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Effect of high hydrostatic pressure treatment on quality characteristics
of squid ‘Sikhae’ prepared with barley flour during storage
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Abstract

The changes in the quality of squid ‘Sikhae’ prepared with barley flour by high hydrostatic pressure processing
(HHP) were investigated. The pH and amino nitrogen content (Amino-N) of the squid ‘Sikhae’ prepared with barley
were 6.77 and 0.18%, respectively, and those on the 15 day of storage were 4.79 and 0.31%, respectively. The
volatile basic nitrogen (VBN) content of the squid ‘Sikhae’ prepared with barley flour was 60.18 mg% in the untreated
sample and 20.53 mg% in the HHP-processed sample on the 10 day of storage. The L* value of the ‘Sikhae’ prepared
with barley flour was found to be higher than that with millet. The total number of bacteria in the squid ‘Sikhae’
prepared with barley flour was 8.26 CFU/g in the untreated sample and 5.90 CFU/g in the HHP-processed sample
on the 5 day of storage. The change in the number of lactic acid bacteria according to the storage period showed
the highest value of 9.36 log CFU/g on the 15 day of storage in the HHP-processed sample of the squid ‘Sikhae’
prepared with barley. Therefore, HHP processing of the low-salt fermented squid ‘Sikhae’ prepared with barley

positively affected quality with increasing storage period.
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AN B e A7F mao] o5 HEGLFJL o}/ Al Fo]tH(Kim

5., 1994c). A2F50] 6-8% AE A7iEo] AREE AY

AR AIELZ ojufRo] AgS F7Iste] RufjE A|st FAREC R, ZAH e ﬂikﬂrrxﬂw_i i ECHLee,
A AP7EAs) 9 ey 4 2o ofsf o] EelEal < 1997). Z:AlFEAIEO] MZ=0} Aoz Hga Hr}

Aol Azl aAEoleKin 5 2007, SULEAE
& AzA A & —6;,% | whe TAE(20% o4, A
AL (6-18%) W For AZzog B
ool @S Eo) AxE= AEow Wageld] Het
Aae} Agas o] EckPark =, 2017; Suh, 1987).
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%, 1312, vk 9 43 So] Helgane SeEs )

— T

L =L 3]

REISIN
Azol| H7kE= 8 IRE
BE=mtH(Lee, 1989). ESH L ol2 z3lslo] Az
2012; Jeong &
1997; Lee 5, 1996).
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QF A, F12to]Al k3, 3l B-glucan 7, proanthocyanidin-
free PFE|Z EFETH(Baikd} Ullrich, 2008). Hezjo=
arabinoxylan, B-glucan, oligosaccharides, tocols(tocopherols
2} tocotrienols)?t E2]Hlz3} 22 A4 0] T+
o] ) 9 (Baik¥} Ullrich, 2008; Martinez 5, 2018; Sharma
©} Gujral, 2010), H o] 23 8/ 4]o]4d-7-21 B-glucan
< 85 FEAEES RFe 752 7Y HaE1 §)
THAmes?} Rhymer, 2008; Baik®} Ullrich, 2008). ZH &=
T84 2 E84 Alo] AR FYeE, Aolife SHA
BE 4 899 $AE W JTE dthPejez 5, 2017).
ESE 2 Eele 9E 9 Bglucan 3 22 AR T
TotH, AlE 814 48 Foldithleong 5, 2013).

%2119 (high hydrostatic pressure)X2] 7]&-2 H|71E AT
787189 59 stUEA AlEe] 4E viAlE ol&sto]
g2 AR A7) 7)&0|th(Lee 5, 2011; Park 5, 2010). &
7% A2 B40] #0 AH F ohbe DS 9 5o 2
s S AE A S E /- 713 AFelthKoo
%, 2007; Rendueles 5, 2011). o]&{st 211t A= 4=
AREEWS] A Aot 22 BleEgel 9= PIA
™, 2159 3|, M, JYJ= L Maillard reaction} A
G oA FEEE Ifehd WHSE FASKRItHKoo T,
2007; Park -5, 2010). ZL&u; 7]& Al T dAolA =
A HA G 2319t 71483 TS A wie AR
ojct. wEhA] 2 AFolA= Alsl AlRA] ARSEE FEAR
< ZAHYE tAsto] 240 ASiE ARk, ZdAY
71aS ALsto] A7t wE Alsie) F4 #skE ot
Bz gk

