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Abstract

A perennial aromatic rhizomatous herb, Alpinia galanga (Zingiberaceae) has been widely
used typical for the cuisine of Thailand and traditional medicines. The essential oil obtained
from rhizomes apparently to explore its potential, which are cultivated extensively in Thailand,
as Phitsanulok, Chanthaburi, Phichit, Si Sa Ket and Ranong provinces was conducted to (a)
evaluate plant cultivated sources for high essential oil yield (b) identify environmental
conditions that can extend the storage of rhizomes.

It is concluded that (a) the essential oils extracted by hydro distillation from rhizome
parts of A. galanga from Phitsanulok, Phichit, Ranong provinces appeared as warm yellow
viscous liquids with percentage yields of 0.38, 0.26, and 0.3 (v/w), respectively. There were
differences in oil yields in the same cultivated sources between immature and mature rhizome.
(b) The oil yields from fresh rhizomes (0.912% (W/W)) was higher than from dried rhizomes,
there were significant differences (p>0.01). The results of dried rhizome during storage at 10°C
for 1, 3 and 6 months showed that il yields were 0.687, 0.592 and 0.594 % (W/W) respectively,

but there were not significant differences (p>0.01).

There is an increasing trend in medicinal plants as natural sources of antioxidants in the
food and healthcare industries. Traditionally, parts of plants, such as leaves, fruits, and flowers,
are edible; thus; they are widely consumed in many nations. Medicinal herb may be used as
fresh, however is. commonly dried before being consumed as a tea or extract. Drying is the
method of medicinal herbs preservation. Conventionally, low drying temperatures between 30
and 50 °C are recommended to protect sensitive active ingredients. Herbal tea is produced by
basic technology as drying process in terms of commmercial product.

Therefore, (1) the objective of research in medicinal herb drying is to find the optimum
drying temperature for various medicinal plant species in terms of quality (moisture content 7%
v/w). The results showed that the difference in drying temperature significantly affected
organoleptic parameters, such as color and taste. Herbal tea leaves, Limacia triandra,

Clerodendrum indicum and flower tea of Telosma cordata were obtained by panning at 200 °C

10



for 10 minutes and drying leaves at 60 °C for 8 hours. Herbal tea fruits, Phyllanthus emblica
and root of Asparagus racemosus by drying at 60 °C for 6 hours.

(2) The objective to determine a mixing ratio of medicinal herbs that will give a very
acceptable drink teas. Results showed that the herbal dried fruits, Phyllanthus emblica blended
beverage with 5% of dried fruits, Terminalia chebula ; Clerodendrum indicum , the dried leaves
with 1% of dried leaves, Pandanus amaryllifolius; dried root of Asparagus racemosus with 15%
of honey was most accepted for all sensory attribute: color, odor, flavor and overall.

(3) The objective to determine the optimal storage conditions of herbal tea leaves,
Limacia triandra, Clerodendrum indicum, flower of Telosma cordata , fruits of Phyllanthus
emblica and root of Asparagus racemosus. These findings suggested that herbal teas should be
stored in an environment with temperature 0 °C.

Therefore, these results could be applied as a guide in the medicinal herb tea

production for improving product quality.
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Research Activity 1: Research on the essential oils of local medicinal plants
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Abstract

The essential oil obtained from fresh rhizomes of Alpinia galanga, which are cultivated
in Phitsanulok, Chanthaburi, Phichit, Si Sa Ket and Ranong provinces was conducted to (a)
evaluate plant cultivated sources for high essential oil yield (b) identify environmental
conditions that can extend the storage of rhizomes. It is concluded that (a) the essential oils
extracted by hydro distillation from rhizome parts of A. galanga from Phitsanulok, Phichit,
Ranong provinces appeared as warm yellow viscous liquids with percentage yields of 0.38, 0.26,
and 0.3 (v/w), respectively. There were differences in oil yields in the same cultivated sources
between immature and mature rhizome. (b) The oil yields from fresh rhizomes (0.912% (W/W))
was higher than from dried rhizomes, there were significant differences (p>0.01). The results of
dried rhizome during storage at 10°C for 1, 3 and 6 months showed that oil yields were 0.687,
0.592 and 0.594 % (W/W) respectively, but there were not significant differences (p>0.01).
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1,000 fiadans wddutindu 400 fiadans senals 15 unil daldaduluirdesnduinurey
svwte wuundulutiien ﬁqmmﬁ 97 osrwaldod wiu 5 Falug

3. Susinaiisunensvmeiinguld

4. nMstufindeyauarmuin

AnanUesidunisiurenssive (% yield) (VW) = USinaiduveussine (ml) x 100

UninAI0e19Y (g)

=

#0139y anduideivaiu unaslanayulnslua ivalan Junys WAns flasiny wagsvues

SruelIaA Uy AanAN 2559-AueY 2563

NaN15338

N131Aaedi 1.1 AnwUSIaTueNsEmeveIlsayulnsaNumasing (15199 1 waz 2)

31NN55UTINI NG nunasieg wud lunguvestigeu dveallominvnainuvas

A I

Uan Alaziny waviiwalan dad b* Auand1sinunasdgnluiiuivgniidnsuazfunys (tvalue
8.07016; p-value < .00001; significant p < .01) LHaNITUIAT h° VIATEzINY Hiandndes (yellow)

o ;Y

diufivalan fNInsuazIunys wilandviedy (Warm yellow)

Prseuiazinuliuimaiunessmedesniifivglan (@iiut) (tvalue 3.0052;
p-value .004211; significant p < .01) kagans (t-value 3.55985; p-value .000849; significant p <

01) duvgeudunyiiuulibilviidunenssve ey
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ISP

dmfundudiwnannuvaslanszues (I nae) IAd b* unndeanduifiyalan (t-

value 9.02913; p-value .00001; significant p < .01) WagWIn s (t-value 18.75952; p-value <

[
(Y 1 I

.00001; significant p < .01) 8nvsY AN wlaniA1d b* Land1991nAANT (t-value 5.80093; p-
value .000017; significant p < .01) wAiiefiansanel h' YIAINYNWrasIsiiandivdosdy

(Warm yellow)

Puifwalan @lng) Wusinadhifuneussmegsnindiuissues (Gundes) (tvalue
5.52182; p-value <.00001; significant p < .01) hagNIns (WA ) (tvalue 2.8732; p-value
.006036; significant p < .01) Tnedsmnanitunenssmevesiisyussuasidnsliunnsafy (tvalue
2.11045; p-value .040056; not significant at p < .01.) Tonwitowat (2008) 1ﬁsmimﬁuﬁﬁhﬂgﬂ
Tudszmalng warssnuidudliusunaniduneussme wae 0.33 % (34As) 0.27% (F1naed)

0.28% (AeIn)

WeSpuiiguUSunaniniuvesinnwazyigaudnuraLaeliu (Winsuasivalan) &

AULANANAU (t-value 5.94882; p-value <.00001; significant p < .01)

a = 2 Y =~ A a Y
N1INAaeIN 1.2 ﬁﬂwqmaeﬂ@ﬂ@’]EJﬂ’]iLﬂ“ULﬂﬂﬁuqﬂiu%@ﬂiglmﬁlsﬂ@QWGUalqluvL‘WiV]@J@@‘Uilﬂmu’]&luwalﬁgl,ﬂﬁl

