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(v) Q)

4 4 g) [~ ]
517 n.4 (n) nTeeszie lowine1dgaannia (vacuum evaporator) w2 dau Ao ()

Y

] Y E4 Y
1A3095211e 19111 (vacuum evaporator) (A1) gailuganmaAuazaiansylori
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pMsnageUguMWMIIMuszamania

+ Y

o 9 a { 1 [ 31 o ]
M9 V.1 mmu@mﬁa‘uwﬁgﬁaﬂfqmﬂmmazamelm:ﬂmmwmmummﬁmwfcmummu

v Y oy oy A
ANALVNUVUNITOUAN
[l ] F
ANHAUSAUNIN Amadoudy ($esaz) NszyanureumInige lunaazgasveari
+ v '
v @ = o 1 @ Yy 9 Y A
“I/]N‘]Jﬁgi’m/lﬁllﬂﬁ UZINYINAUUIHUDUANAULVNVUNITDUAY

gasl gas2 gas3 gas4 gass gase gas7 gass gas o

nau 6 14 8 41 6 0 3 3 19
ANusen 6 14 3 46 0 0 0 6 25
ANUHNY 0 10 0 56 0 0 0 3 31

+ Y

o 9 a { 1 [ :j o ]
M1319 V.2 mmuQw@ﬁauwﬁgﬁaﬂqmﬂmmazaﬂymzﬂmmwmmumzLﬁmwanummu

v Y 9 ¥y A A A
ANAUVUVUNIDUAUNNIUNTITNIUYD

anpazaunIN  gnadeudn (Seoaz) Nszyanuseuninige luuaaznanly

madseamauid BRRIAAE 1
2 UM 4 UM 6 UM
naw 14.28 42.86 42.86
Ao 7.14 50.00 42.86

ANUNIU 14.29 35.71 50.00
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gﬂﬁ f.1 ﬁamiﬁmummm?‘mizmﬂ"l@ﬁwmaﬁls?fqagaymﬁ
A = §9U55URUHATIADINTTZIHY
B = nfforiould i
C = gAnIuuUY
D= ﬁz‘uuﬁmmmﬁuﬁm%m{mdmgu
E= ﬁ'mﬁﬁmijmmﬂu
F= ﬁnqmuﬂunmﬁ
—» — Funums InavesimaoEy
---» = Funams lvaves'le
---------- > = dumams naveaiin i
D<] = 1

NV : AU BAZAMUL (2553)



MANUHIN 3

a d = N d
MIUATISHAUMNNIIMEENN (AN Lazan g

1. MIIATZHAUMNMINENN
d
1.1 M5IATZHAS (L C hY)
A A Ay
1n303N0 NI
d‘ v A . 1 1 d' o (% 9
IAT999AT Minolta chroma meter U CR-300 MNNNsIalszneuale

[

1 s A 1 J A A 9 1 A A 9
- A1 L (Lightness) A9AIANNAIN: welmlng 100 HEANINIAYNAU LUASINDLYN

[

1nd 0 uaasIngiida

1 A 1 9 a A 9 4 A o A
- A1 C (chroma) A® ALFAAIANULUNUDIN Nﬂ"llﬁllﬂﬂa 0 1UDINYUAFADN (W) uag

141104 60 ioTanliady

-1 h° (hue angle) AD AMAAITNTUDIINYUADYTTNIN 0-360 DA 7D
Y

0-45  DIFN LEAAITNIUAIDITFUUAT  180-225 03¢ uaAAIEAIDITIIIU

Y
A 0o Aa A =

45-90 93M uamﬁﬁmgmﬁqmﬁm 225-270 04A1 LAAIAINUIUBIDIUINY

A3

o A =K 1

90-135 99A1 LAAINHNADIDITVE 270-315 99F HAAITUUIUDIN

=< 1

135-180 9IFN UAAITINADAVENDUVYD  315-360 DR LAAIAUIDINIULAY

adn %4 =
IENMIIMNA
09/1 Y o .

1. Aouihimsiadnnaiidesiinissumasgiunies (Calibration)  1a8n13719

[

Y a Y 1 E = 1 Y A Y] = A v A
HIMANIUVUUHNINHIVDIULNY calibrate  GU7 ﬂﬂ‘]J.iJ measure T¥inTeeiamd inoindes

€

ufindoyaveru calibrate Fu12'13

Y
@ 4 a

2. Mmsdaddlednmaadauanivusuaiatuty Jad10819152u191 50 Haanag

Y =2

Wi iamuuuAi1ve@10619 1dInallu measure  IMiAToe iAo WAME ud9ATUTN

e
&

ouya

1.2 Mm3dannunia

A A Ay
1n3093aN1Y
1504 Brookfield-Programmable Viscometer i: U LVDV-II+

ad
5013730

Y Y Y
' o o v 9 o v v @ | J Jya o o o .
1. ﬂ@u‘ﬂ’lﬂ’lﬁ'ﬁ@ﬂﬂﬂi\iﬁﬂ\i‘ﬂ’lﬂ’lﬁﬂiﬂﬁﬁﬂ'{] spindle NOU Iﬂﬂi%u’)ﬁup\lﬁﬂﬂ spindle
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A Y A Ay
1119 Iﬂffﬂ %T (torque) ABDIUMIDYN 080 0+0.3

o 4
2. 1a®n¥7 spindle 18T S18
[ A 3’ 1 [ 9y 9 a a Aaa 1 1

3. MydannuruaihmisuananIy Usuias 8 Haaans 1ﬁﬁﬂ1uﬂizﬂ@ﬂ1ﬁ
(% 1 Y =K Y o A o A
AIDYNLUATIINUTIYVINDY cell INDIAANUHUA

o o a9y ~ =\ A Ao Yy 1 I
4, ﬂTﬂTi?ﬂIﬂﬂﬂ?UﬂNQmﬁﬂNﬁ@ﬂﬂ 25+2 DLyl e ﬂ'J']iJWu@VI'Jﬂ]lﬂiJﬁu'JfJﬁ_lu

