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Abstract

This study investigated the physical, textural, and sensory properties of strawbenry jam with different amounts
(0%, 14%, and 21%) of added rice mash. The soluble solids, pH, and total acidity values of the samples were
found to be in the range of 53.00~65.33°Brix, 4.11~4.20 and 0.66~0.80% respectively. Soluble solids and total
acidity decreased significantly as the amount of rice mash was increased. The L-value, a-value, and b-value increased
on increasing the amount of rice mash (p<0.05). The glucose contents of the samples ranged from 3.86 g to 4.13
g. The fructose, sucrose, and maltose contents significantly decreased (p<(0.05). The organic acid content was measured
and it was found that, oxalic acid was not in the control sample (0% rice mash). As the rice mash content was
increased, the succinic acid content also increased (p<0.05), but the citric acid content decreased significantly
(p<0.05). In the sensory evaluation, strawbenry jam with rice mash showed superior spreading property than
that of the control sample. Strawbenry jam with 0% rice mash had the highest color and taste score. For the overall
acceptability, strawberry jams with 0% and, 14% of rice mash were preferable to that with 21%
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Aol & 4= o] 71F3laL Qe FAHIE o]o] e A=
el o] Ao o] FRsth9). olygh &R &35
SE817] 918l Aol A3 (10-13), 71574(14-17) 5ol &
Sk OFst A7 Al E oW, B ARE o]&ste] A
S AxFozA Ao Asle} 7154 S A= I
= "ug Aot
-2yt AEAQ F5 {4 vAE F sl

Aspergillus kawachir= 75 (koji) & A|Z3}717F 783 &
ok olle} fr1ik DEEAs F Aakste] &6le] pHY}
FAS 4HFS FASh=H o]F o] dtkar BarE ATHIY).
A E(rice kojiy= HEA|Z 3] A4S G5}l (rice mash)
S ZYFE) vzl Zatls LSS Za) 25 £
74l vlsl] g 71s gl PFE ATk 3HATH19). Asp.
kawachii®} Asp. oryzae®] V)A3E-S 31 rice kojiZH-
B AAES E3sle] AWAJH rice mashe= EZo| tf=}
0). & Asp. kavachif= AT 7120 31l Asp.
oryzme= AAZFE FHEHA ke daA s sl
o]e] 5A& o] g3t Tkt AFARE AT F A
Ao F B A3 THR0).

web B A XE Asp. kawachiS ZHE rice kojis
tgA 2 o] gaf A Ao ARG Eafste] fr1ikg 3
b= sl (rice mash)E ZA|3t BV A|x 9852
831tk Ao FHUES D)9t A8 ]9 rice mash)]
A7VFS 2Elste] A Axslal 1 FAEA S A
AGE A AZE 93 7|ZAEE AFstar} gk

PN o2

i

Mz 3 g

A=

WE @r]e 201280l &3 A3 FFOE A &
2 WE5 s AlEFElEEY 52 2, Nonsan, Korea)<
AHE-31I T Rice mashi= Kim 5(20)2] ¥l £33l 5.3}
ARl T aAZA Asp. kawachii®] rice koji(Dongsan
Co., Yongin, Korea)Z 211 60 CollA 6A17t B3}ate] A%
3L 75 ColA 1583 7Fd A gl shed A8tk oluf
ARE-gt rice mash®] FE, A%, FE9, f714F 59 FEL
B 1% AcH?20). WA EHCT, Incheon, Korea)S A|Z=o| A -
Y3ted ALE-SHATH

sl =G|/ M=

33} 2718 A8 wig= oH| Ay S 53}e] Table
13} o), @7 70%<}F A8 30%2] F5-A(100%) thH] &
3}l (rice mash)S 14%, 21%S Ao 2 A3 ¥
T B]l= A4 sEst § SWT(HR1378, Philips,
Kamtner, Slovenia)ol| 13 F= Zo} F7 ez vHEith
2 A7 24 AlEQl g 2] FdE A 22

7FE (A 71-A], EP-701, =3 AU, Seoul, Korea)3}Th
7} o 24z} e, gl 23] yro] W ] upe
o] W&Eo] EHEA REFE AHojFHA Azt oH,
Ao HgHe FRIF 45%= HFAT,

Table 1. Formula for strawberry jam with different levels of
added rice mash

Ingredients (%)

Sample code” -
Strawberry Sugar Rice mash
SJO (control) 70 30 0
SIl4 70 30 14
S121 70 30 21

Us10, strawberry jam added with no rice mash; SJ14, strawberry jam added with
rice mash 14%; SJ21, strawberry jam added with rice mash 21%.

