FIENUDLLANY T

msananutulllalunisuan
TIHUALINUATULASTITUALINUATUNAN
(The Preliminary Study on Production of
Jiaogulan Tea and Mixed Jiaogulan Tea;

Gynostemma pentaphyllum)

Tas
o o aa =
$A4ANEMS1A15E A5, INlsal 58a1s
AZIU UTUND WAz NUHF YYAIEH
MAENNATUIAENITWRIUINA BN U

ATEARRIUNTTNINEAT HUIINLR LTS LN

2543



Aaanssadseznd

Tassn1793n msﬁnmmwLﬂu"lﬂvl@i‘lumswﬁﬂmmnL‘imrjﬂmuﬁ%a
01N MY3 "l@T%‘nnuq@mgumﬁﬁamngaﬁ‘ﬁimommmo lagldiunudaiiies 2 U fie
Tourlszunos 2541-2542 ;ﬁ%’wa’nauQmlumﬂﬁ'msaﬁfumg,umﬁfﬂ"ﬂm o lamaidiane

A e A 2/ A 1 3 ‘
ﬂud}d’]ﬂﬂﬁlﬂﬂﬂﬂW?:QMgﬂﬂa Vet luaaﬁnsmmmammmwmi

v fifidubianutismieuszaivanulasinyidsilinlaganas el

o M UNALIABNI TRV N A TN AZAARMNIIUNLAT
IRInenasBeaalnal

] Imamsmmsqmmwmnﬁw yaﬁﬂmomwma
° ‘[mammﬂsgﬂmmsﬁm‘%ﬂgﬂ VAIANLIR LD bRl

® ADLLNMATANRAS URIINTRULBE I )

rofigett  §iTndsravaunszquinIigandnas griunlidEnm

aRaaAMIlaTINTTY  Dexnansavinldlassnssuisosuiunsiladaea Souies  wazl

. YseansAIN




UNAAYD

1umsﬁﬂmﬂ'mJLﬂu"lﬂ"lé'lumswﬁm’mmnL%mﬁﬂmu w?aamm«ggﬁ
Wﬁﬁnwwqmauﬁ‘amomﬁmaazmmaﬁqﬁm%‘mifwmmﬁamﬁuﬁaumiﬁmm‘ﬁmﬂu
T wuiwﬂ‘%mmmm%ummLﬁmﬁﬁmuﬁdﬁaﬂaz 83.76+0.11 filSanoudmanua
Jounz 2.95+0.05 Faiuidiiliscansmiosss 2.63+0.07 uazthiiazanoilétass:
0.32 + 0.01 lasSanududrvesdfiszseinldaaiusass: 0.133+0.005 lufiiitih
fliazanslunsadouas 1.23+0.02 faianvmianaseinsaulasnmsaiadniuwlian
il ldmssialdfaiduooa: 28.99+0.90 uazlamninfiindasonar 51.89+0.37 landi
L%mrjmmf:ﬁﬂ‘%mmmwa‘u%aﬂa: 0.006+0.001 uasUIanminuiinisgas 1.70+0.06

msmaaotﬁaoﬁu@iamsﬁnmmﬁ:mmfwaaﬂmnﬁwmaﬂuﬁmrjﬁmu
@T’Juaﬁauﬁqmﬁgﬁ 50 2R UTRITUR ATINTIRY 1 WwaTaeIwf wudu‘%‘mﬁ%muﬁﬁ
aNuTuiona: 83.76+0.01 fimssziugoaniosinlasfasamiSiandiludoadn (20u771
W3n) WAy 11.545 niumindaniuasuds-Talus uaslundia 20-35 a:lsarusiasfives
myszwindu 6157 niuidaniuvedudeiales  daulutiaevamsvinui
Savusadnsnaniu 2.300  niuihdensuvesidedalus Tasdien Critical moisture
content wsni3uiu 5.157 nfwhdansuvesnds  Imssmmevesidiimsaeasuas
iwinfisansndanas Critical moisture content Amssldlasfavinny 0.329 niuwih
donsurasuds nmmeasuildlumsiwiandy 76.8 il

