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Quality Characteristics of Sugar Free Fruit-Vegetable Jam containing Calcium

+ . .
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Abstract

To decrease excessive sugar intake, and increase vegetable and calcium intake, we manufactured sugar free fruit-vegetable
jam containing calcium and fructo-oligosaccharide to substitute for sucrose. We evaluated jam for physico-chemical and
sensory properties. When the amount of apple was replaced with the amount of kale, ‘brix decreased, whereas there were
no significant changes in pH. As the amount of kale increased, lightness and yellowness increased. However redness did
not show trend to increase or decrease. In the texture profile analysis, hardness, springiness, cohesiveness, gumminess and
chewiness significantly decreased with increased amount of kale, but adhesiveness gradually increased. The sensory parameters
including taste, flavor, color, spreadability and overall acceptance of jam added 10.0~12.0% amount of kale were the highest
acceptance. As the amount of kale added in the jam, sensory properties decreased. In general, when sugar free fruit-vegetable
jam was manufactured, apple and kale ratio of 3:1 or 4:1 was considered appropriate.
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HATHKim 5 2010b). o1 WFE o]} T2 A5 =E 7] fshA o] Zas SEAA W et dojut A9}
H AadEe 5gErsEy AT E08Kim & 0550l 28 #Eo] FoRItiChung & Park 1995).

Kim 2006), A Az A] H7lste= Ao AHF2 A- 71 kA oot -2 EAFES Hassty] flste] Ay tiAl
3t QTHChoi S 2008). T FUt AL, astade| o3 AFEA] e E1g
2 9] 1R1F 3FF 7 A3 =Fo] 20089 32.9 gollA 9] o]-go] %ﬂfﬂﬂ o, EHQ] SEuge R 2

2009 34.2 g, 20109 41.5 g0 2 Fobxl o, ojo} 2 | EZTITE & 7 UHSong T 2004). THES TS
A AEH o Frtsta e FA0ItHLee T 2014). B2 A9 B 7)o B 1-324 B-2—1)-glycoside 22
27 Zof Ht=EA] F Q3 gofso|x|gt ohdF=Z 9l H| 2 ZAgtElo] Z+zk 1-kestose(GF,), nystose(GF;) ¥ 1F-fructo-
Th(James & Kerr 2005), ©(Laaksonen 5 2005), X]o}2%} furanosylnystose(GF,) 2 HHE 2gnFgoz vy, W&,
(Moynihan P 2005) 52 4% &= gloH, o|F ostr] 9 Gt Foll 2%F FHrEo] AtkSpiegel 5 1994; Yun JW 1996).
A= DB AFHE Aljtstoiof 3t} 53] dge 74 eI G Aol ol-&E o] BAFALL Al
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A FRo 2 tiAtEE, A o2 Al Fof FEA] o
o} AZ=Z2|(Kang 5 2007)°]m, F] AU+ FELAt0]
o] &3tA] Y= AEE 7HA AL o] A A (Hidaka T
1987)3t F F-8+t<l Hlu B 2qt 9 Bo|7t Hof i3
= 7ML BN A vl =S 1, T, TEYF
AAHAL A Foll ERHd Aoz dEA Utin F
2006; Hidaka 5 1987).

T, =l Bt IR AT AR, d=Fd
371 Ashe shF AFEE A E48(19-65A) 712
2 A4 490 g, Y 300 goluf BEHTE] 6.7%1to] HFF 7]
= FESR e, T=9Y shF Hat i AH TS 2522
go 2 Aaiol HF vlEo] wj$- A1, 53] ofdolE5Y A
e HuS 22 Aoz dA thKim & Kim 2006).

TR = B AFHRNA EAVE H A ZEe
A Zw AR div] AF vlEo] G2 76.4%, 4
67.3%(Korea Centers for Disease Control and Prevention 2013)
2, A d9E A 55 vle2 1~6A4] 78.7%, 7~12A4]
90.3%, 13~19A] 96.9%=% wj$ H=3F Aoz A ot
(KFDA press release 2013).