g, pH ¥ S0z £H

Fre AT EA(PAL-3, Atago Co., Ltd., Tokyo,
Japan)E ©]-8-3t 1L 33] WHE SAste] HighS 7H8A
T E FCBrix) 0.2 F A8t th pHE pH meter(Orion
4 STAR, Thermo Scientific, Beverly, MA, USA)E A-8-5}¢]
33] ¥HE A3 A= AlEY 10 mLo T/
40 mLE 7}8te] 3143 ¥ pH meter® 33] WHg S75351% 0
] A|E 89 pH7} 8.37HA] =E3tEH] Q3 NaOH 4]
ZHmL)= citric acid &%) 2.2 FAkste] e IT

= A 27| (CR-300, Minolta Co., Tokyo, Japan)S A}
ot JTFH H3E 2 A5 L(Lightness), a(redness)
ZAste] JepAAT o] W
ARE-E EFEHATS L, a % b3k 77 95.72, -0.18,
2.910] At}
wElg g 54
FEEe AE 10 goll /T 90 mLE 718t
homogenizer(Ultra-Turrax T25, IKA Laboretechnik Co.,
Staufen, Germany)Z 30%7} 2 3}sla ¥4E 2 (15,000
rpm, 15%)3F ¥ Whatman No. 2 &]3}X|(Whatman
International Ltd., Maidstone, UK)S ©]-&3}o] AH5HS o
k2 100 mLE 839tk 5L 0.2 um membrane
filter2 o ¥}&}o] A18-3}9 32 HPLC(Agilent Technologies
1200 series, Palo Alto, CA, USA)Z £33t £4 A
detector= ELSDZ ©]-8-3}91 37, column-& Shodex asahipak
NP2P-5-4E(5 1im, 4.6x250 mm, Tokyo, Japan)Z, ©]54-&
70% acetonitrileS- 1.2 ml/min2 Z2F9)1, 5 iLE FU3}
of B39 th EFEZZE fructose, glucose, sucrose 3
maltose(Sigma chemical Co., St Louis, MO, USA)S A}-8-3}
ATt

I
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F714F RS oxalic acid, citric acid, malic acid 2
succinic acidE XTEZE organic acid kit(Supelco,
Bellefonte, PA, USA)S AM&3Ith B418 3252 A8
10 gl S/ 90 mLE 7}35+e] homogenizerZ 3037t 72
3}alar 9A1E-2](15,000 rpm, 15%)3+ ¥ Whatman No. 2
AAAE o]-§at FEHE Fskal 100 mLE H-8-5H]
. %52 HPLC(Agilent Technologies 1200 series, Palo
Alto, CA, USA)E #4331, ZH2 aminex HPX-87H
ion exclusion column(7.8%x300 mm, Bio-Rad, Hercules, CA,
USA)E A3t HE7]= UV detectorS ©]-83152
o, o] ZA4HS 0.008 N sulfuric acid 842 0.6 mL/min&
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SAAY = SAZZ 2 SPSS(12.0K, SPSS Inc,
Chicago, IL, USA)E o] 83} 7} A 85 33 whHi-s}o]
=33 S P+ EFAHAE ek 2 A7l 7]
EAA 720442 one-way ANOVAZ 243} p<0.05 5
o] 4] Duncan’s multiple range testE ©]-83}o] 24 2}o]

£ AZSU

2ot 3 nF

gz, pH ¥ SME
235kl rice mash)®] 7t w2 2714 <] 9, pH
2 FAEE =43 Adl= Table 29} 2t} Rice mashe]
A7 o] F74E Y E 65.33~53.00°Brixe] M=
ol 2o g2 robH th(p<0.05). tHZ7+(SJ0)= Jung¥} Kang
Do AZe} FARIA LY rice mashE H7Fg A2+
(S114, SI21) Hth= =3tk WEbA rice mashs H7FgHo2
M A GEE 60°Brix°]3tZ W& F oS RISk
pH2| 73-%- rice mash 3 7}aFo] Wold4= 420~4.112 1
H3F 7142 BT} Rice mash®] T8-S 2] @7

A o] FATE rice mash®] H7}o] BolASE 0.80%0
A 0.66%2.2 #2807 Grolx]= 7o) A tH(p<0.05).
O] rice koji(Asp. kawachii= W} %3} rice koji)7} BHES
I3 Fo F712HS S-S rice mashS YA E
Feo]| JES viX = Holth22). Kim 5(19)9] 3}
D75 Il o Hrho] SR FAEE S
© ASE Btk £ AT rice mashe= Asp. kawachii
2 W FH rice kojiE AHE-SH WHA Kim 5(19)9] B3} 27]
Zo A o] AL Ap. oryzeZ ¥ FE rice koji ZH-E]
AxF As AT Y8 Aol & A E = o] Kim 5
(20) Ao = 22 dE o} & 4 dth

Table 2. Soluble solids, pH and total acidity of strawberry jam
with different levels of added rice mash

) Soluble solids Total acidity

Sample code (Brix) PH (Citric acid, %)
SI0 65.33+0.58" 4.2020.01™ 0.800.01°
SI14 56.67+0.58 4.13+001 0.68£0.01°
NI 53.00£0.00° 4112001 0.6620.01°

"SJ0, strawberry jam added with no rice mash; SJ14, strawberry jam added with
rice mash 14%; SI21, strawberry jam added with rice mash 21%.

