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Changes in Quality Characteristics of Jeungpyun containing different Levels of
Malt Extract during Storage
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Abstract

This study evaluated the effects of different levels of malt extract on the hardness, moisture, water soluble starch (WSS)
contents, and in vitro starch digestibility (IVSD) of Jeungpyun during storage at room temperature (25+1°C) and
refrigeration temperature (4+1°C). Resistant starch (RS) and soluble starch (non-RS) contents were also evaluated. During
storage at both temperatures, hardness increased in Jeungpyuns with the malt extract-added Jeungpyun groups (malt-
added Jeungpyuns) exhibiting lower hardness than the control. The rate of retrogradation was faster upon storage at
refrigeration temperature. Moisture and WSS contents as well as IVSD of Jeungpyuns decreased, whereas these levels were
higher in malt-added Jeungpyuns compared to control. Storage increased RS contents in Jeungpyuns stored for up to 4
days, particularly at 4°C, whereas there was a decrease in RS content after 7 days of storage. However, RS content was lower
in malt-added Jeungpyuns compared to control. Soluble starch (SS) contents of Jeungpyuns decreased. However, SS
content was higher in malt-added Jeungpyuns than that of control. The reduced hardness and RS content as well as the rate
of increase in other parameters of malt-added Jeungpyuns were dependent on the concentration of malt extract. These
results reveal that addition of malt extract delayed retrogradation of Jeungpyun, whereas retrogradation possibly increased
the content of RS during storage at both temperatures, however, that of RS decreased with increasing level of malt extract,
suggesting that the level of malt extract as well as the storage conditions are important for obtaining acceptable texture and
retaining the RS content of Jeungpyun, which is known to possess physiological activity.
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AR kel Rt I Boken oo s,
AR A ) B AL B0 AR A ¥t
Mo WEH T oFUR e Tl ARYAZIE WA 1o
WA YAt s sed oled #ye Bakek s

(Christen & Smith 2000). &3l W& A% A4 5 &
S ofdR o0 Aujd W opdEIAR ] AA3IE Qs
Z7Ee TRl Awle] AskE Zefsk=t] ol2ldh
e =3kl Stk (Lee & 2004). A Folls B8k &g
2k FEAAR(WSS) 2 in viro AE-EE-(IVSD)Q] 74

JoJdti(Shaikh 5 2007). =8}7g-2 ZEA 2F2] A
¢ F dojube vlEA e gk st o] shuEA ofd
220 AYsh= A&e vhd, opd 2ol e] A AA =

T,

=
3

@A dojuba (Biliaderis 5 1980), A Z7]oE o}d&
Q27} Fostal A $7)oll= opd 23|l o] Fofst= A
o2 AdHAA Urh(Krog 5 1989).

o] EAE A&et Aol =3ke] JE viEE gt
S5 A=, AR T 7RAEA B = A
8P (resistant starch, Type
3)2] A4S Z#3th(Rabe & Sievert 1992). AFHE-L 2]
ole] H|AsH] ErslE AR, AR o] & il el
g, A% Ikg, WY, A o] EAIZE, B AEe] o

T =2 010,
UA goz ey Fdeat B AFadel slolM 2 &

it

BA
418 o}l SIth(Annison & Topping 1994). -8, 71 o]
Qo= AFe] A7 Bgk AR el Y F= A

o2 d#H¥HKumari 5 2007).
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% 3h=tl, o-amylase”} o]2gh A o2 71 de] o] &5
3 ok (Martin & Hosney 1991). ol HiE 3l §45
A7V A 728 &84 werskE Z2ES WA

o
A w3 XAl ) e Ao HIEAE, o)+
Eo] gramylase &< ¥3telo] MELFo| HEE F
WFEA D} w3l JIFS nX e Aol 7|Qldt(Na &
1997).
2 Arelde Ve FEe A7 dejsie] =
S AFsL A2(25+1°C) 2 ¥ 22 @x1°C)A 79
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1. XM=
B2 AR H(IE, QEIS Tehs gl Y
S, e ALY, 2 i, QUIES Axe}
A)

qE] AFL vhEod 2] ALgHdTh. B A
LN e vaE B5E A9 A Yk &
Al W Baste] ogd ARSIt Porcine o-amylase,
amylose, amylopectin> Sigma Chemical Co.(St. Louis
Mo. USA)A  a-amylase, amyloglucosidase, glucose
standard, glucose oxidase/peroxidase reagent(GOPOD)=
Megazyme International Ireland Ltd.(Leinster, Wichlow,