3, S AT o HHEA HE(low methoxyl pectin)
B THhY Foolee Aol A A9, gol Arjehs
4 e O] B4l 27 Al JE B carboxyl
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webd B Aol Arele] Eek A 4, A4

L 24 A RS 53 2o BAWES 2] Slste]
Mg A7 SARY 3 AAPE ALetnz sk
S EREERE § O e LR
ol £ AL FE W2 s, Y Al ZYES
R D R S
d7tste] HE Alxstgl o, Axg AlEol tste] o3t
H3tel HsE7HE AAlsHth

ha}

ook (N e W
=
Y

o
N

<

o
2~

[e)

Ul

HERES

of
o

35

W2 Y ey

1. M= & Bl M=

Attt AY-E HF FFAREAIR 2015 490l Lufste]
AgsEon, 39 M) ARRE T el neBeks
Seoul, Korea), BJEl(Cp kelco, Atlanta, USA)1} =52 (Polenghi
LAS, Milarno, Italy) ¥ &} 2Zr<(Microferm Ltd., Malvern, UK)
& Tete] AHgstech

a2 9] dudY 205 EWE FUE A= AlF
3 5 S AA}D, Aot AUL Table 19] 24| ot
o} 7144 aA7IR ol F JRRdoR AouA shd
stlom, of7|o] el H7slor & S2|lad 4 235
Y, Ao Aheskn oh 8] Aastee W ge &
2o 1739] S dad TR As 4
A FHEEA AEFAS WAk 3087 B RN, &
AE 2 AR 12 &7]el "ok, 20ColA 2447 A%+
3 5 AR ALgac

‘é‘EH = Sy
T 22 Eo

2 g

Ahet Ae) ke Gelati, e o4l ZeEge nRe
Alste] Az We] FEL FH FEAPALL, ATAGO,
Tokyo, Japan)& 0|-g5}0] 53] uFRate] 2k, “brix Th9]
= wA

3. pH

kol A2e) Fe welsto] Az A pHE 10819
FrE 71ete] & ¢ 83} 3 £, 3,000 rpmof| 4] 207
oF YA E2](VS-550, Vision Co., Daejeon, Korea)dt & A4
NS pH meter(Orion 520A, Thermo Electron Co., MA, USA)Z
53] HHE S5t FAHeE Yehfgith

Table 1. Formula for fruit-vegetable jam containing calcium and fructo-oligosaccharide (Unit: %)

S ) Ingredients(%)

ample ; : — ; ;

Apple Kale Oligosaccharide Lemon juice Pectin Calcium

AKIJ10 49.0 10.0 382 2.0 0.4 0.4
AKIJ12 47.0 12.0 382 2.0 0.4 0.4
AKJ14 45.0 14.0 382 2.0 0.4 0.4
AKIJ16 43.0 16.0 382 2.0 0.4 0.4
AKJ18 41.0 18.0 382 2.0 0.4 0.4
AKIJ20 39.0 20.0 38.2 2.0 0.4 0.4

) AKJ10: apple jam added with 10% kale, AKJ12: apple jam added with 12% kale, AKJ14: apple jam added with 14% kale, AKJ16: apple
jam added with 16% kale, AKJ18: apple jam added with 18% kale, AKJ20: apple jam added with 20% kale
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Petri dishol] Atte} AL o] & Deshe] A= M 10 g
2 YA B2 &, MA}A(CR-300 Minolta Chroma Meter,
Konica Minolta Sensing Inc., Tokyo, Japan)S AME-3}-¢ Hunter
Loa b2t 108 M8 248 5 202 tehysct o
W) AFEE R ATO] ZhE #9502, a*=0.04, b*=0.26]
At

5 x=EZt

Attt A 9] & gElsta AgthAl =S ESYIES
A7bete] Az A 150 g& 250 mLo| H]o]A Y& & &%
HE HH5}A B3I T texture analyzer(TA-XT2/25, Stable
Micro System Co. Ltd., Surrey, England)E ©]83}¢ HZ
(hardness), F-2}4(adhesiveness), -5-%] AJ(cohesiveness), B4
(springiness), 4 ] d(chewiness) 52 53] HHE S43tH o.m,

ZXHZ AL Table 29} ZthLee SM 2014).