NNSAUTIEIFIRg1STUAN NS (1157991 3) TnavinlrUSunaTuveNssIisanal

a

dlowssuiisufutnandisissundy (tvalue 5.3109: p-value is < .00001; significant p < .01) Lag

a

wunsiusnwvuisioungd 10 ¢ ww 1-6 Weulinaiiliuanseiu (tvalue 0.28284; p-value
778514; not significant p.< .01) &slvinansetnunuisnisnaunsloun@eazldiy 10 Alansunanisnau
1 A59 Ingldiantunisnadu 1 $alud 2 Wil 9glaUSunatinduned seL g N Y I U UNULAINI NN TLUUNY

an WU 6.9 way 3.0 1aaans AuaeU (SUINTA LAaSNSANG 2554)
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A191991 1 ANWUENINIBAIMNVOINRIITIINUAAIAN | LazHaNERUNTUTONTZIRENNAULABITANNAU

o % Oil yield (V/W)
Advelounan?
o . o . base on fresh weight
F DU UIALNRN @ ()Y ANULUULe (Tasu)Y
L* | a* | b* | AE | C* h* | Auade? Afiseanu
L - 0.3
U1DU W‘Hﬂﬂaﬂ 2.11 4.52 7080 | 1.72 | 26.86 | 39.85 | 26.98 | 86.25 0.24
(Waranee et al., 2011)
C 0.1
ULLN ﬂiﬁﬂﬂaﬂ 2.33 6.37 69.37 | 1.89 | 28.23 | 42.23 | 28.32 | 86.12 0.38
(Tadtong et al.,2014)
o - 0.06
V1DDU WART 1.78 3.90 76.07 |.0.70 [ 2097 | 32.15 | 20.98 | 88.12 0.24
(Suganya and Sombat, 2007)
C 4 aa 0.32
UL WARNT 1.87 4.94 75.43.| 2.25 | 20.00 | 31.89 | 20.16 | 83.54 0.30
(Abdullah et al., 2015)
L o - 0.23
V1BBU UNYS 1.80 381 76.89 | 1.91 | 2351 | 32.76 | 24.08 | 85.57 0.13*
(Jirovetz et al., 2003)
L 0.04-0.15
U1DDU ATFLLNY 2.02 4.07 7450 | 0.14 | 29.72 | 39.33 | 29.81 | 90.12 0.18
(Pooter et al., 1985)
L 0.2
YILA TEUDI 1.88 5.69 77.45 | 0.51 | 40.01 | 46.21 | 40.12 | 89.34 0.26
(Devi et al., 2018; Joy et al., 2002)

1/ Aady 10 feena

2/ wiazdiegn9keungn 200 NSU ARl 25 F1agNe war* ALRAY 4 AaBgnd
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1%

] o a0 W I ) aa v )
M99 2 aﬂwmgauqm‘lﬂﬂamﬁzLMEJSUENGU']aQV]ﬂa‘UI@EnﬁWNﬂau

o Andvosintumensymefinduaintan?
PIDYNINNY °
L* a* b* AE C* h

15U Nvailan 57.83 -5.27 18.20 19.73 18.93 106.1
A Awaylan 58.30 -4.23 14.10 15.50 14.70 106.7
100U NANT 57.93 -3.60 12.80 14.10 13.57 105.7
DN fINT 58.20 -2.87 10.60 11.80 10.97 105.1
199U FIESINY 58.90 -4.97 18.67 20.17 19.30 104.9
PIMA FEUD 57.50 -6.10 25.63 27.00 26.40 103.4

1/90%1 3 A9

VLG ¢

- L* W@uenanuadng (Lightness) SiAnagszning 0 - 100

L* = 0 #avdululudirmnaiiaduden
- unu a* Wi munanududunavisediden
a* 10y + dezdululufanmeduns
- unu b* MWimuaeududmaewdedinty
b* 1u + Hawdululuirnedindos

- Hue angle wansAnduose h* £ Q°

h* =180° wanaddudiden

- C* (Choma) ANLNMIBANUTEVEVesd

L* = 100 #azlulUTudiensainadudun

a* i - FazdulUTudiendden

b* 1 Ju - AvedululuianiedinGu

= N

G PRI N h* = 90°  wanaIJudwEes

v

h* = 270° kanadnduau1Ru
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Fgure 17. CIELAB color chart

CIE Color Space Notations
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A1519% 3 USunanduvieuseivie vaednszuas Atnushenluszeziiasng o

Anade Essential OilY
N335 base on fresh weight base on dried weight
% (V/W) % (W/W) % (W/W)
Uan 0.258 0.133 0.912
YIS Lﬁuﬁqmmﬁ 10 ¢ W 1 1hou 0.188 0.100 0.687
YT Lﬁuﬁqmmﬁ 10 ¢ WU 3 Loy 0.218 0.086 0.592
YIS Lﬁuﬁqmmﬁ 10 ¢ WU 6 Lhpu 0.184 0.086 0.594

1/ weagiing19kgungn 200 n5U AR 25 Fegnd

anUsHa

ﬁ’a;ﬂNﬁﬂ’]iVlﬂﬁENLLa%?’JIE]Lﬁu'e]LL‘u&’

v
o

Wiea1InTmdnfivalan A3ns syuss ANIUNITIsANNaY vlundiuneussived

snvazidurennarfunilndivdesgu linandndosas 0.38, 0.26 waz 0.3% (V/W) AUE19U HaKER

(%
%

PNTUTZMEINNITNAUMIIUILA AETUINNINAINU8DUY

1% '

nsanmuTureNseeanlngIsnsaunduazlaUSuuUN T U USEIEAINYEn

a °

WNNIVIWAL WU 6.9 uaz 3.4 faddns awdwiu  nsinuneiniviluanmuiafigungll 10 ¢

Y

Tuszeziiaiuiu 1-6 Wweu Juavinliusuiainiuneussieanattnadntesial AUUIuTY
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Aanssueawdded 2 Anernszuaunmsnandngavayulnsuaznisiiusnen

Research Activity 2: Study on the process of herbal raw materials and storage.

< Un‘ a o

ATgAn Winas anadad dunsded inwudnd nans ging addnd atlayeyn onwus

UNANED

(1) My swisayulnsiingussasdimoma amginisevuiaivangaud miuiivayulng

nanuateyia Tundveanann (ALY 7% YTuns/Amtn) Han1sENEINYIIALLANAIY8Y

=

gaumgilunisiuisdsadaniuveuresuilaaniaussamduda Wy dwazsayifed1alifyd

[

2

= a

Tuves Limacia triandra, Clerodendrum indicum waznanvas Telosma cordata mﬂﬂﬁﬁb’mqmwgu
200 ssrwalea Wua1 10 it udnileuliurefigumnal 60 et wadea 1Wuan 8 dalug
NaUBe Phyllanthus emblica Wag31nUBY Asparagus racemosus Imamaauuﬁaﬁqmwgﬁﬁ 60 83/
waldea 1unan 6 Hlus

(2) FoquszasiiiefnuasnindrunisnauvetayulnsTiiduisonuveuilae nan1sdnw
WU HaWnaves Phyllanthus emblica NaNTAQAUNAKYY 5% VB3 Terminalia chebula ;
Clerodendrum indicum Tume1% amaryllifolius; 59199 Asparagus racemosus ﬁﬁﬁﬂﬁﬁ 15% Jul
gonsuvestiuslnrunniign dnsunndnvasmeUszamduia i@ nAu 58 uazAuTaulaLTIY

(%

(3) YngUszasatilogvllnaniznisiiusneaimunzauveslu Limacia triandra,
Clerodendrum indicum, a8 Telosma cordata , W& Phyllanthus emblica Wa¥ 310 Asparagus

racemosus 9 1nNan1s3daaguladinasiiuineludaninuindeuiqu gl

9 U

v a

0 paFnwaIdea YIgsnEIRNLAITRIRuAINIngAUlIATan dety 3nnsnasesantsatdeyaluly

[ a

Duwwmslunmswdndngavayulnsiienmununinudasoumnle

q q

Abstract
Therefore, (1) the objective of research in medicinal herb drying is to find the optimum
drying temperature for various medicinal plant species in terms of quality (moisture content 7%
v/w). The results showed that the difference in drying temperature significantly affected
organoleptic parameters, such as color and taste. Herbal tea leaves, Limacia triandra,

Clerodendrum indicum and flower tea of Telosma cordata were obtained by panning at 200 °C
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for 10 minutes and drying leaves at 60 °C for 8 hours. Herbal tea fruits, Phyllanthus emblica
and root of Asparagus racemosus by drying at 60 °C for 6 hours.

