19702834

G1134-0754

1A 63.57

SR | 2\,@ Z% A
V- !
Muzo MBS OIH FBF LAT
Development of Herb Liquor with Houttuyniae
cordata and Cnidium officinale



ol

5% 3% A%

£ 2DAE 4z ATE ol4E $8F NYAT Y AFRIAZ AR

1996. 11. 30.

e 2 R R o N

=

A

s

FAYA :

e 4 4 4

gz EeaT
g} 53 k|
ek 3 g}
A A Al
& 7] L
z ) A
A Kl %






FO
12
MO

L A&

ANz ATE 4T FEF ALAT
L 708 543 T84

WIOAAZ &¥gezn sds 2524 2 £SALH} AP/ RS NS AL
Hel EAZ QTR AT olo) ¥4 $Ue FRAZY FAAA FALSF)
o oulxe] E£& FuA FUFNNE 19493 E “59 - AAATA D @
oA 9% FRAZAHNZALF & AR ADsA DAck

Gzt prtdl AASE AY FE FBIAT FFASY FAY 2us} AAe
Wgo] Akl £50] BAAEy] WEe] o5 A2e FoBUE AW U] 2%
A 29d ol5e ABAESRHE AL AxFTHo WL DU Be MG
FAE 44 FohE NEE GEATY FHANA Sl A7 FANY FAL 3
28 7l4el 9 Bopolth o@A sl 4l FEe] BE ARE F8F7
eHY AAY FRAAFEL el B A A4 A= ARFEE 4G 4w
A, | |

SBEE JAT GEALY B4 AT AWz E 04T FEF ALL o] Ao
A dAES] wE S S5 Adsde) 2550, AEAY FARA 59 FFE



i

GE VtAE AoE ZUdnh @9 AY AY25E Agon ERHC /EAERE
T o} o]F fEFFoR AEsE ATE AY AFH dH o\

A STAGAN AAHFR AE ATE 20had] 80EC]H 21 A doA AAsE 4
Yz ol ze] F¢E Be Fo] AUHR vk AFAEFLRY AL nFYe2F
M ANz oJd2E AXAE € 4 Yrlagdz AQAHa AT, FASS 74

RE 3 2287 BGUERH G5 dPT2Zo4 AAFa Ao 4gFaE 3
TFEL ATAEFE 23 JMEF IHE AAHD Qo) o] zoste #EHS
4ol A% Aotk ¥y o] MM FdHez YEFF AR FuY)
=€ A AEHAY Base] YA edrh dEAME A2 JH2E KA)E F
3 o] Easte] ez Az AFE AV WHBFHRAGE, Nt -HKRAEib) sl
Atk

TEA & AT E A2 oz HITE &3 AAYETY 24¢ ¥YH

o8 BEHOB 4 4479 ALe FAYE BHoz 1 Yo,

oL 742 e 2 3

B A7E AZFAY 2HE AR U= ATH Azt JH2E ogsle 7z
b Ee AEFE AL A%l AT o4y YBYEEAL AAHT B,
o

i
o

#rE, 208 59 A2 FFS =25 2o A3 H 01"8&’3%—’:‘—
Azt AT Axdus AQsHch



1. AT A2 ojdze] ¢ ez 24

A A4 Y2 FEPY e FESEE VLY FEYTFE FELE

F2717 59 F&d WAe 9FE vzZEHE J2E AT 28 E A&

a4 Bz TR, 39, AN 59 VA L GHEEH W A olaRg Ag)
H & 59 #AnEgE AgE HEF 59 A4F 2893 &3, S92 glycine), MSG, 794
& 59 zuag ARSI Y5t oSS TFY SEUE ATVEIY oyzASE

o Zz AE F BEANE AAste] 7S AENE BRAT
3 ATAEFYS JN2YETY AYAZRS AT, o4z THIAL

dd J&8 Fe¥e A8y 7183 FE2AoE F&EHUA FHY degd
2

B¢ A7 E FPAAT. AFH JY2JEFY 715 A FA7)7] A" EFFE

4 FTIFFG 2P EFY AxTH € A=A 4

AFAEFI o4zAEFY NYAZ AHE FERNAG o5 PNY &

il
i

HAAE A3 AzduE Atk

—5_



V. 4708 23 2 244 gg A

1. a7as

b AT AWz Yxe 4T YE2d 47

2% 3U5ES 71208 By 509 2SI OCY 222U QUL I
#5t Aol $& 202 By TUBE ¥ Ut A%YE F3 HIV) $29) 2
FRE ¢ F7 AN EF o] BAFINE 224 F2LBEES TR
o 1593} 5 ERE] FATE ¢ 47 AT BEANZE olF I B
A A b £99Q AAA eI Fsker) e tEFE) Mg FL \EE
ne F3uh |