msﬁnmnszmunmﬁaos’fuﬁaumsﬁwuv?a‘lugﬂuummq leunnmswa
uazmiinliuasrhulu@adnaiu win 3 Hludhigamad 28-32 ssriaidos 1aumsns
sanifassulumsszaslodonlunsuaaenuduiuiosa: 01 wdndauns
008212 WIH 1 mﬁﬁqmﬁgﬁ 90 AR UTALTUR ﬂaamw‘q@muquﬁ'[aimuﬂs:mums
lagraunisrinuds LLaz@hLﬁumsﬁﬁLtﬁaﬁwﬁauq@ryﬁmﬂﬁqm‘mgﬁ 40 BITNTATLR
AN 45 NRRLNT ﬁaﬂﬂﬂwﬁqmmgﬁ 40 aveLTAFR LLa:gTauwé”maomﬁmTﬁ
onniiae-41 aseimaidua ANNTUSN AN BTSN TRTDBR: 49-69 WUIINTEUINMT
aanluasazanelodesluasuaiuauazndaunaunu 1 mﬁﬁqmmﬁ 90 adALTALToE
ﬂ'aumsﬁmvﬁé’amﬁanq@@ﬁnﬁﬂﬁonéwaawuﬁsnwﬁm'ml,%mfj%muvlﬁﬁﬁgmmwﬁga
macwad monw wasnmadudszamaudaie na’nﬁawaﬂﬁm‘ﬁmmﬁmﬁmmﬁ
Vsinmanutuiosa: 16.99+0.11 1SunamindaszAaiin 0.5590+0.0200 sndmaaslad
Ungaaiiudinnuging (L) Fues-1387 (a%) Fundns-inEn (%) iy 79.627+1.190 ,

-2.717+0.150 18y 6.230+0.710 AN&1QU p‘;jTu‘%Immmmlﬁﬂ:Lmuﬁnwmzqmmwmq

FIUANNUTIVEINEUTY 8@ ARUng  wszmisaniulasTamiu 6.40+1.19,
5.55+1.47, 6.65+1.39 Uaz 6.10+1.65 audey




)

msm%um‘?«aqﬁmﬁaNau‘lmmmL%mfjﬁmuwui'\msﬂs:qnﬂﬂl‘iﬁ
qmmw'lmﬂmmmwﬁmi’wqauﬁaﬂmﬂﬁ Taofifudenag uwazpmanazlfgunniluns
FURIR 40 asenialdos 45 Taa1ns win 25 uar 26 Falasauiey samfaniauan
FrRouasRIL smﬁu'aamaLuaéﬂzlfqmﬂn“ﬁ‘lumsﬁﬂLtﬁeﬁ 45 avewaalduy 45
S881n% wn 36 uar 48 Trlusmudey

d'mwauﬁmmmu‘lumswammmL‘f?}mrjvimuwaummsﬂﬂ”ﬁmwauﬁﬁ
Galh Sud USA Yapar 11 Iudlihued 3owusz13  Dudewduiis Sewaz 7 Hudleiu
Tosns 7 mtﬁ'mﬁumu $owaz 50 UazTwian Yepaz12  amelsienamsiunausalw
fumlasmanauiunaly - Rafesldmaindusaiiatundaldninsafiudanlnidain

) 9/ Ov ¥ a v t ﬂ/: s = v/ v v
muaan‘lvxnu;duﬂnﬂ"lﬂgmmuwammu HALRNBULTYIIBYR: 10 ‘1!80&;(@]5‘11’]3@!%

ALauaunRaIsasas 10 maagmﬁwﬁu gAI8LUATITO0AS 30 maagmﬁwﬁu




Abstract

For preliminary study on jiaogulan or amachazuru , raw material was
randomized and analyzed in some chemical properties. It was found that moisture
content of jiaogulan was 83.76+0.11% and total ash (2.95+0.05%) which was insoluble
ash (2.63+0.07%) and soluble ash (0.32+0.01 %). The alkalinity of soluble ash of
jiaogulan was 0.133+0.005 %. Moreover, the acid insoluble of raw material was
1.23+0.02 %. When jiaogulan was extracted by reflux method, the solid in extract was
28.99+0.90 % and had 51.89+0.37 % of unextracted solid. The jiaogulan had also
0.006 +0.001 % of caffeine and 1.70 +0.06 % of tannin.

For study on the water evaporation from jiaogulan with hot air at SOOC
and air velocity of 1 m/s, it was found that jiaogulan ( 83.76+0.01% moisture.content)
had the constant rate of water evaporation at 20 minutes ( 11.545 g water/ g solid-hour)
,at 20-35 minutes (6.157 g water/ g solid-hour) and last period of drying (2.309 g water
/g solid-hour). It was also found that there were 2 critical moisture content points; the
first (6.157 g water/ g solid) and the other (0.329 g water/ g solid). The calculated drying
time was 76.8 minutes.