Ireland)o| X T+t ARE-SFATE

2. ZHo| M=

A7V S 33] FAlate] 2A17F BRF RIS Aol W
A 303 < = w71E § F roller mill(Pyeongchang-
Sa, Korea)2 F2AEste] 7F2 whEo] Ago AR5
o 7l B AlRE A7 A (18 mesh)dll UH &
WE HI(-20°C) 3IATE A7E FEH Axe AE
T 102 olF A= Y3 S/ 100mLS 718 13
7HEo R 1034 SH FFE H 35°Ce] 2 FxoA 1A
b gl WA & AEHS F3 100 mLE &85t AR
1t 53] AF viEHE <Table 1>2 20},

ol r\l

<Table 1> Formulas for Jeungpyun with different levels of malt

extract

Ingredients JP-0) JP-10 JP-20 JP-40
Rice flour (g) 100 100 100 100
Salt (g) 0.8 0.8 0.8 0.8
Sugar (g) 15 15 15 15
Malt extract (mL) 0 10 20 40
Takju (mL) 20 20 20 20
Water (mL) 40 30 20 0

DJP-0, Jeungpyun without malt extract; JP-10, Jeungpyun added
with 10 mL of malt extract; JP-20, Jeungpyun added with 20 mL of
malt extract; JP-40, Jeungpyun added with 40 mL malt extract

TH Az WYPLS v A} gl AvS ¥y &
AoJE Ty 35°CE] 2ol 2087 WX gt A7
9} AF& kitchen aid(5K 5SSS, Kitchen aid, St. Joseph
Mich. USA)Z 1% 7F 2% EFslal &, &5, 71§ =
HNS ZAYE Y& F v} kitchen aid®E 3% 7+ Ea}lo]
A WS sttt Az F9 =2 36°C TETlel
A 3AIZE E)E 1A TR g F R E 203] Ao} ks
£ AAZTE 36°CoNA 30% 59k 23 La sl fElEE
203] Ao 7k=E AAS H FHEQx2x3 ecm)l] FoF 207
ZF A 108 7FES o] SHE s S71E AUt
2 SN H7EE UNE FE H7FEkl whEbA Ip-
0z, UlE FE24S H7IsHA &2 53), JP-10(10
mL Q715 F=99 J7F 59H), IP2020 mL V& FE9
A7} Z9), IP-4040 mL R7E FE H7} SH)olg

FHE 102 7+ A2olA 23] F Z]ellg@ 3} (polyethylene
wrap)o-2 EAsL ZHzE A2(25+1°C) W (4+1°C)elA
(AR 27 TS AT
&5 A A7) Aol o
& ¥ 7AZ271(60°C, 60 mmHg)o A 4817 x5}
3 71(RF-5900, Wellpia, Seoul, Korea)Z 3j5te] |
e 5 24 A 7] ¥5(-20°C) Basiit.
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7d%=(Hardness)=  Texture  analyzer(TA-X,, Texture
Technologies Corp., Godalming, UK)E ©]&3}c] 23]
compression tests AAISIATE A2 WF A A E=
24zt AAe mFo g ZEH(15x15x15 mm) AES 53] W
SA3IAh AFSE - (probe)> A F 20mme YT
(P20)°] 2, force scale 5 kgo] ST}

T g AR 3g2 Fsl FE SH7IHB 428
Moisture Analyzer, Mettler Toledo, Greifensee, Switzerland)

£ olg3lel 2.
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5 FEHHE 16A17F vl 5 A4 Eelel sl d& AAES Falo 2

