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A Study on the Physico-Chemical Characteristics of
Sikhyes made of Different Various of Barley

An-Na Kim + Soo-Keun Choi’
Dept. of Culinary Science and Food Service Management, Kyung Hee University'

Abstract

This study was prepared by varying the type of barley sikhye to promote the use of barley. to leamm the quality
characteristics of traditional beverage sikhye, sikhyes were made out of different kinds of barley such as amethyst
barley, black naked barley, tetrastichum barley, tetrastichum waxy barley, naked barley and naked waxy barley.
The result of the study is as following. Regarding the length/width ratio of barley grain, black naked barley
was the biggest; while amethyst barley was the smallest. Moisture content of barley grain was in the range of
54.96~71.74%. The saccharification liquid pH was in the range of 5.40~5.63 and the soluble solid content
was in the range of 15.37~18.73 brix %. The saccharification liquid of sikhye made of tetrastichum waxy barley
had the highest soluble solid content; while the saccharification liquid of sikhye made of black naked barley
had the lowest soluble solid content. Reducing sugar was in the range of 4.35~7.42 mg/ 100 g; at which
tetrastichum waxy barley sikhye had the highest reducing sugar while black naked barley sikhye had the lowest
reducing sugar. The result of reducing sugar was similar to the result of soluble solid content. Black naked barley
had low Lightness, redness and yellowness in its cooked rice grain and saccharification liquid. The result of
barley sikhye characteristics was as following. Black naked barley had the strongest fullness while tetrastichum
waxy barley had the weakest fullness. Black naked barley had strong feeling after swallowing the barley rice
grain; while tetrastichum waxy barley had weak feeling after swallowing the barley rice grain. The result of
feeling after swallowing the barley rice grain had correlation with fullness. The result of preference test was
as following. naked waxy barley sik/ye and naked barley sikhye had best outlook. In the smell, amethyst barley
sikhye was the best. regarding texture, naked barley sikiiye and naked waxy barley sikhye had high preference.
In overall preference, naked barley sikhiye was the best. Like above, there were differences in quality in sikhyes
dependent on the variety of barley. In particular, tetrastichum waxy barley and naked barley will be able to
increase the amount of sweetness without malt production during sikhye.
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LM & Al Hels oA Abo] UEl WA B
FOFAIAIZ] A7 BS 5 Bof wlgo|u} 3

9 52, +82-2-961-0880, skchois2@hanmailnet, A&A] SHET 37|%

oY,

ol
=
2

o TG

A%



T
A
1o
ofy
i
il
)

T Mg ISAIA e HEeECItHLee H
J-Jun HJ 1976). Q715 9 93 =il
amylase®l] °]&te] st A-go] dojup & HiES
T AIA maltose®] F53F T &} 71| Fo] X
315 o]& Zlolthleong KY & 2012). 7150l
AR S HojA AL W 8EA17 Fo
< 2&she RS AslEa sta, AR As B
s AW & gents S8ske AS AT
2} 3CHLee CH - Kim SY 1991). 43l& ©ot
3 woto] kol A& Fatl Foll SoIde WY
o] Z¥7ks] Asl= Aol Sl & & Aok

(Kim SK 5 2000). 181} Seo JH 5(2002)] &1
Toll oahH Al Ao AT Hom W
o AL wiko] rx] erom, QA7|F9 ol
skl AgE gho] etk EAH S A4 st
Atk A& Bk A7)l gRva @
Q7152 Adl e Bte 9t 2% A5l
(Kim HH - Park GS 2006). Q1718°] B24+=
o] st WA, Fnl Fol FrksiH, Wk A7)
9] o] BEFE o] S/t Nam SJ -
Kim KO 1989). 5402 V|52 AHIE
HEE s, B 9] B-amylase= ‘Totel] ]3]
A stE o] ol 7ol we FstEo] =2 9
715 4& F ATHRyu BM T 2008).
Heje 4t 2 F& F shuE vl A
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59 JEHZ o] &= J2H(Kim YS 5 2014),
2 9, A8 5 e FRES B2 Aoldf %
B-glucan<s HT3taL o] 715743 AELAE
Aol 7152 9lti(Seo IS - Park ID 2014). &
A 2ol d 82 B-glucanS Kol i3 Ty
21 hordein, glutelin®} complex matrixE 43 3s}aL
21.°.™, arabinoxylan 52 BRI o] A3}
o O FRET & dase 548 Ado
(Jung HC 2013). B2l&= 2EZ] FHA] 5
mEl FA-o| #o9l= AR (covered barley,
hulled barley)¢t 434 $ 2ol g7 Dol vt
+= #HT](naked barley, hull-less barley)Z v}l

g nelqasl olshe 54 31

ok 3, AR Al whek 22~26%2] of
Y229t 74~78%2] obdEH R o2 Hof gl
duk B 2](W A 1.2, non-waxy barley)<} 77
o Aol EFrt ofdEAY o g o] )
224 BE)(ZH ], waxy barley)E FEHUHE
7 2003). AR 2= T A3 SO0 E o] f
=o] gtom, FHEE Fopr] HEARE o838
U Hj7bE Az ol &srlE s, Ve
e ¥, B, U AXEOE o8 HI
ATHAIE2] 5 2011; Choe JS * Youn JY 2005).
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e AT 5 Aok ST

