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A eabedel M theke Wshrh vpERtaL givk #H< 20— g 54 37F 2 HehAE Algsialth
30t &H|Ate] Aol Al 75 FESE AX 7)Y (self
—gifting) ¥} 247 FEHS Foke g aHTE o 2. AE 2wy
F8hE L SNS Fe g RS ke oY 1 2.1 AQA=
A4 RS B9 UAE A9 TFEE Sk flem S BaAHE Bu((F)edyLaee}), tA2ZB((F)
CAE Al qris A 92 A7) 10%5 st FH2ED), FBAR(EF) ML), WE(GF)REE D),
3 AAE FA8L Ak 2FH L HoBEr Tt THESHAF((F)CIALAD), oFFza Z2((F) o]
heobroma cacao)Wi-2] oA 92 U5 o AFd A& AlFEE= AES LAEke] ALE-EIT)
5 Ee AERE 55 7kl 7 AR g3 <l At 2.2 Hlo|9 AR 238y € 22
3t 58S 7 Aew A vk ERARE(Ribes nf EAARE, o}E]23 T 107149] 2418 AAste] gt
grum L) 7% Riejglate] Gjdsow §3 HA57} 3t 2 kel S SAsth 1 A BEARESL EY4
AAEAQL ] (berry) o] dFoln] dufsel olo] B A& B 223.05%2.34(mgTE/10g), FHehReol= 71.45+2.22
oz of&¥a Sltk(1). &¥ard(oligosaccharides) 4 (mgRE/10g), DPPH A-&4alt)Z+ 27% 50.73£0.67(%),
shaae] ofal] A wallHA @ dAasg AR ) ABTS A4z 27% 10040.00(%) 0.5 aHtsielol
AU 8l W o] SA1S ek Wt ) =5 W oyt The Aol ¢ste] BRAUES |
I'sel st o o]g3 v 2TBS Az}, 12w 9 A% A
2 ATelME 7o) fata Fatsl @de] Hof Ao =fs FE MEALE 71548 989 olfxaE 3L
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Put whipped cream and oligosaccharide
in a beaker and Using a preheated hot plate in step 4, stir until
50°C using a spatula for 3 minutes and 30 seconds.

)

Place dark chocolate, black current, and artichoke in a bath
vessel and stir with silicon spatula for 5 minutes using a water
bath set at 75°C in advance.

!

Remove the bath vessel from the water bath, and add butter &
stir with silicon spatula at room temperature until melted.

!

In a bath vessel, mix and divide the beaker with whipped cream
and oligosaccharide into three times.

!

Stir for another 2 minutes and pour into mold and harden in
refrigerator for 24 hours.
[3£ 1] Procedure for preparation
of Ribes nigrum pave chocolate

[3£ 2] Formulation for functional pave chocolate
prepared by different ratio of Rrbes nigrum powder.

. Con | 1.61% 3.23 4.84 6.45
Ingredients (g) n
trol BC %BC %BC %BC
Ribes nigrum 0 5 10 15 20
Dark chocolate 200 195 190 185 180
Whipped cream 70 70 70 70 70
Butter 20 20 20 20 20
Oligosaccharide 15 15 15 15 15
C. cardunculus
5 5 5 5 5
var. scolymus

Total(g) 310 310 310 310 310

D1.61% BC : Added Ribes nigrum(Black Currant)
powder of total volume

2.4 FE3=F(Moisture Content, M.C)

AAAS-(AVG4101, OHAUS, China)S o-&a dh#| %
23 5g& F3&l wAl HF F Ax7]1(JBS-D0200, JBS Int
ernational Inc., USA)ol] 21 105C=E 24A|17F Bk Ak}
g AXH(A0AC) LR 23] Hhasle] =A&3T)