(2) The objective to determine a mixing ratio of medicinal herbs that will give a very
acceptable drink teas. Results showed that the herbal dried fruits, Phyllanthus emblica blended
beverage with 5% of dried fruits, Terminalia chebula ; Clerodendrum indicum , the dried leaves
with 1% of dried leaves, Pandanus amaryllifolius; dried root of Asparagus racemosus with 15%
of honey was most accepted for all sensory attribute: color, odor, flavor and overall.

(3) The objective to determine the optimal storage conditions of herbal tea leaves,
Limacia triandra, Clerodendrum indicum, flower of Telosma cordata , fruits of Phyllanthus
emblica and root of Asparagus racemosus. These findings suggested that herbal teas should be
stored in an environment with temperature 0 °C.

Therefore, these results could be applied as a guide in the:medicinal herb tea

production for improving product quality.

AdnAsy (TH) Nayulng, fwveuseme, unduneusewme, vaayulng

Keywords : Medicinal plants, Aromatic plants, essential ail, herbal tea

yni1 (Introduction)

n1suUssvediting Wu wayulns ndgluuvuldazainnuizunnisuslaauiniu
Ingldassnaauaunisevasiivayulus U5uad wavsand dnudsyudundadusimayulnsniouss ¥

wananaziunsifiugantliiuiisayulnsuds Sadududnaunsaasiselaliuinguinunsnsvie

(%
v

yuvuld lneldluaauligedn anvedsemalneiulovisaduayulvinisldayulng
TuaUaIsITUAVLATIUANUUNUR A ULATYEAILYIY1R adud 6 lagdragulnsuildnauny
g1 udagtuiiuanniu wazursifulaldlugluuuenve wu Jgyadus nsgwiedn 1a4 an1sly

A & & vy A vy Pt a & = v v o =0 ¢
ayulnsieaidueiu glddessouiveyaveayulns Mldlunsuilaalusgvineulduaydosdnieds
assnAuvealulnslivugauiun112919n18 AAAIUAIIUABINITVRILAALYAAARNIY LYY
ayulnsgieUunges1enie FrearuaudIvtn seuteanevies Wudu dnvenvsluguaiayulng

o

aweelindusananly n1srdnvayulnsaannganelilaaaaInaIuAILRRIN1T YR UTINA

(% 6

AoIALluN150E19ATUNAT AILANITAREENAMAININGAU N84 N1FBULIT NMSNUSNYINGR T

(Y [ 3

waan1seuwine ulainisussaluussadueinimunzan delindadusilinaunminiglueignisiul
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v

ANUA (BIURA hazaunay, 2552) 1nglanizag19gan1sananudunsanisauwininielaeulad

(%
] a Y

2 a [ 1 a [ 9 v A . v a aa
winngan udsddgsenisasnaunimvemadndueliliiiideuanin (Degradation) Bnvisluviosduiing

anulnsdnuargvliniinuamsewazaiunsaiiuwlssuiluayulnsidanunainvaelidu

[
o [y a

mMadend msuduilaa Asiudsnasfnyiivayulnsusasetdalunisudninghvayulnsuuuwis naeniu

q q

a v

Anwognisinuinwingauuivayulng vsliiedunisdaaSunazaivayuliayulnsineduneensy

9

Tunsuslae

a

fyayulnsnarevlindarsiiueyyadasy 1891un115338v0duNUAE (2551) uag
115U (2546) wudayulnsivsuiasiuvesasaueyyadasy a1susenauiluednd (phenolic
compounds) kaginiiudgs arsfieglunguiluednd leun a1suszneungunlarlaused (flavonoids),
flavonos, gallic acid, ellagic acid, Iwnd#Auoa (polyphenal), woulnlga1Tuv (anthocyanins),
ANSLsUBYR (carotenoids) LLasayﬂ’uﬁ‘maa cinnamic acid (Cowan, 1999; Helmja et al., 2007 ; aa

a 1%

YiRwavang, 2544)  a1sUszneuiiludnduenainezlnaguifiduaisdueyyadassuda dad

Y

1 1 A LY

AuaNTAIUY WU Yrsvenevasniden annssniay AszRussUUN iRy Fuuzse dulsagiud
yhaneifelsafidngsnenie fafunisidenuilnaosmsiidiasdueyyadasy (Yuan and Walsh, 2006)
waznulunenlsifiutiu Ganenlsifulévareeipdarsddiidulsslovidesnonis audmsens uas
flarsdiueyyadasegs (95a5uns wagane, 2553) 0191 U Aond1 AanNNIzITeIuAY
ABNNILILIVY ABNNZTL ABALENITE nanilnves Aenduau Aonves WWusu nudinuaut@lunisii
pUYABATY DPPH g9 (WySwazAnly, 2556) 91091378989 Shi uazame (2008) Wuin nonlii
Sudsznuls fansiueyyadassuazansusenouiiuea vliszasanuvswaziduasiuuesa lsnda
lwsied Feuszimalnednonliiuusenuldvanaisyiln fassmamunieen dnadoiwadauss ¥e

AuAndnla Freluduanudi denenldudaziinvelinuaimiseimsiarasiueudadaseiuanneiy

U (an1, 2548)

msldusslovdanfvayulnsienaunueilaenisss wu ua iuivviesdiuves
ﬂuimaﬁﬂimw%uﬂﬁzmuLﬁuﬁy’aﬁﬁummﬁl,l,azﬁ%aguivvi fideinenaansin Sesbania erandiflora Desv
24A PaPilionaceae Touyinen sendeu luseu wasindeu lWunwmisarniudinsnnsis
misirely aanwa 100 nsu Tndsnusesnanie 10 Alawrass ddulea s wrawey veanesa wian

LAlSAY F910ULe F910uT1 3010 uT2 wazin1dud n1sSulseniruaonwaazriilisianiele
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wulgans dassnaanieeitunisshwilsavateviin oy LWasnilaisuwnuiiu 195nwieinisvisasiu

a ! =~ & a 6 1 a a & ,a &
Un @@ﬂLLﬁ38@@@@141]?1'1iLL@umﬂaﬂeﬁLL@u"(jsﬁqEJa@Iﬂ'mllLﬁSQIUﬂqiLﬂﬂiiﬂmgLiﬂ ('3'1/]8, 2536)

ngv1uleu Phyllanthus emblica Linn. a&ﬂmﬁ Euphorbiaceae Jufialuriesdures
Auansdude 1 2 via Tdnvardfulaslundioadstu ssunnieiuiivuinvessa fo viawaidn (.
emblica Linn.) YUIALEURNIAUENANHE 1.8-2.5 lwufiluns wazylianale (P. indofischeri Bennet.) &
YuUA 2.5-4.0 wumns slanaandsnululnunniandandnlu druvdanalanarnuly
ﬂﬂﬁlﬁmﬁaﬂwammz \onatisanniU3en vunazeumu (Wady warlianl, 2552) 99n51891UnS
98989958501 wazAg (2555) WU HanzUoulie JUSHnuasUseneuTiuedn wasiusyansnin
Tunsiduansiueyyadaseqe fandugenniigaluussmifisnnvislulan lunadansdostunisiie