Preliminary treatment before drying was investigated. The studied factors
used were rolling and fermentation for 3 hours at 28—3200, blanching in sodium
bicarbonate solution (0.1%) and 1.2% of sodium chloride for 1 minute at QOOC and
control sample. The drying methods were partial vacuum dryer at 4OOC with 45 mBar,
electric dryer at 4OOC and sun dryer at'38-41OC with 49-69 % relative humidity. It was
found that the treatment blanching in sodium chioride solution (0.1%) with 1.2% sodium
chloride for 1 minute at QOOC before drying with partial vacuum dryer could be produced
a good quality of-dried jiaogulan in terms of chemical, physical and sensory properties.
In fact that dried jiaogulan had moisture content (16.99+0.11%), Aw (0.5590+0.0200),
clear yellow color as L, a*, b* (79.627+1.190 , -2.717+0.150 , 6.230+0.710 respectively).
The panelists could be rated the score of sensory attributes as flavor, taste, color and
overall acceptability of that treatment with the scores of -~ 6.40+1.19, 5.55+1.47,
6.65+1.39 WAz 6.10+1.65 respectively.

in addition, the preparation of raw materials used in jiaogulan tea

formulation was also .investigated by use of vacuum dryer. Mints and aromatic tea

leaves were dried with 40 OC 45 mBar for 25 and 26 hours respectively. However,




yellow lemon peel, green lemon peel and strawberries were also dried with 4500 45
mBar for 36 and 48 hours respectively.

The optimum formulation of mixed jiaogulan tea was USA mint 11%,
Pepper mint 13%, Japanese mint 7%, Roman mint 7% ,Jiaogulan 50% and aromatic
tea leaves 12%. However, for dried fruits modification in jiaogulan formulation, it was

found that the suitable quantities of those dried fruits were 10 % yellow lemon peel,

10% green lemon peel and 30% dried strawberries of the mixed jiaogulan tea.
9
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160 137 46.978 0522 0.006
165 133 42978 0477 0.004
170 128 38.978 0.433 0.004
175 126 35978 0.400 0.003
180 124 33.978 0377 0.002
185 121 30.978 0,344 0.003
190 118 27.978 0.311 0.003
195 115 24.978 0277 0003
200 112 21978 0.244 0.003
205 110 19.978 0222 0.002
210 108 17.978 0.200 ) 0.002
215 106 15.978 0177 0.002
220 104 13.978 0.155 0.002
225 102 11.978 0.133 0.002
230 100 9.978 0.111 0.002
235 98 7.978 0.089 0.002
240 96 5.978 0.066 0.002
N 245 95 4978 0.055 0.001
250 95 4978 0.055 0.000
255 93 2978 0.033 0.002
. 260 92 1.978 0.022 0.001
265 91 0.978 0.011 0.001
270 91 0.978 0.011 0.000
275 90 -0.022 0.000 0.001
280 90 0.022 0.000 0.000
285 90 -0.022 0.000 0.000

P - - o -~ - - A o -
Winpng ANty = hwin Auaupuindes m omle 9 - wwkimies Annueufimiaiyhaiin
Wiminvesfamuauiniosfindsadin

4 - a 4 - - - - e
Mt = ANUTUYBIRANEUTINEDY T4 ala 9 o = ANMUTUVBIHURUIURINRDI LTUAU
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MNHANINARBIIUAITN 3.12 anviwrananawiandndasiudu vy
founz 74.58 (ﬁmﬁwt{mﬁfmﬂﬂn) grmhminudenieuendudu 354 nfu sl
Wi 264 ndu Feiiilansdanienansiaguindy 354-264 = 90.0 NI (VBIURI) Uaz
AT 312 amduindienianan lurae 30 wfusnimsssmetiadeudhaann
FAosanamiwsniduniufinessagiunn mysmntazdagwdaiias wanfedoiand
90 1 RluseninemsuRaiwinazaaasraudretnasiisnianwisrinuly 190 wifl
dhminaziSuad]

1 4 L * s .
A1 W 3.13 WIKun ﬂ’J'\N%“ was am?’]ﬂ"s‘n'luﬁ‘ﬂﬁLﬂsﬂ%uﬂaﬂ11ﬂ%’:“')1ﬂn']7ﬂ1uﬁ/@ﬁr)a'l
’ a el P o < 1 A =
A € ﬂadﬂ?la&lﬂ%al‘ﬂﬂ') ‘qunmg&l 50 ﬂ\'iﬁ']l'ﬁal-‘gﬂaﬂ')'luli'JﬁN 1 I NATABININ