2gol] et APATLZE AuE o]8-3t 23
(Lee WIS} Kim SS 1998), f-21] 4]&)|(Kim MS
5 1999; Kim SS 5 1998), & &% 7+ 2lg] 2] 7}t
37(Choi YH 5 2001), 3 E35o mE ]34
(Kim YD 5 2002), 32, w1 50 2)8)(Kim
YS F 2004), 570 FFo] W A8)(Kim KJ
S 2008), =22 A Z3 28 (Na SJ 5 2013),
PR7IEE 713 A& (Ha KA 5 2014)52)
sk 23] A7 Ao, Hel zHA|
2 olgg Aye AFg AAolrh
2 = 28 Ase T2 Y

Fe-ate] AlzE Al 9lof ALgad sk g
THChoi YH 5 2001; Shin SY % 2001). A%
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3. Aol XIZ=

e 289 AZ+= Jeong SICF Yu HH(2013),
Ha KA 5(2014)] A AFE FFarste] ou)a
A AA T G UlE FEA S
1:10¢] HIE=E A xsch Bawe 43 & B
¥ 100 goll U715 F20 1 kg= ¥l 60Tl
A 4RI FebAZl & Rk AW, 10%9]

Stz k)2 A 21 Al 15(2015)

ColA 1087F 71+ ske] 4T7HA]
S Yol AlEE AMESITh

1) 2210 Z=H(o} Breto| et =5

X Z=4](length/width ratio)= Digital Cali-
per(CD-15CP, Japan)E o] &ale] 4 & Z& =%
| 2FeF S EHKim KJ 5 2008). 3
o] FEFFE A8 Ax F P s 30

A

Aol Wr* 47521 7](Ohaus, MB-45, Switz-
H

3 F 4EuE A

2) pHR} VI8 N2 =&
Ha] 23] pHe pH meter(Orion pH meter,
Model 420A, USA)& 33| w5 Z7d3te] B3

EEAAE FaoiTh A3 et e] 784 1Y
B2 FHAYEA(PAL-q, Atago, Japan)S AFE-5}
o] 33] yHEale] g3tk

L

3) ERY st

A8 Fatee] g 42 DNS(3,5-dini-
trosalicylic acid)®H(Miller GL 1959)l w}e} & =F
sttt Aal Ikl 5 g8 THT 50 mLell ¥
volumetric flaskollA] AL3}Ath AJ59 1 mLE
F3ta, o710 DNS Al 3 mLE 7H3 & #=
EolA 1587 T8 7HE e o fhEdllA] Wzt
3te] 570 nmollA & %((Hitachi UV-2001, Ja-
pan)Z 73 Th olw] T AT glucoses FE
FEAT AL ale] A7 PR o 2 A BRI
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(=}
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4) M
28] Gt 7wk 7bzF 4(35%10 mm)ol
o} A x}A|(JC-801, Color Techno Corporation,
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< 11394tk

=X
_o



Hele] FRE Gl

(98]
5 B

2 YRR FEste] AAlsa e, g )¢
AE H7F § AFE YorS AT, UE AEE
Bkt shdth HAAF g2 AE 9] A (color
of sikhye), 213 2] EE4 L (turbidity of sikhye),
ko] Al(color of barley granule), &FF|(flavor),
Hok(sweet taste), 2=Uk(bitter taste), 2] SH(barley
taste), <] 5% (plumpness of barley granu-
le), &S A7 T2o] “Z(after texture)oll T3l
Ho g Brtetlal, 2t 3ge] 4o 7

IS S A4E FolHug sk

(2) JIS=&At

28R 7135 7 SsiA el Alx v
g 2T A 45HS YR Zh7te] A
55 4AI A71(50x35 mm)2] &7]0l F3ed 40
g, BN 5 g& wol 328 GFEE PRty
AxEAoH, g 7He] As H7F & AFE Gt
< A7, UdE AEE HUletEE stk o