Y Y

pon@ladiniud inlmindudasdiiegliui @nnununsdminuisig, 2556)

a0 £

WIANG (2536) 51891171 NMsanruIneunrayulnsIuet fuyilnve sy ulnstuy quas
lassasiwesayulng Fansanvuinvzyinliteiiniuiivesdsana ity winisnanidaeanisanuuin
& = - 1% = v v 0 g Y a % o At d
Jursaziden esannisanvuneliadeadedldiiaunshiiiinauiouanmsdenddaduaive

1Y A a

voan15geyidansddyniearsveuseineuawiin lnevialuaituaviBenvesayulnsg
= I a a a % I a a a o v Y aa =
flywnanunuliinu 4 faduns nduazedldiiu 15 dadwes wazayulnsniilladameisnises
wanfuanIuazideavessayulnsaiuauulsweilaayulng quandinisazaredu
paAUsEnaudAysaisnsanaielilanavete1fneInis e1vanussansayulnslugeyn lnenis
wiarareunfoumITunNsayuins NI 1amenU TngsourIuAZUNIIUDS 20 HIUAZUNITEULURS

60 ¢ wsilsliiuseuay 40 dmeaziBanunninlagyilisasinugeeeninle (Wa, 2553)
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52 08UI5N1598

aunsal
1. gUnsaldn
2. 1MUANTIU
3. \3eeind
a. w3esinananudunse-e (pH)

5. 7081991 bobkn gunadien lingnedey Aenvas uswudey sinaudu

ASn1sneang

a = aa ° v a o _a
N1INAaRIN 2.1 ﬁﬂcl‘.‘ﬂﬂﬁillflﬁﬂqﬁ/]’]LLVNV]LVTNqgaMIUﬂqﬁmamrJ@q@Uagﬂ,ﬂWi

1) 1MUHUNIINAaBILUY Completely Randomized Design (CRD) N551353 lnefivudazwiinag

[

WonlisnsviwislugUnuuimingaunuan vale iy fadl

PN Y] Y a ax 7 o &
LWUUN 1) N19A-9ULKAS U 4 NIIUIT 5 91 AU

'
=

NsSUIsN 1 Avigauminil 200 B3AALTEE UIU 5 Wi kavauvigum

9 Y

LALDUE WU 8 WL

aaa v a ~ = a
AFIUIN 2 ﬂ?mqm%{]ﬂ 200 93y d WU 10 UM LLagaU'V]QZUVT

WAL WU 8 TLa

aaa v A a ~ a a
AFIUITN 3 ﬂ?mqmﬁgﬂ 250 DA NGALYYRE UIU 5 UM LLaga‘U‘V@ﬂJﬂ

HALDEEA WU 8 T

DU 40 23F-

U 40 99FN-

U 60 B9AN-

N35M3E7 4 Ailgumail 250 eeriwalyd WY 10 W9 Laveuiguuil 60 adf-

ALDEE WU 8 T

= % % = A 5 o &
WUU#l 2) nseulsisanseu 1 9 NN 3 91 fsll
N35UTBN 1 eufigaumail 40 ssrnaalfiod U 6 Falua

acal ‘:4' a = o
35757 2 eufigaumail 40 esriaallius Ul 8 Falus

353357 3 sufigaumil 40 ssmiwaldya Wiy 10 Falua

a

354357 4 aufigamall 60 s waldud w1l 6 Talug

Y
aa A a IS )
ATINITN 5 UNYUNNAU 60 DALTALTYE U 8 Tl

N35U359 6 auvlgamnll 60 deFwaldya Wi 10 Tilug

Y
axa = a a o
ATIUIEN 7 UV 80 a9ANLYALTYE WU 6 TAla
aa A a IS )
AFTUIGY 8 UNYUNNAU 80 DaFALTYE WU 8 TN

353357 9 sufigamiil 80 BsmwaLTya Wiy 10 Falua
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2) FUdRnmaaes

1) MawseRingAuivayulng wusiwaunsuselosd wusla 4 nau fsil

1 a9n oA ABNURS

=b.

nadl

2 gaa/lu lown Tugruaten Tuldwinenelsy

)
=

4

3 wa/silana/uden lown Naugvuteu

2

U

. Sh

G
G
G
naun 4 91 laun sinanudy

2) Msundeu Judruvesiandaninyiuds damduliiu 7% warussqlurende
nsgAy LdDUTlgNMnT 100 ssreala nuthiesenEnSusiayulng 5 n3u
wiluthdouguvgfl 100 ssrneaiBoa Usuia 150 Sadans uiu 5 undl ilevaaey

AR

3) myduiindeya
1) Suiinaainw dwiinan dintinusesiivasulng
2) Sufinendvesiin (Lxa*b) neldiaTes Hunter Lab
3) uiinAnanulunsa-ang (pH) Taeldia3es pH metter
4) naaeunalszanduda Inenaaourusousiendnfueludiud ndu savd uway
Auvaulagsiy Ine3snaasuwtu. 9 peint Hedonic Scale Augitlaisiiunisindy
(untrained panel) a819tio8 30 AL WAlUSBUTBUAILLANAYBIALREETAETYT3
Duncan new Multiple Rang Test (DMRT) LﬁaﬁmLﬁaﬂmamﬁmsﬁmayulwﬁﬁu‘%‘[ﬂﬂ
goufuLNiign

mManaaesil 2.2 AnwidasdruiimnzanvesingAvaulnsursnausa
1) MawrunINAaBsliiuy Completely Randomized Design (CRD) & 3 n35138 5 41 Ae
n35337 1 Aulnsannmsviaassil 2.1 851 95% wawayulwsussnAusa §091 5%
Tngnintinusis
n3TAET 2 aylwsannmsveaesil 2.1 §031 90% waNaulnsuANALTa §751 10%
Tneniinusis
n35u3s7 3 ayulwsannmsvieaesil 2.1 §n31 85% wanaulnsusAnALsa §751 15%
Tnenininusis
2) TUURn1MRaea
1. wisuivdmiuusiindusa wu lume auolne s
2. thayulnsannismeass 2.1 nauduivayulnsudsndusa musnsdiudifosnis

Anw waeufigumndl 100 ssmnwaldoa ndudiiiegmdnduanyayulng 5 Ny
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wrluirfaugaumgil 100 eeAwa@ea UTuias 150 daddns w5 u1¥ wenaasy

AR

3) myduiindeya

1. Juinanin dvnan dtnuwiisvesivadulng

a q

A

2. SuiinArdvenin (La*b) TagldiAdes Hunter Lab

3. nadounalsramduia Tnenadeuauveusendnsualudud ndu sand uas
Auveulagsiy lae3snaasuuuy 9 point Hedonic Scale Augilaisiiunisiiniy
(untrained panel) 8819108 30 AU WdIUSBUTIBUANUANAVBIA LA TR TS
Duncan new Multiple Rang Test (DMRT) Litofaidonudndasivrayulnsiiguilan

gauTuNINgn

N1INAABT 2.3 ﬁﬂmmmmﬁmazmzLzﬁum*qﬂmﬁu%’ﬂmmaﬁmqﬁuagﬂm
1) M9UNUN1TAaeLUU Completely Randomized Design 3 '3 n33135 5 &1

