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Abstract

This study analyzed and examined the anti-oxidant properties of Saengmaegsan chocolate, and blood glucose levels were
examined according to the Saengmaegsan chocolate intake. The total carbohydrate content of the chocolate was 57.8%,
crude fat was 31.5%, crude ash was 1.6%, and crude protein was 4.0%. In Saengmaegsan chocolate. Furthermore, total
polyphenol content of Saengmaegsan chocolate was 191.52 mg/100 g and DPPH scavenging activity was 87.06%. The radi-
cal scavenging activity of the Saengmaegsan chocolate was higher than that of norma milk chocolate. Also, blood glucose
levels were significantly lower, by Saengmaegsan chocolate intake, than by norma milk chocolate intake. These results
indicate that Saengmaegsan chocolate can be used as a safe and is clinically applicable as a supplementation of in diet
therapy for both healthy and diabetic persons.
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Table 1. Composition of Saengmaegsan

Korean name Scientific name Weight (g)
Mekmundong Liriopis tuber 80
Insam Ginseng radix 4.0
Omija Schizandrae fructus 40
Total 16.0
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Table 2. Operating condition of ICP for mineral analy-
sis

Power 1kw for agueous
Nebulizer 3.5 bars for meinhard type C
Aegrosol flow rate 0.3 L/min
Shedlth gas flow 0.3 L/min
Cooling fas 12 L/min
Ca 393.366
Mg 279553
Na 588995
766.490
Wave length(nm) P 213.618
Fe 233204
Zn  213.856
Cu 22479
Mn  766.490
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Table 3. Energy, lactose and proximate nutritional com-
position of Saengmaegsan chocolate(dry basis)

Ntrition Content
Energy(kcal) 5.1+0.2"
Crude protein(%) 4.0+0.2
Crude fat(%) 31.5+2.3
Crude ash(%) 1.6£0.2
Carbohydrate(%) 57.816.8
Lactose(%) 48.1+4.9

Y Vaues are meanS.D.

Table 4. Minera composition of Saengmaegsan chocolate

Minerd Content
Na(mg/100 g) 102+ 02"
P(mg/100 ) 191.3+43.2
Ca(mg/100 g) 513+ 9.2
K(mg/100 g) 329.1467.3
Mg(mg/100 g) 106+ 1.1
Fe(mg/100 g) 5.4+ 0.8
Cu(mg/100 g) 0.1+ 0.0
Zn(mg/100 g) 03+ 0.1
Mn(mg/100 g) 0.1+ 0.0

Y values are meantSD.
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Table 5. Antioxidant activity of Saengmaegsan chocolate

Antioxidant activities

Sample Total polyphenol  DPPH scavenging
(mg/200 g) activity (%)
Control 162.70+0.42" 43.27+0.89
Saengmaegsan chocolate  191.52+1.12° 87.06+2.94"

Y values are meantSD.
. Significantly different from the control group a p<0.01.
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Table 6. Blood glucose concentrations of the subjects
according to Saengmaegsan chocolate intake

Hedthy Hedlthy Diabetes Diabetes
BGL subjects subjects subjects subjects
(mg/dL) SMS Normal SMS Normal
CHO. CHO. CHO. CHO.
Fast BGL 982+ 52" 984+ 82 121.8+115 1226+ 99
30 min  1258+120 1364+ 68 143.0+102 157.9+152
60 min 1202+ 92 1295+152 1393+ 88 161.0+ 84
90 min  1154#11.2 117.7+ 89 1285+105 145.7+12.7
120 min  1102+106 1082+11.1 1230+10.2 1452+150
150 min 1002+ 6.8 1000+ 52 1230+ 9.9 1430#116
180 min 9744125 982+ 52 1200+ 0.2 138.0+119

Y Vaues are mean+SD.

’ Significantly different SMS and normal choccolate in the same
group a p<0.01.

BGL : Blood glucose level.

SMS : Saengmaegsan.

CHO : Chocolate.

oﬁ

AFolm £ HAT & P 4FL
37} ATE AT, 2 TF9) Y AR
g 2Feo) Sg3kuA sgdck ol wek BF 29

AR S Wisief 2231 AAxsisle 9Y

Bl
ofj
&
ﬂilf
b ©
1101‘

o ﬂl{

29| skt A7) a7
e

L

s

el

™, I gAtel ANRlS e s g
o}

= ZFoAA E
FHA Atz B

ZAtel 2
B Aqe Rt 200795 s A7ue] e 9]
3 ool om ofd FA=YTh



374 e - Ads

A
o

W 9] 1791 (2005) gHolskE. A<, 9443 p 559.

oA (1998) 7L 25 H MER EejueEsieEe] £
9 53, 183, 53 d¥Ed A 13 2F8, Pk
A g& HEAE. pp 93101

(S (1990) S, Yhb, ARkt p 83, 116, 155,
346-374.