FEA7R TR Shaikh 5(2007)S] WHOE S35 mL 2 M9| Fikskzg 48 Yol 0°CollA] 2087 =] st
th Al 200 mgoll SF5 15 mLE 93 wiske] AL T 8mLe 12M ZANEF 458945} 0.1 mLe] amylo-
A4 2087 WERISEAL 3000xgoll A SE7F AR 3§ o3} glucosidase 8% (3300 U/mL)E ¥3L 50°ColA 20% 7+ 2
Slal 25 mLE A83te] FE9L vHET ©o] &9 10mL sttt B4 wiFlS 1500xgoll A 1027 A4+
o goc3 ZES A3 2 e=gd 2mLe Y 680 g 3 F o]ZHE AL 45 0.1 mLE FH3IaL 3mLe
nmelA FEEE S8 T84 AT FS %= UER GOPOD A]2Fg 237 50°CollA 2057 2IA1A 510 nmell
At BEFEARE 25% oFLRE 29} 75%92] ofdzoEl AN FHEE ST BEEEEE RIS BT &
EFAE AESIAAT °“(1 mg/mL)y& ARS8 Ad Aol T2 /100 g7

TR FAEITH

6. In vitro M= 232 16417 Wi § A4 EE25EH d& 592 100 mL

IVSD:= Singh 5(1982)9] WS W st 431 §%F Sepaae] Z&sit o] F=4 0.1 mLol| 3 mLo
porcine o amylascre— olg3le] AlEE 37°ColA 2417+ A GOPOD A|9FS ¥37 50°ColA] 20%-7F W13 & 510 nmol|

A EREE 2A5] SARS 2959t gaEdE

o,
N,
PL
2
4 2oon B

|
sl WigE F #A B2 Ulete whes
Fo = dhalA)

