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Abstract

This study investigates the quality of strawberry jam containing different quantities of strawberry. Strawberry jam was prepared

by the addition of 70-30%(w/w) strawberry puree, Sweetness, pH, total acidity, color, anthocyanin and pectin content, texture, free

sugar, and organic acid content of the samples were measured, Decrease in the quantity of the strawberry puree led to a decrease in the

following: total acidity(significance value p<0.05), anthocyanin, pectin, total free sugar, frutose, glucose, sucrose, and, organic acid content,

namely oxalic acid, citric acid, malic acid, succinic acid, and formic acid, A texture profile analysis showed reduction in the hardness,

gumminess, and chewiness of the jam. At the same time, decrease in the puree quantity also led to an increase in the sweetness, pH, L-

value, a- value and b- value(significance value p¢0.05) of the jam. These results promote, the consumption of fruit that are high in fruit, low

in sugar, and do not contain any chemical additives.
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Ful Hrbge deldt @7]A(Kim MYQF Chun SS 2001),
= A7} AFP(Kim K€} Paik SH 1998) 2 HAAA F2
S A7F @718 Byun MU %5 200000] L, AZA Ao
Aal Aol el H7l ErfEA(Kim KS9 Chae YK
1997), A" A 2|1 7t S89(Song IS 5 2004) 5|
At T BAE 1Ed e Al B dAFe v Y=
Z(Ahn CB & 2000), "SAM(KiIm S T 2004), FZH(Koh
JS 5 2002), ©UA(Kim HBS} Ryu KS 2000), 3] (Lee GD
5 2005), "F=A(Sim KH 5 2006), 8-31FH(Lee GDS} Jeong
Y] 1999) @ oFZA(Kim YS 2005) Fo] Rt}

AEZAGT A F o FEIHA 2013)2] AFEE VE
Ao =¥ ARE FAdF EE ALAFE GF 53 I
Azjsl = AFHSSE o2 AF fFPoEE A, vpdyo]
=, 7[ek AR Ak olTelM A FEHe FAdF == Ax
FARE 719 40% o), WEF 30% ohe 7 TF
A Aeakt Aow "L @] BAS 30% o T
ste] SR 53 Azlglste] 4ds Holtk A Naes T 5
(1998)ell oJ3tH AFe A= - 713Gl Fd Y8 7
7, TN T s, dd S HMES Yo rtdEsSE
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Table 1. Formula for strawberry jams
Samples  Strawberry ratio Ingredients (g) Total
code (%) Strawberry” Sugar
S1 70 700 300 1000
S2 60 600 400 1000
S3 50 500 500 1000
S4 40 400 600 1000
S5 30 300 700 1000

UbH 4,14%0.02, sweetness 8,75%0,06 ° Brix

B

3. &, pH 3 BN

s
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B, pH % B 24 96 AR 4 & FFRFE 10
wl(w/v)  3A8}e]  homogenizer(Ultra-Turrax  T25,  IKA
Laboretechnik Co,, Staufen, Germany)Z A3}s}al 15,000
pmold] 1587 AR T ASAE ARdon ALl
got. dE= =dIEA(PAL3, Atago Co., Itd., Tokyo,
Japan)& 33] ¥HE ZAERIL° Brix® UERASITE pHeE pH
meter(Orion 4 STAR, Thermo Scientific, Beverly, MA, USA)&
o]-g3to] 33| WHE 2ttt FAEE AR 10 mLE S
FrE 4 34 F pH meters o|8ste] AR pHZ}
8.30] & w7}A] 0.IN-NaOHE ZA3}aL, o]E 33] yhE =
A3tga olm] A£8%¥ NaOH &N citric acid(%)= $Hika}