Ak (1986) dbiHAEEEE. dont, ZCHifit. p 1, 19, 38, 39.

oJAIZl (1982) 275, 57, QIRISIAETHAL pp 119-120.

A=rgro)gstA (1994) B8k ML, JHAL pp 622-630.

HKSHZ (1965) JTHaLE. A, dbkERE. pp 38-39.

A F AR AT (2002) F=2F AL A2, pp 296-315.

a2l F o) ook (2000) A1F . ME, pp 472-473,

FES (1980) BHAWAL A, ABAAF43A, p 48,

AOAC (1990) Official Methods of Analysis 15th ed, Associa
ciation of officia analytical chemists, Washington, DC,
USA.

Charlseri S, Dimick PS (1987) Cocoa butter-its composition
and properties. Manufacturing Confectioner 47: 115-120.

Chu YH, Chan CL, Hsu HF (2000) Flavonid content of severd
vegetables and their antioxidant mushrooms (Agricus bis-
porus). J i Food Arg 80: 561-570.

Graaf, J, Sauvage Nolting PRW, Dam, MV, Belssy EM,
Kastelein JJP, Pritchard H, Stalenhoef AFH (2002) Con-
sumption of tall oil-derived phytosterols in a chocolate ma-
trix significantly decrease plasma tota and low-densty li-
poprotein-cholesterol levels. British J of Nutrition 88: 479-
485,

Jung IC, Kim WJ, Park SH (2006) Study of oriental pre-
scription for medicina food appplications. J Oriental Phy
& Pathology 20: 629-633.

Kim DU, Yoo MS, Pyun YR (1989) Effect of solid content
and particle size on the flow properties molten chocolate.
Korea J Food <ci Technol 21: 75-79.

Kim SY, Rho HJ, Oh DK (1997) Effect of addition of frac-
tionated milk fats on fat composition and melting behavior
of cocoa butter Korea J Food Sci T Technol 29: 23-29.

Lee JY, Seo JS, Bang BH, Jeong EJ, Kim KP (2003) Prepa-
ration of chocolate added with Monascus barley Koli pow-
der and quality characteristics. Korean J Food Nutr 16:
116-122.

. o]ﬁ_%

g3 JeobAlo} Skt

Lim JH, Kim BK, Park CE, Park KJ, Kim JC (2008) Anti-
oxidative and antimicrobia activities of presmon leaf tea
and green tea. J East Asan Soc Dietary Life 18: 797-804.

Moon SW, Park MS, Ahn JB, J GE (2003) Quality characte-
ristics of chocolate blended with Bifidobacterium-fermen-
ted isofavone powder. Korean J Food i Technol 35:
1162-1168.

Murphy KJ, Chronopoulos AK (2003) Dietary flavonols and
procyanidin oligomers from cocoa (Theobroma cacao) in-
hibit platelet function. Am J Clin Nutr 77: 1466-1471

National Rura Resourceces Development Indtitute (2007) Food
composition table. Hyoil, Seoul.

Posaci C, Erten O, Uren A, Acar B (1994) Plasma copper, zinc
and magnesium levels in patients with premenstrua ten-
son syndrome. Acta Obstet Gynecol Scand 73: 453-455.

Rein D, Paglieroni TG, Wun T, Pesarson DA (2000) Schmits,
H. H., Gos=in, R., Keen, C. Cocoa inhibit platelet activa-
tion and function. Am J Clin Nutr 72: 30-35.

Rios LY, Gonthier MP, Remesy C, Mila I, Lapierre C, La-
zarus SA, Williamson G, Scalbert A (2003) Chocolate in-
take inceases urinary excretion of polyphenol-derived phe-
nolic acdis in hedthy human subjects. Am J Clin Nutr  77:
912-915.

Shin DC (1999) Effects of Saengmaegsan extract on the car-
diovascular system and regiond cerebral blood flow. Ph D
thesis, Wonkwang University.

Singleton VL, Ross JA (1965) Colorimetry of total phenolics
with phoshpomolyhbdic-phosphotungstic acid reagents. Am
J Encology Viticulture 16: 144-158.

Weiss TY (1983) Commercia oil and sources. In Food Qils
and Their Uses, 2nd ed., AVI Publishing Co. Inc., West-
port, 51.

Yoo KM, Lee KW, Moon BK, Hwang, IK (2005) Antioxidant
characteristics and preparation of chocolate added with So-
chungryong-Tang oriental medicina plants extracts. Ko-
rean J Food Cookery i 5: 585-590.

Yoon SH, Shin WK, Lee YH, Rhee KS (1992) Studies on the
development of cocoa butter equivalent fat by reverse-mi-
celle enzyme reaction system. Korea J Food Sci Technol
24: 111-116.

(2009 64¥ 23Y F<, 69 269 AH)



