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ABSTRACT

The hop alpha-acid content prediction model developed with meteorological elements in Hoeongseong
was Q— 28369 0.003X, +1.588X,-1.953X,-0. 335X, -0.003X,-0.119X,,  with MSEp of 0.004, Rp? of 0.9987,

Rap? of 0.9949 and Cp of 7.00.
The total sunshine hours(X,),

flowering stage,

the maximum temperature{X,)

and the total precipitationtX;) at

the maximum temperature at flower hud differentiation stage X)) and the maximum

temperature at cone ripening stage(X,) influenced on hop alpha-acid content as decrement weather

elements. The maximum temperature at cone development stage(X.) effected on a -acid content as

increment weather element,

4

i

Ri#Eic Fol Astn AAsle] Fe2ig st e

aroma AR¥EI F-L LEy ot Eube] @Al
8=l bitter Rkl Aol RE $el el

e AT BREEE LESE. A Ads 2§
bitter F##Eoleh bitter & £+ A2 a-acid
afoz Mo WS RESIZE T OEEY &
EE =WE a-acid 482 ol $ BEs
Keller et al. 2’2 &g ke 325 #E
sl o MEEEME Jupulin 8 #3 He etz
2, a-acid 87 f-acid S8, & BEE
S8 BaEN st Keller & Magee'¥= AR

Hfel $a F&kel dor F— Hfe EBE
WaEd e A FE (B SE e
BRE doin si9t 28y Likens et al.1® &
b 3= BRel a-acid 28I f-acid SE M
A= @l faggel den e-gad 4L REEY
lupulin &3} Hell &7 b5 stg o, Brooks
9= total hop acid & ¢-acid ¥ p-acid 4
fol = HEE E MEBe] U f-acid §ES BIE
Bl Eo Mol glem frel W BMEest MR
7t Zdeba slelel Lyashenko'®'S total resin 3}
¢-acid 8- E9 o] b s
Z=o) SHEL RE wel RS Z3dse.
® [@— REoR [F— LEGH FEHEkem
o ddels RRGEY Bkl ool &He)

* ORI SR U 'Kyonggl Provincial Rural Development Administration, Hwasong 445-970, Korea!

<88. 5. 2. I

- 323~



24 Jehva gl o} 1$.20.24.26,27.29)

S22 HmiERd @& ag-acid SRS #
Rt gy #gmEgd 4 FREZRe A4
I @Esigdel 2R 3= BEHLE S B8
B #Mpol ©E a-acid &F WL BmAER
€ ERElE 24 32 EHHECRY EBEHE BiE
83, a-acid 4l MESe FEEMY RRE
®E KHstnA X HAXE BT Boz &
FWE T2 a-acid SINERE RBitsldF =+
wigEkA Gt 7l dhelch

M % FHik

A s 1978 N8 1986 F7bA] {LEGE i
miRe] g olA &S 329 e-acid ARL F
Aoz gEtshgleh

gt R Hallertau o]~ HE#EE 3.6m x
15m (185 £/ 10a), 10a & HMEHEELS N-P,05-
K:0& 29-32-37 kg MEHSIgon Hihe 52
EEERAES S ol fRE sl

a-acid GE2 WHE BRI/ AHE KW
SHTR HAES EFHEE FIAslded, 447 Sp
ectrophotometric methods ol #ij#3sled WL R
¥ $ a-acid & benzene 0.8 fiHi3le] Spectrom-

ic 21 UVD B (Bausch & Lomb fit #&) Spectro:

photometer & HIHE S siEstad o}

BRAME: BEel BEYS PR JRE FEM AR
Fre] BHE FRd £ 13 o] 539 BER
BE Ess & £HEEY BRRAR, REAR. R
BAEs AFSE, ARERY BAkES |FHE
& #EAsA

g fEE a-acid 483 & BEHER
% BREFXE AGRISP(VAX 11/785)% 4rtrsted
o}

Table 1. Growth and developmental stage of hop.

Period Growth and developmental stage
May 21 through Flower bud differentiation
June 20
June 11 through Flowering
July 10
July 1 through Cone development
July 31
July 21 through Cone ripening
August 20

Wl BEL a-acid GBS KBRE YE 3
I Yol EEE vle 3Z BELY £ ARER
& BuBE X2 sl 20 @ MIuE sHEd P
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Table 2. All possible regression analysis for predicting a ~acid content in hop from meteorological element .

R SQUARE ADJ. R SQUARE A\MSE Cp VALUE PSS EQUATION®
0.1853 0.0689 0.668 1,281.375 6.736

0.1037 —0.0243 0.735 1,410.162 " 8.662

04.0023 -0, 1402 0.818 1. 570.304 8.822

¢.1330 G4.0091 0.711 1.363.977 9.083

0.0030 -0.139 0.818 1.569.276 8.968

0.0309 41075 0.7495 1, 525.097 13.504

0.4845 0.3126 0.493 810,995 4.694

0.2645 0,0193 0,704 1.158.383 8.395

(+.3158 0. 0877 0.655 1. 077.388 8.856

0.18539 -.0854 0.779 1,282.376 g.

0.2724 0.0298 0.696 1. 145.894 7.873

0.6389 3.5186 0.346 367.125 5.1¢

4.2456 . 0058 0.722 1, 188.087 10.13:

0.1055 -}. 1926 ). 856 1. 409336 18.

0. 1085 ~(}. 1886 0.853 1. 404.574 23.2!

0.1361 ~0.1518 0.827 1. 360.949 1.