of YR

4 ME 5

ANBE dAF Hebe] petri-dishe] Fal  Az}A|(Chroma
Meter, CR-300, Minolta Co., Tokyo, Japan)& ©]-83}e] Lat
(lightness), agk(redness) @ bk(yellowness)& 33] wWhE =3
sk of W AMEE EEMARE 1 0 % bite 77
95.69, -0.16 & 2.86 ©|3]t}.
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A& 3 goll 10 mLY F=F Euj(Here/2Ak=098:2, vv)E
7Vslar  #&A7|(Ultra-Turrax  T25, IKA Laboretechnik Co.,,
Staufen, Germany)E ©|-83ta] Eg & 15000 rpmollA 15
B dAREEte] de s B4 Asdos FH|E
ek, 48 Algd 100 mLoll ZHz; KCl buffer(pH 1.0, 50
mM), sodium acetate buffer(pH 4.5, 50 mM)E 900 pL& 9
I E9e 520 nm¢} 700 nmolA] FREE SHIIOH
£ dEAohdel ek e BAS oladiel AR
(Choi §J 2010),

AbsXMWx1000x 3] alj =
€

Abs(absorbance)=(Abssy — Abs;0)pH 1.0 -(Abssy — Absz)pH 4.5
MW (molar weight)=611g(cyanidine-3,5-diglucoside)
€ (molar absorptivity) =30,175 L/cm - mol

Anthocyanin(g/mL) =
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HEl gFS McComb®} McCready(1952) W ol F3lo] &
& B8 248 WA wEx, Add 29, 325 59

NEFE 284 EZ(alcohol insoluble solids; AIS)
0

goll 80% ethanol 100 mLE Z7}sle] 308 wh3-
% Buchner funnel2 o33}t FHAFS 80% ethanol 30
2 AA3 T acetone 30 mLE Al AL AISE 14]
Az=3k 5t

2 e £

g 7H8-A Hel & (hot water soluble pectin; HWSP) ]
S AIS 0.5 goll 7 100 mLES 7}8ke] 100C oA 14
2 le T el Arde AR pm, 6
min) Bkl AFeHS FHedth it 74 FHHE(sodium
hexametaphosphate soluble pectin; HXSP)2 HWSP £32& 7
3t Fe ZAE 0.4% sodium  hexametaphosphate =-89Y
100 mL d7FeE § Lo 4A1zF W)ska, 94822350
rpm, 60 min)F T AEHS FHskArk @ik 7R Hd
Z(HCI soluble pectin; HCISP)S HXSP #3& FH3ln P
ZEAFel 0.05N HCl 100 mLE A7}sle] 100C FxoA 1A]7F
7vdsk & yZbska, ¥4al 82,350 rpm, 60 min)AlZl T
A5ole Asksich

3 Hdd 28 AF &

HWSP, HXSP @ HCISPY] EFES 7 1 mL¥ Al
Al dEFzdA 9% FE 6 mL HArketa &9
00Tz 1587 7Hdsteth. olze Wz

12

@] &7t $72 als WMol EuEy 727

A 2587F WRA1Z] B 525 nmollA] FREE ZAE ) o
W] blanke= A& ™4l 1 mLe] absolute ethanolS AFg-3}o]
Meg Fad zdoz Austdn. Ao g EdA
monohydrogalacturonic acid 0,01~1,2 mg/mL &H9] EA ==
SR BERNE HUAS] Amel AW YT FuL

Akst it

7. 28 &8

XS 100 mLe HFAC AlE 70 g& Ho} texture
analyser(TA-XT2i, Surrey, England)2 53] ¥HE ZA3}c}, o]
w] 7]7]+= stable micro system program=- ©]-&3}4] texture
profile analysis(TPA) WHO 2 72 hardness, gumminess,
chewiness @ adhesiveness &g F7|8FHct. oju] ARR3SH
probe= 2174 25 mm plunger(P/25)}3L, 7Fs Z7L pre-test
speed 3.0 mm/s, test speed 1.0 mm/s, post-test speed 10.0
mm/s, strain 70%2 SFPTHKim MY2Q} Chun SS 2000).
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2T B4 Y3 glucose, fructose E sucrose?] JFFE
£ Sigma(St, Louis, MO, USA) A|&ES AME-3LYTh AlE 10 g
o FHF 90 mLS o] homogenizer(Ultra-Turrax T25, IKA
Laboretechnik Co., Staufen, Germany)Z 30%%} w&3}slar
AAEE(15,000 tpm, 158 F FFAE ofste] 100 mLE
A3kt AlB FEFES 0.2 #m membrane filter2 &35}
o] HPLC(Agilent Technologies 1200 series, Palo Alto, CA, USA)
2 B34} o]uf #2498 carbohydrate column(4,6X 150 mm,
5 #m, Agilent Technologies), detectors= RIDS AF&-3l10H,
O] AL acetonitrilerwater(70:30 %(v/v))S 1.2 mL/min £E2
EYFAL, FEES 5 pLE FTYH EAEATHKIm W
¢} Sung KH 2010, Kim HY S 2010).