2.5 ¥ AF=(Total Acidity, T.A)

v 229 5g8 TR 95mLE 7le) AlRE ARSI
o} 100mL IYZ EefAe 158 FHdl 1% php AA1¢
S 3—4%85 713k 5 0.IN NaOH §9jo 2 Fod Fuby
o] Uepd w7l AA gt} 22519 B34 Aol of 79
D2 AE-SA o] vehd wizbA] AA gt g5 ALk
(0.1N NaOH®] £4%#x0.1N NaOH 1mL¢} ¥t
714k0.1N NaOH 97h)/A|5%x100S ©]&3fo] -3t
7} A3 23] wkEste] Bargks Feelch
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2.6 714 13 E(Soluble Solids, S.S)

b 223 5g TR 45mLE el 59 H =4 2
A(N-1E Brix 0~32%, Atago, Japan)Z 33| WHg5}o]
et
2.7 393 (Reducing Sugar, R.S)

| 2F3 5gS SRS 45mLE F& 423 AR
(CFM~-100, Iwaki Glass Co., LTD, Japan)& ©]43l &
A& FsH AlRE ARSI Bl 3R 100mL Seh
o] A £ (Rochell salt 90g, NasPO; 225g, CuSO, 30g,
KIOs 3.5g in D.W up to 2500mL) 25mLE FHal A8 5
mLE 7}ete] 30mLE W= ¥, SHEo|Eol 7Fdhate] 24
ojle] A tar, Fehs] 37 &<t Ak F CuSO, A3
o] F7lol YA EF shHA S2E Fofl WAt 1
S B £9(Potassium oxalate 90g, KI 40g in D.W up to
1L) 10mL$} C €4(2N HySO4 1L) 10mLE Al&el 7Fs)
of 2 Z3sl AAEE Helvh 1% A AA S 3~
7k #, D &<1(0.05N NayS:0; 1L) 2.2 sha4] S23lo]
Lehd mi7A] Aoy g AR (S=1.449(Blank ]
D & ARE - A|59 D & ANY) « VYA RS
o] gsto] 3Tt 7F AFL 23] ket Hghs o)
At
2.8 A%

A5 gz ARgsl] MAA(SP-80, Tokyo Denshoku C
o Ltd, Japan)Z AFg-3te] LEk(Lightness), a%k(Redness),
b#k(Yellowness), AE#L(Color difference) g 23] Wy =
geto] Hatgho® Yot o AR E5= ¥ (stan
dard plate)®] X# 82.04. Yk 83.84, Zh2 96.59°]
AT
29 233

Texture Analyzer(CT3 10K, Brookfield International
Inc., USA)Z =43} First cycledlA 7 %=(Hardness),
Ho) &2 (Peak Stress), H2J(Adhesiveness), Second
cycledld  £HA(Cohesiveness), ©-#A(Springiness),
A (Gumminess)& YERNRITE Probet™= TA41 Cylinder
(6mm D, 35mm L)& AF&-3}aL AAIg A4 7 3 3¢
Fom 103] ¥HE SAste] Wt FFAAE T8Il

[3 3] The Operating Condition of Texture Analyzer

H

e

Sample size 25 x 25x 10mm
Test type TPA Cycle
Target value 6mm
Trigger load 4g
Test speed 2mm/s
TA41 Cylinder
Probe

(6mm D, 35mm L)
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2.10 33 2 gasrE =4

ohe] 2Z3¥ 5g& 70% ethanol 95mLE 7Fske] 4,000 R
PMefl A 2043 A4liEelst 7 7t ol ¥ (Whatman No.2)
A1 5 0.45um AlFA] o] Millipore No. SLHVO025NS)
& @ F AsE AREESIth
= d=A 9Ee] 92 Folin—Denis's method(2)
of whg} FAsE AlE ZH7F 0, 200, 400ule] THS
Zy7} 2550, 2350, 2150ul, 2N Folin Ciocalteu 150ulE 7}
3ko] 387 Whx)8kar, 1IN Sodium Carbonate 300ulE 7135}
of 3L WA & haell A 2A17F E<F WRSAIA 725n

mollA FHEE S5k o|w Tannin acid(Sigma Che
mical Co., USA)E AFg3sle] ¥ AFAHS 24 & & ¥
=4 e s AR
10g) o= YERRAT