glucose oxidase/peroxidase(GOPOD) A] 2} 71 = 2532 57 §9(1 mgmL)yE AHESISAL Sl
spectrophotometer(UV-2401, Simazu, Kyoto, Japan)E A} ol g2 g/100 g(AS5 )= YERNAT
3t 540 nmol|A SFHEE 3L in virro JE Eol&2
freld ST SRl o E ey, 25EE 8. SAl XMz
& FEIQAE ARSI RE A= SPSS(Ver12 0) 27 T2 o]f3sl] H
TEFEAE JERY. PEAHEA (AVOVA) Duncan’s
7. MEHED Sl HHE multlple range test(p<0.05)F &3l AlE7Fe] F2]A1 Alo]
A7F A7kt S8 AFAEA aldAREe] e £ ASsiith
McCleary & Monaghan(2002)2] WHo 2 A3t} AR
100 mgell amyloglucosidase(3 U/mL)E /-3t 4 mLe] m 751_71]- E;l,l _TI_J'IQ_I_]-
pancreatic o-amylase(10 mg/mL) &4 898 @1 37°C]
A 16A17F Bt X8 mf BTt 16A17F 5 99% ethanols: 1. 8%
4mL B3 1500 gollA] 103 7} 4 Zejste] Fsd=t A AE25+1°0) B ¥ AR7IHAE1°0) T EE SUEY)
Aes Fednh 20 50% ethanoks B3l Al EA4HA] < A7t SR e, UIE A7kl HEwnn S
A% A Belsio] 4Bl AABS o weldc A= dehieltk<Figre 1> A& 4471 5 izl
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<Figure 1> Hardness of Jeungpyun with different levels of malt extract during storage.
JP-0, Jeungpyun without malt extract; JP-10, Jeungpyun added with 10 mL of malt extract; JP-20, Jeungpyun added with 20 mL of malt extract;
JP-40, Jeungpyun added with 40 mL of malt extract. Bars above the histogram with different letters are significantly different by Duncan’s
multiple range test (p<0.05).
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e 18814 g=A A2 A7 29714 AA8] S8t
oE A7 4ol 1802 (p<0.05) S7Fsk] 2312.6
gs Yehflon 27 493 79 Atelolle fARRE AEE
Uehflo] A4717F 790l AEE 2351.8 g& HERNQITH
g, A7 A7 A A7l wEi AL A3
7F = JP-102 908.6°14] 1395.7 g, JP-20-2 49190141 1147.1
g, JP-402 238.6914] 927.0 g2 ZHz}t Z7FsITt WA A
A7 F FHY Are RS 18814 oA AA717E 1
Aol F-212 02 (p<0.05) F718t] 2386.2 g5 WFERARAAL ©]
T Ag Z7r] A7 799E 3343.8 g2 WERNQIT
whE | A71E A7REY] AXEE JP-102 908.6004 2011.2 g,
JP-202 491.0914 1870.5 g, JP-402 238.601A41 1017.0 g&
2 742 37kt (p<0.05). 2y A2 2 @ A7
= ANE AR Ane Ul FEAY HrrEe] 40
mL/100 g(&7FF) 02 S715kel maba] Z42F 7H4sielt. o]
}el A= e FE2HY AP SR AL F
=315 A A T dtke AE YERAL vk Bgk S
o W AL A2 A wHth Fxe] F7F S w
grom E35] WA A7 2700 o] wEA dojwitt.
U A A WA A F AR SV S
tortilla®] A2 2 W A 5 A= SUreATaL B
Nydia 5(2002)¢] At AT 252 S5
tortillas®] TL873F-2 Ao, o] A& o] 7k 2 A
2 717F Al dojus diFte] 227 Wl Hejshe=t),
Are] STk AEe] =sto 7IQ1gal skt 4 Na
51997y A AZ Al o-amylase TS Ege= Ho
2 dH FEY] Hrpt vizar A7 T Axe] ¥
sp7F M) dofstthal BAEt Lee 5(2010) 27
o ¥4 a-amylase$! novamylS 7Fsle] WAd7)E Az
s 274717 F X7t tixtol] Hlsl 7oA o R yoba
ol S WA 4 ATk BT Gujral 5(2003)
< oa-amylase 717 & W] AAF7I7F A HEE THAAAIA
A7 & w=sh o] B Ao R BAEit). W
A AR 7R G459 staling WA g3k AR TR

o 2 o

e

2HgS Weflele Ae® B IEATH(Martin & Hosney
1991).

<Table 2>. TET9] i TS A A717¢
A 444%2 A WHH | SV H7RES bl wEbA
JP-102 52.99014 45.9%, JP-20 5320014 48.1%, JP-40
5320014 49.0%= ZH2t et W 4717 5 S
o] F e AL A7 fARE S YERISIH
tizte] S T WA A8717E T 51930014 342%=
Pk wbd, Q7] A7RES JP-102 52.990141 41.0, JP-20
o 5320014 43.1, JP-402 53.2004 49.5%= ztzb 7FAast
At 2y A 2 W A7 5 e A7
TFe 75 FEH] Hrhol S webA zhzt
Z7FtAT). b AelA g SHS WA AgE S
Ho}p 5 g AESET)E Wolkth <Table 2>25H 5
Hel A 717 & 7 T Ao S AEe A
o] e Ao Yeht) T3 A g FHe R
Fol] WA | SHEG 2A YeRe olge a4
Ao A FHe Aol oA WA AR
e 37t £55 2shs Ao A7HEr
}

N
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R O
A 9 W A7 5 T i de a4
= chapattiz 3 & 7V A 2 WA AR Foll
ghako] 7+43k vk Shaikh 5(2007)2] Al w3l A
Ao 2 A3 gerAe|AE AT AL A Foll
i gEo] Ao R 7HAEITR= Sanchez-Pardo 5(2007)
o] A Azkel FAI8I T Biliaderis(1998)= HE-2] £}
A ofe}. o] A= o] mjERX W o] 7kAs)
Ao oJE3h, 2% el A= Eol 7HY F83 7HA

oft

<Table 2> Moisture content of Jeungpyun with different levels of malt extract during storage