9, B4 & EH

714 BA4S 93F oxalic acid, citric acid, malic acid,
succinic acid @ formic acide] EFEL organic  acid
kit(Supelco, Bellefonte, PA, USA)E AF&3}3a, A& AR
FEES FY9 §H sds HoeE ZAskt AR
FZHo HPLC(Agilent Technologies 1200 series, Palo Alto,
CA, USA)E EAsgEd), ojw] AL Aminex HPX-87H
column(300x7.8 mm, Bio-Rad)E AFE3FYIL o] FAL 0.1%
phosphoric acidZ 0.5 ml/min $52 E#HFH sample 5 ¢L
A FYste] FA AT KIm HY 5 2010).

10, S| =2

2 AT A= BAEAL Z2 a3 spsS(version 120K,
SPSS Inc., Chicago, IL, USA)E o]&3le] Had ZFHAE
et 4 Als AT fod ASE one-way

ANOVA(analysis of variation)2 #18}3L Duncan’ s multiple range
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@71el H7F 28 gEg 24 ¥, pH ¥ FAE
o] 24 AT Table 29} ZTh ©7] H7lEFo] 70~300(w/w)
FEo R olAE s1-85 AT B 59.00~77.33 ° Brix
2 37FSlth. ol Koh JS F(2001)9] F3}HA, Lee GD
5(2005)9] FA, Lee EYQ} Jang MS(2009)¢] =3 . Sim
KH 5(2000)8] w54 A= Fd &= Aihe H7t
To] WolAHEA AHoes Hde £Fo] ZolAA HER
b S71E Ao Budkglh si-ss Aol pHE @
7] 7t o] wole| wel EAAo R 4.17~4.282 S
3L, s1~839) A g]F-(=7] 70, 60, 50%)= S49)F S5 AT+
(B7] 40, 30%)90= M= oA ztolE EATHp(0.05). S1,
S2, S3, $4, s5 AT FA=E Zhzb 155, 1.33, 0.75, 0.49,
0.31%°.2 7HA3}dth(p(0.05). ol#fgt AF= Ao FUE
D7)7} pH 4.14, B% 8,75 ° Brix?] 94874 E4(Table 1)2.2
olete] @7 e] FARLI Ao vjg] &) {7} FFo] v
old4E Ao pHol P IVMHIL FATe FASE A

o= Yyt

Table 2, Sweetness, pH and total acidity of strawberry jams
added with strawberry puree

Table 3. Hunter's color values of strawberry jams added with

strawberry puree

2)
Hunter's color values”

Samples”
L a b
s1 53620147 27.83+0.40" 9.08+0,24"
s2 7.5140.96% 31732119 12.7941.66°
$3 10.411,09° 3424+0,63" 17,801 88°
s 18.0742.11° 35.97+0.30" 30.99+3.64”
S5 30.83+2.93" 37.19+1.07" 40.52+4.16"

samples” Sweetness H Total acidity
P ( ° Brix) P (Citric aid %)
st 59.00£0,00” 41740.04 1.55+0,02°
2 63331058 4142001 133+0.11"
3 71674058 4.14:40,02° 0.75£0.02°
S4 74.00£0,00” 4.254+0.01" 0494001
S5 77.33%0.58" 4,28+0,01" 0.3120.01°

"Refer to Table 1
“Means with different letters within the same column are significantly
different from each other at p{0.05 by Duncan’ s multiple range test.

