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Abstract

Corni Fructus (CF) is a fruit of Cornus officinalis Sieb. et Zucc. and has been used as traditional oriental medicine.
It has various functional qualities such as being antioxidative, anti-inflammatory, antidiabetic, antihyperglycemic, and
immunity-regulating. In the current study, CF was extracted from two conventional extract solvents (distilled water
(DW) and 70% ethanol) with/without high-speed homogenization (HSH) treatments. The extract was characterized
by measuring the total polyphenol contents and antioxidant activities. The HSH treatment significantly improved the
total polyphenol content (from 28.4+0.9 mg/mL to 35.5+0.9 mg/mL), ABTS (from 59.8+0.4% to 78.44+2.7%), and
DPPH radical scavenging activities (from 50.8+1.4% to 59.7+2.8%) of the DW extract and showed a level similar
to that of 70% ethanol extract. The CF extracts were further used to prepare functional jelly with gelatin and other
components such as pectin, fructooligosaccharide, and citric acid. The jelly’s hardness, springiness, gumminess, and
cohesiveness were characterized using a texture profile analysis (TPA).
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M =2 ok, FdeiA|(Seo et al., 1999), MY, dH<t(Seo et al,

2002) 59| thFgt 715d 0] ATkaL BALE AL Qi)
T YF(Cornus Officinalis Sieb. et Zucc )= S5} Mg 283 AFE N AFs FRIN(Lee et al,
Fatol] &oh= 4Y27|UEZ duje s 2008), 2] Z(Shin & Shin, 2008), AEx} 712 (Joo, 1988),

1
o
=X QREF g Fo] GEAHEA U zHHH A 2beko FFAAE A (Kim et al., 2003), 3} Ht -S4

d Z7}8kE FAo]t(Chung et al., 1993). A <Gnj d(Lee et al., 1992), LS H7ksE F7]9 £2 54 (Ko,
o] Ao EAshes AR lectin FE5S FLsH WYE 2010) 5] Hjl H glom A Fejel 2o A spt
A2 ABEARE 7] wiel, AF LS 98] A o gisk Agre vHg Aol A Gelly)s A&
f Guloll A RE AAS 2 (Corni Fructus)s ©1-83 =3 ZHE]Tri TR, BFEA LT ASE A= ol EH,
32 Yo} 2kEfole 27Md(loganin), B (tannin), AFE F2F 6.0 ww% P 2 g 0.2 ug/kg ©lEtE A2 ook

(saponin) 52 WA 9} gallic acid, linolic acid, palmitic 3o}, A= S5 27 2 &0 = Qg 7|57} =
acid 59 7140 VIEF VIER, £A1A, W GFE oF T A A7) A9 fobgel} w1g HEORA 5
] 2kE o] $H3-E o] 1o ™(Ding et al., 2007), B AL Wy glom, HZoe 10th, 20t]e] HL ZoME A
HOot ol k(Kwon et al, 2009), B4, wd 23, w1 Ak FAFE olg delo] B AT BuA
#& A7) FY(Yu et al, 2008; Jin et al., 2010), ¥A 2
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o] F7tslAA ThFe FH79 JHo A7 AE ¥
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oFE ol #8317 98 A-Eo] s AP E L Urh(Lee
et al., 2008; Shin & Shin, 2008). AFFF-8} 7He- AP A &
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TS o] &3t MR FE TEE =Y T e A
o] FExE FYstal FEE o|sey 58 Bt
Atk TS 2 FEES 83 2o AR E AES
7] & 218 HEIEAC] gelatin?} pectin®] B]-&<l w2t
A g Az, 24 2 #A5H7HE T AFHE 7
S IRl f718u7t obd &84 H2E Sl 7t
& AR FF FES ST AR FEES 08T
A 7+eg Tl AR ol &ES Sty Hya
Faglo]l 4 F e kst A74s AR E st
32} gkt

Mz
Arfre diFeFE A olA Fele Az A S 5k
o] &3} oM, gelatine (F)3 12 (Ansan, Korea)oll A
fructo-oligosaccharide = (5+)CJA| & A F(Seoul, Korea)ol Al
Full 3t AFE-3}F%tE  Carrageenan, xanthan gum, %
gellan gum CP KelcoAH(Atlanta, GA, USA)ol|A ull 3}
of A28} .M, pectin, gellan gum, ¥ citric acid= ZH2}
Danisco (Copenhagen, Denmark), Bright Moon Seaw

(Quingdao, China), ¥ Jungbunzlauer (Basel, Switzerland)

oA Tl 8T

a3l A% ARE Table 19 YRR 33} o] &
o

m, o] Wl tlE=TE EDW)T 70% ethanol FZo|H,

i
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Table 1. Extraction conditions of Corni Fructus (CF)