0.0056 —-0.3259 4.952 1.567.123 12.

0.0582 ~(). 2558 ¢4.901 1,484,119 16.55¢

(. 1587 -0.1218 0,865 1,325.428 13.

0. 2264 -0.0314 1,218,441 12.6

4.0310 ~0).2921 1. 527.056 17.

0. 6828 0.4925 7.7:

0.6300 0.4079 5

0.5170 0.2272 9.7¢

0.4946 4.1914 1.

0.3881 0.0209 ¢ 9.9

0.2646 -0.1767 1 12.

0.2974 -0.1242 1. 21.

0.3325 -0.0680 0.767 1 13.8¢

.5046 0.2074 0.569 . 12.54

0. 2803 ~4.1515 0.827 113535 15. .5
0.8579 0.7727 0162 3. L
0.8232 0.7203 ©.201 2. L
0,793 0.5669 0.311 12. , 61

4. 2047 =4, 2005 (.862 { 20.825 = .5
0.2536 ~0.1934 0.857 1 22.985 Y=F2.4.6;
0.1094 -0.4249 1.023 1. 34.747 Y=F,56)
0.1632 -0.3389 0.961 1.: 16.261 3.4.5)
0.3019 ~0.1169 0.802 1 14.062 . 4.6}
0.0530 =0.5055 1.081 1 22.257 . 5. 6)
0.2327 ~0.2276 0.881 1 19.279 V5,6
0.8869 0.7738 0.162 3.578 2,3,
0.8530 0.7059 0.211 3.196 5)
0.7545 (.5089 0.352 25.714 }
0.6358 0.2716 0.523 576.044 11.529 5
0.6334 0.2667 0.526 579.919 14.920 )
0.5217 0.0433 0.687 756.257 14.468 h)
0.3964 -0.2072 0.866 954.029 15.553 1.5)
0.5070 0.0139 0.708 779.473 32.816 6)
0.3038 -0.3925 0.999 1,100,317 31.033 . 6)
0.5047 0.0093 0.711 783.113 34.303 . 6)
0.9636 0.9273 0.052 58.411 1.060 . 5)
0.8746 0.7493 0.180 198.947 6.305 .6)
0.9005 0.8009 0.143 158.161 4.861 6)
0.2569 ~0.4862 1.067 1,174.275 37.921 . 6)
0.3044 —-0.3911 0.999 1,099.271 21.004 6)
0.9843 0.9580 0.030 27.846 1.305 . 4,5)
0.8976 0.7270 0.196 164.627 12.270 . 4. 6)
0.9151 0.7736 0.163 137.057 11.861 . 5, 6)
0.6400 0.0400 0.689 571.436 48.135 . 5,6
0.5070 ~0).3147 0.944 781,462 66.226 5.6
0.9838 0.9567 0.031 28.615 1.087 4.5,6)
(.9987 0.9949 0.004 7. 000 0.238 Y=F(1,2.3,4.5,.6;

»

[ SN ST RN U R

. Total sunshine hours at flowering stage.

; Mean maximum air temperature at cone development stage.

I AMean maximum air temperature at flowering stage.

 Mean maximum air temperature at flower bud differentiation stage.
: Total precipitation at flowering stage.

: Mean maximum air temperatue at cone ripening stage.
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Z AEEe ook 1978 £ Y5 1986 £71=] 9
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o] g7 A B EEE 19854 olgled, |
W HERe F BEfE F=262824 2 &S] &
kel ek
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Table 3. The estimates of parameter obtained from ALLREG for predicting hop a -acid content

. Regression Standard 959% confidence limits -
Variable* I value
coefficient error Lower Upper
Intercept 28369 1.256 22 966 33.772 22 594"
Xy —0.003 : 0.001 0. 006 0.000 -~ 4.860"
X. 1.588 0,057 1.343 1.832 27.865%"
Xy -1.9533 0.082 =2.306 ~-1.600 =23.800%*
X, —0.335 0.029 ~0).460 -(1.209 ~11.492**
Xs —0.003 (.000 =), 0 —.002 12,634
Xe -0.119 0.025 —).226 —0.0}2 - 4.780*
* X, : Total sunshine hours at flowering stage.
X; : Mean maximum air temperature at cone development stage.
X, ! Mean maximum air temperature at flowering stage.
X: : Mean maximum air temperature at flower bud differentiation stage.
X, : Total precipitation at flowering stage.
X6 : Mean maximum air temperature at cone ripening stage.
Table 4. Residual analysis of the actual and predicted hop e -acid content in Hoeongseong, Korea.
Year a—acid content(9) Studentized Standardized Cooks
Actual Predict Residual residual residual D(i)
1978 5.7800 5.8260 —0.0460 -0.7620 ~1.4118 0.6925
1979 6.2100 6.2041 0.0059 (.0985 0.3137 0.1285
1980 5.7000 5.6856 0.014! 0.2388 1.1309 3.9135
1981 7.3500 7.3249 13,0251 (0.4164 0.6126 0.0624
1982 6.0900 6.0705 0.0195 0.3299 0.9215 0.8668
1983 5.1300 5.1330 —.0030 ~0.0503 —.4421 2.1273
1984 7.1300 7.0945 0.0355 0.5880 0.7872 0.0702
1985 7.5200 7.5714 —0.0514 —.8524 -1.3807 (.4420
1986 7.0700 7.0700 0.0000 0.0002 0.0011 0.0000
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e
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28.369~0.003 X, + 1.588 X, —1.953 X3~ 0.335
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