R
u¥ Wz
2 Q9] AJoh Azl A8 O Todarodes paciicus

Mokpo, Korea)i= 20190 o 2 Y&Jei= <45t
o] AgBAT, BRE AR Bl 20194E
of AJAFE 2}%(Saeng geum deul, Kunsan, Korea)2} 2124
He|(Saeng geum deul)E U] ARESHRIOM, HA|H
(Sempio, Seoul, Korea), 115=7}5(Bukim, Buan, Korea), T}
E(Korea) ¥ A7} (Korea)S 212} A AR OtEOA
dsto] ARESHAIT

A3

=

|2 2 z19k 2|

2790] 4J349] AZE S5 ¥ APE oIS 4T
HES F A, WA, eI AAGkL BEWE % 1 om 744
o= o] Zulsigich. 9ol A8 AxA| HEHIE Park

(2012)9] WHS ol-&sto] A xS oH, ofF SFT I+
T 20%(ZF 9 B ZH) 20%), ISR 5%, U 5%, AT
3%, A9 5%E Edoto] Aot S+ Aldste] =
IS oIt & T4 7|(Blixer 4, Robot Coupe, Burgundy,
France)E ©]-8510] 2,000 rpm?] £ =2 S01E X9 F9+=
1%, Eokel 2wel 38 5ot 247 Bafsle] Aol A8t
o, Aze Aok NFVEE olelol 1T T
t} 2a¢AEE ST 7] (ISA-CIP-S30-200, ishin
Autoclave Co., Dajeon, Korea)E ©0]-85}o] 24 T4 3,000
kglem’®] Q2 203 53t Jlsle] AAISISIh 29k
Fl AJ3fi= 8710 "ol 10ColA Hash Addo] ARgsigith

ol 3jarA AH7|2A (volatile
basic nitrogen, VBN) & 24
pHE AlZ 2 ¢@ tlafa}T ZR4E 509 Sle 5
+.2]7](Ha-1000, Hanil Science Industrial Co., Ltd., Incheon,
Korea)E ©]-8-510] 2,000 rppmOflA] 158 & YA
ot B85t AENL ofi}K](No.2, Advantec Toyo Kaisha,
Ltd., Tokyo, Japan)Z oJ3}3t & pH meter(Ion S220, Mettler
toledo, Schwerzenbach, Switzerland)E 0]-&5}o] =45}t
o] e A 4 (amino-N) 242 Park(2012) 2 Koo(2015)
9] HH-Z o]-8-5to] Formol Ao E EAGIoT} A& 2
gl S5 50 mLE 7Iste] #&3kste] 100 mL= “g-8]t
% olashich. olukat 019 25 mLE 3} 0.05 N NaOH
|HOF pHE 8.5+0.030] HEE 24 & F4 Z=2UHE
o} 20 mLE 7}5la, THA] pH 8.5+0.030] HXEE 0.05 N
NaOH §9102 HAg % 1 Aukml)E Akelel He
(%) 2% LERITE
SEHg 7)1 - AFH(volatile basic nitrogen, VBN)2 A1Z%-
AKEDA, 2018)°) WS o|83to] Afsteict. mhafet A
F 10 gofl 7= 15 mLE E3ste] 3087 R 2, 10%
trichloroacetic acid(TCA) €< 10 mLE Z0] 100 mLE &
2519t} 85 &AL YR 7IE ol-&ste] 2,000 rpm
oA 102 B YAHEDS & ATUS IR 2 of}sto]
Ao ARG Conway unit A= A& 1 mL H 2
3} K,CO; 1 mL, YAol= 0.01 N H,SO; €4 1 mL ¥
Brunswik Z|JA|9F 10 pLE Z¥zF @il 25CoA 1A7F 5%t
HE33F T, 0.01 N NaOH=E ZAsto] $d/g A7 dAe
(mg%)< AFESIITH