N33U389 1 Nufigaumgll 0°C

'
=

330389 2 Nufigaumall 5°C

a

aaa [ a v
ATIUITN 3 LNUNYUNHUNBN

9 Y

a wa

2) WUJUANIMea8s

'
a0 2 A

1. Mstiudiegmdndaug dndadusivifiniunsdadonainnisnaassn 2.1 ussqlu

ey IneEadiusas daluinusnunitgamafisngg aunssuis

9 9 Y

2. mmaauammwwﬁuﬁﬁﬂm 1,2,3,4,5 6 uwazl2 Aoy

3. NSNAFBUANNIN duiieg1mdndusinnnsiiusnviluusasifion antutfiegns
a v [ [ 1 96’ ¥ a IS a a aa

nanAasaulng 5 ndu wiluihFeugumall 100 esmealea USuia 150 faddns

17U 5.UT LienAaRUAMNIN

3) myduiindeya

1. Ardvestin (L*a*b) tngldia3as Hunter Lab
2. Aaadunse-ane (pH) Iaeldia3es pH metter

a0 U39y aotuideiivany uasUgnayulnglu 2. neyauys fvalan vav

5ru2lIAAHWY AAAY 2559 - Au1EU 2563
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Nan15998 (Result)

A15VAaR9N 2.1 AnwnssuAsnsyinwiaiwmunzaulunisuas

A999 4 UINTINWIAY AT UAZANEVBILIUNAUTET LEIDYILEAIEATINITAI9E) AU

INER

a

vaulng

N35U7% LAY/ UL.EA 100 AT Ad Aanudunsa  Brix (%)
N3 (n3w) L A B @ h Delta E - A4 (pH)
1. ﬁ”Jﬁ 200°C w1 5 U 29.84 a 3.87d 33.49 2.73 24.17 24.34 84.74 b 33.65 6.66 0.10
+oUfl 40°C WU 8 B,
2. ﬁ’)ﬁ 200°C w1 10 Wi 2857 Db 3.25b 32.76 2.78 24.38 19.41 83.75 ab 35.89 6.74 0.10
+oUTl 60°C W 8 .
3. ﬁ?ﬁ 250°C w1y 5 U 2772 c 3.66 C 32.19 3.55 23.87 24.17 81.13 a 35.25 6.71 0.10
+oUfl 40°C W 8 .
q. ﬁ?ﬁ 250°C w1 10 W 24.45d 3.12 a 32.18 2.86 23.01 23.19 83.49 ab 35.98 6.68 0.10
+oufl 60°C WU 8 B,
CV (%) 1.4 0.9 3.7 20.6 4.1 74.3 2.4 5.7 - -

28



A15199 5 UntinuiAs ALy wagAdveslilvineniou Weviuiinienssuana1eg i

N35U7% WU LAY/ UUER AT Ad Anudunse -Ana Brix (%)
100 n3u (N3W) L A B C h Delta E (pH)
1. ﬁ’)ﬁ 200°C w1 5w 23.49 3.68 b 53.75 -4.32 271.57 27.95 97.26 28.51 7.33 0.36
+oUfl 40°C WU 8 VL.
2. ﬁ’)ﬁ 200°C w1 10 Wil 23.61 3.59 ab 53.21 -3.90 27.88 28.19 96.47 28.79 71.32 0.40
+oUTl 60°C W 8 .
3. ﬁ?ﬁ 250°C w1 5w 23.55 3.62Db 54.13 -4.31 25.76 26.27 97.70 26.82 1.36 0.40
+oUfl 40°C W 8 .
4, ﬁ’Jﬁ 250°C w1 10 W 23.28 3.44 a 53.89 -4.42 26.51 2691 96.35 27.47 7.31 0.38
+oUfl 60°C WU 8 L.
CV (%) 2.6 3.7 2.5 <153 24.8 23.8 6.3 26.4 23.9 9.2
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[

A3 6 UIMMTUNLIAT AUTU LAZAIEUDINDNUAT LHIDVILIAIAILNTINITH U

N334 UL/ UUER ALY ANd anudunse - Brix (%)
100 n3u (N5W) L A B C h Delta E A4 (pH)
1. ﬁ?ﬁ 200°C WU 5 W1l 12.10 a 3.63 C 5398 b -1.94ab 1598 a 16.08a 9698 b 16.24 a 6.60 0.10
+Ufl 40°C Wy 8 L.
2. ﬁ?ﬁ 200°C WK 10 W19l 11.99 a 3.28 a 5288 a -1.86ab 1792 b 18.02b . 9581 a 18.16 b 6.60 0.10
+aUTl 60°C U 8 .
3. f‘;ﬁﬁ 250°C WU 5 W19l 12.00 a 3.51d 5336a -2.06a 17.20ab 1730 ab 96.76 b 17.46 b 6.60 0.10
+aUfl 40°C " 8 .
4. ﬁ?ﬁ 250°C w11 10 Wil 11.78 b 3.25a 5296 a -1.72 b 18.02.b 18.08 b 95.48 a 18.24 b 6.60 0.10
+aUl 60°C U 8 .
CV (%) 0.7 1.9 -9.5 6.0 59 5.8 0.5 59 - -
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A9 7 UINRTNLIA AT wazAdreszuTen WeYiLienIunIINIon1eg i

N334 uuuky/unEn 100 mnudy A Anudunsa - Brix (%)
N3y (N33) L A B C h Delta E A4 (pH)

. E]‘U‘ﬁl 40°C YU 6 V. 20.39 a 10.54 h 54.25 1.81 23.34 ab 20.19 ab 101.74 d 16.97 a 2.94 1.56
. E]‘U‘171I 40°C WU 8 wi. 16.57 b 9.59 ¢ 56.37 0.28 11.06 a 11.29.a 10144 d 14.90 a 2.97 1.43
. E)‘U‘ﬁl 40°c WU 10 . 16.01 c 7.78 f 53.76 0.52 21.11 ab 21.23 ab 100.28 ¢ 21.65 ab 3.02 1.60
. ’e]‘U‘I?lI 60°C YU 6 V. 16.87 b 6.49 e 54.00 0.52 19.96 ab 20.08 ab 101.13 d 21.04 ab 3.00 1.32
. E]‘U‘ﬁl 60°C YU 8 . 15.64 cd 6.04 d 54.70 1.11 16.23 ab 16.57 ab 101.18 d 22.87 ab 2.96 1.46
. E)‘U‘ﬁl 60°Cc WU 10 . 15.39 de 5.28 bc 53.60 0.83 22.07 ab 22.19 ab 101.86 d 22.61 ab 2.95 1.40
. ’e]‘U‘I?lI 80°C U 6 V. 15.37 de 5.36 ¢ 53.17 0.73 24.70 ab 24.79 ab 96.16 b 25.21 ab 2.98 1.36
. E]‘U‘ﬁl 80°C U 8 wil. 14.84 e 5.06 b 51.83 1.76 24.04 ab 28.73 b 95.72 b 25.32 ab 2.99 1.40
. EJ‘U‘ﬁI 80°C U 10 . 1491 e 3.05a 51.15 0.94 29.89 ab 30.59 ab 91.68 a 30.63 b 3.00 1.37