mad 249 Ezdect FEUTE AKln, FELE OY 292 FEL
Be @UAT 2o} $ELES ASE DAL, QWY FEZAAAE 4L
(A&7 QTHEAN Aolsl o} HAH 2N Tejo] g8 FHLES A
oz Hz AASET

W AFAEF 2P EF FA8 4
EAR #Arld o 7EE 4L 4% d¥dM ATIEFAE OF 2E ALESF

28 Aglycine) o] #F&F LAl ojH xS A Eﬂ% A%, AkgE, 294 7lE

frt

ZFA& 9% A d34E AUk B AAIAFS AFIEF AFA7=

(17 ‘B 1.9 VA), 9% 0029 WN) 2 AF 001% (WWVEAE J&F7, aga



2 AEFE dF Y7117 BY LPUVA), AF 0006 W/N) 2 2 Nglycine) ¢]
0.01%(WV) A71E 20% <29 AEFE AQSA od #dFe AFe AFAF o
AzAEF Bg, ada dEF) ATHEFY FE NAANA FRE ]EE FIEA
23 EFHblending) & TEC] Bt F& RANVIZ 3 JHEPEEAIL A &
gl B3 A% LEFEFY AT dFgra0 2z JAUEAa 8 REL 20% ¢

E3% st 2L Fo= FiEAT

£59 o 2AEF9 AYAzY AT, 4z TRFAL:
U8 P24 FE9e A F2HYn AL desE] A% 4P iy
71z dFg %zd FAd FE% F 1 7154E HESHYch
AZY A%E dFRYr12E AR 2T AZH dFE Pl FEY IEFEG
ot 3 A N3IEAA FHI oAz AeE BH F ada FHAAY 713 =

A o]z dFE SAA HMR JEFVF 48 Aoz vEnd BEA AT A

FE dFA72E Azste] Arkte Aol fskn oPze S A4zst Rl 1)
FE Y3 FE5E Q] #U¥ A0E ey

AFN%EFFS AHBRT%ETF7E ATI00%F 25 21006 P71 3
T FHAHA 7154 FYFLR (KOD & 71848 29 FUv z8n 3T

0% EFF7F A 2% EFFED B FL 7134 BLAF3 JUTh

% AFAEFG Y2 WEFY A2TA L Andy) 44
ATPEFY, JH2AEF AYAZANE FPRYS AR AZTY 2 A
e vhedt At



274 AA NP T Fash e, 2o 2 A2 Yew AAwd 74
e 22N 328 T 9F 2L AR YRL AARR JEFAAL A=
o ol§ o U AW F oA A4, gHE A} FAR 2L zEA NG

Qe FEY

o

o] W A5 (20%0]3) AFEE st 2, AF3 @l

Axdue 4 9858 AFsEs ALAZR/t dase] AEd3, 94997, 4F
7), 127, sd"9a, Ngda, AP, 23 dr), AEALDZ, FHAH) 2
37, E=#v), W47l R AFFLIE Bestw GEFl e AS v

(pasteurizen 7} =2 a3/ €tk

2. 2AEEd O A

7k o AgE EF7 Q@GN Q42 F AEE AL Ao B AFB
dAd 2 3713 B 7jeAde]l 2
W @3 AdE A% 84 ARVIed A 9% LgdTd dd a7nAd

o] agdrh

rlr

o & AFlA AGE AEFY A G728 Aol AEFE UE T 54
F4F <) v WhE AES vojok 3w FA YFY WE UFY TR &=
of We ul 59 FA AclE mgsts AT agEn,

