#EfFi#Korean J. Crop Sci.), 48(3): 184~190(2003)

WFEoa BN U YN DEY SSLH A
QU - BBLH - MEB* - MM

0

=
OU]—

off

AA]

B, =B A

Quality Characters and Identification of Breeding Materials in Malting Barley
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Abstract : Germplasms and breeding lines of malting bar-
fey at National Yeongnam Agricultural Experinment Sta-
tion (NYAES) were evaluated for malting barley quality
improvement. Among the numerous malting barley qual-
ity parameters, the mean of pretein content was 12.3%
between 10.7% to 14.0% and range of the B-glucan con-
tent was from 3.5% to 5.8%, the mean was 4.6 percent.
The length of acrospire, non-germination rate, friability,
the speed of filtration, extract yield, kolbach index, dia-
static power were significantly different between the indi-
vidual varieties, however the other traits were not
significantly different. The results of correlation analysis
among 15 quality parameters showed significant positive
correlation between crude protein content and malt pro-
tein content. However, other quality parameters such as
sugar content, fiablity, extract yield, and kolbach index
had negative correlation with crude protein content.
Therefore, crude protein content could be one of the
major factors that deteriorate quality. The varieties of
Viva, Nishino-chikara, Kinukei 9, Kinukei 12, Sacheon 6
and Jinyangbori that showed over the 80% in extract
yield and the higher diastatic power, will be used by cross-
ing parents for improve the quality of malting barley.

Keywords : Malting barley, Malt quality, Breeding material,
Malt extract, Protein, B-glucan, Acrospire, friability, kolbach
index, diastatic power
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1. WolE-H(Malt grinding)

o} (Green malty= FriabilimeterS AR&-3te] 2o} S A=
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2. @3}(Mashing program)
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Extract(as-is), %=P(800+T%&-)/(100-P), P: =

Extract(d-b), % = as-isX 100/(100--7E-3)

4. Z¥EX]=(Kolbach index)
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Varieties & Lines (No.)
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Protein (%)
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Fig. 1. Variation of crude protein in 59 malting barley varieties and
lines.

Table 1. Promising varieties selected by grains quality analysis in various malting barley.

Characters 1\(/[%? )1 ’ 1\(/[(;:)(' Sciilfecrti](;)r? Promising varieties(%)
Protein 11.0 14.4 Low Kinukei(11.0), Mihogolden(11.3), Tsukukei(11.5), Dissa(11.6), P9(11.9)
B-Glucan 35 6.1 Low Asahi 9/D.A/3/A . H/G.M.(3.5), Franka(3.7), Dusan 10(3.8), Yudakei 8(3.8)
Starch 53.9 74.2 High Dissa(74.9), Azmagolden(74.2), Suweon 295(73.5), Viva(72.4)
Germinative energy 43 100 High Suweon 327(100), Kinukei 9(99), Ao 82-418(99), Nishinochikara(99), P6(95)
Germinative capacity 56 100 High Ao 82-418(100), Kinukei 9(100), Suweon 327(100), Nishinochikara(99), P6(97)
Water sensitivity 0 74 Low Disengolden(0), Kantonijo 18(4), Ao 82-418(4), Suweon 327(6)
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Fig. 2. Variation of -glucan content in 59 malting barley varieties
and lines.
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Fig. 3. Variation of Starch content in 59 malting barley varieties
and lines.
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Fig. 4. Variation of germinative energy in 59 malting barley
varieties and lines.
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Fig, 5. Variation of germinative capacity in 59 malting barley
varieties and lines.
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Fig. 6. Variation of water sensitivity in 59 malting barley varieties
and lines.
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ok (malt) BEEN

S8 vete] AFAliM e BF Axgos 4t WFR
2] % WolE 40~60% A= ARSI, AR tha Aol
AARE 55 F o=t WEre] 9 Holg Z3tsle] ARt

I JE AAItHCho e al, 1996). YutH o2 9=alke] H]
st FtEerh F2o] tha W ZAow dEA gled,

3 AL FFL Ald T AT, FaUd2 4571
Fo| AeR, A 5 714Ee Weld 7lde Ae
2 HHTHOR, 1999).

Table 29141 vrehd wpeh Zro] wio} F-oME =3 ok
o] HA 6.71%= gk FTAAM HI 121%2 FAL 57
A v Wolg Bt Wol F2g AAshs B FolM
ANOVAR A AFE HY WopFm(), & Gob&(¥),
Friability(**), A ZH(*), BEFEE(H), LA R
BRETME 1% B 5% FE30 A7 Q=R 2
gte] AL o7t e AR vEehgth 53] =gt
Zzacke ARl AF639] Extract/} 80%
g A3leke 2EE= depkEd olZ Oh er al (1999b)
7b B33k uie} 7ho) 9)F =9%e] Fo] LR Ao] ohz}
U7 g W Aol 7|k Aew AZEUG.

