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Abstract

This study was conducted to investigate the quality characteristics of candy products added with hot-water extract
of korean mountain ginsengs as the useful food materials. Water content of the products were 0.41 ~0.88%. Candy
product with 5% addition showed the highest content(87.5%) in Brix. pH ranges of the products were 5.50 ~5.56.
In terms of Hunter's color value, L value was lower in 10% candy product(56.40) than that of other products,
while a and b value were increased in 10% candy product. Sucrose was the major free sugar of candy products,
and major organic acids were malic, tartaric and citric acid. Free amino acids were predominantly arginine, serine,
aspartic acid and proline. The major minerals were K, Mn, Na and Mg. Antioxidant activity of candy products
were about 64.28 ~70.88% compared to 96.81% of BHA(200 ppm). Result of sensory evaluation of 10% candy
products gained higher sensory score in overall acceptance, compared to the other products.
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Table 1. Fomulate of candy added with hot-water extracts of
Korean mountain ginsengs

Formulation ratio of samples”(%)

Materials
5%-candy 10%-candy 15%-candy

HWEKMG” 500 10.00 1500
Isomattoligosaccharide 2775 2775 2775
Sucrose 010 010 0.10
FKMG” 015 015 015
P-KMG” 200 200 200
Water 6500 6000 5500
Total 100 100 100

yHot—water extracts of korean mountain gunsengs, Flavor of kerean mountain ginsengs,
"Powders of korean mountain ginsengs, ~Samples are S%-candy, 10%-candy, 15%-candy
, candy prepared with 5, 10 and 15% hot-water extract solution of korean mountamn
gnsengs.
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sed &, FES 15T AYridazy, 2dd
Kjeldah! & 278 28, 2292 Soxhlet 524, 24
fritted glass crucible method %, %3]#-& 243|314
EZA5te] WEE2 JEAUTh 7H8A FEAES 1009
A G, 2, A, 244G 2 2RSS W goR

oAk

o do wt Az

ST, pH, ME 2 ZmH= g &3

AFe) FeaA e Ak AAE 20 gol ZH4 100
mLE 7hshel wHE F A tAYREA(PR0L,
Atago Co,, Japan) 2 38] ¥h2 2 3le] BHuj4g Fato]
T8 W R Uehigich pHE L it A0 A F
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20 goll 5 100 mLE 715k] vl @ F ool S pH
meter(Model 15 pH meter, Denver Instrument Co., USA)S
AHE3te 33] WhE ZA4sted gie g Yehiit: Y=
£ A AA(CR-300, Minolta Co., Japan)& AH&-3fe] el 4t
ACAE o FFH] HEQ), AN @), FAED) 2 total
color difference( AB)S 243l UERISIT. o|u) %F )
A (L: 93.89, a- 185, b: 1.39)2 AFE-3I9 TH(12-14).
29 38 Folin-Denis(15-16) 2.2 24 &&=t
2, & 10 go] 80% oS8 100 mLE 7tete] S

Z}7) 7} H2ZE heating mantledl| A 80T, 2413t ¥HE-3&
% Whatman No. 52 A8t t). o2 40T 2 Fa3
A3 % 80% ) E-&d 5 mLE LT 9] %4
1 mL 9} Folin-DenisA]°F 3 mLE &3}3he] 3057 420
A - 10% NaCOs &4 3 mLE 7hsto] E3atal
Aol 1A]3F AA|AIZ] F 760 nmel| A F2=E S8t
Gt ol A FFAL gallic acidE ©]-§3le] 2t

e,

Relg 24
2% B2 AR 10 gof] 80% o ek 100 mLE
7bete] §7Y2717F 527 heating mande o4 80T, 24]

Z¥ ¥HE-3% & Whatman No. 52 73153tk ozt
hexane 0.2 A& AAst 40T IAF F & /T
5 mLZ %83 T4 Sep-Pak CisB T7A|#H 045 um
membrane filter 2 o 23 & HPLC(Waters 2414, Waters
Co, USA)TA & AR = ARESIRATE o) Z3-2 carbohydrate
column(3.96 mm ID x 300 mm, Waters Co., USA)S, Z3l &
T 407, o] AN acetonitrile:water(85:20, V/V), §&-&
1.8 mL/min., A 5FYZFL 1 pLe] 2 o2 RI detector
(Model 2414, Waters Co., USA)olj A &35 T(17-18).