CV (%) 1.8 3.2 5.8 240 39 63.9 0.4 28.9 5.7 152
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A19197 8 UIMTNUIAT AUTU LAZAIFUDITINANNEU LOVIUWIAIA8NIINATAI AU

[

&
AINUTU

N334 UL/ UUER ANd Aanudunse - Brix (%)
100 n3u (N5W) L A B C h Delta E A4 (pH)

1. B‘U‘i?ll 40°C WU 6 . 3399 a 10.59 ¢ 5150 f -2.17 a 17.73 ab 17.23 a 97.03 f 1797 a 6.79 e 1.77 bc
2. E]‘Uﬁl 40°C YU 8 . 33.79 a 9.48 f 51.13 f -1.87 b 16.43 a 17.20 a 96.50 f 16.93 a 6.76 de 1.80 ¢
3. E]‘U‘i?ll 40°c WU 10 Bu. 33.34 ab 9.36 f 5023 ef -173bc 17.70ab 17.73ab 95.60e 18.37 a 6.78 e 1.77 bc
4. ’eJ‘U‘ﬁ 60°C UU 6 . 33.43 ab 770 e 4843 e -173bc 1843 ab 1847ab 9540e 21.03 b 6.67 cd 1.77 bc
5. @“U‘ﬁ 60°C YU 8 . 33.36 ab 7.39d 4843 e -153cd 19.00 ab 19410 b 94.63d 2130 b 6.66 C 1.80 ¢
6. ’e)‘U‘ﬁ 60°c UU 10 . 32.44 bc 6.07 c 46.10 d -1.40d 1919 ab 19.30 b 94.20 d 2220 b 6.57 bc 1.67 ab
7. E]“U‘ﬁ 80°C UNU 6 . 33.35 ab 6.16 c 43.17 c 0.23 e 20063 b 2397 c 89.53 ¢ 27.33 c 6.54 ab 1.57 a
8. ’e)‘U‘ﬁ 80°C UU 8 . 32.09 bc 5.84 b 39.23 b 1.23 24.80 c 24.83 ¢ 87.13 b 30.20d 6.50 ab 1.63 a
9. EJU‘ﬁI 80°c WU 10 . 31.63 ¢ 541 a 35.40 a 523 ¢ 31.80 d 32.10d 80.67 a 39.00 e 6.45 a 1.67 ab

CV (%) 2.1 1.7 2.9 -36.5 9.7 4.6 0.4 5.2 0.8 3.5
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N13NAaRIN 2.2 AnwdnsdruivangauvesingAvayulnswiinausa

A9199 9 ANNVOUADNANAUTENUNUTLT LELYILIAIAIENTINITA199 U

ATLUUAIINYOUTBIEUTINA

i gﬂj’ﬂﬂﬁ ﬂau‘ﬁ']‘lﬂ FAYR ANYRUlAETIN
1 6.60+1.04 6.70+£1.32 6.73+£1.08 6.67+£1.06
2 6.73+1.17 6.77+1.04 6.70+1.06 6.73£1.08
3 6.87+1.22 6.47+0.90 6.50+£0.97 6.43+0.86
4 6.83+1.15 6.63+1.00 6.90+1.16 6.83+0.99

e 1 N335 1 AN 200°C U 5 Wi +auT 40°C WU 8 Bl
ASSUAT 2 A7 200°C WU 10 WA +8UT 60°C WU 8 V.
ASSNID 3 AT 250°C U 5 U +0UT 40°C WU 8 .

53035 4 Al 250°C uIy 10 Wil +ouT 60°C wu 8 T,

A15199 10 ANUBRURBNARA 9 lINEBsaL LDYLTIRIENTILIBAN99 AU

AZLUUAIINYOUTBIUTINA

QERHEN . —
dunn NAULNYN AR AP ULAETI
1 6.63+0.76 6.57+0.50 6.87+0.63 6.87+0.57
2 6.77+0.68 6.60+0.50 6.77+0.57 6.63+0.49
3 6.47+0.50 6.50+0.51 6.33+0.48 6.60+0.50
q 6.70+0.60 6.40+0.50 6.47+0.51 6.43+0.50

e N335 1 AN 200°C U 5 Wi +aU7 40°C WA 8 .
ASSHAD 2 A7 200°C WY 10 W +8UT 60°C U 8 V3.
A543 3 A7 250°C WA 5 U +8UTN 40°C WU 8 .

53933 4 ffl 250°C ¥y 10 Wl +ouTl 60°C W 8 T,

A519% 11 ANMUBIUADNARAINRDNVT LLIDYILINAIINTINITANE AU

ATLUUAIINYOUTBIUTINA

e Avian naun AR AMNTRULATIL
1 7.17+1.15 6.90+0.96 7.03+1.22 6.90+0.99
2 6.93+1.08 6.70+0.88 6.97+1.16 6.93+0.91
3 7.07+1.11 6.63+0.93 6.70+1.06 6.97+1.03
4 7.03+1.07 6.73+1.01 6.87+1.11 6.97+1.07

Vnewe N335 1 AN 200°C U 5 WM +auT 40°C WU 8 Bl

ASIUIT 2 A7 200°C WK 10 UIH +8UN 60°C WU 8 .
ASSHAT 3 AT 250°C UL 5 U +0UT 40°C WU 8 L.

55035 4 ffi 250°C Uy 10 WT +0UT 60°C U 8 T,
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A19199 12 AnueURonanSuuzvNtan Wevuieenssuianee)iu

ATLUUAIINYOUTBIEUTINA

i ?1“13’171’1 ﬂau‘ﬁ']‘m FAYR ANYRUlAETIN

1 5.67+0.48 6.33+0.48 6.10+0.30 6.03+0.18
2 597+0.32 5.90+0.40 6.47+0.51 6.17+0.38

5.87+0.35 6.00+0.53 6.17+0.38 6.17+£0.38
4 7.20+0.55 6.60+0.50 6.63+0.49 6.90+0.61
5 6.67+0.55 6.37+0.50 6.43+0.49 6.47+0.61
6 6.30+0.71 6.53+0.49 6.33+0.50 6.40+0.51
7 6.30+0.47 6.27+0.45 6.60+0.50 6.37+£0.49
8 5.67+0.76 6.87+0.51 6.60+0.50 6.57+0.50
9 577+0.43 6.27+£0.45 6.13+0.35 6.10+0.31

newn N335 10U 40°C Uu 6 .

A5593% 3 BUN 40°C W 10 v

ASSNID 5 9UN 60°C WU 8 .

A543 7 BUN 80°C WU 6 Wl

53335 9 aufl 80°C Uy 10 .

ASSNAT 2 DUN 40°C WU 8 .
A543 4 aUN 60°C WU 6 .
ASSHAT 6 DUN 60°C WU 10 4.

A543 8 aUN 80°C WY 8 .

A5199 13 ANUBDUADHARA T INANEU LLIDYIIUIAIAIIATINIDAS U

ATLUUAINTOUTBNUTINA

e fvi naun AR AMNTRULAYTIL
1 6.73+0.45 6.63+0.49 6.73+0.45 6.73+0.45
2 6.63+0.61 7.27+0.45 7.50+0.68 7.13+0.35
3 6.93+0.64 6.47+0.51 6.53+0.57 6.50+0.51
4 7.13+0.43 1.37+0.49 7.60+0.72 7.60+0.50
5 7.10£0.61 7.27+0.45 7.33+0.48 7.23+0.43
6 6.93+0.45 6.80+0.41 6.97+0.18 6.90+0.31
7 6.67+0.48 6.90+0.48 7.17+0.59 6.93+0.25
8 5.53+0.51 5.87+0.35 5.80+0.41 5.87+0.35
9 4.53+0.51 4.33+0.48 4.13+0.35 4.33+0.48

UG © N5IUTT 1 aUT 40°C U 6 B

53333 3 aufl 40°C uIY 10 B,

ASIUIT 5 BUN 60°C U 8 .

