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Quality Characteristics of Jelly Added with Mulberry Juice
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Abstract

The purpose of this study is to investigate the effect of mulberry juice on the quality characteristics of mulberry jelly. Samples of mulberry
jelly were divided into four groups by adding different mulberry juice. The four groups were divided into MJ-0 (mulberry jelly without
mulberry juice), MJ-30 (mulberry jelly with 30% mulberry juice), MJ-50 (mulberry jelly with 50% mulberty juice) and MJ-70 sample (mulberry
jelly with 70% mulberty juice). The moisture content in all MJ samples decreased with an increase in the addition of mulberry juice. The
highest crude ash content, brix and pH in MJ-70 sample were 0.66%, 25.00 “Brix and 4.84, respectively. No significant crude fiber changes
were observed in all MJ samples. In the case of Hunter's value, 'L' values in all MJ samples decreased with an increase in the addition of
mulberry juice. Turbidity, brown degree, total phenolic content, DPPH radical scavenging activity and content increased with an increase in
mulberry juice. Levels of Ca, K, Na, and Mg contents in all samples were higher than those of the other minerals. Texture in all MJ samples
on the whole decreased with an increase in mulberry juice added. However, no significant texture charges were observed in all samples. The

highest scores for the overall acceptance (4.52) were found in the MJ sample with 50% mulberry juice.
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Chang CM 1996). 2t]e] thefet Azl &4 S5 UEAIRT
(anthocyanin)¥ A9} ##o] =va dEA JqOo™Iee HW
= 1998), TR cyanidin-3-glucoside(C3G)$}
cyanidin-3-rutinoside2 71 H|&°] 7 3 Axg E¥3r}
Anthocyanin A= =314, By debgele] XF, Al
g A 523, FY2HE 9A 59, ditsl 2G9S 55
5 ekt AgEgAlS Ze Zo® Hil(Hong VF Wrolstad
RE 1990, Tamura HQ]— Yamagami A 1994, Kim HB = 2001)
H3 9ot 29 anthocyanin A Hr}p obgHo|n Eaw
Hol 7hte Bk opg} 4 AAd MAE FHFoEHN
sheFo]  170.47mg/100g0 2 EEo] 48.57mg/100g3}  ARte]
7.07mg/100gol HIE| Zol H<AMA AYo A o] e A
o] EUH(Harmis ED 5 1993, Kim HB 5 2002, Kim HB 5
2003). FESH A 7|Folle ZH o2 &Ykt FHE5e] o
Wi 5o 2 gEglite] SFEY JThKim A] T 2003,
Kim TW 5 1996, Lee HW 5 1998, Kim HB % 2003),

FH AL tefslel ngst o]Foje wel YAE
2Fo A Agiurt 51 e oY AHrEY VT
de] Wsle AFe 2Rt gt E2 #A=EKim AJ9F
Chun HJ 1990)¢} HAXNFLAZ Azd 7H325S A8t
© FAZR, AN &8 FAd VTR AstEdE
718k dekSon MJ % 2005). ©]¢} tlEo] AZRE Ak
2] g T84S AAEte ARAE 2 UsA AE
ol thet o] ZolAWHA AanAte] V|5 E FEAE F
AE AFe Aol aFHE AAo|th(Kang NE & 2000).
Age)d AF] Aees 8 TS 200 W= i 7
F 71EAFeR SRS AT F e Ak, $4,
Agd, A&, 7HEId 99 TR wet oekg 233E
Bolaty AzFA etz kst AL JgEd 5 9l
THLlees R¥ Jackson EB 1990, Lee TW % 1991). o]& #A3
Ao FEe iy EAEA Ar)TEel SHoME
vhghzgk AFoltt, wt HUbEE AFEAIRC wet 553
7)o} A2A, AE &23E F 5 J3, JFEHA FH-Ho|
Jolat, BFAR A} T @ikt AFS AFE] dE A
gr A7) 4L EXS 7HAT Itk(Yoon HSF Oh MS 2003,
Kim BR 2006). 2A&<e tjefsl, gyt o|Foigde ule}
Al OAEZA kst Al AAFEe]l AHoln 9lom
(Yoon HSS} Oh MS 2003), = FS oA Aoke] 32 &
sPb faetHA 29 7HA o g olguE Al 1yt
A&Aog o]FozaL QItHlee KH 2009). Aol #3dt ¢
TE2E Zuls(ee JY 5 2010), 433 B]E(Cho Y9 Choi
MY 2010), 579 Adx EZ(Cho Y9} Choi MY 2009), 7
F5ZN(Jeong JS& Kim ML 2008), TZ3l% EZ(Kim AJ
S 20072), 2] EHKim AJ 2007b), W}7FE(ee JAS} Park
GS 2007) T oY 714 Ao A7l AHe] o]FoA
Stk