Solvent HSH
DW Treatment
Non-treatment
Treat t
70% ethanol reatmen

Non-treatment

HelT+= EF 70% ethanolo] high speed homogenization
(HSH, DAIHAN Scientific co., Ltd. Wonju, Korea)2 *|
gttt Az ArfE g8 &l IAXA F=
3t e, HSH A2+ 10,000 rpmoll A 187+ @23} 3
T 22 6r7F EtF AAAA FE5HA

& Zolls B 55

Z Zg¥s %2 Folin-Denis ¥ (Yu et al., 2006)°]

Atk olw) & ZEjvlE TS tannic acidE A Fate] &
At FEFHOZRY FFS ST AL
tannic acid®] #HZF=7F 5, 10, 25, 75, 2 100 ug/mL°]
HEE slo] 9]¢ FAg PR S5

DPPH 2iC|Zt AHs

Free radical> &3t Mx 4 JEE3 A
&ste] BlAdE Hola H7F ARl &S doFint 2
diphenyl-1-picrylhydrazyl (DPPH) 2}t]z-& w2} WS
3, v Qb s ER tsiA et whgd
free radical®] 2A = =g o7 A= M5 o
of gatslt &49S Eleterl AHg-dth DPPH #htl 2
Ase 4387 Al 9% Wereo| 7t FEES 75 ¥
2 3143 g9l 160 uLol wgkeo] =<2l 0.15mM DPPH
& 40uLE 7hsted 308 WA ¥ 517 nmelAM FBE=
& =439 tH(Re et al., 1999).

e

oo 10

b e 8

ABTS ZlC|Z A5
2,2"-Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS)
radical S ©]-8-3F &iksl8] =42 ABTS cation decolorization
assay (Moon et al, 2012)°] 2J3] =A3}IAth. 7mM
ABTS9} 2.45mM potassium persulfateS HEF5=E 1:1
2 EFete] A2 daolA 2447 FF WA EHA
ABTS radicalS FAA17]13L 734 nmoll A &= ghol 0.7+
0.027} ¥ X% phosphate buffer saline (PBS, pH 7.4).%
3|4 5to] AL&EFITE 32" A& 180 uLoll ABTS radical

20uLE ¥ 1 & HAE & 734mmollA FEEE
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Table 2. Formulations of CFE-fortified jelly

Sample Water CFE Pectin Gelatin Fructo-oligosaccharide Citric acid Total
(%) (%) (%) (%) (%) (%)

Control 34.0 0.0

CFE-J1 30.5 3.5

CFE-J2 27.0 7.0 1.0 13.0 50.0 1.0 100.0

CFE-J3 20.0 14.0

CFE-J4 7.0 27.0

=== gFet 2| M=
71sk Ae]e] 222 Table 2°ﬂ e}
Witk Azl Axg 9l AHES FE HEe
AA TFFE 13 (Www)%S XA EL o
fructo-oligosaccharide (FO)= 50 (w/w)%, ’1\_]‘3\
acid (CAYE 1 (wiw)%, 28|32 Al 24
A7V pectin 1 (Ww)%=z AL & JFH
(CFE)Z 0, 3, 7, 14, 2 27 (WwW)%< H7lste] Ay =
A 23R TE HA pecting AF200A 1247+ 59 magnetic
stirring (80 rpm)S F3 3}A]7] 3L gelatin, FO, ¥ CAS
797} 5 80°C, 80 rpmellA 1417+ &<t 7+ o}iiﬁ‘r. =%t
H jelly 84S ASHA e & zke= Z22E moldol
FAL, 4°CollA 3A17E F3F WA A A S Azt

.

i

i}
o 30

s

=
AN
&

e % pH value &5
A 29 A7 Al e} pHE AOAC (1995)9]
WHoR Z4sh A Alx § FEAA =59 ARE

[u—

mLE A} F 3t ABBE 2234 (Pocket Refractometer,
ATAGO, Japan)E ©|&3}e] Z43HoH, pH— Qag}

SHTE 1:99] B &= 4131 F13] A7 & A2004
=43t B AlEE 33 WHEsle] =4 & Té&%k%
AHE-aEA T
M =X

A5 W% 42 MAA(Spectrocolorimeter, USXE/

SAV/UV-2, Hunter Associates Laboratory, Inc., Reston, VA,
USA)ZS o]&3Fo] W= (L*-value, lightness), %2 = (a*-value,
redness) 2 A= (b*-value, yellowness) 752 33 WhE =
Aate] Fgto g2 ek olw AREE calibration

plate= Lzko] 99.11, agkol —0.23, bake] —0.28°] 1t}
=24 54
A 22N H7 A Y texture 2HS 15%x1.5% 1.5

cmZ A|ZHE A A]R5E Texture profile analyser (TA-XT
Express, Stable Micro Systems, UK)S ©]-8-3}9It}. Texture