6. =4I}

AR AL e EEste] A=t Ao
T2 20CE SXA7|HA AlZ o oksta}
stef Ao} 7t W 5l B7F S0
Z, Al A G E NES AIRE PSR wgst UHE
=, A gk gt wke] A(spreadability) 2 ABEA Q] 7] Z o] of
slo] tiks] Alth(dislike extremely) 17, X Zo]CHneither like
nor dislike)ZS 474, thets] Zrk(like extremely)S 7402 3}

Table 2. Measurement conditions for texture analyzer

Measurement Condition
Test mode and option TPA
Pre-test speed 1.0 mm/sec
Test speed 0.5 mm/sec
Post-test speed 1.0 mm/sec
Trigger type 50¢g
Strain 50%
Probe p/25
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=
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A7)

#2954 831

= Likert 78 Hwel et Skt

7. SHANzE|

H A Yo A dojA A= SPSS 12.0(Statistical Package
for Social Sciences, SPSS Inc., Chicago, IL, USA) program=-
g1} ABT 20 FIHE<0.05S ANOVAZ HA41%

, Duncan's multiple range testo]] 93] Agt 7+ Zpol&
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1. &= 4 pH

Atket AlD o] Fg geEjsta ARtiAl ZSEZuS
A7kt Ag Azxe &, d=ot pHE SHT
33t gt}

T A FEE Sl ALY TFS S
T, 3 GEE Hols AR yeh, H7tEE ALY ¢
o @E ZfolE & 4= A=, Al W o, 2=, A
ol TRE Glof Abte ofo] HE4E W Y2 G
Hol= Zo = #otdEth Lee SM2014) 79| H7H<
gEjate] Azxe Ao g Sg% A A% FE7t
o] 7H & FEE B, A Hriee| SU1EE
G §ojx o7 744t 31 o, Kim 5(2010a)2]
AoM e sFet Hrhgol F71EeE d=rt dastitt
3 gk & Aukel dA|EkTh

Azt O pHoA = F=ob= g Atztet AYo gt
= AEgle] Aetde g {oHQl Aol HolA| ISR,
Atke] FHeFo] H&E offt 2 pHE Holt Ao R
= Atk

Lee SM(2014)& At A2 Al B7Fe 7ol =55
5 pH7} Z71etchal shef 2 Al v|wahd Ao M7
o] F71&4E pH7L F-9H01% YA F7l8ke Aol
A fAE Ao g2 wgtE, o] Mg AU & Aol
7= pH 59 o]F d&el AR ARETH

.

0 oS

Table 3. pH and °Brix of fruit-vegetable jam containing calcium and fructo-oligosaccharide

Sample
AKJ10 AKJ12 AKJ14 AKJ16 AKJ18 AKJ20
“Brix 64.4+2.702 62.4+1.34° 59.6+2.61° 55.4+0.89° 56.8+1.30° 55.0+0.71¢
pH 3.59+0.28™ 3.70+0.15 3.7140.11 3.7440.12 3.7540.13 3.7540.12

D AKJ10: apple jam added with 10% kale, AKJ12: apple jam added with 12% kale, AKJ14: apple jam added with 14% kale, AKJ16: apple
jam added with 16% kale, AKJ18: apple jam added with 18% kale, AKJ20: apple jam added with 20% kale

? Values with different superscripts within a row (a~c) were significantly different (p<0.05)

) NS: Not significant
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2. M

Araet AlQe] ke gElste] Az o ME Hs}
£ 3743 2= Table 49 2t

B=] B, ALY dgol 7P A2 AE2 21.932
=AY FFol S7HErE A BEgol Sk BFL
2 yehgth AN g -2.05~- 1372 AL FFol
SN Sho] S7F T ] AFE HolA= g A
S 2 et o, A0 #Mate] tistol= Hrt A A
T7F 28T AR ARHYth FHEY Feole ALY
ol A2 AT)we] Aol 7P W2 g B, Ad
TR SRS dAIA R STk Ao Ald
o] =7} 18.0% o3(AKIIS, AKI20)o| A= ThA] Zrashe=
B Fol gt