olo] B AFoME HANFIAZ AZH 7I32F
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(15,000pm)3t ¥ FTde 20C WEEH dEA oAz
Azl A&t
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2 Az H=

oy Azlo wighE duAES B8 HFHoz HE
o] wighlE gt oY ZFN (15°Brix) 0%, 30%, 50%,
70000 diAHo g HrlElE Bo %S 2Hste] 100%2 o
FtHTable 1), 2ujAlz]e] AzE= HA7HES WA B =
o & AAe oy AFAS vgHEE YU} 31y do &
=7} oot HAIE W AFESIE AE 55 mm, o A&
37 mm, =°] 37 mm)ol] £ YAl & 2 PR H

Table 1. Ingredient composition of “Mulberry’ jelly (unit :%)
Samples”
Materials
Control MJ-30 MJ-50 MJ-70
Mulberry juice 0 30 50 70
Isomalto- _
) ) 125 125 125 125
oligosaccharides
Xylitol 5 5 5 5
Carrageenan 1.2 1.2 1.2 1.2
Xanthan Gum 0.03 0.03 0.03 0.03
Citric acid 0.1 0.1 0.1 0.1
Vitamin C 0.2 0.2 0.2 0.2
Water 80.97 50.97 30.97 1097
Total 100 100 100 100

Control : Mulberry jelly with 0% mulberry juice,
MJ-30 : Mulberry jelly with 30% mulberry juice.
MJ-50 : Mulberry jelly with 50% mulberry juice,
MJ-70 : Mulberry jelly with 70% mulberry juice,
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pH &3S pH meter(691 pH Meter, Metrohm, Swiss)S A}
g3to] 33] W ZAsto] Hughow yehdolct

Fr &AL -G E=A(Atago, N-1E, Japan)E o]-83}e] 3
3] vk SAste] Pagko 2 YERGITH

5, T &1

Algeol Ax =L AAA|(Spectrocolorimeter, USXE/SAV/
UV-2, Hunterlab Overseas, Ltd, US.A)E o]&3le] WHE
(L-value, lightness), ZA0%=(a-value, redness) % ZAT
(b-value, vellowness) & 33| Wk ZAslo] HAgtoz
Efigich. ojw] AR calibration plates LZko] 99.11, agko]
0.23, bgko] -0.280|3]ct,

6. 8= ¥ 24 =Y

A8 20 gol 100 mL 7}5ste] #A7] o|gsle] A3}
(homogenizer, Nissei AM-11, Nihonseiki Kaishi LTD., JAPAN)
AR F 3000 pmollA 127F #F3ElY S AR
UV-Visible spectrophotometer (UV  Spectrophotometer 1601,
Shimadzu, Kyoto, Japan)g A3l ZA3}ch g9 244
=& 77t 490, 645 nmold ZA3IE

7. Bulzet J MAS0{S(DPPH) radical AHEEEY

Z HETgS Folin-ciocalteu (Amerine MAS} Ough  CS
1980)2 o83t =AY}, =, A|E+= homogenizer(Nissei
AM-11, Nihonseiki Kaishi LTD., JAPAN)E 0|83} E3l &
EHE AlZE 1 g2 95% ethanol 1 mLe} SFH<F 5 mLE A7}
3l3 1 N Folin-ciocalteu reagent 0.5 mLE Yy 7z
SEZF R8sk & Na,CO; 1 mLE 718 & EF T 725 nmol|
A 1AZE ool A3t gallic acidE o] 838 TFEIMo T
ok FIEHIY,

DPPH radicaldll tdt AAZAL Bloise] W (Blios MS
19580 Wdstel ZAS AT, Z4E A= 0.5g9l 60 #m
DPPH 3mLE Yl vortexdt & 15% S<F 933 o3& 517
nmollX FREE SHAT AT v AeE u
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& wgol dolbd] G e 124 olf A F
10014 2047 o13g Fhshel eatale] we §ojo] @
W7 AL, o) FAR W3l Aol How FA 9
gl el wse] BuW AdEsradN 48
A3 e FWAZ F ] ANS Ya o] $As 3
& uA ASAA $718E AR A4S F o