% oolg FEFE U71d9 FRALYAt BP9 o Aoz wusiel A

A7 ANT F$FEA BN nF9 AFAFEAY 54 YRS FE

goF & ol



2
-Or‘-"
s
_};I_L
i
:
Rl
i

2
i
Jn
[
X

wLoo] ehze] A4bssksh AWAGeN o] AEFE A

29 7ol 2%t

ot
o
il
2
B
Y
P
=
i
Ipo
&
o
2
off
%)
5,

ol AT AuED JYx AEF PARE
AAAGA) 25 ARAND A8 AT FHE L AR ol et it

2do] HEE Jrh

o

AL BEHQ JEx21T SR FAMAE 58 U ATFFH nEAsE

3 FdFFEe FAEE 719 WA gk

o

=3}

o}

3]






SUMMARY

I Title of Research

Development of Herb Liquor with Houttuyniae cordata and Cnidium officinale

II. The Objective and Importance of Research

This research was to develop the liquor by extraction of Ho;zttuyniae cordata
and Cnidium officinale with ethanol which have been used as a healthy food
materials as well as a herb drug in the oriental medication. According to New
Regulation on the alcoholic beverage preparation, farmer and their association
can participate in the production of liquor, which is supposed to improve their
incomes under New International Trade System of WTO in terms of the new
market development of those herbs and their production by themselves .

The herbs grow well in the western mountains of the Korean peninsula,
especially naturally in Oulnung island, and are cultivated nationwisely in Korea. |
However, their usage have been very limited to the medication. Therefore, to
find out new market of them and to serve the new liquor which might be

helpful to the consumer health, it is required to make the liquors of high

quality.



III. The Scope and Contents of Research

At this research, it aimed to develop the herb liduor of Houttuyniae cordata
and Cnidium officinale helpful to health, which would have a good taste and
aroma.

Optimal conditions for extracting the ingredients of them were determined by
ethanol concentmi;ion, time_ andk temperature. To improve flavour of the first
extraction, other heri)s and subsidiaries Were investigated and the;lr
concentrations were also decided. Its manufacturing process and facilities were

designed and suggested for the actual prodﬁction.

IV. Conclusion and Recommendation

As the indicz_ltor of extraction, total carbohydrate content, index of refraction,
color change, sensory evaluation were measured according to‘ the content of
ethanol solvent, timey and temperature. Extmctiqp of carbohydrate was
influenced by those all parameters, and index of rgfraction by ethanol and
extracting time. Again for color change, ethanol content and time were

important. Based on those data for the maximal extraction, extraction of 60

-12-



days with the ethanol concentration of 50% at 60C was required.

In order to improve the taste and aroma of the extraction, some subsidiaries of
herbs, sweeteners, fruit juices and seasonings were applied to and the potential
subsidiaries were selected with the best concentration adding to.

For the Houttuyniae cordata liquor, jujube, sugar and glycine were recommended
with the concentration of 1.5% (V/V, 17 "Bx extract), 0.03%(W/V) and 0.01%
(W/V), respectively. The jujube extract of 1.5%, honey of 0.02% and NaCl of
0.01% were the adequate addition for hetter taste of Cnidium officinale liquor.
From the fruit-adding experiment, Houttuyniae cordata liquor needed to be
complemented at the taste and Cnidium officinale liquor was required to be
compensated for the aroma. By blending two liquors of Houttuyniae cordata and
Cnidium officinale in proportion of 3 to 7, the best sensory evaluation has been
gotten, which would come from the good combination with the taste of
Houttuyniae cordata and the aroma of Cnidium officinale liquor. For the simple
process, the extraction was done by the simutaneous process with the herbs and
jujube and it was evaluated by sensor test.

Manufacturing processes based on lab. scale preparation were designed and

Tacilities for actual production of those liquors was also suggested.
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5, UF 6, TUIAE 6 WA Aol HAAAIFoR AAHUTE o AP H o)
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ANE 4N 71554 5348 s
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FRALE 2% AT JH2AEF] ¥E, 49, 26, otange 4F 3 §
015 0.2% #F7lste] AE AEP7tadel o) 2283 o] HAAUD A dEL
1, 3 % #A7tsta A9 05 1, 2% A7ste] #5R/1E 29 AP, o4z 25 9F