Room temperature (25+1°C)

Refrigerated temperature (4+1°C)

Stozzg;st)lme Moisture content (%) Moisture content (%)
JP-0" JP-10 JP-20 IP-40 JP-0 JP-10 JP-20 JP-40
0 7519402370 452.9+0.2° A53240.2° A53240.1° A51.940.2° A52.9+0.1° A53.240.1° A53.2+0.1°
1 B51.0+£0.0° A52.9+0.0° A53.1+0.0° A53.140.0° AB502+02°  A52.6+0.4° A53.1+0.1°  ~B53.,0+0.0°
2 €49.9+0.1° A51.8+0.9° B52.440.5°  AB53,040.0° B48.5+0.6° A50.6+0.8° A53.0+0.1° B52.6+0.2?
4 D48 2+0.2° A51.140.2° C51.840.1*°  B52.1+0.14% C45.940.6>  4B498+0.5*  B50.0+0.1% €50.24+0.1°
7 P44 4+0.1¢ A45.9+0.3° P48.1+0.1° €49.0+0.2 D34.240.2° B41.0+0.7° €43.140.1% D49.5+0.12

DJP-0, Jeungpyun without malt extract; JP-10, Jeungpyun added with 10 mL of malt extract; JP-20, Jeungpyun added with 20 mL of malt extract;

JP-40, Jeungpyun added with 40 mL of malt extract.

IMean+SD; ““Different superscripts within the same row are significantly different by Duncan’s multiple range test (p<0.05).
ABDifferent superscripts within the same column are significantly different by Duncan’s multiple range test (p<0.05).
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<Table 3> Water soluble starch of Jeungpyun with different levels of malt extract during storage

Room temperature (25+1°C)

Refrigerated temperature (4+1°C)

Stozig;;t)une Water soluble starch (% d.m.b) Water soluble starch (% d.m.b)
JP-0" JP-10 JP-20 JP-40 JP-0 JP-10 JP-20 JP-40
0 A4.0+£0.17P A4.4040.2° A4.6+0.1° A5.540.0° A4.0+0.1° A4 440.2° A4.6+0.1° A5.540.0°
1 B3.6+0.1° B3.8+0.0° B3.9+0.1° B4.120.1° B3.3+0.0° AB3 44020 B3.4+0.3% B3.9+0.2°
2 €3.4+0.0° €3.5+0.0 B3.6+0.1™ B4.0+0.1° B3.0+£0.2° BC3 1+0.2% €3.0£0.2® B3.540.6°
4 D2 7+0.1° D2 7+0.1% €2.8+0.1% €3.0£0.2° ©2.4+0.3° D2 6+0.0%° €2.9+0.1° €2.9+0.0°
7 £2.0+0.14 D2.740.0° €2.9+0.1° €3,0+0.2° P1.9+0.1° D2 140.0° D2.3+0.0° D2 2+0.28

DJP-0, Jeungpyun without malt extract; JP-10, Jeungpyun added with 10 mL of malt extract; JP-20, Jeungpyun added with 20mL of malt extract;

JP-40, Jeungpyun added with 40 mL of malt extract.

IMean+SD; “IDifferent superscripts within the same row are significantly different by Duncan’s multiple range test (p<0.05).
ABDifferent superscripts within the same column are significantly different by Duncan’s multiple range test (p<0.05).

2kl B3I} Lionetto 52005y A& =3l wr) 4
EEB]- #o] Atharl 5190, He & Hoseney(1990)=
ool 2 WS ARrt HHS] SR 513l
t}. 31, Rabe & Sievert(1992)= &Eo| ol 2o 29] 2] 4
stel] Hogttal sl izl Blal SIS A7k
SHe| i FFo] = AL SUIE Wbl Sl
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Aaaith ¥ A1 S SHe] WSSe AR #7471
3 AR g2 eI txe] WSSe A1717E
T 40004 1.9%= 4% v, SUIE A7k A7
Z IP-102 44004 2.1, JP-202 4.5841A4 2.3, JP-402
5.500M 2.2%= Z47F Zasigich 2 A 9 W A
717 & Ve A7k WSS §2 U)E FEA9 A
7¥ro] SRl mets 2zt S7ksisinh. d AollA A
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ol21gt A= W crumbollX Eoll fJsf FE2 5 3
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o x{x}7]7} A = WSS fs]—ako] 71/\0} 1:};/_ 3}

il

)