Lee SM(2014)2 73] A7t @ejsto] Az At
Ao Mm=g S Ak A7 Wil SHEeE BE
= A3, AME g s, = o239l A

Table 4. Hunter's color values of fruit-vegetable jam
containing calcium and fructo-oligosaccharide

Sample” L a b

AKJI10 21.93+0.11% - 1.37+0.04° 3.25+0.07°
AKJ12 21.88+0.06" - 1.37+0.02° 3.130.03°
AKJ14 22.29+0.07° - 1.75+0.03¢ 3.37+0.03¢
AKJ16 22.61+0.06° - 2.05+0.05° 3.90+0.07°
AKIJ18 22.660.09° - 1.3240.03" 3.550.07°
AKJ20 22.78+0.07° - 1.81+0.04¢ 3.4320.08°

D AKJ10: apple jam added with 10% kale, AKJ12: apple jam added
with 12% kale, AKJ14: apple jam added with 14% kale, AKJ16:
apple jam added with 16% kale, AKJ18: apple jam added with
18% kale, AKJ20: apple jam added with 20% kale

? Values with different superscripts within a column (a~f) were
significantly different (p<0.05).

=4 EFIYEIA

o} Mo|x ghrhy o] B Aol tha ThE ATE
Hgo ubsg F7kste] AuAS AXE Kim & Paik
(1998)9] Aol Mt mhse] Artegol Bess Hweh 34

L Fobia, ANEE volrk ste] & Aol SARE
A% neth BE, YA FLEL Yrstel Az
G7) 3 (Park MK 2007)0l 4 BES FAEL 21420 3
o} MolAL GhalAT AMEAAE PeAHE HrhTol
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3+ A3}t= Table 59F Zrh

Ao AY FFol 7HE A oAl 2243 goldl
o1}, Ao ol A4S AR LT FEA st
= A eItk Kim & Chun(2001) 2714 A= A| dotE
Arheko] Az, ke Arkgo] ZHUSE e
AEsh gadTh sho] B Amel QX5 T Lee
SM(2014) 9 Kim & Paik(1998)9] Aol = 242 A3t nf
EE G GE TR ELE DR L EE
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2 waE itk

F2Hd(adhesiveness) ol A= ALY H7lsFol S71ErE
AR} F7kehe A= Uehgew, &8 4(springiness), 53
AJ(cohesiveness), 744d(gumminess) W 43 A(chewiness) = |

%

A

Table 5. Texture properties of fruit-vegetable jam containing calcium and fructo-oligosaccharide

Sample"
AKJ10 AKJ12 AKJ14 AKJ16 AKJ18 AKJI20
Hardness(g) 22.4342.012 19.20+£0.47° 19.82:£0.98" 21.40+1.16% 15.86+0.86° 16.05+0.69°
Adhesiveness - 51.75+4.26° - 44.80+0.22° - 41.69+1.19° - 48.80+1.974 -26.38+1.78" -30.37+1.67°
Springiness 0.9320.03° 0.92+0.03® 0.92+0.02" 0.93£0.01° 0.84+0.03¢ 0.88+0.03"
Cohesiveness 0.8440.03° 0.8120.02" 0.7840.04° 0.82+0.03% 0.7120.01° 0.7420.01°
Gumminess 18.71+1.46° 15.630.48° 15.49+1.20° 17.4440.29° 11.22+0.57° 11.880.64°
Chewiness 17.32+1.50° 14.3240.80° 14.24+1.20 16.22+0.50° 9.48+0.59° 10.43+0.94°

D AKJ10: apple jam added with 10% kale, AKJ12: apple jam added with 12% kale, AKJ14: apple jam added with 14% kale, AKJ16: apple
jam added with 16% kale, AKJ18: apple jam added with 18% kale, AKJ20: apple jam added with 20% kale
? Values with different superscripts within a row (a~d) were significantly different (p<0.05).
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