R 2
B7)14 B A8 10 gl 80% ol EH-&-&-9F 100 mLE
shod 31

7F FW7z}717} B2 heating mantleo] 4| 80T, 24]
7b WkE-22Z 5 Whatman No. 52 o 2}8l%th o 3o &
hexane©. 2 A A& AA £ FFF 5 mLE F&3ta,
Sep-Pak Cyz cartridges % 0.45 pm membrane filter2 o3}t
% HPLC(Waters 2695, Waters Co., USA)Z &3} ch.
olu} Z3-& Shimadzu SCR-101H(7.9 mm ID x 30 mm,
Shimadzu Co., Japan)E AHE-3on, Z@ 2=+ 30T,
o]/ 01% phosphoric acid, f--2 0.6 ml/min, 7 &7
% PDA(Waters 2996, Waters Co., USA)E 215 nmol|A] B4
SFATHLS).

felolol M F4
Sglopa| Ak AR 10 goll 75% ethanol 100 mL< 713
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o] 80T 2A1Z BHEFE AAS AL 45C 2d5S
3} 02 M sodium citrate buffer(pH 2.2)8N 5 mLZ % &3
1, Sep-pak Cig(Waters Co., USA)X2]d+ F 045 um
membrane filler2 A3} & olu| - ALREE A 7] (Biochrom-
30, Pharmacia Biotech Co., Swiss)Z 233} t}(18-19).

2713

A

He

A A) 2 HCEH0(1:1, v/v) &< 10 mLE 713t &A1 7] th
o] a2 gl FLUAZ Al713 HCEHO(1:3, v/v) &
10 mLE 7hele] ATe F FF4 100 mLE 3 &3t
BEMadox dtod ICP(Ris Intrepid, Thermo Elemental,
UK)2 77t 243H9Th20-22)

sasigs 55

DPPH(1,1-Diphenyl-2-picrylhydrazyl)ol] ©]gt &hats} &
45£78& 0.15 mM DPPH v &2-8-9] 4 mLoj| A 53Z
1 mLE E33F o3 A-&olA 3083t WA] £ 517 nmefjA]
FE=E 33515tk " BHA, BHT 3 a-tocopherol-§-<!

Aot e WYPos FFEE 5439 Electron
donating ability(EDA(%))<= A &3 72 FE 719 &
FEAE WEEE FAISATH23-25).
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Table 2. Proximate compositions of candies added with hot-water
extracts of korean mountain ginsengs

(umt * %, Wet basis)

Ingredients

2
Samples” ok (e ke Cnde
profein lipuds sh fiber

5%candy 041:004° 063:006 0750006 013000 00710000 97%6+L78
10%-candy 038:00 0740014 093009 010002 0101000 97482123
15%-candy 088:0011 0890007 0970015 018:0007 01250001 966178

"Values are means+SD of trple experments
YSamples are 5%-candy, 10%-candy, 15%-candy , candy added with 5, 10 and
15% hot-water extract solution of korean mountain ginsengs

N-free extracts
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gs, pH, M 4 ¥z &

ot AAFEES Ariete] Az AAEL] 7
T, pH, A% 2 FuE TS ST 2= Fe 19
2}l GEE 80.5-87.5% FFLE 5% FHAFEER )
AFol| 87.5%% 71 XA 15% FHIFE BRI AE
o] 80.5%% 7F¥ werom, pHE 5.51-5,56 430 2 A
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213 A= Kang(9)) AollA AANEF2ES o
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Fig. 1. Brix, pH, colors and total phenolic contents of candies added
with hot-water extracts of Korean mountain ginsengs.
Values are meanszSD of triple experiments

Samples are 5%-candy, 10%-candy, 15%-candy , candy added with 5, 10 and 15%
hot-water extract solution of korean mountan ginsengs
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tle] 9 oz AU en, sucrosed] Z-F= 5%
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go 2 7P ve ks Yehlioldl o] 32 ATA R Al
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Fig. 2. Free sugar contents of candies added with hot-water extracts
of Korean mountain ginsengs.
Values are meanstSD of triple expenments