2 ME

97] A7 s 2Eid e A &4 Ade
Table 33 2t} B7] A7} FEo] HolA WA Addoez A
g o] EoHAE s1~ss AT g 5.36~30.832 37}
SATHP(0.05). S1~85 AHEF9 agk¥} bt FAHo= 7}
Z} 27.83~37.19, 9.08~40.52% S7}8FH .o}t bkl Hl3] agkel
Z7h= oF 8 9th(p(0.05). Kim K¢} Paik SH(1998)9] misg
7K Al AFodE ol U3 ARE B
Park MK(2007)= A A|zFAeo 7}dz <lsle] Mdelo] Z-A
slo} tjEo] ®r)o] tEAlod Mavt EEEo] Mme] W
sy} dojd Aoz B Q.

S 2 F 22 83 A A 297 A 635 (2013)

YRefer to Table 1

7L Value(lightness) : 100=white, O=black, a value(redness) : -60~+60,
-=green, +=redness, b value(yellowness) : -60~+60, -=blue, +=yellow

IMeans with different letters within the same column are significantly
different from each other at p{0.05 by Duncan’ s multiple range test.
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D7) A7bS Gl @71 FUEAod kel FE
& =4 A9 rig. 13 2uh Hd gtEAebd A o,
pH, Ak, B 5 oy g9dld] e ¢S e Ao
A4 JrkMazza G&F Brouillard R 1990). o]ol] &7 oA
T 4, pH 59 890l o3l tEAlld 3 wshl A=
Aoz Bt F @] o] 70-30%2E FATE S1, S2,
S3, s4, 55 AT F AEAoPd gk Z47F 991, 5.95,
5.39, 5.26, 5.15 ng/ge 2 Aeirt. o#dt A= IEA
ofd MAE i "] HrkEke] 7HAskl7] whito|th Kim
MY$} Chun SS(2000)0& =7] 100gd]] S|@3H= QtEAJolA 3
o 41,07 mgolEE DR OFEAlobd FE ke @)
A4 kol 93k Ado|t}, T3 Kim MY9F Chun $5(2001)¢]]
o3l ofu 7ol wel Alzg g@r1Alel tEAeI HE
&2 Gt HrlEFo] AR &) shge] wolAlE ATl
A o =2 EA ol TS B 4 Qlohal gt

Hu
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Fig. 1. Total anthocyanin contents of strawberry
jams added with strawberry puree
"Refer to Table 1
“Means with different letters in bars show significant differences
among sample at p¢0.05 by Duncan’ s multiple range test,



7] S gefste] Axd @r|de Hd s
s A= Fig 20k k. s1-ss AT #HE
4.80~1.46 mg/gO F ZHA3FSATh(p(0.05). ©] ¢ Z&
=97 b o] WolAFE AuHem dee] Ft
Aozx D7) fref HA" Fhefo] FrAshy] mhizolrt. s
Aol P HA”e AW F&, Fhole Tk, e
T B 9 wH=thHuh TY 2008), & ©7] 3 7+
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Fig. 2. Pectin contents of strawberry jams added with
strawberry puree
YRefer to Table 1.
“Means with different letters in bars show significant differences among
sample at p{0.05 by Duncan' s multiple range test,
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Nel W sEow Fete] Azd WUl B4
=4 A= Table 49} 2t} S1, S2, S3, $4, 59 HE g
TolA hardenss, gumminess % chewinesss= ®7] A7} $£F
o] YolArE 743} tH(p(0.05). Adhesivenessy= S1 A 2]+
oAl 23582 SAHUAN s2~55 HelFelMe SAHHA &
ek, ol pH7k 414 HE B7] YE(Table 1) H7b FE0]
Stol3lol wlel it 37hE3 Bke gaw Aog WY A
2] HolA adnesivenesso] JFE WA Aolch. A
@) Aol BobdsE WY ol PLERE(Fg 2
47] HAE 60% ot W AL A= o Hes, 7

=7 Ayt £FS Lol @oiMo ENEY 729

Fo ARE AW 40 2o A Az} b5

Table 4, Change in texture profile anaylsis of strawberry jams

added with strawberry puree

Hardness

Samples” (@ /sz) Gumminess Chewiness  Adhesiveness
S1 49.014054%  46714058"  46341058" 235843 37
2 34344029° 34114036 37.73+094° ND?
S3 29.90+0,16° 29904016 29.9040.16° N.D.
S4 2837+038"  2837+038"  2836+0.38° ND.
S5 26390407 263410.41°  26.40+0.41° N.D.