% ZEPR o= RS Davis MY S o] 83513 &
= I SA AREE A sUg P oE FEAS FH
FaL, Algel 0, 200, 400ulol] 90% diethylene glycol 2
800, 2600, 2400pulE ¥ 1IN NaOH 200ulE 7}ske] 2+

o}}l

10g % mg Tannin acid (mg TE/

FN

ol

233k & Ao 1A17F HESAIA 420nmolM SHEE
=239tk o)wf Rutin(Sigma Chemical Co., USA)E A}
%6}04 ¥ AsAS e} ZA ‘6‘]— = Eg].y_J‘ ]_‘ ﬂ.@% 8‘31-
ZFS A& 10g & mg Rutin Equivalent(mgRE/10g) 2.

DPPH(1,1—diphenyl—2—picrylhydrazyl, Sigma—Aldri
ch, St. Louis, MO, USA) 2}tz 271% Blois®] ¥ (3)<
o]-83}9th. DPPH 39.0mg= 70% ethanol 500mLel o
0.2 mM= ZAlste] AR&SFSITE AJF blank F3%= #ke] 1
0+0.10] &= 24sto] ARgaolom, S
2mLol 0.2mM DPPH&9 2mLE 7}sle] AollA 308 &
of H}Q‘/\]yl = 517nm°ﬂ/\1 .Ti‘iﬂ—l:g =3 ]—031“4— ]eoﬂ )
21 70% ethanols 7}gt Control®] S¥=E 7 54314
DPPH free radical 4752 ®it-&= HERHAT.

ABTS gt)Z-& o] &3 34tshe ABTS+cation d
ecolorization assay HHHoll oJste] AlEkaict TmM 2,2—
azinobis(3—ethylbenzthiazoline—6—sulfonic  acid)®} 2.6
mM potassium persulfateE HF L= 23sto] oA 2
WAl A 16417F 5<F BA|ste] ABTSE &AAIZ $- 734n
mollA FFE Fho] 1.0£0.27F HEE 70% oeeR 34
sG] 3|4 E &9 3mlell A& 29 0.1mLE 7}ste] 10
B Fob ALoa WA 3 3 734nmoll A EHEE =A%
U 7} 359 guZ A7 @S FEES Al &

7ol §3ws 7 24ske] ABTS Btz 275

o Az

= (e}
54

Zﬂ%kﬁﬂ Shal A| kA 3-8} fi.“ﬁ 1275 panel = 1'%}
of IsHAE A7) dol Ao 545 dstiqlrh &
SHAA S =Y 7]§E% 71 2 whedshes Aol
thste] 74 Ao ® Algste] A7t 95 E e
540] w2 AoR siqlth JrakEe AV, 3, 24 A5,
TEEA, T 7leew AAselth
2.12 AR

RE HolEe W54 $ Jago® Yehgion, o
7+ 7F] oA AAL SAS RIS ARSI B3l
RE RS M BAHRA(ANOVA) S 78] § ARFEA 0
2 LSD(Least Significant Difference) 73S A3t}

3.1 ukyR
FEYF, B AR, BAFe B W] S}

Fol wet FeH o o= A Bilown] 74 1
FE2 A 7 Aol gl Ao vtk Avks i 49
2t

[ 4] General ingredients of pave chocolate prepared

by different ratio of Aibes nigrum powder
Con 1.61% 3.23% 4.84% 6.85%

trol BC BC BC BC

MC(%)  14.8 15.5% 15.5% 16.2% 16.3

T.A(%) 0.28% 0.51Y 0.68" 0.85" 1.02¢

S.5(%) 40 40 40 40 40
R.S

(mgle) 35.59 40.6°9 47.8% 55.1%) 58.9a)
mg/g

c)* . Values with different superscript within products are significantly

different at p<0.05
32 A%

L gk b &k A E @&tk Aela Abole] 214 Afo]
7H WERA] R0kt a g dizTreh ARk Apolell A -]
& X}O]E AT = gom, AP Fele E9AdES]