T ey o

¢ 489 364.847 . -

5 482 357.647 0.006
10 a2 347.647 ; 0.008
15 460 335.647 0.010
30 448 323,647 0010
35 438 313,647 y 0.008
40 426 301.647 f 0.010
45 418 293,647 0.006
50 408 283.647 0.008
- 55 396 271:647 0.010
60 288 263,647 : 0.006
65 378 253.847 : 0.008
70 368 243847 1859 0.008
° 75 362 237847 1911 0.005
80 352 227.647 1831 0.008
85 343 218.647 1.758 0.007
90 35 210,647 1694 : 0.006
95 326 201647 1.622 0.007
100 319 194.647 1.565 0.006
105 311 186.647 1.501 0.006
110 303 178,647 1437 0.006
115 296 171.647 1380 0,006
120 289 164.647 1324 0.006
125 283 158.647 1276 0.005
130 275 150.647 1211 0.006
135 270 145.647 1471 0.004
140 264 139.647 1123 0.005
145 256 131.647 1.059 0.006
150 252 127.647 1.026 0.003
155 246 121,647 0.978 0.005
160 241 116.647 0.938 0.004
¥ 165 236 111.647 0.898 0.004
170 229 104.647 0.842 0.006
175 223 98.647 0793 0.005
. 180 219 94.647 0761 0.003
185 215 90.647 0.729 0.003
190 209 84.647 0.681 0.005
195 206 81.647 0.657 0.002
200 201 76.647 0616 0.004
205 197 72,647 0.584 0.003
210 193 68.647 0552 0003
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A3 3.13 WnNn ANNEN ua am‘nmimummﬂasmtu]aﬂﬂ‘lus:w1wm‘m'\um'nnm
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(2D I waomtauauﬁmm Nnamnna 50 DIANDALBHAAINIIIAN 1 LUATADINN (@a)

o

215 189 64.647 0.520 0.003
. 220 185 60.647 0.488 0.003
225 181 56.647 0.456 0.003
230 177 52,647 0.423 0.003
235 174 49,647 0.399 0.002
- 240 170 45.647 0.367 0.003
245 167 42647 0.343 0.002
250 164 39.647 0319 0.002
255 162 37.647 0.303 0.002
260 158 33647 0.271 0.003
265 156 31647 0.254 0.002
270 153 28.647 0.230 0.002
275 150 25.647 0.206 0.002
280 149 24 647 0.198 0.001
285 146 21647 0174 0.002
290 145 20,647 0.166 0.001
295 142 17.647 0.142 0.002 -
300 140 15.647 0.126 0.002
305 139 14.647 0.118 0.001
310 138 13.647 0.110 0.001
315 136 11.647 0.094 0.002
320 133 8.647 0.070 0.002
325 132 7.647 0.061 } 0.001
330 130 5.647 0.045 0.002
335 129 4,647 0.037 0.001
= 340 128 3.647 0.029 0.001
345 127 . 2647 0.021 0.001
350 127 2647 0.021 0.000
355 126 1.647 0013 0.001
- 360 125 0.647 . 0.005 0.001
365 124 -0.353 0.003 0.001
370 124 : 0353 0003 0.000
375 123 -1.353 0011 0.001
380 123 1,353 0.011 0.000
385 122 2353 0018 0.001
390 122 -2.353 -0.019 0.000
395 121 -3.353 -0.027 . 0.001
400 120 -4.353 -0.035 0.001
405 120 -4,353 -0.038 0.000
410 120 4,353 0.035 ¢ 0.000

A 4 @ A A a )Y Y a " v a
WaNpiwg AL = dwin feueuiiden WVAe 9 - hreneed Aateuiilsnuieain
dntinuasfauenidsnfuvisaiin

& a a2 a & a o o a W
Ot = ANVUTUVDINIRUDUFLBLI W k?a'\lﬂ 9 My = NNUTBVDINUNNDWRLVY LIUAN

. PmuanInaaadlume 313 anvtwesauewdienidsatudu iy

Jouar 75.46 (ﬁmﬁauﬁmﬁm‘ﬂnﬂ) goiwihminufenavendudu 489 nu 9:d
. Piinamin 369 n¥u Feiiiladoniauentsegurinty 489-369 = 120.0 N3N (VoK)
L829INeNTY 3.13 anfiwidenawen e 30 wifiusniimstmmeindendaunn
Frsananiawinduniufiaaasetnann  massmeesilegedaiiies usufiefaimi
135 wfiluszninamavnukaiminazanasdandretuaziiansuisiwly 220
wifl dmrinezGuaedi
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A1519 3.14 ®INTD ANTW uaz sasrmIwisnudasnudasliluwszuitennania