4 548 B9 wﬂw]au seieh. 5 =
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WSS g Zeghttal st Nydia 5(2002)% A2
2 Wl ZANA rortillase] A Al 8 ol R T
Ek01 frold oz Zasion, o83 s FitAe

o] sl 7IRleke =abH webA Loke] 24 sighE
< 6é‘féol»: sgo] Yolx]7] wjitolgtal Barsigitt. 4,
A7 AHA7FEe] WSS d&o] xRt =& AL a-
amylase®] 2§02 HAEYN 71 FEAYHAR 8o o
&o| F7tel7] Wl Ao= Azt
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4. In vitro M2 FsliE

AL g W A7 5 S8 IVSD(mg glucose/g
dry mattery= 74slHoH, A7 H7REe IVSDZF iz
TR =4 UERIT<Table 4>, th22S A7 5 16.9
oA 6.72 7143 ¥, SI71E H7KES HUlEkl] uheba
A7 & JP-102 18.801]/\1 8.9, JP-202 19.6°014 12.1,
JP-408 2149014 15302 zZHzF 7HA4siqdnh. W 4717
% 9] IVSD= A A7} AR s vERY
Aot Z72] IVSDeE AA717F 5 1699014 1422 74
ok Wb Q7S H7ES TP-102 18.8914 7.2, JP-20&
19.6°1A41 10.5, JP-40-2 21.49014 13.62 Z+z} 7FAstSiTh
Zepv AL 9 WG A7 5 715 7R IVSDe
o Z7Fel webs 247t F71skd
oh FEg Ao AFE FHol WA AFE FHEG
IVSD7} =71 YRt

A7 = 54 IVSD-O/] AT chapattie A2 3
WA AA717F 3 IVSD7F 2289 tHE Shaikh 5(2007)2]
ArAzet A, 258 A7 F IVSDE] TAaE
B HE9] ofdR 920 oA o] x| AR sl 3o
3922 amyloglucosidase”} 285171 I8t 712 o] A|gh
Hol FFAe2e] {7t Ao 7] wjEoletiL skt
Nanjappa 5(1999)% A9 H|E&o] SISl waba
IVSD= gttt st gH, Q715 37KE2] IVSD
7F Ul Bof =2 A2 a-amylase®] 2802 Q] A

7]2. Z%ou o] =] 7]-21:0]
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<Table 4> In vitro starch digestibility of Jeungpyun with different levels of malt extract during storage

Room temperature (25+1°C)

Refrigerated temperature (4+1°C)

Stozig;;t)une in vitro starch digestibility (g glucose/100 g d.m.b) in vitro starch digestibility (g glucose/100 g d.m.b)
JP-0" JP-10 JP-20 JP-40 JP-0 JP-10 JP-20 JP-40

0 716903  A18.8+0.9° £19.6+0.3° A21.4+0.9° £16.9+£0.3° A18.8+0.9° £19.6+0.3° A21.4+0.9°

1 B14.6+0.4¢ B16.7+0.2° B18.5+0.5" A21.0+0.12 B12.9+0.3° B13.540.1° B15.741.2° B17.840.9°

2 BC14.0+0.14 B15.9+0.2° €17.0+£0.3° B19.440.6° B12.4+0.5" B12.6+0.6" €13.0£0.3° B16.8+1.0°

4 €11.5+0.3¢ €13.340.5¢ D15.6+0.3° €17.340.5% €g.2+1.5° €9.6+0.6° 010.4+0.5° €14.4+0.5°

7 Dg.7+0.3¢ D8.9+0.1° £12.1+0.9° D15.3+0.4° Dg.2+0.2¢ D72+41.0° 010.5+0.4° €13.6+0.6°

DJP-0, Jeungpyun without malt extract; JP-10, Jeungpyun added with 10 mL of malt extract; JP-20, Jeungpyun added with 20 mL of malt extract;
JP-40, Jeungpyun added with 40 mL of malt extract.
IMean+SD; “IDifferent superscripts within the same row are significantly different by Duncan’s multiple range test (p<0.05).
ABDifferent superscripts within the same column are significantly different by Duncan’s multiple range test (p<0.05).

