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Abstract

This study investigated the physical, textural, and sensory properties of strawberry 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, strawberry jam with rice mash showed superior spreading property than
that of the control sample. Strawberry 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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hgle] & &= 9lo] 7]9)3la Y FAIR o] e A=
Fejo] Aol o] Fstth9). ol g &Mk S5
FZl7] Sl Al A3/ (10-13), 7167 (14-17) Toll &
g thekgt A7 Al E Qo R A E o] 85t A
= AlZgo2A Ae] AFsiet 715 e AlES AT
= " g Aol

Felvtete] AEAQl F5 8 nAdE F skl
Aspergillus kawachit= 75 (koji)< A|Z317|7F f-8-8 H#
ool §14k) FElaas 2 Askslel &tle] pHb
A A2 frAlek=Tl olxlol ltka B aiE ATk(is).
A E(rice koji) S LEAZE ko] AY/J S T3k (rice mash)
= ZEFE) vkl g5t AN Gt Brse T
7hrell Hlgl @713 0] FEE AT SFATHL9). Asp.
kawachii®} Asp. oryze®| V&S 3= rice kojiZ -
B A E-S Eafsle] YA H rice mashe EZ o] th2t}
(20). & Asp. kawachir= ARSI} 7710 E3laL Asp.
oryzmee A T& ol st TEA qES R
ole] B o] &3to] theket AFUERE AT F U
Ao B339 th20).

upgha] B AN E Agp. kawachiS ZEE rice kojis
HEAZ o] §3lA Ao M-S Ralet 14t d&
Zte A3t (rice mash) S Aot B71A0 A|x 482
Z-gatrt Aol FAES Br| Ae o]l rice mashe]
A7VES gejdlo] AL Al xsta O FAEAS Al
AGE A AxE A% 71 2ARE AFstuAl sk

=1 3=}
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Ha

A=

W 27 201230 83t A3 FEom AH &
vl2 Y53k Al EEeHyy 523 Cl, Nonsan, Korea) =
AHE-FATE Rice mashi= Kim 5(20)2] Wl £t &3}
ARGl T EA| ZA Asp. kawachii® rice koji(Dongsan
Co., Yongin, Korea)Z 4 3L 60 CollA] 6417 Dalsto] |z
3 ar 75 CollA 1583 7 A gl ste] A8ttt ol uf
AHE-gt rice mash®] G, AFE, 29, 714 5o HES
B 15 TH20). WA EH(CI, Incheon, Korea)2 A|Zol| A T+
Y3ted ARE-3A T

gat DY A=

3l DU 95 w3 = oA E S Bte] Table
13} 2ol B7] 0% A8 30%2] ZF-A(100%) thH] A
3l (rice mash)S 14%, 21% S A2|FFo 2 33t W
T 2= AR siEe & ST (HR1378, Philips,
Kamtner, Slovenia)ol| 1% J = Zo} Fd |2 &k
AT B4 AR Bre 9] FEE e BE

T2 ZAA-FEE A A22H A6E (2015)
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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

USJ0, strawberry jam added with no rice mash; SI14, strawberry jam added with
rice mash 14%; SJ21, strawberry jam added with rice mash 21%.

Fre FHETEA(PAL-3, Atago Co., Ltd., Tokyo,
Japan)E ©| &3t 1 33] WHy S ste] Htake 7HEA
135 EF(°Brix) 22 EA135FH. pHE= pH meter(Orion
4 STAR, Thermo Scientific, Beverly, MA, USA)E A}-8-5}o]
33] WHE S5t At =S A RY 10 mLdd S/
40 mLE 7}3to] A3 & pH meter® 33] WHE Z3519] 0.
] Algole] pH7} 83714 =28H=t] H 23 NaOH 4H]
ZHmL)S citric acid F3H(%) -2 Akl VERA AT