. ' o -
WIIIAENY 9 ZasdaTaals Ngaupll 50 asanwalBsaaiIan 1

i A <y
LNAINDININ
- . ) .
0 148 125119 5.468
5 141 118.119 5.162 0031
10 135 112118 4.900 0.026
: 15 132 109.11¢ 4768 0.013
20 131 108.119 4725 0.004
25 128 105.119 4.594 0.013
30 126 103.119 4.507 0.009
35 124 101.119 4419 0.009
40 122 96,119 4332 0.009
45 120 97.119 4245 0.009
50 "7 94,119 4113 _ 0013
55 116 93.119 4079 0.004
60 112 88.119 3.895 0.017
65 110 87.119 3.808 0.009
70 109 86.119 3.764 0.004
80 104 81.118 3.545 0.022
85 100 77.419 3370 0.017
100 93 70.118 3.065 0.031
110 89 66.118 2890 0.017
120 84 61.119 2671 0.022
125 81 58.119 2.540 0.013
135 77 54.119 2.385 0.017
140 75 52.119 2278 0.009
b 150 73 50.11¢ 2180 0.009
160 69 46.119 2016 0.017
170 62 39.118 ; 1.710 0.031
. 180 57 34.119 1491 0.022
180 54 31118 1.360 0.013
200 51 28.119 1.228 0.013
215 46 23119 1.010 0.022
220 44 21119 0.923 0.008
230 42 18.119 0.836 : 0.009
240 38 15118 0.661 0.017
255 36 13.119 0.573 0.009
270 33 10.119 0.442 0.013
280 31 8119 0.355 0.009
305 28 5119 0.224 0.013
320 27 4119 0.180 0.004
330 25 2.118 0.093 0.009
340 24 1.119 0.048 0.004
350 23 0.119 0.00§ 0.004
360 23 0.119 0.005 0.000
370 23 0.119 0.005 0.000

& s o el S dd v a
RUEING ANDTY = WIRUN RAIBLLDIT TW L’JR']I@] 6 - FIUUNVDY FRTDLUDIINUAIRUN

sninyasra eI SINUF RN

& P & ol A e
Ot = ANUTUYDIRATDILDIT T n&'ﬂ,@ 9 Mg = ANMUTULVDIRATDILBTT LIUAK

PNHANINARBILUANTY 3.14 anuTuveIraTalueIsNAWINY Toua: 84.46
@aifiousimindon) aaiwiminaaseluaBudn 148 n3u sxfifBunmin 125 niu 99
fiilaaaTaiueTaTIvnAY 148-125 = 23.0 NTU (VBIURI) LAZIINGNTI 3.14 iU

e

ga30lUaT lusae 10-20 winusninmIswsiidaudunisananiminidunium

39
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5. AnE1gasNnaITaNTaIZ I BUTINUAINHEN

lumInasasiilaasouiandumvey wazdudan 4 sia lagmaiiagdvinds
q 9

wazeaues TveNazltiamzlusnviouis mui‘mﬁ'«aﬂfnndauﬁaﬁoﬁmua:‘lnmﬁmﬁq

lagmaiuwhaludayomefigomgl 40 asewaaidios auau 45 fadun Felueaes

TFarinuds 25 $2lus grurvaNaslfiimyiiui 26 Tl89 LATIINMTINUHKNNT

. . ¥ .2 a o o v o &
NANDILUY Mixture design Ltﬂ’l‘ﬂﬁﬂ'ﬁﬂ(ﬂﬁE)‘LIQmn’]WNﬂ@ﬂm‘ﬁ‘ﬂﬂiﬂﬂﬂﬂ’ﬁﬂﬂaaﬁﬂdu

5.1. Nﬂﬂ’l?ﬂﬂﬂﬂﬂﬂ']dﬂixﬁ']ﬂﬁﬂﬁa

@1319 3.15 uEAIATAZUBLIDAY Ideal Ratio Profile ﬂaommﬁ'zﬂaagu‘lwnsmé’wam

T

0.92+0.2

i

0.8610.30

HANIINATINIUHWNIITNAABILUY Mixture Design

0.991+0.16

S5

0.961+0.21

0.8010.24 0.8810.17
0.79%0.16 | 0.8610.18 | 0.87+0.26 | 0.97+0.18 | 0.7910.16 | 0.79F0.18
1.162+0.29 | 1.0240.35 | 1.15620.45 | 1.2432056 | 0.9710.33 | 1.03t0.28
1.0910.26 | 1.1010.34 | 1.09+027 | 1341046 | 0951026 | 0.9710.24
RLAEY 1261061 | 1.23+069 | 1211061 | 1.18+066 | 1.0810.80 | 0.8710.17

* wanwhs AdudouunIesgau ( Standard Deviation: S.D. )