Fol S7VETE a grol FolHoR TR EAT &

91 . 34 A ¥ 59 2
[3£ 5] Hunter’s color values of pave chocolate prepared by differ

ent ratio of Kibes nigrum powder

Exp. L a b AE
Con 20.08 1.18 3.37 73.32
trol +0.51%”" +0.01" +0.127 +0.52"
1.61% 21.10 0.27 3.49+ 72.28
BC +0.139 +0.09” 0.037 +0.13"
3,23% 19.99 0.71 3.86 73.41
BC +0.36" +0.12¢ +0.56" +0.39"
4.84% 20.43 0.90 3.81 72.56
BC +0.62") £0.09" £0.297 £0.54%
6.45% 20.66 1.80 3.29 72.96
BC +0.72 £0.33" +0.67" +0.60"

ab)* : Values with different superscript within products are significantly
different at p<0.06

— 469 —



3.3 XAAE
Aret Al &

sto] frejdo = Frleke Ao® Yelgt) F2de

ok Al 7k 94 2

o
Aol LhehA ekgik S4Bl e

[3£ 6] Texture properties of pave chocolate prepared by different
ratio of Ribes nigrum powder
1.61% 3.23% 4.84% 6.45%

Exp. Control

BC BC BC BC
Hard 3859+  487.9f 585.0f 6188+  758.8%
ness(g) 445 76.39 59.8" 143.5" 107.5%
Peak
1.51 1.91 2.29 2.55 2.98
stress o D 5 ) a)
i +0.17 +0.30 +0.23 +0.35 +0.42°
(N/em?)
Adhesiv
8.4+ 11.6% 10.5+ 11.8+ 11.3+
eness b 2 ab) ) a)
3.33 1.99 2.60 2.08 2.53
(m])
Cohesiv  0.44% 0.51% 0.40+ 0.41+ 0.38+
eness 0.17% 0.03% 0.07" 0.07" 0.07”
Springin _ _
5.83+ 6.15+ 5.36% 5.48+ 5.23+
€ss
1.32% 0.34% 0.47% 0.25” 0.40”
(mm)

Gummin  170.8+  247.3+ 2343+  266.0t  295.6+
ess(g) 66.079 4374  5271"  51.64* 63567

d)* @ Values with different superscript within products are significantly

different at p<0.0b
34 g3 2 sy 27

T e B F SR ol S S 747 23.2
38—28.174mg TE/10g, 5.338—7.906mg RE/10g°]312.
H, 272 Aol oA o ® Apol7t fidlom AAo
S7 ] meh o)A o ek AES Eilth

DPPH % ABTS ZHratt]Z 7% #kel W9l 242 5
1.09-75.11%, 99.01-99.33%2] WH$IZ DPPHE &3#
HEES ek At telle AR folAQl Aol7t
dout e A& Aow Akdrh ABTSE #A|A L.
2 99%°1 & FakstE s Bl
3.5 #FHA

i 7H AERS ARSelaL, Bt R o RE A
AH(Color), 3H(Flavor), %A ZAZ(Hardness), HE]¢A4

(Softness), 5

O:

Z34 7] %= (Overall acceptance)S #H7}35}
Atk WsAAE TYSe] B W) BAANE D] At
of w2 uhH 2F ] HH AL A £ T URTE
AlQlgh B AgellA Agtsittal AlsETh

2B RSO A] A a7t Ea AF 7 Agjs) 7heAAde] £
quuﬂ 2288 Jslaz) a9} s 2810 58
H
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Blois Antioxidant determinations by the use
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