o} FAZ FEE 151 FH] HJHEH AFHE B
(Table 3), €] TlAgIto] F35 WolFe] WA=
T Eobd 0.800++2] Ao gl JFHE T FEe] 92
Mz Adid oz Frteke ZAgolirh. YukEoeR wEne
© Yoz thijAfigo] HolAw wE WEsraolyt &

i}

Aol e A Yehfo] oife] ol ArgoRE= W WA T FHo] AstHeH WEFE(-0.578%*), Friability
Table 2. Effects of the malt quality characters on different varieties in malting barley.
Expeiment data(%) ANOVA
Characters
Mini. Max. Average SS MS F-value
Grain husk(%) 6.7 12.1 9.1 2919 9.1 1.38
Non-germination rate(%) 0.3 10.0 23 70.8 22 3.73*%
Malt acorspire length(%) 64.5 98.1 84.9 2729.6 85.3 126.59**
Malt protein(%) 9.9 133 11.6 370.1 11.6 1.01
Sugar content(%, W/W) 8.09 8.92 8.3 264.8 8.37 0.05
Friability(%) 402 89.9 64.4 2097.0 65.5 135.37%*
Mashing time(min.) 6.0 10.0 7.7 244.0 7.6 295
Filtration time(min.) 17.0 60.0 345 1111.0 34.7 177.63**
Extract yield(%, d-b) 75.6 83.2 76.1 24437 78.4 5.25%*
Viscosity(cP) 1.4 2.5 1.7 54.7 1.7 0.06
Color(EBC) 2.7 5.4 39 125.7 39 0.59
Soluble nitrogen(%) 0.53 0.94 0.77 1559 4.87 0.57
Kolbach index(%) 27.7 64.9 42.0 1367.2 42.7 85.76**
Diastatic power(W-K) 2213 552.0 367.2 11807.2 369.0 7661.04%*

* ##Sjgnification at 5 and 1% probability leveles, respectively.
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Table 3. Correlation coefficients among the malt quality characters on grain and malt protein.
GP BG MS MP SC NGR FR MT FT EY \% C SP KI

BG -.110

MS -227  -.138

MP  .800** 107 -.273

SC -578%+ -252  304% _775%*

NGR 270 360*%  -275 372%  -352%

FR -554%*% -273 A78%* - 609%*  709%* -384*

MT 402% -031 -558** 1296  -314 067  -442%

FT -261 A471%*% 080  -.130 040 -.047 33 -312

EY -592%* -243  349% - 774%F  Q95%* 348 J10%*% 2298 033

vV 338 A10%  -540%%  474%% - 467%*%  375% -610%F  485%*F 259  -451**

C  -528%* -034 288  -485% 377*  412% 617+ -267  .145 387%  -.542%*

SP  -480** -166  429%% -474%*%  464** -327 JO6**  -.649%* 127 455%* -803** 750%*

KI  -681%F -188  442%* _778%*% 699%* -306*  799%* _598** 155 693%% _78O*E T4G** 915k

DP -308  -267  444%* -435% 507+ -304  445* -236 -060 = 479%* -470%* 367* 373%  461**

¥ GP: Grain protein, BG: B-glucan, MS: Malt scorpier length, MP: Malt protein, SC: Sugar content, NG: Non germination rate,
FR: Friability, MT: Mashing time, FT: Filtration time, EY: Extract yield, V: Viscosity, C: Color, SP: Soluble protein, KI: Kolbach index,

DP: Diastatic power
* **Signification at 5 and 1% probability leveles, respectively.

Table 4. Promising varieties and liens selected by malt quality analysis in various malting barley.

Malt Sugar Non Extract Vi . Soluble Kolbach Diastatic
- . S . iscosity . .
Varieties protein content germinationrate yield (cP) protein index power
(%) (%6, wiw) (%) (%) (%) (%) (w-k)
Viva 10.8 a* 8.63b 19b 80.2b 1.6b 555b 514b 484.3 ab
Nishino Chikara 102 a 8.75 ab 1.1b 80.6b 1.8¢ 492¢ 482b 552.0a
Kinukei 9 11.0a 894 a 06a 83.2a l4a 6.26 a 569 a 4339b
Kinukei 12 11.7 ab 8.64b 05a 800b l4a 6.26a 535ab 4435b
Sacheon 6 10.1a 8.75ab 1.1b 81.3ab l4a 5.68b 562 a 4380b
*Means followed by common letter are not significantly different 5% level by DMRT.
(-0.554**), H228(0.592*%) P FUAF(0.681%F) 5 & X e
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grgo] B&4-E wol thild (0.800++) Jd oz Z7I8IA|
Tk, BE(-0.578%%), Friability(-0.554*%), &32-8-(-0.592%*)
9 SRR (-0.681%) 52 Holx FHE AT e A=
Fo] o] 1A =AU
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