4

M XX

A == A 21| (CR-300, Minolta Co., Tokyo, Japan) S A}
S5to] AT ok 2t A2 L(Lightness), a(redness)
9 b(yelloweness) & 33] BHE- S sto] UERY QT o of
AHgE EEwAge] 1, a 9 bk ZH2} 9572, -0.18,
2.91°| At}

welg gz 53

e AR 10 gol /T 90 mLE 7}sto]
homogenizer(Ultra-Turrax T25, IKA Laboretechnik Co.,
Staufen, Germany)Z 30%3F @ 3}sln U41H-2](15,000
rpm, 15%)3F F Whatman No. 2 <] ¥}*|(Whatman
International Ltd., Maidstone, UK)ZE- ©]-&3}] 35S of
I3F3 100 mLE 38319 th 552 0.2 ym membrane
filter2 o] 2}8}o] A1-8-3}9] 12 HPLC(Agilent Technologies
1200 series, Palo Alto, CA, USA)E #23}t} 4 A
detector= ELSDE ©]|-8-3}%1 1, column- Shodex asahipak
NP2P-5-4E(5 1m, 4.6x250 mm, Tokyo, Japan)Z, o] S4H&
70% acetonitrile 12 m/minz & FY 1L, 5 L= FY &t
o B39t 224 Z & fructose, glucose, sucrose
maltose(Sigma chemical Co., St Louis, MO, USA)< A}&-3}
Atk
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714 &5k oxalic acid, citric acid, malic acid 2
succinic acidg& XTEZZE organic acid kit(Supelco,
Bellefonte, PA, USA)E AHE-3ISITE #44 FE2E52 AR
10 goll =7 90 mLE 7}5to] homogenizer= 3031+ w4
g}ata YA E2](15,000 rpm, 15%)%+ F Whatman No. 2
AR & o] &ste] FFHS o FHatal 100 mLE -8
t}. %52 HPLC(Agilent Technologies 1200 series, Palo
Alto, CA, USA)E #4319 11, Z3H 2 aminex HPX-87H
ion exclusion column(7.8%x300 mm, Bio-Rad, Hercules, CA,
USA)E A48t HZE7]= UV detectors ©| 831312
™, o] %5/ 0.008 N sulfuric acid £S5 0.6 mL/min=
93 ARE 10 1L TG BAGA,

ok

SHAARE TR EdYE AEE A7 159 A
AR sh] FE 7hetol 7} AR E HAAMA QA B

T, AdkA 5
1 O AEE HHE Afdde B2 42 d7A
I AZYE AT HAEE AW A8 T) o|uf
oo w Hrisl e e £5° 9F, ‘tids]
Ei

g o o
S 4 3R 3R In

£ Azl

FAAXEE SAZZ L SPSS(12.0K, SPSS Inc,
Chicago, IL, USA)E ©] 43t 1 7zt A8 5 33] uHE5}o]
e G5 FH+EEAAE e Ath 2 M]3t
EAA 7242 one-way ANOVAZ #2433}l p<0.05 g
ol|4] Duncan’s multiple range testE- ©]-8-3}o] F2]& =}o]
s Akt

Zu 3 g
g, pH % S

2l (rice mash)] 7l W B7]1A19] G, pH
2 FAEE =438 A= Table 29F 2T} Rice mash©]
A7 o] S71844E dEe 65.33~53.00°Brixe] W=
o)A 02 SrobH th(p<0.05). thZTH(SI0)E Jung®} Kang
QD2 239} FAFSFA S rice mashS A 7Fet A 8]+
(S114, SI21) Hth= =kt mabA rice mashs H7Ho 2
A Aol BEE 60°Brixo|stE W& T e FRIstAh
pH2] 73-%- rice mash 7 7}8Fo] Rold 4= 420~4.11% 1]
H)3F 2142 B9tk Rice mashe] £33 &S 223 @)

(

A o] FALE = rice mashe] H7}ako] Eold 4= 0.80%9l
A 0.66% % oA o2 Yol = 7 3ol A th(p<0.05).
o] = rice koji(Asp. kawachii=. V| %3¢ rice koji)7} B -2
Bty Foll f714h FHrohe rice mashS $AJSHEE
Tz 42 nA= 3o|th22). Kim F(19)¢] 93}
2752 BEtY o] HrtEke] St E FAEE ST
= o2 Btk £ A9 rice mashi= Asp. kavachii
= W rice kojiE AHE-E RBH Kim 5(19)¢] T3 27|
oA o] Fslde Asp. oryzeZ | FE rice koji = F-E]
Az A2 AHEEE 87 Apo] 2 s E=H o= Kim &
(20) AFAME Ze A= gol & F SUrh

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 65.330.58" 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°

1)SJO, 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.

