-gd 100 mLE
o BFWztr]7F 23E heating mantledi) A 80°C, 24| 7F
HFE 22 3. Whatman No. 58 o3&t} of 3oL hexane
oz AL Ay 40T AF 75 7L F F/HF S
mLE AHE3 S Seppak CuE FHAIA 045 pm
membrane filter2 o33 FT HPLC(Waters 2414, Waters,
USA)EAE Agz A9t olul columnd carbohydrate
column(ID 3.96x300 mm, Waters Co., USA)S AM8-8}% 2.,
column oven 2%F 30C, mobile phase= 85%: 15%
acetonitrile : water, flow rate 2.0 ml/min., A|E5 L 20
uLe] ZAS 2 RI detector (Model 2414, Waters Co., USA)<]|
A AETRTH20,21).
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A B xZ 10 gof 80% eS8 100 mLE
7¥ete] &
Z

Wzt7)7} 2AE heating mantelol| A 80°C, 2417k
HhE 2 Whatman No. 52 j#atgth o 2e]-2 hexane
o2 NAS AA F FH4 5 mLE 483, Sep-Pak CI8
cartridges ¥ 045 xm membrane filter2 AT F
HPLC(Waters 2695, Waters, USA)Z 2218} t}. o] column
o shimadzuA}e] SCR-101H(79x30 mm)E AR&3tgon,
column L5 30T, o542 0.1% phosphoric acid, &2
0.6 mL/min., & 7|= PDA(Waters 2996, Waters, USA)Z 215
nmol| A A5G TH21).
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£ o}m| ke A& 10 gol] 75% ethanol 100 mL& 7}3}
of S0TAA 247t WEEZ AT oS 45T BIES
3l 0.2 M sodium citrate bufferpH 2.2)&% SmLZ F&3}
1, Sepak C18 (Waters Co)*Elg+ & 045 pm membrane
filler? A <d7}3] automatic amino acid analyzer(Pharmacia
Biotech Co., Model Biochrom-20, Swiss)® #4313t o]dl
2.2 Na form column®.2 431 Th21).
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Apak 248 Soxhelt FEY we} F&9 Ae 13%
BF3/MeOH&-4 ¢ 2 Xu}iF methyl esterd}ste] GC(Shimadzu
GC-17A, Shimadzu Co.Kyoto Japan)& ¥A4&tich o]
column-&- DB-Wax(ID 025 x30 mm)E AHE-31% 21, column
LT = 50°C(5min)-10C/min- 150 C(5min)-5 ‘C/min-200"C(10min)-1
T/min-220°C(15min), Injecter &%& 230C, HE7W(FID,
Flame Ionized Detector) &%+ 250C, 2¥7ide A&
(PRSS:100, Flow: 23), Split ratiox= 1:17, AlgFleke 5 ul
2 3o BAsA-
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Table 3. Proximate compositions of functional health sunsik
for diabetes mellitus

(unit : %, Wet basis)

Ingredients

Sarmples”
Crde  Cnde  Crude  Crude  Nefree

Moisture protein  lipids ash fiber extracts

Control 34950287 2196020 12572025 340:0025 3.62:0019 54962365

DMS  5.06:030 19352009 9504024 4.00:0.011 3.86:0.015 58.2312.61

b Samples are Control: general sunsik, DMS: Diabetes mellitus

sunsik.

? Values are meanszstandard deviation of three experiments.

4, #@l=Aen, sucroseFFS  FAAAF
mg/100gZ YU A A Eo) 7482 mg/l00g BT} wj$ =o 3
FES JeE Aoz FESRC Fructosed) glucoseHHe
S AEol 42t 75.18 mg/100g® 15102 mg/100go.2
FEo U3, ®3 raffinose”} 18.04 mgy/100gs F A4 A&
o 3HEY Ye-S FABATE DAAFE sucrose, fructose
4 glucose?} ThF FH3ta Qo] AF @k Ule #vis
249 AFo] Q&S st
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Free-sugars content(mng/100g)

Glucose Sucrose Reffinose

Fructose

Fig. 1. Free-sugars content of functional health sunsik for
diabetes mellitus.

Values are means of three experiments.
Control: general sunsik, DMS: Diabetes mellitus sunsik.