<Table 5> Resistant starch of Jeungpyun with different levels of malt extract during storage

Room temperature (25+1°C)

Refrigerated temperature (4+1°C)

Stozig;;t)une Resistant starch (g/100 g d.m.b) Resistant starch (g/100 g d.m.b)
JP-0" JP-10 JP-20 JP-40 JP-0 JP-10 JP-20 JP-40
0 B5.8+0.1%7 B5.740.6° A5.6+0.7° A524+0.9° BC5.8+0.1° BC5.7+0.3° A5.6+0.7° A5240.1°
1 ABG 3+0.2° ABG 2402 A504+0.2° A5.04+0.2° A6.9+0.4° 26.8+0.2° A5.9+0.3° A5.040.1¢
2 46.9+0.2° A6.4+0.2% A6.1+0.2° A5.5+0.3° A7.1£0.2° A7.1x0.2° 26.2+0.1° A5.7+0.2°
4 B5.9+0.2° B5.8+0.2° A5 7+0.6% A5.340.8" ABG 6+0.5° ABG 4+0.1° 26.2+0.1% A5.4+0.1°
7 B5.9+0.6° B5.740.1° A5.7+0.3° A5.0+0.2° €5.5+0.0° €5.4+0.7° B4.6+0.8° A4.540.3°

DJP-0, Jeungpyun without malt extract; JP-10, Jeungpyun added with 10 mL of malt extract; JP-20, Jeungpyun added with 20 mL of malt extract;
JP-40, Jeungpyun added with 40 mL of malt extract.
IMean+SD; ““Different superscripts within the same row are significantly different by Duncan’s multiple range test (p<0.05).
AODifferent superscripts within the same column are significantly different by Duncan’s multiple range test (p<0.05).
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<Table 6> Soluble starch of Jeungpyun with different levels of malt extract during storage

Room temperature (25+1°C)

Refrigerated temperature (4+1°C)

St°3§;;)“ne Soluble starch (g/100 g d.m.b) Soluble starch (g/100 g d.m.b)
JP-0" JP-10 JP-20 JP-40 JP-0 JP-10 JP-20 JP-40
0 A56.5£0.67  465.0+0.5° A65.2+7.1° A67.3+2.5° A56.5+0.6" 265.0+£0.5° A65.2+7.1° A67.3+2.5°
1 AB553+1.9°  B59.8+0.9% B61.3+1.1° B63.142.3 ABSAD+0.70 A60.7424.60  A633+4.7° A64.7+0.0°
2 B52 8+0.6" BC58 3+1.12 B59.1+1.9° BC59.0+1.8 B52 742 42 A56.8+1.82 B57.1+0.4° B57.141.1°
4 C46.7+1.2° BC55.741.02 B56.0+1.1° €58.1+1.3 €46.0+0.6° A51.440.0P B54.542.1% B55.5+1.4°
7 €48.8+0.7° €55.842.8° B56.3+1.7° €58.7+0.7° €48.140.6>  A52.3+1.1% B55.0+0.8° B56.5+4.0°

DJP-0, Jeungpyun without malt extract; JP-10, Jeungpyun added with 10 mL of malt extract; JP-20, Jeungpyun added with 20 mL of malt extract;

JP-40, Jeungpyun added with 40 mL of malt extract.

IMean+SD; ““Different superscripts within the same row are significantly different by Duncan’s multiple range test (p<0.05).
AODifferent superscripts within the same column are significantly different by Duncan’s multiple range test (p<0.05).
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