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

3) ..

NS, not significant.

Mz =X

Rice mashe] 7)ol W& @)41e) A 274 Anke
Table 337 22t} L, a ¥ b3te] =432 rice mash H7}eo]
ST E B FTkeske S B ATHp<0.05). Lk
rice mash F7}5F0] S7VEFEE 1.17, 5.39, 9412 794
Ql Z}olE HAT, agtoll A X 740, 2743, 31.752 Z=71ES]
a1, b3L= 1.85, 9.14, 16.06°.Z rice mash A7}eFo] wold
F5 A F7kske Aol ol= BV HEAoI
Aol gl o] B3 rice mash 7o) F7FshH A
L bkl 9= F= stk o]= Kim 5(23)¢] 93}
W2 EPFES rice mash®| F7bgo] BoldF o]} 2
2 AES B A 2ok, I el = HISSTh

Table 3. CIE color values of strawberry jam with different levels
of added rice mash

CIE color values

Sample code”
L a b
SI0 1170037 7.40£021° 1.850.06
SIl4 5.39+0.36" 2743:0.74° 9.1410,61°
sii 9.4140.05" 31.75+021° 16.06£0.10°

US10, strawberry jam added with no rice mash; SJ14, strawberry jam added with
rice mash 14%; SI21, strawberry jam added with rice mash 21%.

Means 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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Rice mash®] 7} wE @7 fagd ke
Table 49} 2t} A& F #8232 fructose, glucose, sucrose
2 maltose 3L 7+ A2]7HE A3 ghe 25 ol A1 2o
Z 1 JtHp<0.05). Rice mashS H7}8}A] - thZ74SI0)
+ sucrose 30| 40.22 ¢/100 g Z rice mashE % 7}3k
A B (ST14, SI21) Bt} 97207 7b4 #=9kal(p<0.05),
fructose, glucose & maltose $H3-2 717} 4.11, 3.86 & 4.24
g/100 g& Btk ¥ rice mashS 14% F7}e 22+
(S114)= fructose, glucose, sucrose, maltose $F&Fo| z}z}
3.14, 3.94, 33.99, 3.87 g/100 g°]Q AL, rice mashE- 21% 7}
3 Y FHSR2DONAE 2.96, 4.13, 3048 L 373 g/100 g &
UERSTh Fructose, sucrose, maltosed] 2+7+e] SFEEL rice
mash FH7}Fo] F7IE4E dAwdoz kA wkd
glucose FHS 2oz F718FAthp<0.05). Kim &
(20) rice mash®] %Fo] BolFE4E glucose HlE©| o4
°2 Fopta Rusiged B Arel kg Hakold

o},

Table 4. Free sugar contents of strawberry jam with different
levels of added rice mash

Free sugar content (g/100 g)

Sample code”
Fructose Glucose Sucrose Maltose
SI0 411:003% 386003  4022:0.11"  4.24£006"
SIi4 3.14:005°  394:003°  3399:022° 387007
il 296:002°  4.13:002°  3048:0.18  3.730.04°

US)0, strawberry jam added with no rice mash; SJ14, strawberry jam added with
rice mash 14%; SJ21, strawberry jam added with rice mash 21%.

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

7714 &t

Rice mash®] F7}eFol|l @& {714 &= 53 dHde
Table 59} 2t} F2 HEH {722 citric acid, malic
acid ¥ succinic acid$] 1, citric acid’} 7} =& =S
2R 8RN 2. oxalic acid= A% HEF A=H rice mashE
A7VeHA] e dET(SI0)A = AEHA B3Rk old
oxalic acid $F&2 F3lA-S 14% H7FsH A8 7+(ST14) ¢+
21% A7} A TSR0 = 2+ 3.60, 5.07 mgo] ATt
Kim 5@ dA7olxe 27] H7hged ue 2714
oxalic acid e 7] H7lEFo] EHolASE oxalic acid
e S7RIva Husigth ot B A9 dizT
(SJ0)S1 7)Aol A= oxalic acid7} AZEH A EUATF rice
mashE A7}3F0 24 oxalic acid 3&o] Zolzl Ao =w
KRt} Citric acide 1 H7Fpeol whe) Hashe 7 gko]
= 2 g 750~661 mgo| 13, malic acide= W=7
(SI0)° A 633.60, 21% 71 % 2]7HSI21)ol A= 448.73 mg
o]t Succinic acide W3t H7pRFo] @oldsrE

e
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T e A Anks A2 T F714H

>

o
it
2 o
2
(o]
o
i)
pou
o
fru
f
e
£

Table 5. Organic acid contents of strawberry jam with different
levels of added rice mash