(appearance), HAl(flavor), T(taste), Bl ~*](textu-

EREEEBEEEEEY: 33

re), A H 2l 7] 3 % (overall acceptance)2] 5=
< 78 HAEHES dok 137~ w9 Sk 73)

o= Z3sdn

5. SHLH

AP Ae] FARAZ SPSS(V 18.0)05 °l &
stod 7} Ao Wt d EFUAE Tk, Al
749 Apo] HE2 LAuA| LA
ANOVA)Z °]&3te] FoAd< e F, p<0.05
oA Duncan's multiple range testg A3}

oIS FZsan
m. Z2u & DA

1. 22I19| #=H|Qt BiYo| =282t
Bl FZu| e} i) gheke <Table 1>
Z2th B AEe] 54 A3 A EE7 1.96
o2 7P wson, AR} 1358 HE
vrorth Kim KJ 5(2008)2] S50 #59] A=
v 4 A3} 1.62~1.839 &S Hed, 2
T AFA R, AR, AFHHET 22
S HYon, AAHYRT ¥ s B
Hreke] g 54 A3 AR R W]
FRIFLE 5496%E 7Y ko, AR
FRILL 71 74%E 7PF E4th o= B
o] AZulo| A AR}t 7Y =4 vERd A

oo

¢
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o}lo
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{Table 1> L/W ratio and moisture contents of boiled barley with various barley

Barley variety

Measurement F-value
ABY BNB TB TWB NB NWB

L/W ratio 1.3540.10%7  1.96+0.01"®  1.6040.09°  1.77+0.09°  1.42+0.13%*  1.49+1.11¢ 53.67"

Moisture(%) ~ 71.74+1.36°  54.96£1.92¢  63.76£0.31° 63.67+0.93° 63.41£0.13° 66.91+1.44° 94.88""

) AB : amethyst barley, BNB : black naked barley, TB : tetrastichum barley, TWB : tetrastichum waxy barley, NB

: naked barley, NWB : naked waxy barley.
? The values are meantSD, “~p<0.001.

9 2f Means with different superscript in the same row are significantly different(p<0.05) by Duncan's multiple range

test.
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I AFg Bt 7P WA ERd A3 Ak
ARZE, BE|PAte] A7)7F S5 S37F & o
FojA A e §EHE TR Bl W
07 BolAth Kim GS - Park GS(2012)¢] #H
I FEE HF s FEFEES 7167~
73.93%E HA=d], WEAET Axg 5

FEFPUT XS 7L Hyth

2. Si5joio| pHRt T8N 1NEE

HEwoz Az HelAs gatd o] pHet
7184 T EE TS (Table 2> 9 2t} B
& Z3tole] pH ¥ 9l= 540~5.6301% 3, AHA
Ha|ol AR Z A 23 a9 Falooe] zhzt
5.63, 56002 7P =& 3s Blon, F2E
2 Az 2Ee] Felo] 54002 7P v
S Btk Lee WI - Kim SS(1998)2] &v] 43
o] pH 91+ 6.25~6.30, Kim MS 5(1999)2]
w28 o] pH W= 5.92~5.95, Lee MW
(2011)9] Bt H7}F 259 79 5.92~6.03,
Na SJ 5(2013)2] &4 2]5]2] pH & 6.16°2.2
2 AFEY A =2 A3E B9 Kim KJ
5(2008)9] 5471 FEo| w2 43| 9] pH HY
= 5.52~5.792 & AT Hlssg M elE BTh
Ao B S4ue HYE o kg &, F
A Z =S 38l ¢tk Kim BS 5(1984)
o] Ao A, BIAQAE THE 2182l pH7L 6.10
~6.45, MolZ THE 25 2] pHE 5.60~5.75%,
Mol Az 7 BIQA R A x| K

1>

O pH7F S9kom, o] = 48] A2 Al ARE A
&8 Hoht o] pH7t Bty T2 48]
pHell &S WAE Z o Al Tk Hskg]
o 2 Al Ao g Aee] A
WO o] obd Henhg o]§-sko] AlZ8k3]
o, ool 93 AFAZ Tha ¥ pH #hE& Hel
Ao R BTt

HEAs 7 TR S 1537~18.73
brix% WS HERTE S2ReR
o] gatele] 187302 7MY ¥ T
H, ARREZ AT sl Fatdo] |
7P e g Bvh AR ek AR

A

==

S g, ERZE APt 4 o}
T
-

Al Hfe] Zafjoll dolets AavE EATTHE
At 2003). ©ol= A v o] FEARL] It AR
gk SRR A7 FirEo Ee ovlstE
2, 93t A ARG det AE e} SR}
Y B2 o] 7keEeEo] Fstee] Fo
FEFS mx AoE AtsHT