Samples are 5%-candy, 10%-candy, 15%-candy , candy added with 5, 10 and 15%
hot-water extract solution of korean mountain ginsengs
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At £ oxalic, tartaric, malic, lactic 2 furmaric
acid 5o %) gel¥l9ls 71 3 malic?} tartaric acid?}
8 712kl ith Malic acid $E-& 5% AT
V71 511 mg/100 g 0.2 71 W, 10% HAFEE
H7VE7) 27.6 mg/100 g 2 71 Ao, tartaric acide]
e 15% FeAFEE 771 403 mg/100 go 2 7}
Z; Boral, 10% A AAEEE - 7177} 152 mg/100 g2
71 At} 528 oxalic acide 5% A AEES 5 7
20.5 mg/100 g, lactic acidE 15% = AFE 5 7l
14.6 mg/100 g, furmanc acid= 15% 7 5E 874 7)o
33 mgHl00 g2 M B R3S Jedth

B s¥-oandy
R 10%-candy

@ 15%-canay

Lactc Furmanic

Fig. 3. Organic acids contents of candies added with hot-water
extracts of Korean mountain ginsengs.

Comentimg! 1003

Values are means+SD of triple expenments
Samples are 5%-candy, 10%-candy, 15%-candy , candy added with 5, 10 and 15%
hot-water extract solutton of korean mountain ginsengs

welofo| e =M

Fig. 4= 34t A2 52 Hotste Alz9 2
A& oAt 24 BAG 27E VBRI
2] AF AT A Fe] R opa] At FFHS 515.14~945.80
mg/100 g 0], FH fre]obr] it o 2 & arginineo]
236 03~390.06 mg/100 g, serine©] 43.32~62.61 mg/100 g,
aspartic acid 22.92~61.50 mg/100 g 2 proline 31.74~66.14
mg/100 g 52 To 2 wA gaslol UL 15% it
EE2H7Y Rrefotr| it FE S 945.80 mg/100 g=
7V e TS HeElgdt

3, G4t AUAF Bgohv] it F lysine 2
21.81~60.64 mg/100 g T2 15% A A5E 57+
o 60.64 mg/100 g & 714 22 S, threonined -2
19.41~89.01 mg/100 g SFEo 2 15% AHAFEEH/VF
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Content{mg/100¢g)

Fig. 4. Free-amino acids contents of candies added with hot-water extracts of Korean mountain ginsengs.

Values are means=SD  of triple expertments
Samples are 5%-candy, 10%-candy, 15%-candy , candy added wath 5, 10 and 15% hot-water extract solution of korean mountamn ginsengs
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Fig. 5. Mineral contents of candies added with hot-water extracts of Korean mountain ginsengs.

Values are means+SD of tmple expeniments
Samples are 5%-candy, 10%-candy, 15%-candy , candy added with 5, 10 and 15% hot-water extract solutton of korean mountain ginsengs
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AGAFe T8 FHEA 7P 58 SEFE UEI
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78.36~85.43 mg/100 g, Mg®] 7d-¢-= 48.70~81.81 mg/100
g =& kg Bk w3l Cus 27.23~33.66 mg/100
g, Ca= 26.98~28.63 mg/100 g, Fel= 14.02~14.35 mg/100
g, P& 0.87~27.41 mg/100 go| =S Jehioh

St A AFEES HUIse] Az AoAEY] &
Al g g =3 st7] fJsle] EDA(%R)E 543 2o
Fig. 6] Jehfigich. =2t o)A &2 EDA(%)=
62.23~68 62% = +A13F21E A Q1 BHA 200 ppme] 96.81%
o} vl s oF 64.28~70.88%<] 34t3lEA] &, BHT 200
ppm2] 97.00% 9} Wl wahA <F 64.15~70.74%2] At
AL, Gl a-tocopherol 400 ppme) 70.57% <
H| 8l oF 88.18~97.24%9] @HalEAS B o, o
23 A FHAFEE SR A o] Y
AE] FrstEd S el o2 AlRETh

EDA(%)

Fig. 6. Electron donating ability(EDA) of candies added with
hot-water extracts of Korean mountain ginsengs.

Values are means+SD of triple experiments
Samples are 5%-candy, 10%-candy, 15%-candy , candy added with 5, 10 and 15%
hot-water extract solution of korean mountain ginsengs
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Fig. 7. Sensory score of candies added with hot-water extracts of
Korean mountain ginsengs.

Values are means+SD of triple experments
Samples are 5%-candy, 10%-candy, 15%-candy , candy added with 5, 10 and 15%
hot-water extract solution of korean mountain ginsengs
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2, 15% F=AFEEHMF= 2R 0.89%, AL
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0.97%, Z/A 5 0.18%, %3 & 0.12% % =& ko]t
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