0.5%, 4% 025% 8 #71e Aol A4vE2 AAHYT. o QAstFe] Avtd A&

BgAdF FANYE -

Ag AEE 5572 AFHY FAYE 20%9 JFH oIS Fd HEFL 1,
3 P6E A7t Ad AMES 3 5 8% %7}’5‘}9’3‘3}. AE AHtadd d& AA
HFeE7 2AFAA= ATdE HAEF 1%, AAF 3% 2, ojdxdE HEF 1%, A
HF eIt o] ARG FArtE FEFE VHAAE AAEY 7EFR &
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grrd oz &g, MSG, 28 Nglycing), T citric acid F A5 glycined A H
A9t 2 F AFAE &F 01, 02 03%F @713 glycine 0,02 005 0.08%F A7t
Fgou o]z E LFL 005 008 01%, glycine 0.02, 0.05 0.08% #7138t AE L
A g7 BFH/tE FAEEY HF FER ATH oAz &F 005 0.03%,
glycine 0.02, 0.02 %2 BAHJIL °] R4 2z A&EF9 733 EHE H78+9

o,

v AF, A 2IEF HF HEAAR

Y7L AAZ2TR HFTY JEFdE dF EE, glycine YR A zdE dF

mlm

4%, glycineo] 7]|Z & FJAFI3 &0l HEsT. oJE& A o2 vE=2 HJls

o 9 FEE BEY/NE AP 0% L2 A&7 FSAE 20%LE A2

N

o Bolrte ANEFS 2Es49Y

3 dFA7tE AT, oz JEF A

N

50% 9 F3E& TEe] 201 1.58 Kgo] AT o2 %e ¥ AT, A92HNF

i

ZIEL® dFE 242 1.25 25 5% (W/W) B3 60097 4294 FE33th
olZA AzY FTIAEFTAE EFE 001%, £F 001%E H/SHAL Adxd= 49
0.03%, glycine 0.01%% A/KW/W) Atk oA dFE kA TAld J&d RAH

%128 2 zA%d Arte AEFse) vaveRE AR



4 AZH Q29 EFF(blending) A=

l

AZH o2 YEFE 4 70: VA, 50: 50, 0: 0 o2 EFH Mg =7
29 AURE EFEAA (AT @2 = 0 0 A2E dF 9472 1.5%, EF
0.0296, &% 001%E AVIstda, AZF: oAz = 0: 0 D AEE dFI7]= 1.5%,
A% 0.03%, glycine 0.019% & #H7}E 50 : 50 AFTF H7Ed &) A= —19}‘?3’5]

A e A7, o4

Py

A& s WL BEANALE,
Blending@ A¥) 2UEE 548 3 AT 42 = 0 D A NEE 86 Bxel

2 HAF: oAdx=30:7 9 AEE 84 Bx It
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A 1" Aoz o] 8¥Y L FHRAZBEYT

AZPL WU mbelli prae) o) 4819 %€ Cridium oficinde MAKINOZ $-g
vet ZR A AQulsta gk o7t 30-60cmE e & sate] Zolrk g @49
2 Fol ¥y Fxo] Aot J1&Ad REEI]|E AN =AL B gl @

o] AF9 HELEE cnidilide, ligustilide, neocnidilide, butylphthalide, sedanoic acid

& FAELZ a1 ARt 1-2%0) FHH] YR EF HE IARE FHARED @

L

0] o3tk ¥ ARAALEL AT nFT YA E e FHEEFgo] gtk
B3 Be ¢& 4Hskd Ud E HRFE vAYIRR AReFe) o8, A4, g
S, TF R A ES Vel $9A RN E BY, 23, ARF o8 xol vl o}
Fles ZH7t 2 A= 27099 Stk wEA ERTE oj88e & W ARE 8
U dHTe A5E A fdolk HEe Aoz dEA vk AFY EREEL A14FE
o] glen e v BAGEY 9 &3 Zgo] .

EXNT dATT B AFdHE ARE A Polx Ha gE B, 183 5=

2

A Bel AUHE AT Asdgt 44V ese oude YA FAYERE 4
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ol R AHe] JdEd AW FE £ 2V 7IES @ ntE FHE &4 3F

o £FF R 9%3FHE o 21 Fd 45 99 g0 H9 ¥ Fd ¢S

Fo Y710} 55 Bl UXR 2EH0ER A 4 Q3 7150 o} 2og

AU e &3t Ho] HE Bk

2. AWz

A2 Sairuraee) e A9 I 44 639 Ao F2 oAkl WA 3
o U 24 250 Utk o e AgL I B4 ARARS Jom ¥
FR80] Yok
R, AAEoja ste AN RIEE, 89 Houttuyniaz cordaa THUNB) ¢ 49z
(Saururus chinensis BAILL) 8} 2% &7} th