@151 3.15 WEAIAIAZUWILIRRY Ideal Ratio Profile waammﬁﬁaqﬂwstﬁmﬁwmu

HANIINNIIWLHUNIINA /DI

1 Mixture Design ((iia)

2
&1 1.0310.16 | 0.8710.21 | 0.8410.33 | 0.9610.34 | 1.0910.25 | 0.82+0.27
nAum 0.7710.26 | 0.8810.21 | 0.78+0.17 | 0.741+0.26 | 0.8010.24 | 0.7910.33
naudiue 0.9610.31 | 1.10t0.26 | 1.07%0.35 | 0.91+0.39 | 0.9910.29 | 0.8610.37
ediud 1.0910.29 | 1.0010.25 | 0.93+0.52 | 1.0610.52 | 1.111£0.42 | 1.0610.30
REXEY 0.9910.45 | 1.0910.58 | 1.00+0.43 | 1.1310.50 | 1.2010.56 | 1.0910.50

+ winadis edmilsauuunasgiu ( Standard Deviation; S.D. )
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NI 3.15 URAIFNASUUWARY Ideal ratio scores maa'mmagu"lwsﬁmrj

PRRTUHFUIINMIIMVUHBAIINARDILLY Mixture design nuuidacuunliderst

rolisunsy MUTABSS uazlilsunyy LP8S daty

5.2. HAaNMINAFTILNIAENTN

@1318  3.16 uam@hmﬁﬂmi’iﬁﬂ'ﬂmomﬂmmjaammasguvlwsﬁmﬁﬂmuuau

NNVTMVUHBNAIINARAIUUY Mixture Design

Brix 0.20+0.00 | 0.4020.00 | 0.40£0.00| 0.20+0.00 | 0.2010.00 | 0.200.00
L 85.3210.41 | 84.4910.21 | 84.9710.49 | 84.3210.48 | 84.18%0.59 83.7&0.60
a* -2.6840.42 | -3.0730.20 | 2721042 | -3.20+0.34 | -3.6210.26 | -3.3310.33
b* 10.42+1.93 | 12.84+1.18 | 10.8812.02 | 13.6312.05 | 14.01+1.46 | 14.31F2.14

+ pansdy sawdsauunasgn ( Standard Deviation; S.D. )

@1519  3.16 u,amﬂ'wmﬁﬂmﬁﬂd'xmomﬁmmxaommasgu‘lmﬁmé’vxmuuau

R

NN UHBAISIARDIULUY Mixture Design (A8

:

S

; L

“Brix 0404000 | 0.40+0.00 | 0.40+0.00 | 0.2040.00 | 0.40%0.00 | 0.400.00
L 84.46+0.62 |84.65+0.39 | 825810.64 | 87.20+0.82 | 87.5610.21 | 87.9910.28
at 3324041 | -2.7610.29 | -3.96+0.21 | -3.2930.38 | -3.23£0.09 | -3.03+0.33
b* 13.0012.2 | 133611.6.|18.7811:66 | 12.31+2.38 | 12.4610.69 | 11.1911.45

+ wuwie mﬁamﬁmmummgm ( Standard Deviation; S.D. )

NN 3.16 LLammmﬁumﬁ@mmomnmwmao‘m"nomamvlwn%mrjﬁmu

NRUINNMTNIUNUNIINGRDILULY  Mixture design

Tusunsy MUTABSS uazlusunsy LP88 ¢aly
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5.3 HANISNARDUNLAN

@111 347 waasAnRAsmIMadaunsaizasmmiayulnsSgrfuaruaanIn

N1 MMUABATINA[DIULUY Mixture Design

pH 7.48+0.02 | 7.444003 | 7.563%0.02 | 7.4510.03 | 7.6610.02 | 7.5510.02

+ wuneds aawdesiuusnasyu ( Standard Deviation; SD. )

A1519 3.17 u.amcahmﬁﬂmsvmaaumamﬁﬂawaammaqu‘lwstﬁmﬁwmuuau

1NANTINIUHRNIINARBIULL Mixture Design (619) .