ASSHAT 7 DUN 80°C WU 6 .

AT 9 BUN 80°C WU 10 .

A543 2 aUN 40°C W 8 .
ASSNAT 4 9UN 60°C WU 6 .
AS5UIT 6 BUN 60°C U 10 Y.

ASSHIT 8 aUN 80°C WU 8 .
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A19199 14 AanueURonandunuzvNtounaNanalvny Wonnindunssuasaegiu

ATLUUAIILYOUTDIUTINA

e ?1“13’171’1 ﬂ§u1§1m FAYR ANYRUlAETIN
1 8.33+0.81 8.10+0.61 8.30+0.47 8.23+0.43
2 8.03+0.56 7.73+0.45 8.16+0.53 8.00+0.26
3 7.90+0.61 7.50+0.51 7.56+£0.50 7.83+0.46
RUBLUG :

N330359 1 ayulnsannismeaesil 2.1 8ns1 95% wanayulnsuandusa §ns 5% laeumiinuis
333357 2 ayulnsnnnismaaesil 2.1 §as1 90% wavasulnsusnausa §ns1 10% lagumtinuis

N330359 3 ayulnsannIImeaesil 2.1 8ns1 85% wawayulnswAndausa §n51 15% lagumiinuis

A15199 15 ANureUReNdnA el liineesounanluny Wouainaunssuisa1eeiu

ATLUUAIINYOUTBIEUTINA

N353 . —
& nauY AU ANNTRULATI
1 8.03+0.56 8.07+0.52 8.33+0.61 8.07+0.58
2 7.63+0.61 7.97+0.67 7.53+0.51 7.87+0.35
3 7.53+0.51 7.90+0.76 7.50+0.51 7.80+0.41
‘Vill']EJL‘Vﬂa :

N33U389 1 ayulnsannismeaesil 2.1 8n51.95% wanayulnsuiniusa 8ns1 5% laeuminuns
N33U389 2 ayulnsannismeaesil 2.1 8n31-90% wawayulnswAndusa 9n51 10% lneumiinuis

N33U389 3 ayulnsannismeaeil 2.1 8ns) 85% waayulnswinausa 6951 15% laeumiinuns

A5199 16 AMUBDURDNANA AT INANBUNFNUIRY LITDUAINAUNTTUADE99) U

AZLUUANNYOUTDIEUTLNA

e A naun AR AMNTRULATIL
1 7.83+0.70 7.80+0.41 7.90+0.48 7.77+0.43
2 8.13+0.57 8.27+0.45 8.17+0.38 8.10+0.31
3 8.40+0.50 8.50+0.51 8.47+0.51 8.47+0.51
UG

N53U389 1 ayulnsannismeaesil 2.1 8ns1 95% wanayulnsusndusa §ns 5% lagumiinuis
N33U389 2 ayulnsann1smeaesil 2.1 8ns1 90% waayulnswAnausa 6951 10% laeuvmiinuis

33357 3 ayulnsnnnismaaesil 2.1 61 85% wavasulnsusnusa §ns1 15% lagumdnuis
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MIneanddl 2.3 AnwieuasiiuasUszdfiuangnisiiusnvivesingauagulng

M5l 17 Advessrunaden Weiuinunigamgiagszeznauandaiu
AUy gaumqll Fd

(thiow) (°0) L A B C h AE
1 0 51.08 ab 1243 2072 2076b  93.50c 21.14
5 5157 b -0.59 b 18.17 1813a  91.80b 18.49
guuilvies  5032a 021c 1961  196lab  90.63a 20.27

v (%) 16 -29.0 9.1 9.3 0.6 9.5
2 0 50.62 094 a 21.24 23.24 92.64 21.76
5 50.28 -0.62 ab 21.84 21.86 91.72 22.42
QM iviad 50.64 -0.40 b 20.54 20.54 90.74 21.08

v (%) 1.9 -49.6 10.6 9.0 1.2 11.2
3 0 51.70 b -0.46 a 18.80 18.90 91.42 19.06
5 51.16 030 b 18.04 18.30 91.02 b 18.52
guuiivies 5080 a 012 ¢ 19.50 19.68 90.36 a 20.00

v (%) 0.6 24.1 9.0 9.0 0.3 8.5
4 0 51.11b 044 2 19.64 a 19.80 91.24 b 20.04
5 50.48 a 0.28ab  2040a 2052 90.66 ab 20.92
QMuMQilvies 5088 ab 012 b 19.00 a 19.18 90.28 a 19.46

v (%) 07 60.2 6.2 6.2 0.6 6.2
5 0 50:40 a 044 a 21.42 21.66 91.22 b 22.00
5 47.96 a -0.02 ¢ 22.96 23.80 90.22 b 24.64
QMuVHed . 49.10 0.22b 21.50 22.04 22.00 a 22.68

v (%) 3.5 -60.8 9.8 10.7 1.8 12.0
6 0 40.52 0.40 a 24.78 26.18 89.12 b 30.12
5 39.26 0.92b 25.56 26.58 87.92 a 31.50
QM iviad 42.10 1.24b 24.20 25.70 87.04 a 32.53

v (%) 10.5 32.1 3.8 2.0 0.8 8.2
12 0 33.18 b 2.52 24.00 24.14 83.96 33.10
5 32.84 b 3.06 24.08 24.28 82.76 33.42
uuNiivies  3142a 1.44 23.66 23.88 81.02 33.00

v (%) 2.9 79.0 2.4 2.6 11 7.6
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M191991 18 Advedldiviheeden Weaiusnuiigumn

a

Y

NHLAETZHZIAANANAU

918U QN
(thiow) (°0) L A B C h AE
1 0 51.50 -4.40 30.30 30.36 98.34 30.20
5 51.94 4.08 28.16 30.48 98.06 28.12
gaumnglines 51.64 3.21 18.30 28.58 97.62 28.26
CV (%) 2.9 257 12.7 9.6 13 13.2
2 0 50.50 4.56 34.52 34.76 97.60 34.46
5 49.78 3.60 34.22 34.44 96.08 35.02
gaumglines 49.42 3.60 35.94 36.12 95.72 36.78
CV (%) 18 14.8 4.1 3.9 1.2 4.2
3 0 50.60 4.24 33.74 34.02 97.26 33.74
5 49.82 3.58 34.88 35.10 95.98 35.04
gaumgiivios 49.00 -3.34 34.44 30.62 95.56 34.08
CV (%) 33 235 6.8 6.5 1.8 72
4 0 49.64 4.04 35.28a.  3510a  9664b 35.74
5 49.12 3.40 35388  3558a  9556ab 3566
aumgiivies 48.54 3.2 3922b  3932b  94.68a 35.46
CV (%) 1.4 138 5.0 4.7 1.1 8.4
5 0 50.16 376b  3366a  3458a  9654b  3286a
5 50.80 450a  3224a  3264a  9434ab  37.82b
aumgiivios 5038 138c  3786b  3788b  9210a  41.82b
CV (%) 276 136 5.8 5.6 2.9 9.0
6 0 50.00 b 382a 35.84 36.06 9%6.12b 3596 a
5 4042 a -1.48 b 36.92 36.92 9232a  40.68b
gamgliios  4192a 0.92b 36.34 36.36 91.46a  39.56b
CV (%) 4.8 303 32 3.1 1.1 3.4
12 0 51.14 b 318a  3006a  34.20a  9540c  3534a
5 47.86 a 090b  3880b  3882b  91.38b  4042b
guvgivies 4756 068c  3872b  3872b  91.02a  40.38b
CV (%) 0.8 8.8 0.5 0.4 0.2 0.4
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A5 19 Advesnenvas Waluinwigumgiiuazszoznatunneiieiy
918U gauni A