REE® = $7)7 831 BES AdgA Z A FUdyE £5E9 ganE
9] ¢ EqA AR Qth 15-35ecmAEY A2 A g3 E7]dM4E A ¥
du ¥l=d dA7 gk 294 dTEAA JHAVE ZEAL o o 4% dn
E24e VE ZEA Jx FHA =FHNo2 Fo] BY FHojuarh & Wbt
00049 FHH Y 2 FI: FTEAY  decamoyl acetaldehyde,
metyt - nonylketone, myrcene, lauric aldehyde, capric aldehyde, capric acidSol ¥+
Hol k.

ol dze AGFAE AR AxE A2 4F onFoE AEHY AN E9H



Mg o FUAEE AI0% £ Ak duh BH o|PxE Fold ARERWL
2 &g, AESo dBEFEH FHol] ARE2 HF oz qAvtFon dEIA 9
A&k » 2 )& LESQ FFEI(LHEFHEAENH, - v-HRg H e I
HAME AFAFTALAIAZ 19634 AFE BFFIe2RADAA o9z rl= §
< A4 Agsa o

=uEPE 4 B 8 42 gx on 9 Bd¥on ogAd fA9
< Fo] oA Ego R HodAr -84 Helg 2EE HAxso AlEshedH Wkl
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7y ERELRESE(BERD 9 A3 R 74124 &3
& 36 L vl R SEoHE BEE KRS 925 SRS EBBREEY 4
4 BB L] HEZ3T.
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AT o]z oW Ao FEAEAAY diF AUt AFE FHITh wWEA
dutzel 2EFAEE BAFE FESEE, FAHE AEFoE 339 AEE ENJL
W JlEd Be %o 325E AL FAYEzAoE ¥R g

23 Azde) FFEZ JFEAEY AR2 4A%TLA FLE scand gk TS
FELu(LGF 20%, 50%, 80%) &AL 270nm—325nm,: 350nme] Edgel &4 &
4 4 AR oA EE 660nm, 400nm, 355nm, 290-30nme FFAEE HAFE JAIE
Ho] Fu FEFF) ELTE 660nme] It ekl ole o4z 99 dF5&
1)

i
o

of &3 F3x2 Aew FAHAHUY wghA %%%uﬂoﬂ wE FEAEY Aol
Ao H FEYwoz A& xE AAFs4ch
7R ZAE B AT A4 AHATY € BAYE 47¢€ 20¥9E panel 8.9
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7h 4wrEA -

AT ojgze) ¢ BH9 Bt ofdst Bk AFE
Bo] giEol JL Q2T Eol Wl FH5 Uk

27 @ NEE AHEsLch

=2 ARAF, Y29 YWYRNE

°l o] &) wjaste

FES ¥ 1I%AER A

=]
as T & < H] 3
¥ 1L03% 105C A=
A 3 3L, 270 % 550C, 2413t
Z29%; 476 mg/e Phenolic-sulphuric method
FE; 11456 % 105C A=Y
of 4 % &, 73% 550°C, 2A17¢

9%, 268 mg/

Phenolic-sulphuric method
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2. B 9% tdF=

AZ ojA2E FgoB ALY Y B2 JAdFESA AL UE A HE
o B2 JIg5E F 1 F59¢ FRd AUletd AEFE =AAT
AFE B2 B9 QA2 qFsted olv 10 Bx ($9%F 144mg/m) 9] F&9L o
Ak ojd Al A HA g AW EHLAZ dA9 FEFEUL H=E Z

L Ag wx Qo gAd F F5A4 5 Bz &9 (F9% 171mg/md & AR
th o]EL 10% €2 1 Bx7l HEE 4% I55E Azso BAAE YTk
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(14 (1.9 (L9