P

A= AZJA|(CM-5, Konica Minolta Inc., Tokyo, Japan)
£ ARE5to] HI(L*, lightness), ZA % (a*, redness) E A
L (b*, yellowness)E S5t Mo ARGE EEH
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o] L* ZE2 9791, a* FH2 -0.27, b* ZH2 -0.230]qch &
< AlEE 33 ¥ S4sto] Bt E YeEioh

a
r >~ 0=

g 24 5%
15fe Akt et A1E57H(KFDA, 2018)
o] W2 ol-gsto] EASI: nE A2 f18 AR 10
go| BHAE4 90 mLE Y1l bagmixer(Model 400,
Interscience, Saint-Nom-la-Bretechem, France)& ©]-&5}9] 1
2 302 S0 FASRIGlch #AE ARE 107 sAoR
51495 5 5149 | mLE Wit petri dishel] 25 F B
g iR EFelgit)y. e BEEUHE ol&sto]
plate count agar(Difco Laboratories, Sparks, MD, USA) H{
AJE ARESEO] 35COA 48A17E Bt o, HAkte
At Z2AUPS 0]8510] actobacilli MRS agar(Difco
Laboratories) HJ A2 AR85}o] 37T oA 48A17F vljoksoict.
YA desoxycholate Lactose agar(Difco Laboratories)
£ ARE3Ho] 35TolA 24417 BT wiget & AAdE
s Agsigon], Asd
forming unit)/gC 2 YERYATE.

r
>

[o
o
E
>

o

45+ log CFU(colony

SHEH

HE 4ge 33] ol wkkslo] Aalglon], Al B
w3 FEEAE YERQlH:. 24 o] oigk SAI4<1
o)A AL Statistical Packages for Social Science(SPSS,
Chicago, IL, USA)E 0]&5}o] Duncan’s multiple range test
2 {5 5% olH(p<0.05)014] 2+ Btgkoll ek 5214
Aolg FAs13ith

= =
pH, OfojicZA U 3Ud I|H A HF
HEE H7lolo] Az 7o) 4]59] pH ¥HShk= Table

13} gt 25 H7kote] Alxd AoAsi(NM)eL HalE
Ad7rste] AlxE 2A4014Si(NB)2] <4dx7] pHe 27
6.71 9 6.772 Y on, A7) w} asol= 43
< YUelth 4 3090l NMZt NB9| pH= 77t 4.60 4
4.572 Yo, A7) 59 Helg Hrkele] AlxH
AE9] pH7t 2 E F7Iote] AlxH AlsjEct W2 pHE U
Rttt 25 7ot Al Alx & 239k A3 A=
HM)e} HElg 7ol Asf AR & 2319 AY Al
(HB)] pHE Z7]0] ZFz} 6.73 € 6.782 UERf9loH, A
# 250] HM € HBO| pHE 717t 4.68 € 4.622 e
oh. 25 H7hole] Azxd Alsi9] A A% 15QG0lA 259
of 21t APt HIA o] Bls W& pHE UEH T
I3y BEjE olgsto] A= Als9] A9, G717 Bt
Z29F APt 22 HA o] Hlg) =2 pHE UE
T} Lee 5(1996)2 27401 4312 pH= 10CA S43=
8% &4717t0] Aol wet Aastglon, RSl &
<55 pH A5l §4 5] o]FojA|= AFS Uehdttal B
T3I9IEE E3E, Kim 5(199%4a)2 @40} Als9] 214 % pH
9] Trae A Az Al A7tEle IR A AdE
o ofgt =S| & 7= 714kl HWol A== Ao
Hlojztar Harsielrh

25 F7Iste] AzE Ao iNM)et el H7}st
o] Az2E 27oJASI(NB)2] 7] opv| A JFdE 77}
0.18%F UEIHIt(Table 2). He] d7F W Z2319F A
Ofgt Aol ofm|if A FHgF W3k AR 1090 5214
AJolg Hitt. NB Y HB Al59] 7%, A% 10944 ofn]
e W A 247F 0.25% H 0.22%F e glem], A
2} 3000 0.43% 2 0.36%S UERAITE 20 A2
Al5f9] ofn|ieefd A FHgF Wshe 2 FA e} Bl1A|
A7 10 o] Foll= 22 FFS UERSIT Lim 5(2000)
< 23 At BXA9] o]k e EA T 200 MPa
4 300 MPaol|A = & H3E} glglon, 11 o)) t=oflA

Table 1. Changes in pH of squid ‘Sikhae’ made with barley flour by high hydrostatic pressure treatment during storage at 10T

Storage period (days)