YRefer to Table 1.

“Means with different letters within the same column are significantly
different from each other at p{0.05 by Duncan’ s multiple range test.

3)

Not detected,

6. welg &
=7)e} Aeke] wighnlE gejst 27 fElde Table
sof 2tk & fEld gk "] b o] welESE
3]

S7HEAAL, 53] s19F s2 AT 83, 54, ssA T A
2 5934 zolE HAHp(0.03). EE AHelTolA fructose
o} glucose g 7| H7b FEo] WRolASE THAESGS
WH(p(0.05), sucrose S F7FstTE S1~559] A E]qtolA
FAA 02 glucose TS Z4ZE 1.49, 1.48, 1.41, 1.41, 1.39
mg/g ©|Q3L, fructose THHEL Z}ZF 1,50, 1.46, 1.38, 1.36,
1.33 mg/g oIdtk. WA sucrose 2 ZHZE 8.96, 9.60,
10.67, 10.87, 10.96 mg/go|3lth. Lee TS} Chi YS(1989)°l 2|
st =27] fad S glucose  1,00~2,75%, fructose
1.00~2.80%, xylose 0,10~0,80%°]&}aL e}, whehd E A9
D7) B7]e S Ag S Aolol] sty fEld 24
I} F5F 2polE HQl Aot

Table 5, Free sugar contents of strawberry jams added with

strawberry puree

9 Free sugar content(mg/g)
Samples Fructose Glucose Sucrose Total
S1 15020017 1.49+0,01" 8961007 11.96+0.08'
s2 146£00" 14810000 966003  12.60+0,03°
S3 1.38+0,00° 1414001°  106740.13" 13474014’
S4 1.3620.00" 1.4140,00° 108740.03°  13.64£0.03"
S5 1.33+0,00° 1.39%0.00" 10.96£0.18"  13.630.18

YRefer to Table 1
“Means with different letters in bars show significant differences among
sample at p{0.05 by Duncan’ s multiple range test.

Korean ], Food Cookery Sci. Vol. 29, No. 6(2013)
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Table 6. Organic acid contents of strawberry jams added with strawberry puree

) Organic acid content(mg/g)
Samples
Oxalic acid Citric acid Malic acid Succinic acid Formic acid Total
S1 3.69+0,04" 4.77+0.03" 6.06+0,03" 1.93+0,06" 1.5540.06" 17.99£0.05
s2 1.79+0,03" 1.79+0,03" 4854006 1.8940.04” 1.06+0,01° 13,35+0,08"
S3 1.47+0,06° 2.69%0.07° 3.99+0,08" 1.57+0,07° 0.39£0,04" 10.1120.11°
sS4 0.90+0,05° 2.29+0.10" 3.18+0,06 ND? 0.38+0,03° 6.75£0.21°
S5 0.78+0.04° 1.55%0.20° 2.38+0,09° N.D. 0.2140,04" 492+021°

YRefer to Table 1.

“Means with different letters within the same row are significantly different from each other at p{0.05 by Duncan’s multiple range test.

“Not detected,

7. w7lAh S

@lsh Agel wEE 2o e f74 e
Table 63} 2t} S1~85 A 2]Fo)|A] oxalic acid, citric acid,
malic acid @ formic acid’7} EF AEEJL, o5 sFe
77y w7 7 gpo]l WolESFE TRAEHATHP(0.05).
S1~852] A gFrNA £xFA o2 oxalic acid TS 3.69~0.78
mg/g, citric acidi= 4,77~1,55 mg/g, malic acide= 6.06~2.38
mg/g, formic acid&= 1,55~0.21 mg/g o]t} ik succinic
acid 32 S1, 82, 83 ATt HEHALL oju FHFS
747} 1,93, 1.89, 1.57 mg/g ©|ATH(p(0.05). B A T-olA]
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