() Z2rsEe 35

SHRFHEFEL YR E 20%6YEYLR F2T A FLEY OTAA F&] &
g dolgten €L 4599 Z4z HF gL gl FEHI UNTE 2y o4z
20 LEFE A5t 224 8ol dAE ASFHEH BE Il FEHI e
80%9 A3 ALde AL ol FEHIJLY ATo] FAE wE @& Fo] F5
Ha stk dAHer LES FEYTERYE #HE AT FEFY Aole UUn
A2k 30LolA 60UAtolel Haz Wol FEHIUTH (X 4.
A2 Bee AR @ol FEE AL o] 60dolAR 206 ¢ EFE(11.38g/L 32,
1860g/L 60C) Br} 50% (2582g/L &, 2862g/L 60TC) 9] A¢7t €F3] &o] B2 F
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FEUEdFe
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Fol W FEEL Yol AA ¥F
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FEd), 0% (20%LEFEFD A FEF] gsirh 29

28 3r} 28 oo FEL 8o 0% SEFEFYT 60TCTY FE&xAE 60d7 A
ZE3 = Zlo] L& ALoE B
X 4 AR FEzA 93 oMz FUFEEY 2528
] D-1 D-15 D-30 D-45 D& | DB | DD
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20% 6.89 909 7.12 582 10.28 882 4,89
I I e
& 50% 213 5.90 880 645 520 549 591
o]z
2096 6.89 6.33 574 10.09 578 462 610
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o AEBLEE ALY 0TAA AASEeY odxEe FAHY At 9%
o 30KGAR00LF3(150g/F4 Dol £3=E A/ 9a o4 220%, 1 20%5
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2294 | D1 | D15 | DN | D45 | DO | DB | DD
=z
Ae | oJ¥z20% | 86 10.2 95 94 85 85 | 75
) Ax50% | 84 184 | 187 | 202 | 183 | 185 |175
0T | JHz20 | 86 83 75 84 73 80 | 72
ol Qz50% | 84 20.1 197 | 201 | 186 | 178 |173
X7 98 /NAFEZAGMY AF F&F FH 89 43 (‘B
2294 | D1 | D15 | DN | D45 | DO | DB | Dp
=32
Ae | AT20% 7.2 8 78 86 ’1 82 | 80
3509 17 179 | 177 | 192 | 181 | 179 |170
0T | AF20% 72 79 77 82 7.9 79 | 174
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£ 8 Jd FE2ANNG o Yxe YEAs

D-1 D15 | D30 | D46 | D60 D-7% | D-9%

& | ol Ad%20% | 6382 | 7405 | 688l 67.96 6514 6739 | 6741

o] %50% | 5635 | 7856 | 7954 | 8020 79.48 80.73 | 8L04

60C | o]d%20% | 6382 | 8300 | 8694 | 8304 86.63 8824 8861 -

o] d&509% | 5635 | 97.66 | 9695 | 9821 95.60 9473 | 9569

o JELTEE F2H 0TAA At er AT ojdzxe FAYSY A4 93t
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F& Y9 day) .
D-1 D-15 D-30 D-45 D-60 D-75 D-90

FEz37

A& | AT20% | 1722 | 3329 | 3847 | 3981 3471 3738 | 3913

0% | 1033 | 2695 | 31.60 | 37.96 36.44 3864 | 3919

60T | A320% 17.2 4326 | 41.59 | 40.54 49.96 40.55 | 40.26

AFT0% | 1033 | 4159 | 5505 | 6662 4478 | 3864 | 5972

e JELEE F2F OTAA Ao ATH o dze FAEY AT st
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£ 10. Z FExA4A 1643 28 39 H=

h & A '
L a b DE
A 320% 67.84 396 21.39 3R 82
A&
F-550% 7822 -0.83 1917 29.02
o)A Z20% 30.95 22.97 20.16 75,51
o} A 250% 3313 580 1442 79.39
H-F20% 63.99 539 27.55 4565
60C
23509 75.68 -0.37 26.01 36l
o] A 220% 17.20 20.92 11.23 8613
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AP AME AEF7F Btk olE ©A AA Breddl 98 G e XA
#EA/ 2948 48 7 AUk
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E 12-1. FARg7 2 Fold ©E& AT F ojdxe] #eHA

+ ® TRT Mean MSE SNK

2% o] 2+t 5.3333 2.273504 A
AF+F 48333 AB

o] x+ & 4.6667 AB

oA 2+ F 72 4,6667 AB

AF+A N 4.5000 AB

AG+3= 3.6667 B

¥ ojAd -+t 6.3333 2924359 A
ojd 2+ & 57500 AB
Ag+d 3 5.5000 AB
o} 2+ F71AF 5.2500 AB
A+ A ¥ 5.0833 AB