Sample”
0 5 10 15 20 25 30
NM 6.71£0.02%?  6.04+0.04%  550+£0.01%  5.08£0.01*  4.96+0.00%° = 4.74+001*"  4.60+0.01%8
NB 6.77£0.00%  5.75+0.02%°  521+0.01>  4.79+0.01™  4.670.01>  4.60:0.01°"  4.57+0.01°®
HM 6.7320.01%  6.8310.00"  5.62+0.06™  4.95+0.01°  4.80+0.01%  4.68+0.01%°  4.63+0.01%
HB 6.78£0.00%°  6.87+0.01%  582+0.04*  4.86+0.00  4.70+£0.01  4.62+0.00“ = 4.61+0.01%"

UNM, squid “Sikhae’ made with glutinous foxtail millet; NB, squid ‘Sikhae’ made with glutinous barley; HM, squid ‘Sikhae’ made with glutinous
foxtail millet by high hydrostatic pressure treatment; HB, squid ‘Sikhae’ made with glutinous barley by high hydrostatic pressure treatment.

PValues are meantSD (n=3). *
multiple range test respectively (p<0.05).

eans in a column and “*means in a row followed by different superscripts are significantly different by Duncan’s
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Table 2. Changes in amino-N content (%) of squid ‘Sikhae’ made with barley flour by high hydrostatic pressure treatment during storage

at 10T
Storage period (day)
Sample”
0 5 10 15 20 25 30
NM 0.18+0.02%2  0.19£0.02*°  0.26+£0.01"®  0.36+0.01%°  0.39£0.01*  0.40+0.01**  0.41+0.0145®
NB 0.18+0.05%°  0.18+0.01*°  0.25+0.01*B  0.31+£0.00%  0.35£0.00%°  0.38+0.01°*®  0.43+0.06™
HM 0.16+0.02%  0.19£0.02%¢  0.23+0.025¢  0.29+0.02%°  0.28+0.01®®  036+0.01%  0.36+0.015
HB 0.16£0.01%  0.210.02*¢  022+0.02°  027+0.01%  03240.01®  035£0.01%  0.36+0.00%

UNM, squid ‘Sikhae’ made with glutinous foxtail millet; NB, squid ‘Sikhae’ made with glutinous barley; HM, squid Sikhae made with glutinous
foxtail millet by high hydrostatic pressure treatment; HB, squid ‘Sikhae’ made with glutinous barley by high hydrostatic pressure treatment.
DValues are meantSD (n=3). *"Means in a column and “*means in a row followed by different superscripts are significantly different by Duncan’s

multiple range test respectively (p<0.05).

£ S7letg o, op|e] Aa b2 2t AY 4,
2% 9 AZEF AP 2k 93t 37F B3t Fha B
5193t} Cho®} Kim(2012)L- dHi7|71o] w2 9 4o] Al5)Q]
op| A4 RS 71-302 me% WIS VoM, 10T
9 20CofA = ot dAago] X&H o7 FTksilrhal K
S Kim 5(1994a)> 2740 4]519] o Ha gt
& 5C, 10T, 15C 2004 &4 159714 S45H 571
Slth7h 11 o] 2= et SRS UEigittaL Barst
ek

A A7ALTFE Al o] Arubgdyo g of
|0, S4AbRAES £ B4 § AxE Wcke ARE
o] &)1 QItiCho®} Kim, 2012; Koo, 2015). A&7]7tol w
£ Q24o] Asf9] AL F71dA Tk WSl Table 32}
Atk BE AR &4 27 I A71d84A RS 10.73-
14.00 mg%= UEPTE NM 9 NB A|29] 384 H71d4
Sl A& 1080 ZH2F 61.11 mg% 9 60.18 mg%S UERY
o, 211} Ao A9 A 15%0] HM ¥ HB7} 77}
62.07 mg% 9 62.05 mg%E UERHSICE EElE ol&sto] A
25 Alsfle] 3 A7 A TRF XE ol8olo] AlRd 4]