3. E5loo| sRle

H|gro 2 Axg BEj2s] gstoe] gkl
< (Table 3> ¥} 2t} EZHE A|Z3 25
AT ko] 7.42 mg/100 g2 7P} =9k,
I 5o 2 AR A8 7F 6.37 mg/100 g&

{Table 2> pH and sugar contents of mash with various barley

Barley variety"

Measurement F-value
AB BNB TB TWB NB NWB

pH 5.63+0.02°  545+0.02¢  5.54+0.01° 5.40+0.01° 5.58+0.02° 5.60+0.01* 126.14"™

Brix 15.67+0.06° 15.37+0.06" 16.77£0.06° 18.73£0.06* 17.27+0.12° 16.33+0.12¢ 669.53""

D Refer to <Table 1>.

T Means with different superscript in the same row are significantly different(p<0.05) by Duncan's multiple

range test.
"p<0.001.
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{Table 3> Reducing sugar contents of mash with various barley (mg/100 g)

Barley variety"

Measurement
AB BNB TB

F-value

TWB NB NWB

Reducing sugar  6.37+0.17°  4.35+0.10"

5.17+0.04°

7.42+0.09°  5.2440.02°  5.07+0.08° 411.12"

D Refer to <Table 1.

24 Means with different superscript in the same row are significantly different(p<0.05) by Duncan's multiple

range test.
"p<0.001.

2 FA JEisth ZRee X, AR =
¥z} 5.24 mg/100 g, 5.17 mg/100 g, 5.07 mg/100
g FAFE Blow, AARIE AZ3 A3
o] 3ido] 4.35 mg/100 g & 7Hd Skth 4
dlo] A2 2d Y52 Bl HdiEFe] o
o}¢] amylase 202 Fa =] A o
282 Bol SEHW7] wiEelth(Suh HI 5 1997).
AT A I HE S v A

=
= A AN 7 =& M ¥R

oA 7Hg v e AR TS B
He]o] Fiol met AT /e 1 R
Sheko] B8k A S Witk Kang MJ 5(2013)
o] AR Azxzgh Ao AT AL 7.20 mg/
100 g9] 7 Hof, & AollA Axs 52ET
Hrp gonm OE TRE AxS 28] 3dT
Hoe 52 #S2 2t Cho KM -Joo OK
(2010)°] W2 Az 23 AT 72 3.49
mg/100 g2 FHS Hof, B A-FoA] A2 He
A Erh W BT 3k Bk ol HUhgh
Q75| kel Aol A3 Helo] F5o w
£ ZpolollA] 7IR1gk A O E ALE ¥ Tth Kim MS &
(1999)2] Aol A BRZ A3 259 St
2 7.56 mg/100 g2] S HIeH, fAvE
7hsted Azt Ao WA Az A E
o} w2 G S Bt ol K9 e,

nETh =] J

2

e =R
e AR A wow gAY o Be
7

[*]

AYRR AZT N3/t HE FRE AZE
Han Bage] WA ekt Azt v5d 7
FL Bk HYR A3 Ax A WER XS
Ha)sh vz GFe) BAYE g B, |E
gz QAR A2 Hae) FHE s

Jed B8 2 5 U Ao BuE,

4. Ei ESoH0| A
Hero 2 A3k Belae] vzt st ¢
1

=

A= <Table 4> 9} 2o} F3A17] & wrdke] o
T =517 64297 718 =4 VERgeH, A
AH

7} 53.04%2 718 WA vebtth gste) 9]
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Ve E
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&o Y gel M= Su2 vHE 23] gre] 7t
& GHA Jeh, B Aot Bisss A3E Both
ol AAEIIE /A= Mol 7IQ1E ASE A}
SHETh W] AN 5()Y #S B =4
Hom, A He] —~1.82, AFHEE] —1.66
Az o] 78 H A th AnthocyaninZl
o= dZE|R F3kshd pH7F S
Ao =y e E o et
37 ¥ tWon MH 2004). &3} ]
ARE Az As7F —0.79¢]
Bk W] S E 32 ZEE et
19288 714 =¢tom, AR BT} 14348 74
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{Table 4> The hunter’s color value of sikhye with various barley

Barley variety"

Measurement F-value
AB BNB TB TWB NB NWB
L 62.97+0.13° 53.04+0.04° 64.29+0.12° 63.87+0.03° 60.65+0.02¢ 58.98+0.05° 8,813.24™"
Barl
arey ~1.8240.03° —1.66+0.08' —1.16:0.06° —1.5120.03° —0.91+0.03 —1.44+0.10° 95.11
granule
b 17.57+0.05° 14.34+0.04" 18.02+0.02° 15.10+0.03° 17.19+0.04° 19.28+0.09° 4641.93""
L 37.0240.04° 33.75+0.03" 34.99+0.13¢ 40.21+0.03* 35.2940.05° 34.31+0.17° 2,026.78""
Mash a —0.79+0.01¢ 1.26+0.08° 1.04+£0.08° —0.52+0.06° 1.29+0.08° 1.10+0.08" 569.07""
b 2.88+0.11¢  2.19+0.02° 2.09+0.04° 5.30+0.18"  3.20+0.02° 4.01+0.12° 439.16™"

D Refer to <Table 1.