ME &3

Rice mash®] 7} M2 B7|e] Aw 4 A=
Table 37+ 2t} L, a 3 bte] 37 442 rice mash 3 7}go]
/M E BF Srlee A3 EAthp<0.05). Lit
rice mash H7}5EFo] 784S 1.17, 539, 9412 94
ol x}o]S KB, agkoll M E 740, 2743, 31.75% Z71ESA
I, bFtE 1.85, 9.14, 16,062 rice mash 3 7}2Fo] wold
T5 AA F7kshe AEeldtt o= E719 tEAod
Al ol Al o] B3t rice mash 710l S7ehAA
Lzt bgkell 9ekS & Aot} o]+ Kim 5(23)2] 33}
WS ENES rice mash?] 7o) Bold 4= o9} 2
S 73%s B A 2ska, 1 39 FEE v SRk

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

CIE color values

Sample code”
L a b
SI0 117003 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°

"SJ0, strawberry jam added with no rice mash; SJ14, 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.
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Rice mash®] 7} W& @79 R T
Table 49} 2t} HEE F213-2 fructose, glucose, sucrose
9 maltose] 1 7t A E A 32 2R 249 Aol
S B tH(p<0.05). Rice mashS 73514 94 v 2(SI0)
+ sucrose ¥F&Fe] 40.22 ¢/100 g© 2 rice mashE 3 7}t
Al 5(ST14, SI21) Ht} foF oz 7P E9kal(p<0.05),
fructose, glucose & maltose g2 217} 4.11, 3.86 2 4.24
g/100 g2 Eth WHA rice mashE 14% 3713 A2+
(S114)= fructose, glucose, sucrose, maltose ¥FaFo] Z}z}
3.14, 3.94, 33.99, 3.87 /100 gO] %1, rice mash= 21% A7}
g+ A 2] FHSRDA = 2.96, 4.13, 3048 2 373 g/100 gO. &
YERTE Fructose, sucrose, maltose?] 2}2te] FEFL rice
mash #7}go] F71E4E dAvbdoz Fhagh v
glucose TFHS Fol2 o7 F7181% thp<0.05). Kim 5
(20) rice mash®] o] Bold 45 glucose H]&o] 94
07 ol tin Bl & Ao} fALek kol

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 4112003% 3861003  4022:0.11°  424+0.06"
SIi4 3.14:005°  394:003°  3399:022° 387007
il 296:002°  4.13:002°  3048:0.18  3.730.04°

U$)0, strawberry jam added with no rice mash; SI14, 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.

R4 B2 &

Rice mashe| 73] M2 {714 & =3 d3t=
Table 59} 2t} 2 AEY 742 citric acid, malic
acid & succinic acid] 3, citric acid’} 7V =& S
228191 21 oxalic acid= &% EE| A=H| rice mashS
A7betA B2 2SI = HEEA STt old
oxalic acid ¥ TS 14% H 71 A2 7(SI14) ¢k
21% 713 A=l TSRl & 2+ 3.60, 5.07 mge| A Th
Kim 5(4)° dFore g7 Hrteed e 27|39
oxalic acid &2 B7] H7leEEe] Hold = oxalic acid
e St Basigict oink & Ao dix=F
(SJ0)Q] E7] A M= oxalic acid’} FAET A &A1 T rice
mashZ H7}3e 24 oxalic acid o] =olxl Ao =m
Ktk Citric acid= 1 7ol whet hashes 7 gkl
RAed 2 TS 750~661 mgo] L, malic acidE thETF
(SI0)°ll A1 633.60, 21% 71 28] 7H(SI21)°l| A= 448.73 mg
o]t} Succinic acide WY H7lEo] BoldASE

32 A28 A6E (2015)

230.40~348 mgO. 2 oA o2 F7Fal 9 a1(p<0.05), o=
Kim 5(20)°] 23} frAtstinh. Ae] 7o #A2
T e AR ABE AA e R Bdal T A1
e U279 Bl E o) rice mash Y7H14% 21%)
Aol 75 oAl Ao Yepong ofd tigk 7)1t
B3-S 913 Bk Ado] dsAel Brsto] Hebd ol
o]Fojzjof & Ao Welth

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” 7503043037 633.6042.72"  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°

USJ0, strawberry jam added with no rice mash; SI14, 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.