7491001 | 7.4610.01 | 7.4910.01 7461002 | 7.4510.01

+ winefe endwiiosuuinasgiw (Standard Deviation; S.D. )

dialadnlaamnmadu LRLmsSadIIatedazmen v ldsunsy
MUTAB (fia¥nms Regression sunisudahsunsflaidhlasunsy LP88 WWemgash
—~ LR ¢
WANERNRIANIDILATIEN b aaiiaD

N133LATITUHANIINAADI

magnsualasldlsunsy  MUTAB 88 Tagivuasulsaaiae
USA = fndUSA . PEP = Tudildwed, JAP = Dudisuluils ROM = Hudlsiu
ZURU = 13m0na u§s TEA = 1Inod sz e nzilasls MULTUPLE
REGRESSION 99t |¢amsaanandit szpnaatnsluiaseanium

nAuN

nduTn = 7.848(USA) + 7.279(PEP) — 70.079(USA*PEP)

6.659(USA) + 12.784(JAP) — 105.330(USA* JAP)
nAumn =  6.392(USA) + 12.483(ROM) — 98.726(USA * ROM)
AU = 11.400(USA) + 1.840(ZURU) — 24.400(USA * ZURU)
ndumn = 5.789(USA) + 7.123(TEA) — 50.885(USA * TEA)
nAumn = 6.440(PEP) + 13.043(JAP) — 105.05(PEP * JAP)

NRUT
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INUNn Partial derivative uazlfinafia Lag range acldmmassaaluil
70.079 (USA) - A = 7.279
105.330(JAP) - A = 6.659
98.726(ROM) - A = 6.392
24.400(ZURU) - A = 11.400
50.885(TEA) - A = 5.789

105.05(PEP) - A = 13.043
GalerumIannisvih Partial derivative wazlfinafia Lag range 39ihaumsf
I@luAenzidelasldsunsy  LP88  tHaMZAIIITITINGY ﬁ]:'lé'fgjms'm'mwaumu

guNTINAN B aIae LUH

A1319 3.18 uamg@ﬁmmaqﬂwsﬁmé’wmunammuaumsmné’nvmzéw AN

Frasizviaintilsunsa LP8S

n?iwm 11.952 12913 6.826 7.000 48.886 12.414

IRU 10.074 12.070 7.232 6.811 52.230 11.538
nauRud 9.984 12.672 6.757 7.486 50.649 12.453
i L 12.388 12.280 7.523 7.330 48.403 12.072
PH 11.958 12.309 7.310 7.281 49.248 11.895
19 11.271 12.449 7.130 7.182 49.880 12.000
a7 1" 13 7 7 50 12

1
as

IINAITW 318 U gm’m’naNaummawm‘smné?nwm:ﬁmmﬁ’imﬁzﬁmn

@
6

lusunsn LP88 v‘hmn‘éanmww:amﬁ $osazuasiudUsA Tuditluled dududuila
fudladu uIeanas uszT ey FINTaTNAWYNAY 100 uarieuaruesuesiug
USA dudidtief fudlauwluiis Hudlsdu mdeainaiu uazmven mazﬂumm
ARUALHNNTINILHULLY Mixture design mgmwvl@msmnml,a'smmmamaa‘;ﬂ‘lma

;jmmmagu"lwsﬁmﬁﬁmumauﬁaz‘lﬁm‘lﬂﬁaﬁeﬁ

Jud USA ouay 11 fue wiwes Yava: 13
Jue uduils Yoz 7 Hue lsaw Yoy 7
mﬁmrjﬂmu Japaz 50 BN Sapas 12
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6. AnnsldaslaluiananlumsalsanuaTuneas

TunInasadieziassuianiaveniinias was®don UNIEATELLEREIEMY
mum'lumamm'xmﬂﬂamunu 45 DarnLTRISHE ANAEH 45 TnaunT Fufeniauaua
fnleg LL&‘”&L‘UU’J’«]"I%L’)R’WHLMO 36 $7lus druaasaiueiezlfiasvhuiy 48 Falus
AINATINUNWANINARAIULY  Factorial  experiment in  CRD wavinNInaFay
QmmwNﬁ@ﬁmﬁs‘fm‘lﬁwamsmamﬁof‘:

6.1 HanisnadaunvlssaInaANAE

A5 319 Aitadsnasuwsasilesslundasdmaaaslunisnaaasuuy  Factorial

experiment in CRD fRtlaaan AN AeRLANAURMARIUNS  HALANAURIT eI

LASAATALUATLUAY

1 B d.gfi 0-\1}9” o.ézi 0.19 1.11£ 0.29
2 0.94%+ 0.16 0.8810.26 1.021+ 0.06
3 0.81£ 0.12 0.85% 0.18 1.11£ 0.30
4 1.11£ 050 0.77£ 029 0.911 040
5 0.85% 0.14 0.83%+ 028 1.01%£ 027
6 0.96+ 0.38 0.74% 0.35 . 0.931+ 0.36
7 1.09% 020 0.76+ 0.35 0.95+ 0:32
8 1.06% 0.10 0741 0.23 0.88% 0.19
9 0.98% 0.28 0.731 0.29 0.891 0.16
10 0.981+ 0.29 0.77£ 0.31 0.91+£ 0.16
11 0.83+ 0.33 0.80% 0.21 0.86% 0.35