FollA Felste] 0.2 N b &l 20 mL 7kske] 2443F
ALEEA A5 E4E 045 #m membrane filter2 ]33}
o] 50 mL volumetric flask® A-83F & B4 fHog 3¢
t}. Ca, Co, Cu, K, Mg, Na, Zn 5 ICP(Inductively Coupled
Plasma, IRis Intrepid, Thermo Elemental Co., UK)Z
A393.366(85), A228.616(147), A324.754(103), A766.491(44),
A285.213(117),  A588.995(57), A213.856(157) oAl Z+2F 24
skich, ¥4 2718 approximate RF power7} 1,150 wo|H,
analysis pump rate= 100 rpm, nebulizer pressure £}
observation heighte= Z+Z} 20 psi ¥ 15 mm=Z 3}t

9, SMEH

er A SRLEEL
analyser(XT-RA Dimension,  Stable Micro Systems Co. Ltd.,
England) & texture profile analysis(TPA)S AAISFATy, 227
A0 ARgE etAlzlE 2YyA|(SIH AE 55 mm, o}
A& 37 mm, %°] 37 mm) AE F 3ARE PIAR] v
37|12 texture analyzer £ £ A|EE two biteZ 3}
Z2AE SA3tdon, S22 Table 29} Z2th A8
FAELNS  uw] AoJAE  force distance curve ZHE|
2FE3] 74 = (hardness),
(adhesiveness), 5% 4d(cohesiveness), B+ (springiness), %3]
A(chewiness), HZHd(gumminess)= 43}t SAA+= 2
Azl tiate] 53] jkE SAS Jaato 2 BAlsHITh

ZAS texture

il
S
o]

texture  profile 23y

Table 2. Measurement conditions for texture analyser

Parameter Operating condition
Sample height 30 mm
Test mode and option TPA.
Pre test speed 2.0 mm/s
Test speed 5.0 mm/s
Post test speed 5.0 mm/s
Distance 15 mm
Time 5.0 sec
Trigger type Auto
Force 100 g
Probe P/S5
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shal oA e Zo® vehddh 23RS erFwdel A
7hgol S7VETE w2 fte YEhlol MI700] 0.66%0
M EE whe dEila, 2AA= Moo 0.03%=2 7P
=2 e RS 7 FEAEE M700] 3254%E
7P EE g dElila, on Agde] Wil SUtE
FF fhol AAE BFE HEUith ol Kim 4] 5(2007b)
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Table 3, Proximate compositions of “Mulberry’ jelly  (unit :%)

Samples”
Composition
Control MJ-30 MJ=50 MJ-70
Moisture 793040427 75.624059" 70.5141.14° 66,031 44°
Crude protein 004000° 0414001 054+001" 0.73%001"

Crude fat N.D. N.D. N.D. N.D.

Crude ash 0204002 0334001 0464001 0.66+0,01°
Crude fiber 0.0110.003° 0,010,005 0.03£0.01"  0,03+0,005"
N-free extracts — 20402042" 23624058 2846+1.10° 3254+150"
Energy (kcal/100g) 82.41 96.14 115.45 133.35
Y Abbreviations are specified in Table 1.
Z)Mcz;miSD

“‘Means in column by different superscripts are significantly different at
5% significance level by Duncan's multiple range test.
N.D.=Not Detected
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2. pH % &

oujAlg]e] p ¥ F= FAAIE Table 40 e
pHE Zb AgollA 4.32~4.849] gh& YeRl 720 foA
o = AoZ Ye $Yom(p<0.05), controlir 4,322 7}
23] e eI Lee V) (201009 2H®
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Table 4. pH and sugar contents of “Mulberry’ jelly

Samplesﬂ
Variables
Control MJ—30 MJ-50 MJ-70
pH 432000170 4612002 470£001°  4.8420.02°
“Brix 160020030 17.5000.01°  20500003°  25.00:0,02°

VAbbreviations are specified in Table 1.

“Mean+SD

“Means in column by different superscripts are significantly different at
5% significance level by Duncan's multiple range test,

3. ME

ooAlele] M ZHANE Table 5o VERHQIT gk
controli™o] 30.302 7P & IS UeEYE, 2UFEd
o] dFol F7HEFE F2 oA Mj700] 14472 TP B
2 e YR gt eUAFIAS HtekA ¥
controli-o] freHog 7P wigtow oujEds Hrks
MJ-300] 7Hg E3, MJ-50, MJ70 AFEelME felFl Aol
7} & ez yERth bgkel oM = Control ¥ ST
ZFA H7b e fodd Aozt YERgoy M50,
MJ-70 oAl Aot Qe ZeE Yeidth bk
controlite] 1,352 7} H2 #+e JER9 L MJ-302 0.13,
MJ-50& 0.56, MJ-70 0.572] #S YeRQITE o)de] A}
A Amgke oY FFdo| FH3tAL e Mol F IF
S ww Qe oz Az
Kim A 5(2007b)9] ¢7-ellM ev Feel HriFo] 7t
FE L, agtd POMAAL, bt EolXIthal Huskelon,
AFelM el LT Ze Aol o a, bkl loAE
folgh &S YR

o rhr ok
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Table 5. Hunter's color values of “Mulberry jelly A lon, FZ29 phenolic hydroxyl (OH)7]E A3}