AAAES $710 ZAL Fg 29 2o Fa 700
2 malic acid$} tartaric acid, oxalic acid, citric acid 5¢] &
AEA T, malic acide] T XA E 3891
mg/100g7 YRFIAAFA 1541 mg100ge Hatn YN
1, tartaric acide BAAAET Uk AT zbz
3958 mg/100g7} 18.83 mg/100gS 393tm gglon, D
4] AEol= succinic acid’} 0.80 mg/100gz} furmaric acid
X 018 mg100ge] WFo R FHen Y-S U FPo-
ool Aig B uf WAAF Algkg AP
2= malic acid9} tartaric acid7} F¥
o2 #wgHnh

[
%TT——

& &

@ o

8 Control(general sunsik)

]

8 DMS(diabetes mellitus sunsik

-

Organic acids cgltent(mg/ 100g)

< W

Oxalic Citric Tartaric Malic Malonic Succinic Iactic  Ramaric

Fig. 2. Organic acids content of functional health sunsik for
diabetes mellitus.

Values are means of three experiments.
Control: general sunsik, DMS: Diabetes mellitus sunsik.
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Fig. 32 A4AEY frEor=st 248 248 Ans
eSS AAAEY 38 fElopn|=Ate 2% serine,
alanine, arginine, glutamic acid 3 aspartic acid S22 F9lg]

Now, UutdA AES AT serineo] 9706 mg/100g,
arginine©] 95.06 mg/100g, glutamic acid’} 50.69 mg/100g %=©.
2 52 AFE BYth @A E serineo] 154.32
mg/100g, alanineo] 151.87 mg/100g, glutamic acid¥ ke
100.00 mg/100g- 2.2 2 &S Yehidn HAAE F
alanine3Fo] 71 wokeh AAAF FoME Felotumal
o F FFe Pz Fo] 838.887 my/li00go 2 YurA

AAF 498605 mg/lo0g Rt Fe YL ehigich

Total

Arginine 8
Lysine ¥
Histidine M
Phenylalanine B
Tyrosine B

Leucine §

Isoleucine ¥

B DM S(diabetes mellitus sunsik)
Methionine © Control(general sunsik)

Valnine H
Cystine M
Alanine PES
Glycine P
Proline P4
Glutamic acid =99
Serine FEmREM
Threonine

Aspartic acid L . A .

0 100 200 300 400 500 600 700 800 200 1000

Amino acids content(mg/100g)

Fig. 3. Free-amino acids content of functional health sunsik
for diabetes mellitus.

Values are means of three experiments.
Control: general sunsik, DMS: Diabetes mellitus sunsik
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Fig. 4= AAAFY APt 248 24939 292 Yehy
Atk Fa ARk 2= linoleic acid, linolenic acid, oleic acid,
palmitic acid % behenic acid o] Q1% Yt 1 = linoleic
acid?] L P A F 3948%2 ¥ FHEFS B
dom, oleic acide FAAAE 12.58%%
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TUSFA |

TSFA P
Erucic acid(C22:1) B

@OMS(diabetas mellitus sunsik)
Behenic acid(C22:0) §

Arachidonic acld(C20:4) kg EzControl(generai sunsik)
Linolenic acid{C18:3)
Linoleic acld(C18:2)
Oleic acid(C18:1)

Palmitic acid(C16:0)

o 20 40 60 80 100 120

Fatty acids content(%)

Fig. 4. Fatty acids content of functional health sunsik for
diabetes mellitus.

Values are means of three experiments.
TSFA; Total saturated fatty acids, TUSFA; Total unsaturated fatty
acids, Control: general sunsik, DMS: Diabetes mellitus sunsik.