Sample Organic acid content (mg/100 g)

code” Oxalic acid Citric acid Malic acid Succinic acid
SI0 ND” 75030£3.03  633.602.72°  23040£1.12°
SI4  360:075  690.63:159°  38143:230°  328.80+3.04°
SRI 50782200 66130413 44873:87.10°  348.00£1.90°

US)0, strawberry jam added with no rice mash; SJ14, strawberry jam added with
rice mash 14%; SI21, strawberry jam added with no rice mash 21%.

z)ND, not detected.

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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FSZ At

Rice mash®] F7}eke] & @7 o] A=A A=
Table 67} 2T}, A3} Bte] 57 o] Qlojae Aw 37t
TEE 30% TFOZ 5] rice mash 14%(SJ14)} 21%
7K A SR A2 F5-292¢] 21o]7} glgle
U Fetal s HrbskA] g tl2TE U AEshe JeE
Yehstth 9hE S Aol el s o) Fag 9|3
WA, A7 54 352 gl 27(SJ0)%} rice mash 14%,
21% A7} A2 TH(SI14, SI21) ZHlle A2 F97 ztol7}
UATE A o] 2uo] Ax = Pl Fgh gl oA
= rice mash 7} ] 2]7~(ST14, SI21)7} Y ZFHt} 25
Azshe Aoz YeEld=d(p<0.05) ©|< rice mash®] &
ol o3t F3o = A HET MR Ve gx2T
(SJ0)%} rice mash 14% 7} X2 (SI4) = 24 z}o]

Table 6. Sensory evaluation of strawberry jam with different
levels of added rice mash

Sensory characteristics

Sample Overall
code Vel
Color Flavor Taste ~ Texture  Spread acceptability
SI0 652107 oL gy 72609 63£13% 56:20° 68408
SI4  52412° 61413 62411 5811 72:L1°  63+10°
S 45411° 6210 57+14° 5812  70:09° 55:10°

US10, strawberry jam added with no rice mash; SI14, strawberry jam added with
rice mash 14%; SI21, strawberry jam added with rice mash 21%.

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

3) I

NS, not significant.
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YAAT, 21% H7F ALFERDAE 797 Fol
o}, o]e] AT HAF A2 RE 7|E9] e <
A rice mashE 7814 22 tlZ7(SI0)ol A A, ©t
FJEA & AFE Hole AFgo|a AZFH =
ol % rice mash 7} 2] 7H(SI14, SI21) EF Frh.
12 7|35 Me thET9 rice mash 14% 277}
31H O 2 2 rice mashS A Ax YE2A] 0|87
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B Aol e 23 BSH(rice koji)= ©]8-8te] F3H
& AA WD A3 (rice mash)-> FEoF 7|4
7HR A Aze] 952 E8stux; griet Awe] AUt
< Y] rice mash H7FFE 0%, 14%, 21%= 2|t
Azg 2719 o|gtetA gl HsH EAS ZANSAT
Rice mash F7}go] 371845 47149 dx 2 FA%
© ooz rolA= Ao A THp<0.05). M=+ rice
mash F7HE0] S7HErE L a 2 bt BF S7FeIth
T3 &7 f2F e Z fructose, glucose, sucrose
maltose”} A& T 2™, glucose TH#-2 rice mash 7}
o] F71EFE 3.86~4.13 go 2 F7FE WM fructose,
sucrose 2 maltose 352 o]} th=2 A 745 A tH(p<0.05).
ATl AEH F714H oxalic acid, citric acid, malic
acid ¥ succinic acid$1.2.H, oxalic acide= ZT-A= #
Z5 A %Skt Succinic acide B3t H7leFEo] Bold
T2 2715+ tHp<0.05). Rice mash 3 7}&k] w2 =7)4
o] At At A, Bt EA X rice mashE H7FHA]
R UE2TE 7P Ak AoE Yegth WA, 27
(texture), =38 E(spread)®] A-5-ol= E& A1t
oA Z}olE HolA| STt AWHY 7|a %= 7|EY e
A o] ubo]] 943} rice mashS H718HA] &S 247}
H47F = XA rice mash 14% 7 A2l (SI4)oh=
o] ARl ApolE Ho|A FUth o|Fe] ARE FF E

to &

.
AL ol g3te] 712 Aol FEE REe FAL Y

PN

= T
Us A E 7HE = vl AAAF a7l e AMES
A AFs Ngetet 183 AEE ARE F As A

2 Holth

(A % PI008661)°l 23] o] Fo]A Aoz 7A=Y
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