9] &S s =7 pretest speed 1 mm/sec, test speed
2 mm/sec, post-test speed 2 mm/sec, distance 5 mm, time
5sec, force 1gm/sec’, 1213 20mme] diameterE 2Z+He
cylinder type probes AH&-3lTh Ao E4o=2= AL
#J(Hardness), +-2F*(Adhesiveness), ¥4 (Springiness), 71
3 (Gumminess), 2 534 (Cohesiveness)S =401, &

£ AEE 33 9E 243t HAwS AMESE THKim
et al., 2006).
SHEAM

B A foA AAS 98l SPSS (ver. 23.0, SPSS

Inc., Chicago, IL, USA) ZZ 138 AME-31e p<0.05
of|A] Duncan’s multiple range test W'H-2 Al&-3to] FA A
g stlon, A9 dde FH+ETHAE eI B
= AP SA%S A= dEE s 33] o] vhEa)

ST,
un ow
FE T HE T Z2|H= gEF ¥ etst Y
F& X0 mE AR FE=(CFE)Y] & EYdHs
s 9 ksl @4 =4 A= Table 39 YR
Z Z99E g9 7|FL tannic acidE 7|FEEE 31
SAs9eH, B FE2EY £ ZZHE T 28409

mg/mLel| A HSH A2lE Bt W 35.5+0.9 mg/mL7t
A Fo] A 2 Z(p<0.05) S 7F3FATE 70% EtOH FEE9
7% 31.9+1.6 mg/mLolA HSH A2 & HPsAS
353409 mgmLE =45k DPPH gtz 2759 74
2 B F2E 50.8£1.41%°14 HSH &2 #Hs1<S
59.7£2.8%= S7FsheE 73S B2, 70% ethanol FF
B2 56.440.7%14 HSH =g wa} 59.7+0.4%% =7}
3= Ao g YeEbdth &3 70% ethanol =52 AzHt
Holl 2 ABTS radical 2715 =4 A3 & F&5
59.8+0.6%°14 HSH A2 & &3l 78.4+2.7%7H4 &7
Z7HN AT 70% ethanol FEEANME 64.5£7.3%°]
HSH A& WyhstdS uf 77.7483.9%2] 2A%S 2t
A0 i L‘rE‘r”E}

fo|= gaksl @ thokst V|5A BRE, ujdA), &

o2

R=

e

> mlo flo
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Table 3. Polyphenol content, DPPH, and ABTS radical scavenging activity of CFE

Extract Polyphenol content DPPH radical scavenging ABTS radical scavenging
conditions (mg/mL) (%) (%)
DWwW 28.4+0.9" 50.8+1.4° 59.8+0.4°
DW with HSH 35.540.9¢ 59.7+£2.8° 78.4£2.7%
70% ethanol 31.9+1.6° 56.4+0.7° 64.5+7.3"
70% ethanol with HSH 35.3+0.9° 59.7+0.4* 77.7£3.9°

*Different letters in the same parameter indicate a significant difference at p<0.05.

714k, BIERR Fo] FR-sHAl ghtElo] Aok shAIRE o] g
5 | flete] = &vff B 220 5
FEWHHo| Wol] o]&5 3 JATHChung et al., 1993; Seo
g ARE Ao WA EE WF

g o] ZA4 AL} EFFEoA YA s e 9
7} dojur] wiioll, ol & Haslelr| flste] &g Eoll
HSH AH2l& Waste 7L glol= f7] & FEEHT
2 F 9 @9 dAEsS Hole Zo=E YE
3 55 Sl 2 slo= HSH A7 & dAsh=

22|33l gelatin, pectin, FO,
St Ak Alzle] pH, B
Table 4¢] WEPHATE =94 HSH A& Wasto] F=
3 A FZE(CFE)S A7bste] Al %3k AE](CFE-)¢]
pHE CFE F37F<1 control®] 73-%- 3.94+0.032 e
31, CFEZ #7V8F CFE-J1, CFE-J2, CFE-J3, 2@ CFE-J4=
Z}7} 3.93+0.01, 3.79+0.00, 3.74+£0.00, 2 3.76£0.0021 A
o2 Vehyith M¥kE o2 CFEQ] H7bgo] 71842
pHe ZH&stsloy 2 Zpol7t ww|elgitt. pHEl ae
A FEEO THTE 714kl A B EE AR N, CFEZ}
oFrbgolm H7beke] vl go] AR gobr F JFE A
Ae ¥2 Aoz g9t 27 A2 (Kim & Kim, 2005),
Zuls F=9 A(Lee et al, 2010) AFNNE RAE
7ol AZAE] pH Walel] & FFS vAA] R