M4 MiZel 271 =4

Fig. 5= A4AFY 7712 248% Jehigith 8 %
7|EE% P, Ca, Mg, K, Na 5o|qlch. P9 ke Uukd
AR Fo= 641 my100g0 2 =& dtkolglor} T MAlR)
FAMT 487.81 my100g $F FE0 2 o] MAANES
Abgol HA Al PY w& FFoz A Ade ANAE
2 F e HoJEHE JMH & F dedE #AvdEn

Ca¥tedd B2 Fel 33225 my100g2 Ho &

% 1o
2=

250.19 mg/100g3} 246.73 mg/100g2.2 %ty K3 Naol g
Fe iy AF 42 21995 mg100gzt 203.26
mg/l00gC. 2 BATh FeddFe i AFo] 247+ 939
mg/100g0 2 ¥ TS Uk E3 Mn, Zn, Cu
2 Co 59 FIIAE 4% g o] YUt ol 4
#E £ o N4 /WEAFs Co, Mg, K 2 Na 59 ¢}
ALt o REol o] AAAES A =Hw
AFaAde] 712 FFHoEAM vl F23 o|&IIAE
7RI Q& ¥tk ohlg} QA Ade] FAS e uj$ F9
& g2 & 5 slegE A4

MA MEe sH = g

AAAEFS Fo= FFS 3% 43 Fg 6o Uelhl
At FH e gy A Eo 43610 mg/100go 2
2 FHFE Byon, Iyt Ee] 22932 mg/100ge] H]

eRHSITh ool vz & o 44
SYRHES FRL Qo 4
A AAZE)5E ¥ & Gove yZan,

Hir
rlo
nS\J
o
ot
tlo

N

i

O
(%]
3
N

HAAFS JUABYS SRR dale] AABA

m T T sy
41 34 |
3 §7.81
8 500 @ Controt{general sunsik) ;
3 BDMS{diabetes mellitus sunsik) |
%0 i
[~ H
2
g 20
% 219.9%6 x0.26
20
=
100
939 815 385 07 0015
784 418 48 ggr oo
0 = k E: R, ;
P Ca Mo K Na Fe Mn Zn Cu Co

Fig. 5. Minerals content of functional health sunsik for
diabetes mellitus.

Values are means of three experiments,
Control: general sunsik, DMS: Diabetes mellitus sunsik.

(EDA( electron donating ability, %))& ZA3 Zi}= Fig 6
of vEiitE AAAFY] Fistd S vlasty) Hstol
g3k 9l BHA 200 ppm 55 BHT 200 ppmsiE
AdagiziAz 2 422 atocopherol 400 ppm FZ=9F A
HAF FEEY P8P E ZH590E BHA 200 ppm
TE9 BHT 200ppmE=e AAZTHSL 96.81%9F 97.00%
0}z, a-tocopherol 400 ppm %59 HR}F %L 70.57%9]
Qom, MAAENME By AFo] 2675%) Fiksie
& BT o]R& BHA 200 ppm 5%} BHT 200 ppmE %
o grksiabAdol nls) oF 30% AEo] 84ksES, a-tocopherol
400 ppm FE9] Ao vl of 40% Fxo ey
S 7HE AR Jeldth ol2dl Aiks MAAE] F5E
o] FErb W ARE R MAAFY FHE Fekol
F& FEoleke A9 2SS vlus) B o) A4AES &
A S JEe Zos wad 4= Atk

Content(mg/100g)

s 8888883488

ol A Io 0 20 40 60 80 100 120
Control DMS EDA(%)

Fig. 6. Total phenolics content and electron donating

ability(EDA) of functional health sunsik for diabetes mellitus.

Values are means of three experiments.
Control: general sunsik, DMS: Diabetes mellitus sunsik.



rx
1>

>

o 32 4
KR v

I

309858 A5

> oo 8 o
2L ok 2o

ofl

kr

¥ 39

o=

o

2
o4 o X r

£
fo o of.

2 o
2
2

1

e
32
=]
>

tjo

& oft rr
AFrooft
b i

= AAdME 3=
, AAAR 7|3
53 HAFE 4™
Az e A
HAA 3
< JHAE AR
o= Bgn.

e Ir
i
¥
[¢]
)

1> 38
[]

E
od 2

oX
o
i
olr
S
w

=N

it

> Hir

X o
n{n

2
B2 g

;

e
L
£
e

o

py|

=

ko
A o

i
o
S

—_

o
1=
i

o Y4

ox o2 I» {1 1o ¢x n2 au rx
o)

2~
T

—+— Control(general sunsik)
-~ DM S(diabetes nellitus sunsik)

Fig. 7. Sensory score of functional health sunsik for diabetes

Values are means of three experiments.
Control: general sunsik, DMS: Diabetes mellitus sunsik.
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o} sucrose@ g AAAFA A M =L FHEFE U
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