Sfo] ottt Hlwe wf A 1095H 25U7HA] 2 g
UERASIEE E3L HElE o&sto] AlzxH Alse] 2119t A
2j70) g Q7lAs Bake Aol vt 279 24
gt} Bl o 22 FFS YERHh Jo?t Kim(2012)>
9o} AJsfe] FRLY 14 TS A19le] B W
£} £94E ol B8l lsIrL Husia.
Han 5Q012)& @4 0 93 2ol ojgslo] Al
sv 8 6%z AzE 940 Alshel Sh Q1AL gRke
10Tl <4 1084 31.70 € 16.07 mg/100 g YERACE
I BHasigon, AlgolA sl 7Ekfe] 9 e 459
S 7184 T 9 A AAE o R 7o] Alsio] H
3 ¥ S YRtk B519Ith Jeong 5(2015)2
Hlalele] Fhy /e QRS 21CoIA 44 100730
7023 mg/100 7] B2s] Z7Isieirke Husielrk oE
£ gefoto] Al 7] A9l9] B, A9 4% TRl 7t
Ao A8l 10CoIA 44 7-1420300] S Q71ae ek
o] 37.1044.25 mg/100 ¢& LFERJQItk B vs1ith(Han
5, 2013). Ko 5017 220] 14 @71as ool 5
7t £ B9l trimethylamine N-oxide(TMAO) 2 o]l

Table 3. Effect of high hydrostatic pressure treatment on volatile basic nitrogen contents (VBN, mg%) of squid ‘Sikhae’ made with barley

flour during storage at 10T

Storage period (day)

Sample
0 5 10 15 20 25 30
NM 13.07£0.81°%D  13.99+1.62%  61.11£1.40"  71.82+0.81""  83.04£0.81*"  82.53+0.81*"  81.64+0.00™
NB 12.13£0.00%  16.78£0.81%  60.18£0.81*  70.92£2.42%°  77.46+0.81%  76.99+0.81%  86.76+6.90"
HM 14.00£0.81%  13.53x0.81%  20.53:1.40%  62.07+0.81%  65.30£0.81  64.85£0.81™  87.71£2.91*
HB 10.73£0.00°  13.99+0.81%  20.53+0.00%¢  62.05+0.81%  71.81+0.81®°  71.37+0.81<°  74.17+2.14%

DValues are mean+SD (n=3). “"Means in a column and “'means in a row followed by different superscripts are significantly different by Duncan’s

multiple range test respectively (p<0.05).



340

4ke] Esffof] 2ofgt tmujote] AJ/d=} trimethylamine(TMA)
9 dimethylamine(DMA) 5-2] AJAJo]] 2Jst Aol=kal B 15}
sict
M .

M H3}

2]20] Mol Hsl= AFS AAsHAY 7 A, 4
EoA dojus @R AF9 EHo| JFE vHt
(Choi &, 2017). HE|E F7Ioto] AlxH 4s2] 2119t A
glof oJgt %717t 5 =S| MSk= Table 491 AT NM,
NB, HM 2 HB A]29] W (L*y= z}z} 38.14, 40.40, 39.12
2 42,1308 UeRgth HelE o|g3slo] AlxH Al8ie] %
9} AT FA TS} BluA] AR 5URE 25U7HA]
7 @A Yepto, A% 209 ol¥ols F AR B
oA ZJolE HolA| ITHp>0.05). 27o] AlsHe] A
T(a*) 9 FHE(b*)9] F= BE ARAN A F J7T
Sk= A% YEHISITE Kim 5(1993)2 2740 Zm|AZ
9] Lgko] 79- 10Tl A&t Alg+= 20T & 30ToA] A
e Al=et vud o & HskE YERRA] gokoH, aghe]
B ATt &8, A7l s 24 |
|2 574 U= P

0|82+ M}
HE|E Hrieto] Az 4] 219 Aol ot St

ARG AsA ABS 2021

d

| ZAkF4=0] Hak= Fig 1 9 Fig. 29} 2t} & 9 Hy
7¥stod AzE 240 59 27] Fdre 47 6.17
6.10 log CFU/g2.& Yepgt} %4 520 NM 2 NB2)
S 7}7} 8.24 9 826 log CFU/gO & Z7}519] oLt A]
1590 = #ashe B34S YeUith HM 2 HBY| &
A5 A% 15U 242k 8.78 & 8.32 log CFU/gS LFERG
o, 239 A=E 24o] As9] A, A% 2000 S
F7h Fashs A% R 2 Ao o) A=
© eAo] 39| Fure 2 FAETR Hlu i A
% SR 2 log cycle 29| AAIE Hols oz iy
et Lim 5200002 239k #2]A] 200 MPa E 300 MPa
o] A=A oJsf BAAL] Jwire Haskrkal Harst
%t Han 52012y A8 % 33 A2 2A1E of-8a}
I, TS 47 5% L 6%z AxE 499 Fdrs
10CoA A% 44471A] 107 CFU/g o|3+S Yepittal ®
ISP ERE, Kim 5(1994b)2 270] 439 Jxtr=
<4 1097o] Hi2 Yeptom, <4 15U ThAsly,
SALETE 2 E gol At st