5 M, TSt FEREAN A Fedke 71Fe R st

Color Samples k3] X—P{j,ﬁg_ﬁ; FeJ3H(Giacosa A9} Filiberti R 1996)3L

values Control MJ-30 MJ-50 MJ-70 o}#]x] 9l DPPH radical 2AABANSE Zumalery e

L 303040067 17.34£010°  1456£0.04°  14.47+0.04° AFS Bom controlito] 85.68 %OZ JHA e 7 b

a 02620, 04 1214009 098+004”  094+0,02° ERI, MJ-700] 93.25%8 7HE =L e JEhgE o]

b 135+0,04' 013+0.02° 056002  057+0,01" o] Adold FdlE % 9 DPPH radical 2AEATLE

Y Abbreviations are specified in Table 1. 2 z}%@vlg] ‘o;jl-%]:o] %7]'%‘{[:% %}\-o] 7‘1 X]l—C 75]6&:‘% L]'E]'

hean £SD) W3 Qlon, 2t 7708 §ol1el Aol LhehlT Ickp <
“Means in column by different superscripts are significantly different at 0.05).

5% significance level by Duncan's multiple range test,

Table 7. Total phenol content and DPPH radical scaverging activity
f “Mulberry’ jelly

4 B 3 ZME

Samples”

or] Aale] 8% 2 ZA% ZFATE Table 6o LR Control MJ-30 MJ-50 MJ=70
eS| Total phenol content 2 c ) a
et O PREO” COMEM 070 0810917 1087.54+1.24° 1107.1861.50° 1115325124

e o] AFele] Prigel TR o4l Aol (/1009

DP’ cdica
€ 2P C0.05) Mool 2112 7MY w& g e PP bl s o0’ 0130245 o2sst1500 93250287
a1, controlito] 0.042 7F4 @& kS Yehlidh ls)caverglng activity (%)
_ Abbreviati are specified in Table 1.

A gue ge Aoz SoHozm ol Z)Mca;er;l ];ons are specified in Table
(p(0.05) M-5-700] 0.64%2 7} ¥ & controlio] 0,032 “Means in column by different superscripts are significanty different at 5%
2 7 9o 7kS YRS significance level by Duncan's multiple range test,

oPgel AN T % BARE QTHFAe Bl

FFS ol o] AFdo| FIIEFE Fho] AAE BFS 6. S|l shat
. Ao

el 9tk Cho Y&} Choi MY(2010)2] AAFdlA HIE B
bo] Hrbgo]l S @4 gwob SR B S9E o] Agle] F7)A &2 Table 89 YERNATE
o ol 2 ART UAsks Ao Yehgr
Table 8. Mineral contents of “Mulberry’ jelly (unit : mg/100g)
Table 6, Turbidity and brown color of “Mulberry’ jelly S
Samples
1) Mineral
Samples Control MJ-30 MJ-50 MJ—70
Control MJ-30 MJ-50 MJ-70 Ca 519540397 71342053 78628057  94.10+149"
Tubidity 004400027 117+0002°  1.5940,002"  2.11+0,002" o 00120001 00120001  00140001" 00140 001"

D I~ o
Abbreviations ¢ fied in Table 1 b c b a
reviations are specified in Table 1, Fe 0,390,003 0310 13 0.3740,03 0562003