Ag+4 = 4.7500 B

F84 Jlax o] A Z+ U3 5,7500 1.887179 A
o+ T2 54167 A

Ag+dF 51667 A
A3+ A 5.0000 AB
o)A 2+ 7] Ak 49167 AB

Ag+3q2 3.9167 B
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12-2. $A587F 718 AT, AAxIAEFY FRUIzE ¥|n

x
T+ B TRT Mean MSE SNK

Bt ol = 4,8839 2.273504 A

AT 4.3333 A

g oz R7778 2.924359 A

3 51111 ' A

THH Jze o= 3611 1.887179 A
AT 46944 B
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¥ 131 guRdstd BE o4z ATPETY B4

T % TRT Mean MSE SNK
ut oz AT 5.6000 3192424 A
o] dz+dE 5.4667 A
AZ+EE 53333 A
IZ+4A8 4.8667 , A
ki o]z AW 6.2667 2.728485 A
A+EE 61333 A
o]+ HE 5.8667 A
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Az+AH 52000 A
A+ 48 5.0000 A
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+ TRT Mean MSE SNK
vt EEES 75333 3192424 A
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+ - TRT Mean MSE SNK
o o] A 2+ AL F 57500 2.476282 A
Ag+HE2F 5.6667 A
ojAdzx 54167 A
AT 53333 A
oz EF 51667 A
AT+ A 5.0833 A
B AZ+HESF 6.0000 2.194872 A
o] 2+ AL F 58333 A
AT 58333 A
o= b.5667 A
A3+ A5 522500 A
o x+HEE 5.0833 A
24 Jjzx H3+HE2F 59167 2.589103 A
o] A 2+ ALEF 5.8333 A
A 55000 A
ol = 5.5000 A
H3+ AL F 5.0833 A
o] A z+ H BF 49167 A
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gt oz 54444 2.476282 A
HE 53611 | A
gk iy 56944 2194872 A
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Jdz 54167 A
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£ 15-1. Z=ulg 371 93 oz, ATFY 5HAL
T TRT Mean MSE SNK

o H F+glycine 6.0769 1.624955 A
oAz 55385 AB
o] A Z+glycine 54615 AB
A ZF+NaCl 53846 AB
AT 53077 AB

o] A Z+ NaCl 4.7692 B

aF g+ NaCl 6.4615 1.884977 A

A F+glycine 61538 A

o} A Z+glycine 6.0769 A

o] A %+ NaCl 5.6154 A

ol x 55383 A

AT 54615 A

TEH Jlax A3+ NaCl 6.0769 2290177 A
o} 4 2+glycine 56154 A

A F+glycine 5.6154 A

e 54615 A

o] A 2+ NaCl 50769 A

AT 5.0000 A

E 152 Zng 37 g o3z, ATHET F5HA
- & TRT Mean MSE SNK

at AT 55897 1.624955 A

oz h.2564 A

& AT 6.0256 1.884977 A

oAz 57436 A

FHH Jzx AZF 5.5641 2290177 A
o]z 53846 A
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E 16 dF9712487 839 44, dF BAYE JEFY na d5HA

T+ TRT Mean MSE SNK
ok o} z+ U F 6071 2.399267 A
A+ o F N2 5929 A

S EER Bt g 5286 A

A+ dF 4786 A

£ A+ diFdr & 6.714 2.78663 A
HF+ o F 5857 AB

o] A 2+ U] 3 5.500 AB

oA e+ 7] & 5429 AB

2949 7|z | AU 6.000 1.760989 A
o] A 2+ T 5 5786 A

ol A 2+ Y7l 5429 A

g+l 5071 A
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oA FFHoz (PRO0D &L 7154 B U ATN%EGTI AB20%E

T L TRT Mean MSE SNK
ok HF 70% 5800 3378571 A
sz 70% 5400 A
- 1009 4600 A
Al 10096 4.400 A
3 AT 0% 6.667 2.752381 A
A x 70% K733 AB
AF 100% 4,933 B
Az 100% 4,933 B
THH Jlax AF 0% 6133 2.885714 A
Az 0% 5267 AB
Akl = 100% 4600 AB
AF 100% 4333 B
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