Table 4. Sugar contents and pH values of the CFE-fortified jelly

Sugar contents

Sample (Brix%) pH

Control 58.7+0.5 3.94+0.03°
CFE-J1 60.8+0.6° 3.93+0.01°¢
CFE-J2 65.4+0.5° 3.79+0.00°
CFE-I3 66.9+0.6° 3.74+0.00*
CFE-l4 68.4+0.4* 3.76+0.00*

*Different letters in the same parameter indicate a significant difference at
p<0.05.

Aow WIHE uf vl T3 CFEE 718k o F=2E9)

Z 54 (Kang et al, 2012)°4] CFES] H7}=Fo] S/
= F94(p<0.0)SZ oF7F W2 pHE Ho 2 A3}
S5t A5 JER AT
FE=+= CFE F3 7+ controlol Al 58.7+0.5 Brix%,
CFEE % 7}8F CFE-J1, CFE-J2, CFE-J3, 2@ CFE-J4°]A]
Z+z} 60.8+0.6, 65.4+0.5, 66.9+0.6, 2 68.4+0.4 Brix%=
A7Vl S7ErE It Sk AES Einh o
+ CFE 7M1 9] B ool JaFS vx= 202 ARy
o, HF 59 s ded Ao F4 9 ilkst
EX4(Lee & Choi, 2014), 4t &5 (Kim et al,, 2010)7
Hr} FZY (Moon et al., 2011)S FAEZ ARESE 790
T AR A7 B vp ok

CFEES #H7ist Aeje] Ax =4 A3} 7k Table 5
YERIATE L* (lightness)< control®] 61.06+2.702.2 7}
d ERen, FEE Ul Sl web Lk
ol th. a*= rednessE& UENE 3O 24 a*3k2 CFE-J4
7F 17.93+0.64% 718 E9kow, Hrteo] F7istel whet
Zrol Z7}slith. 53] CFE-J20)|A] CFE-J3C. = 313k uf
oF 3uf Z7FsIA T b*3k2 yellownessS UER = o2
A b*ErS CFE-J27F 37.24+1.430.2 71 =9kow =

Table 5. Surface color properties of the CFE-fortified jelly

* *

L a b

Sample (lightness)  (redness)  (yellowness) AE

Control ~ 61.1£2.7%  —1.5+0.1° 22.6+£0.9* 42.1£2.4°
CFE-J1  56.1+2.9° 1.4+0.2¢ 34.0£2.2° 52.7+0.9¢
CFE-J2  53.1+0.9° 4.5+0.3¢ 37.2+1.4° 57.3+0.5¢
CFE-J3  42.9+0.7°  12.4+0.5° 34.9£1.2®  65.1£1.3°
CFE-J4  34.7+0.8¢ 17.9+0.6* 23.3+0.5% 68.8+1.0%

*Different letters in the same parameter indicate a significant difference at
p<0.05.

e

Control CFE-J1 CFE-J2 CFE-J3 CFE-J4

Fig. 1. Photograph images of the CFE-fortified jelly.
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Table 6. Texture profile analysis (TPA) of the CFE-fortified jelly

Parameters Control CFE-J1 CFE-J2 CFE-J3 CFE-J4
Hardness 371.9+12.7* 335.9+5.1° 287.0£10.2¢ 217.1£5.0¢ 219.1£11.2¢
Adhesiveness -122.0£16.6° -114.7+4.5° -110.6£10.9* -103.0£1.5® -91.9+15.4*
Gumminess 365.6£12.3* 330.8+5.5° 283.6+10.1¢ 216.6+5.6 216.8+11.2¢
Springiness 0.91+0.0° 0.90+0.0° 0.90+0.0° 0.90+0.0* 0.90+0.0*
Cohesiveness 0.98+0.0" 0.99+0.0" 0.99+0.0° 0.99+0.0* 0.99+0.0®

*Different letters in the same parameter indicate a significant difference at p<0.05.