+ wurwie erdwdesunenaIzw ( Standard Deviation; S.D. )




@119 3.19 duaasvasudariainlnuaazfinaaasiwaisnaassuuy  Factorial

experiment in CRD faasaTdnw AR aNauRMARILA  Ratanauditisauis
ol v [

WAZAATALLATURS (A1)

: Lok 027 ogat027 0714 020 0.38+ 0.27
2 0.92% 0.15 1.08+ 0.23 0.661+ 0.20 0291+ 0.20
3 1.00% 0.23 1.12£ 021 0.62% 0.27 0.20% 0.20
4 0.94% 0.17 0.88%+ 0.29 0611 0.17 0.43+ 0.15
5 0.95+ 0.13 0.95% 0.31 0.54% 0.29 0311 0.21
6 0.881t 0.30 1.08% 0.34 0.49+ 0.23 027+ 0.15
7 0.961% 0.18 1,20+ 0.31 0.60% 0.34 0.371+ 0.32
8 0.96% 0.10 1224033 0.58% 0.25 0.361+ 0.33
9 0.90% 0.11 1.141 0.36 0.671 0.28 0.30+ 0.18
10 0.951 0.20 1.02+ 0.28 0.60+ 0.28 0.341£ 0.25
11 0.95+ 0.29 1.08+ 0.23 0.841 0.30 0.30+ 0.10

+ wansiiv Ght%'mt,ﬁmmummgm ( Standard Deviation; S.D. )

S avnnesauduudiiinandaensilasldlsinge SX 4.1 Aared
. : Y e
LU Linear Regression lanaash

&l

% = 0.06132 + 008245 FaslES: R’ = 0.70

NAUSREATOIUES = 0.3316 + 0.3452 (Lanaudnn ) (1avowNReY)
— 0.02976( LANDWMADY ) | R =067

nAufiug = 0.8867 + 010283 (1audwiTen ) — 0.07328 ( §3alUB’Y )
— 0.02894 ( LaNBWNEDY ) R’ =092
e legununudafivinas Decoding sumslasldlusunsy MAT HCAD e Ha sl
§
f(b) = 0.96132 + 0.08245 [ b - (0.3+0)/2 ]
(0.3-0 )/2
0.8787 + 0.5497 b
f0)=0.879 ; f(0.3)= 1.044
b @0 srduvsIRATBIUDSS
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n?iumamama‘% :
f(Y.G) = 0.3316 + 0.3452 [ Y - (0.3+0.1)/2 ] [ G = (0.3+0.1)/2 ]
(0.3-0.1)12 (0.3-0.2)/2
- 0.02976 [ Y — (0.3+0.1)/2 ]
(0.3-0.1)12
1.77192 + 3452 Y.G — 7.2016 Y — 6.904 G
f(0.1,0.1) = 0.707
£(0.1,0.3) = 0.016
f (0.3,0.1) = -0.043
f (0.3,0.3) = 0.647

= e A <~
Y 8 3CQUNIRYBUIARE

Gha S¥aURANBWLAL

nauing :
f (G,S,Y) = 0.8867 + 0:10283 [ G — (0.3+0.1) ]2 —0.07328 [ S — (0.3+0)]
(0.3-0.1)/2 (0.3-0)12
- 0.02894 [ Y — (0.3+0.1)/2 ]
(0.3-0.1)/2
1.4291 + 10.283 G2 —41132 G -04885S - 0.2894 Y
£(01, 0,0.1)= 1092
£(01, 0,03)=1034
£(01,03,01)=0945
£(0.1,03, 03)=0887
£(03, 0,0.1)= 1092
(03, 0,03)=1034
£(0.3,70.3,0.1) = 0.945
£(0.3, 0.3, 0:3 )= 0.887
Y fia zauAaaNauvand
GAa SzAURAANDWTLN

S A9 TLAURATOLUET

(] dl v v 1 v { Qs o v ddﬂ'd! 1
gmnmﬁlﬂum wmwmﬂmmamai“'ﬂm:@ugo i lWTiENETL 99 nen
Yasnausaaasaas nuimsldiavewnass uaz tauawdsrluszaudn ey ldnfuss

PasaaIallass Uawdnlnd Ideal mnﬁzgﬂmmﬁaqmmnnﬁmmauaumm:naunﬁu
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sesinllvtaanananniuiudnaunauaueniiuld  dausssuliuanssfiilasin
nnrspulassulngudnanmdsainausclugesiifinoh 9 Aueariugalal
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