(thiow) (°0) L A B C h AE
1 0 5231 ¢ 1753 1796a  1807a  9556b  18.18a
5 47.90 a 0.61b 2041c  2364c  9148a  24.10c
QaUUNiivies  49.94b -0.40 2010b  2010b  9L16a  20.86b

v (%) 13 -16.1 4.1 4.8 0.5 6.3
2 0 51.38 1.24b 2012a  20.18a  9354c  20.48a
5 50.08 b 1.10b 2264b  2278b  9278b  2388Db
gauUuQivies 4824 a 0.18 a 2356b  24.02b  90.04a  24.68D

v (%) 15 19.4 6.6 6.4 0.4 4.7
3 0 49.82 b 056b  2190ab  2200ab.  9LA4b  22.60 ab
5 50.86 ¢ 0.22 a 2064a  2080a 90.64a  21.06a
QuuQilvies  48.62a 0.18 a 2384b . 2408b  9048a  2480b

v (%) 11 29.6 6.9 7.0 0.2 7.2
4 0 5135 a 0.48 b 1863a.  1870a  91.48b  1899a
5 50.92 a 0.18 a 1860  1876a  90.50a 19.12 a
guuiivies 5082 a 0.21'a 2039b  2050b  90.59a  20.84b

v (%) 1.0 19.6 4.5 4.5 0.2 4.6
5 0 51.00 a 0.26 b 19.82 19.98 90.74c  20.26a
5 51.30.a 0.10a 18.10 18.26 90.22b 1856 a
gauniivies 5088 a 0.04 a 18.42 18.56 89.86 a 18.94 a

v (%) 0.8 33.5 9.2 9.3 0.1 9.0
6 0 49.80 b 0.10 a 22.60 22.70 89.74c 23242
5 33.00 a 2.74b 24.20 24.34 83.50b  33.40b
QuuvQiivies  31.84a 3.52 ¢ 24.34 24.60 81.82a  37.98b

v (%) 2.8 7.9 7.6 7.7 0.5 7.0
12 0 5182 ¢ 0.46 a 1920a  1946a  913Gc 20182
5 50.16 b 0.28 a 1912a  1940a  8828b  19.88a
guuiivies 3894 a 130 b 20.76b  24.88b  8695a  31.02b

v (%) 17 26.7 7.8 7.9 0.7 7.1
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A51afl 20 Andvesuzvalon Weiusnuniloamgiinazszoviaunnsiisiu
918U gauni A
(hiow) (°0) L A B C h AE
1 0 50.85 1.89 18.07 18.15 96.16 21.86
5 50.25 1.64 19.04 19.14 95.77 20.02
QN iivias 49.95 1.85 18.55 18.68 95.73 19.58
v (%) 3.9 21.1 17.3 17.2 1.1 10.5
2 0 49.71 1.43 19.60 19.69 95.73 20.65
5 47.13 1.79 18.95 19.03 95.35 21.61
QN iivias 46.24 1.69 18.75 18.79 95.16 21.94
v (%) 6.7 28.5 16.8 16.9 0.7 14.9
3 0 48.70 179 18.62 18.71 95.49 20.40
5 46.77 1.65 18.55 18.61 95.11 21.47
CRVHMZGR 46.07 1.59 19.03 24.24 77.96 22.08
v (%) 8.6 13.2 7.5 31.2 24.2 9.8
4 0 45.8 163 b 18.83 18.90 94.93 21.77
5 45.49 147 a 17.71 17.79 94.81 21.00
QM iviad 43.99 152 18.41 18.41 94.70 22.39
v (%) 6.8 4.3 6.0 6.1 0.3 6.6
5 0 42.62 1.47 17.74a  17.8la 94.70 22.72
5 45.91 1.59 1961b  19.67b 94.54 22.71
QM iviad 42.69 1.44 18.83ab 1891 ab 94.37 23.61
v (%) 5.4 7.0 a.7 4.6 0.3 5.3
6 0 50.05 b 101a 24.27 24.33 95.00 25.39
5 42.69 a 1.47 ab 19.21 19.27 94.36 23.83
QuuvQiivies  44.19a 1.59 b 23.00 21.05 94.31 25.15
v (%) 6.5 26.7 26.1 18.3 1.1 12.9
12 0 45.46 -1.15 19.97 19.99 94.37 23.87
5 44.81 -1.59 21.44 2151 94.24 25.48
QM iiviad 45.26 -1.39 21.33 21.35 93.71 25.07
v (%) 11.2 -29.4 15.2 15.2 0.3 7.6
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m1efl 21 Advessnanudy Welfusnwflgaumgiuaszaznauansinaiy
aneiiusnw gauuQdl A
(hiow) Q) L A B C h AE
1 0 48.27 b -1.60 18.47 18.53 94.93 19.94 a
5 42.67 a -1.43 17.53 17.60 94.73 22.26 b
guuilvies 4153 a -1.50 18.77 18.87 94.50 22.72b
v (%) 2.3 5.8 6.1 6.2 9.8 2.2
2 0 47.73 -1.53 18.00 18.10 94.90 b 19.87
5 42.03 -1.47 17.27 17.33 94.83 b 22.70
GRVRMZGR 44.03 -1.40 18.03 18.10 94.37 a 22.10
v (%) 6.7 7.5 4.8 4.8 0.2 7.7
3 0 42.83 b -1.40 a 1870a 1877 94.50 23.17b
5 4117 a -1.30 a 17.70a 1743 94.17 2357 b
gauuiivies 4393 ¢ 0.11b 1907a  19.07 92.80 19.50 a
v (%) 1.1 6.3 4.9 48 0.5 4.0
4 0 41.30 -1.40 a 17.90 17.97 94.47 c 23.70
5 42.30 -1.43 18:67 18.76 94.13 b 23.60
CRVHZGR 44.30 0.56 b 18.83 18.83 88.67 a 23.07
v (%) a.7 -16.5 4.0 3.8 0.1 4.9
5 0 50.23 -097a  2310b  2310b  9233c  2360a
5 46.27 0.50 b 2017a  2020a  8857b  2307a
guuiivies  38.83a 1.23 ¢ 2467b  2473b  89.10a  30.30b
v (%) 2.7 29.2 4.9 4.82 0.2 2.6
6 0 36.30 a 4.93 a 31.40b  3190b  7953b  39.00a
5 61.17 b 4.30 a 1923a  1973a  T7747a  4353D
QauVQilvied 6170 b 6.57b 1940a  1990a  T77.07a  4317b
v (%) 1.1 9.3 3.0 2.9 0.3 2.1
12 0 61.70 b 6.50 b 3030c  31.03b  7790b  39.00a
5 61.13 b 4.37 a 1953a  1987a  7739b  4347D
QouMQilvies  44.00 a 9.60 c 2867b  3020b  7477a  49.27c
v (%) 12 4.5 1.1 2.3 0.7 1.9
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