T Means with different superscript in the same row are significantly different(p<0.05) by Duncan's multiple

range test.
"p<0.001.

2 #E Atk Kim MR 5(2002)2] 7oA A]
Tl AEe] A9 La 32~63, awh 2.0~
0.5~15.5% Htky st o), & o

b3t 7§~°r OE A9E 2 o]:
2 AtgE o]tk 23
011 ufz} %E}ﬂctﬂ, it

SURS %E]{N am SJ - Kim
Al 1A 28] A o] A
e A E TEE T Us ALE HUty
o, AR ok AP R e Hert A S
w3 lom, diksta At ol QHEAloRd $FsF
o] §ol 7808 545 H & AUS AR 7]

o E ot D A1 2007).

KO 1989). FrAH 7 o]

o

5. &sEI}
1) S&XI0ZAL

HWo 2 Azxg B2l SEAAfo|HAL
A <Table 5> 9 2tk 23| &) A1 22 H ],
AR R AZe 287t AsHA JER Y f-9]
gk AfolE Holx| godtt A8e] EEdt A==
SZRIZ AZS A7 55302 71 gl
HrtEon, SR E XS A8t 47302
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{Table 5> Attribute difference test of sikhye with various barley

Barley variety"

Measurement F-value
AB BNB TB TWB NB NWB
Color of sikhye — 3.671.54 3.07£225 420+1.78 3.87£1.30 4.40+1.55 4.53+1.60  1.54™
Turbidity of sikhye 4.33+1.40° 220+1.01° 4.73+1.62° 5.53+1.30° 4.07+1.16° 4.47+1.46° 10.29™
Color of barl
OOr OLBATCY 3 131151 5.6041.45° 3.00:1.51° 320:0.94° 420£132° 440£1.12° 873
granule
Flavor 3.8741.06 4274171 320+1.42 3.53+141 4.00+1.51 4334135 141
Sweet taste 453+1.60 5.07+1.44 4.67+1.88 533£1.54 4.73£149 4.80+1.82 048"
Bitter taste 4.13+1.73 3204147 347+1.19  3.67+£1.95 3.40+1.35  3.60+1.24  0.66™°
Barley taste 3.8741.41 3.87+1.55 3.87+41.36 4.13+1.51 4.53+1.46  3.80£1.52  0.55"
Plumpness of . a Y c b b -
3.0741.10° 5.87+1.06° 4.53+1.19° 3.33+0.82° 4.93+1.53° 4.20+1.01° 1891

barley granule

After texture

3.80+1.70% 5.53+1.06* 4.80+1.32" 3.60+1.80% 5.20+1.01° 4.40+1.45™¢ 435

ok

D Refer to <Table 1.

274 Means with different superscript in the same row are significantly different(p<0.05) by Duncan's multiple

range test.
NS: not significant, ~p<0.01, ~"p<0.001.
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{Table 6> Sensory evaluation of sikhye with various barley

Barley variety”

Measurement F-value
AB BNB TB TWB NB NWB

Appearance 4.1141.35° 2.98+1.47° 4.59+1.39° 4.46+1.11° 535+1.12* 539+1.41° 21207

Flavor 5.13+1.13° 3.85+1.41° 4.04+1.05° 4.57+1.03° 4.91+091® 4.65+1.23® 8.69™

Taste 4.00£1.41" 3.46+1.28" 4.07+1.64™ 3.85£1.76® 4.50£1.64* 4.02+1.16°  2.34

Texture 3.6741.62° 3.46+1.88° 4.07+1.40% 4.00+£1.63® 4.63+1.12* 4.57+1.67°  4.08"

Overall acceptance 3.61£1.44% 2.87+1.02° 4.50£1.55" 4.00£1.45% 535+£1.29° 4.83£1.60" 18.53""

D Refer to <Table 1.

"¢ Means with different superscript in the same row are significantly different(»p<0.05) by Duncan's multiple

range test.

*p<0.05, “p<0.01, " p<0.001.
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