HSHAL

Rice mashe| A7}k w2 "dr|AMe] d5AA A=
Table 67} 2T}, A3} ko] 54 el qlojx= e 37t
TS 30% T2 2 3] rice mash 14%(SJ14)2} 21%
A7k Al SRDitE A2 F94Ql Aol 7t gidle
v Felal s MUkl @2 U2 TE o Asshe Bles
UERSTE v A S 2] el wS w) Fagh 973
WA, Azte] B4 58 o) 27(SI0)<} rice mash 14%,
21% A7} 8] 95ST14, SI21) ZHll& A= fel 4 zfo| 7}
AT M| Amo] ~xge Ao Bk o] 9o
£ rice mash A7} *2]75(ST14, SI21)7} ZFHT 25
Aaste Aoz YEld=d(p<0.05) ©]= rice mash®] &
Tof o Jggoz sHErt Ay VaxEs g2t
(SJ0)<} rice mash 14% 7} X2 TH(SI14) 9= 124 2ol

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°  61+13  62¢1.1" 58+11 72+1L1°  63+107
S21 45+11°  62+10 5714 58412 7.0:09° 55+10°

USJ0, strawberry jam added with no rice mash; SI14, 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.
3) ..

NS, not significant.
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= SRAT, 21% H7F A2 FSnR) e Fo4 Akels
BT oldel weral ARniE 7]|Ee] duAdl o
%8}19] rice mashS 7184 &2 tIZ(SI0)ol A A, gk
573 FEAAM w2 H5E Hole 4Fl3l 22d=
g Lol M rice mash 471 2] 778114, SI21) 257 F34Th.
A 7152 e 279 rice mash 14% 2] 77}
SR OB R rice mashS ] A% YBEA o] 875
e AT 5 AUTE AT rice mash Y& A 7F AW
Ao gk Ao ATt HAFE B F glo] AL
9 Hek el Fasivtn o

=

o (o]
L =

= AFolx e A A Frice koji)= ©]-&-ste] B3t}
= AA B A3 (rice mash)= TE F714HS
7H A Aze] dR=E &8stuxt g@r|et Al Hrt
4= Y] rice mash H71ES 0%, 14%, 21% = 2E] 5t
Al zg G719 o|gtetA Bl #eA 5AS AN
Rice mash H7}go] S718r5 97|40 g ¥ FAts
= frold oz vrolx]= 73 8ol )l tHp<0.05). A %= rice
mash H7FFE0] S7HEE L a 2 bt B S71sH T
L @Yol f2]Y e 2 fructose, glucose, sucrose 2
maltose”} &5 2™, glucose T2 rice mash H 7}&F
o] FT71EFE 3.86~4.13 g2 F7HE WA fructose,
sucrose & maltose $FF2 o] 9} T2 A 74T A tH(p<0.05).
g Tl A AEE 714 oxalic acid, citric acid, malic
acid ¥ succinic acid$1 2.1, oxalic acidE tHZToA = A
=5 A] &34t} Succinic acide B3FY H7lEFo] wold
F2 Z718F9 tHp<0.05). Rice mash 7}k W& @7] 44
o] wsAAL A A, vt oA = rice mashE 371814
R g2 TE 7P Aasks Aoz Yephdth WA, d4
(texture), 2~ 8| =(spread)] H-F-oll & BE A 2|71 #
oA o] & HolA| &9t AREY V|axe 7]EY A%
Aol whubol] 21423lo] rice mashE H718kA] & =717}
H7h AN rice mash 14% 37} A 2] FH(ST14)2h=
oAl ato] & HolA| sttt o] te] AE F
uf T3} A4S AISHE rice mashE ' thA] e AF 2
A2 ol gsle] 7|E Mo Y=g W TS =Y
U= o2 7IE = vl A 8ol mE A2
A AFS NEeled 8 JER AMSE F %
2 Holt}

.

K

o Mo 4y md n

¥o, i
tlo

(@AW Z PI008661)] 28l o] Fold Aoz A=Y
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