Alele] A717tol whE HAktS WShe NM AlRE Al
oIt E AlZoflA &4 150 g YERAICH
(Fig. 2). NM % NB9| 39, A% 5% 9 15YU0] 242} 5.67,
7.82 9 8.72, 8.92 log CFU/gO & Uelton, Helg H7}
sto] AlxE Ao Mhtert w2 AR FIHh

w2t >
> M

o, oy
@

Table 4. Effect of high hydrostatic pressure treatment on color value of squid ‘Sikhae’ made with barley flour during storage at 10T

Storage period (day)

Color values Sample
5 10 15 20 25 30
NM  38.14x0.70%V  40.74x0.72%°  44.71£1.13%°  43.99+0.385 44.89+£1.37%°  49.48+1.10°*  45.39+£1.41*°
. NB  40.40+0.83"% 40.78+0.65"° 44.81£1.09"  4572+0.37"°  44.91£0.79"  49.73£0.99**  44.73+0.54"°
- HM  39.12+1.00%°  38.92+0.57%  41.17+0.69%  43.43+0.92°  44.38+0.32"" 49.63+0.60**  45.15+0.44"°
HB  42.13+1.15%°  38.98+0.75%™  40.30+0.65%  44.98+0.68"% 44.78+0.07° 48.90+0.57*"  45.24+0.68"°
NM  29.04+0.82"°  2839+0.71™ 28.95+1.62%  32.25+0.42%  32.20+126°" 29.76+1.43%  33.05+1.56°%
. NB  29.58+0.71*¢  29.12+1.09%¢  32.02+0.88%  33.93£0.45%°  34.79+1.06"" 32.29+1.17%° 3581+0.11*
! HM  29.57+0.70*  29.75+0.35%¢ 28.83+0.52%¢  31.49+0.11%  31.85£0.63“" 30.18+0.52°° 32.71+0.86""
HB  30.12+1.14%  30.57+0.59*  31.73£1.05* 33.39+0.54*  33.92+0.31*%* 32.00+0.53*%" 34.57+0.53*%
NM  3821£1.70"  3823+1.08" 39.58+130%%" 41.12+0.91%  40.90+1.00"*  34.90+0.71%  41.80+1.60
. NB  37.50£1.62%¢  36.03£1.02%°  39.12+1.47%°  4226+0.04° 41.82+4.12° 38.79+1.19°* 44.77+0.96*
° HM  39.01+0.97*°  38.49+0.18"° 39.03£0.60%  41.10£1.05%  41.86£0.46*" 36.42+0.34%  42.49+1.11°®
HB  38.86+3.09%  38.81+0.58" 41.63+0.80"" 44.16+0.74""  42.63+0.83"™ 36.57+0.67%  44.35+0.43"%

DValues are meantSD (n=3). *“Means in a column and **means in a row followed by different superscripts are significantly different by Duncan’s

multiple range test respectively (p<0.05).
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Fig. 1. Changes in total viable cell counts of squid ‘Sikhae’ made
with barley flour by high pressure processing treatment during
storage at 10T.

NM, squid ‘Sikhae’ made with glutinous foxtail millet; NB, squid
‘Sikhae’ made with glutinous barley; HM, squid ‘Sikhae’ made with
glutinous foxtail millet by high hydrostatic pressure treatment; HB,
squid ‘Sikhae’ made with glutinous barley by high hydrostatic pressure
treatment.
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Fig. 2. Changes in Lactobacillus cell counts of squid ‘Sikhae’
made with barley flour by high pressure processing treatment
during storage at 10T.

NM, squid ‘Sikhae’ made with glutinous foxtail millet; NB, squid
‘Sikhae’ made with glutinous barley; HM, squid ‘Sikhae’ made with
glutinous foxtail millet by high hydrostatic pressure treatment; HB,
squid ‘Sikhae’ made with glutinous barley by high hydrostatic pressure
treatment.

*“*Means with different letters on graph are significantly different at
p<0.05 by Duncans multiple range test.
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