=] S7kgtel wet ghol S7Fstth7E CFE-J3H-H gho] ¥ 2 of

olxlt}. o] Ax= Fig. 1o] §otoz e w AZ A7

B AR shE o E et Ag 2TS #71e A7) w ATE R8BI glol: v fakd

ol F4& H7KKim et al, 2013)3 %ifioﬂ HEw 2 we e CFES AlXshs 38s SeshaA 2474 =

T Fe] A4S e = QFEAIQE
3 ol Ayt U O E AlEHT
}s} F71¢] 4 E4 (Ko, 2010), A

Z E(Kim et al., 2021)0l &3+ Ao A
7P BT

H

Texture Profile Analysis

CFE-19] E4=4 ZA¥}+= Table 691 YERNATE CFES
A7VekA] &S control®] hardnessE 371.89+12.66 Noj| A
CFE # 7}l w2} CFE-J1, CFE-J2, CFE-J3, @ CFE-J49
A zbzb 3359451, 287.0+£10.2, 217.1£5.0, & 219.1£112N
O 2 14% (CFE-13)9] A7bsm7bA] fodo=z ghashs
738-S Bt} Adhesivenesse] 7% controldl A —122.0+
16.6mJQl Ao 2 EREI, CFE #7to] wal —114.7+ 4.5
mJollA] —91.9£15.4 mI7HA] T feldo=r Frtste AE
S Bt} ghol S718lt 7t CFE-J2+ -110.6£10.9, CFE-
J3& —103.0+1.5, CFE-J4= -91.9+154% 2 X}ol7} AU
}. Gumminess®] 73-%- Controlo| 4] 365.6+12.3 N°|loH,
CFE # 7}l we} CFE-J1, CFE-J2, CFE-J3, ¥ CFE-J49
A Z}z} 330.8+5.5, 283.6+10.1, 216.6+5.6, 2 216.8t112N
o= 14% (CFE J3)94 A7Fs oA 55 foHoz 7ha
st 73S EATE Springiness®] 739~ 0.90+£0.0~0.91+
0.0 Af]= CFE @7}01] e A Aozt fle Ao
2 YEePt o, cohesivenesss CFES 3 710.99+0.0)3}53
< ], control (0.98+£0.0)l BI3l Fo]& o2 7HAEH S,
I F&e mE zole fle AeE yEwth ALt
S| g daste] Azt Ayle] 5o Ag A+
(Kim et al, 2015)91X %= o]e} FAFSHAl EFH o] H7teF
o] Z7}gtoll wel hardnesset gumminess’} 214 o2 7+
adhe A3 BaEgnh A Az F 952 AHEE
gelatin pHol| wel A A 5o] XA "t CFE U
fF71%ke] YFo =2 H7F w7t S7FEel wet pHYF A
3} hardness, adhesiveness, gumminess %2 2421 7
27F dojt o' AR HT

Z} 70% ethanolollA] HSH #&] &-F-oll Ui]—‘—‘?— = Tﬂ]%“@%k,
ABTS % DPPH &tz &2AFE ¥

£ Bl = FEEAN T =T J(28.4¢0.9 mg/mLoj| A
35.5£0.9 mg/mL), ABTS (59.8+0.4%°1 4 78.4+2.7%) %
DPPH (50.8+1.4%014 59.7+2.8%) &t]Zd 27%5< 70%
e FEE v3] =2 FFo=2 MAE = AT
wEbs Eol|A HSH A 2]E Waste] A %35 CFES o] &
slod, 2 FH7hekel W& CFE-Jo| FEEA Y e A+=
288 th. CFE-J9] Y%= CFE & 71l wat 58.7+0.5¢1
A 68.4+0.4 Brix%7FA| ol o2 Z71e om0 A=
X347 CFE 37l wet 3% fojHo=m Lgks 1a
(61.1£2.7~34.7+0.8)3} L agt-S Z7H—1.5+0.1~17.9+0.6)8}=
78S BTl CFE-Jo EA412 HUEIS WH hardness+
371.89+12.66 NollA] CFE & 7}ol| we} 7+43519 2™ CFE-
J3 9 CFE-J4 AEZdA 7 e m(217 145.0~219.1+
112N)S Hof FEge A7t IAEASS A5
S1t}. Adhesiveness®] 739 controlo] A —122.0+16.6 mJ<!
Ao Z eI, CFE #7bol whah —122.0+16.6 mJol| 4]
—91.9+154mI7H] & FoH R Frlehe FFS BA
O, gumminess®] 73 WHZE 365.6+12.3 NollA] 216.6+
5.6 N7HA] o] 8 o2 7HAsl= A 3¢S RS Springiness
9} cohesiveness®] 7 CFE #7} %o wWE §ozxel
2ko]7F YERIA] 24O B2 CFE-J4E A <] A7 24
o2 ggsiqinh

HAlel =

2 AFe Sl A e (Samyang Igeon (LLAER)
Scholarship Foundation)$] A ¢-& Wro} =8 = 3l F U Th
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