E) .
Mean®SD
“Means in column by different superscripts are significantly different at K 26.92:0,62" 136111057 192204137 28234%3.06"
5% significance level by Duncan's multiple range test. Mg 1.06+0,01° 8.96:40,08° 13164011 19 42+0,09"
Mn 00250001 008:0001°  012£001°  0170,001°
= sl _ l Mo 00030001°  0003£0001"  0003+128"  0.004+0,001°
Zpil= skt ol XMXFDods il ATJEHA , \ i
5. BHZ B3 X TAIS0S(DPPH) radical 24Ed Na  7005H090°  8093£096'  7647£028 7858054
orlda]el 5 3HF 2 DPPH radical 28RS B4 Zn 0040001 02040001° 0274054 0.4620,04"
AH}E Table 79| YeER|IT) VAbbreviations are specified in Table 1.
N N N - B 2)
Fol gee o Agde Widel te feimel 4 Mensd
- - _ - ““Means in column by different superscripts are significantly different at
[ =S O rlzxk=Zol o] AHylzko] = 61-);1 7F 2=
]:E R e HFF ] 7]— I 57t ol AAE 5% significance level by Duncan's multiple range test,
AgS YeR) MJ-700] 111532 mg/100 g2 7F4 =& g
< JeRARIAL, controlito] 970.08 mg/100 gl & 71 e
= M g g o RO - -
e 1,}5}14404;} oy Aee] wrd e oy HAF ko] il
= T, _
8 oJgkS "Wl AoT ko »
S shiEe ookt 484 AEd TAse gem T SeE BE S HMASA, G Cu e K M
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Mn, Na, Zn®| ko]l QlojAa] 7+ 78 o4l Aol U
B Qrkp € 0.05). Ca MJ-700] 94,10 mg/100g0.2 7}
=& & YeERARR, controli® 51,95 mg/100g= 7} ©e
S YeRRITE K& controlio] 26,92 mg/100g2 7HE &
L kS MJ700] 282,34 mg/100g0. 2 7P HL S UER
o, Nal controlito] 7 W& FHE MJ-300] 8093
mg/100g2. 2 7H ¥ 7S YeRIch

o] Ao glolA Ca, K, Na, Mg7} % e
< JeRRA Co, Cu, Fe, Mn, Mo, Zn& w|% 531
= Aog yEhyitt

Kim A] 5(2006b)2] BQlS o]g3t Az Az 2 FHAEA
o] #& AF, Kim A] 5(007h)¢] ot] Ho-& o]g3 A
Az g olglstd EAol| #gh AFeolA Itk
£ Zh, vl 2E] dhel SUFEE Baslsled of
v 2 A7 22 AE 2o

ol
N
ok
4o

7. 245
oy Ao 24 54 A¥h= Table 9o HeERHSIT

Table 9. Textures of “Mulberry’ jelly

Samples”
Texture
Control MJ-30 MJ-50 MJ—70
Hardness 2)a ab b b
S 4638469497 79438+682" 74231444.12° 7149145044
(g/cm2)

Adhesi SS a b b b
e(w;nehs 385H121° 126644286 -12841+1830° -131.27+8.88
g.s

Springness a a b b
o 0.96+0.01 0.93+0.00 0.7240,00 0.720.02

Cohesiveness a a b b
o 0.43+0.01 0.39+0.01 0.22+0.03 0.19+0.03

0,

Gumminess 370661896 354374295 3269611642° 300.16%5.01°

Chewiness _ a _ ab b - b

350.91+10.61° 315674239 307.78+35.01° 280.58+24.42

(g

Y Abbreviations are specified in Table 1.

“Mean+SD

“Means in column by different superscripts are significantly different at
5% significance level by Duncan's multiple range test,

Hardnesst TZ-¢] controlito] QU] 2ZFals H7ylal
ZHEG AEen =e 84638 g/m’E 7MY B FHS
BRI, MJ-30 794.38 g/em’, MJ-50-& 74231 g/em’, MJ-70
2 71491 g/em’E YERYT}. Adhesiveness®} gumminesss
thZ72l controlsto] Z4ZF 385 gs., 0.96 dyn/cmzﬁ_ 7+
F &S Jeiiglen, oY #AFd A7 Adde=s
v g B

Gumminesss controli-0] 370,66 dyn/cm2 o7 I =L
e YeRHYAL, MJ-700] 300,16 dyn/em’S2 7Pg v gk
< H Yt} Chewiness® controli©] 35691 g0 & QTU]ZHo]

e Ty e e HaF: Qv dvdes

£

o
o
o
p
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2 240 7 3% gro] Wl B3¢ uh Kim A §

_ o
[} ~

(2007b)2] QUdS o83l Az Az W o]|gsE EAJ
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o} shid A%E wo,
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N

& | 7HAAL gl afe] Aoz <l A7}
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Table 10, Sensory evaluation of “Mulberry’ jelly

Samples”
Characteristics
Control MJ-30 MJ-50 MJ—=70
Color 41240127 3524045 3214021°  2.93+042"
Smell 3124018 3.62+012™  4104032" 4524038
Sweet taste  352H041°  395+014%  4624038" 4214021
Texture 3124021°  4.124035" 4341042 3.98+0.14"
Overall 8
Vt bility 3054082°  4104034"  4524011°  4.14%1.12"
acceptabili
YAbbreviations are specified in Table 1.
“Mean=£SD

a-d,

Means in column by different superscripts are significantly different at 5%
significance level by Duncan's multiple range test,
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