U

centipoises; cP

a d
2. MSIATIZHMMWMAUAF]
a d = n&'
2.1 msdmnziEmSinannuiu (AOAC, 2000)
Y v H
1. eunsziloamanusunioudndovansoununlihiguugil 100£2  oam
= 2 o q Y & Ad d o
aidod wiu 30 Wi hldiouluTogaanuduuiu 30 wi saimmin (w)
v o ' o ' + Ay A~ o gl o 9 A Y Y
2. Faedilszana 3 niu Tdnsefloamanuiuion vazsaimminiseusoondy
(W)
Y 1 H
3. nszdloamanudunioud Taadadioon ldeuidovansouunyluihn
QNI 100+2 BIRUHAFET WU 3 52 119
Y
o S =) o <
4. hnszlleamanuduesnaindovaniounuy I Taetladiui nagshlhau
A ' Y H
TuTagaanuruuiu 30 Wi Fuihmminiuiueuy
v Y [
5. i llouaedn 1 1 TusauIdimiinaeh (W)

22 o &
WosiFuannusu = (W,-W,) x 100

(Wz_Wl)
d‘ g’ Y] +| tﬂy (Y]
Wo W, = iminvednszilearinnuiu (nu)
9 k4
w, = hrtinvesnszilesnnnuiu uagdledenousy (n5u)

Y v

W. = 1miinveanszileamanudy uazdiee1anadon (ATY)

a d o
2.2 M3dnszHEmSiname wdaianua (total solid) (AOAC, 2000)
Y [ [
1. eunszilesmanusunioudndovansounvuluihfiguugi 10022 o9m

~ A o qYd g a o o
LFALEYE UIU 30 UIN Tl'lﬁlﬂlflush‘liﬂﬂﬂﬂj']u%uu']u 30 HIN BPIHUTUUD (Wl)

Y

v W ' o 1 +f A A o gl o Y A 9 Y
2. ¥ 2108191 528 3034 1ﬂﬂ5$ﬂﬂﬂﬂ1ﬂ’ﬂ‘hﬂfu‘ﬂﬁlﬂ ng‘lﬁu’lﬂuﬂ]lillﬁﬂﬂiﬂﬂlml

(W,)
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Y [ [
3. thinsgdlosmianusundovudr Taadadeon ldeuidevandounnyvin
QNN 1002 DIAUFALTE U 3 H2 119
Y
0 = @ o <
4. hnszdlesmanuduesnaindevaniounuy I Tastladiui nagsilhau
dy =) o‘/ oy v d' ]
TuTogannuduuu 30 Wil saihminiuiven
[ Y [
5. thleuasdn 1 %2 Tusau ldsiminaeh (W)
a <3 3 t;y o
Usnmvewdenaua Sosazvouimiin = 1- (W,- W,) x 100
(Wziwl)

Y
v

d’ o =+ di’ [
1o ndnveeansziloarinnuasu (n5N)
Y

v

Y
— iinveanszile ANy uazAleg19neuel (NSN)

S}

Y Y

w
W%
W, = hmiinueansziloarinnNudsy LazdI9e191ad0l (NFY)

3
a d v [ U
2.3 myaanzrmanudunsa-a1e (pH) (AOAC, 2000)
' ° o 1 IS 1 o IS 4
1. Aouwhimsdasianuiunsa-a1a (pH) nnase deellSuaAmiasgiuueunsed pH
Y % 4
meter A28E1TazaeVWOT pH 4.00 uag pH 7.00
o 3/ ' @ Yy 9 1 =~ J a A Aaa
2. inhwveudnautumldasluiinmnessua 20 Uadans
o @ 1 I 1 9 1 1 1
3. imsiamanuilunsa-an (pH) Taeld electrode ¥09 pH meter Juad 11l 81ua

N1B¥IINID monitor

a d Y

2.4 MmyInNzHdSinameandaiazanala (Total soluble solid) (AOAC, 2000)
[ 1 oy a‘/ d' AR a qul 1
1. dsuamnasgulasneaiinauinlssuues Refractometer Uarhasou a1niiudes
[ v A o a ’q Y |d' a o 9 <3 9 Y
aiuted Usulavenduusnsldedn 0 asnuing ududa liui

(Y] 1 d' AR a 1 [Y]

2. HEAMI0ENAINUTTUUDI Refractometer VarAT0U dognuLE

1 1A F Y o K
3. i’ﬂuﬂ”l‘i/lhlﬂ AIUUNDAA

2.5 MIIANzHUSIUNIATIHNA (AOAC, 2000)
FEmMsmsanmsai
1. Phenolphthalein (C,,H,,0,) $08a2 1: 1@3011A8%3 phenolphthalein 1 N5N aza10

[ a I a aa
#1289 60% ethanol 1&215U1T a3 11U 100 Tadaas

v

2. 0.1 M NaOH : 9581 Tag%3 NaOH 4 n5u @201A30959N1ANNaz o191 3

Y v
AU azatealeiinaundloisld volumetric flask ¥u1a 1 ans udrlsuisuasliasy 1
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893 1113 Standardize 0.1 M NaOH fi@5e3 1a@a28 0.1 M Potassium hydrogen phthalate Won
Yy ¥ A 1 A A 9
ANUTUTURI MUY TN o @
3. 0.1 M Potassium hydrogen phthalate (KHC,H,O,) : 11 potassium hydrogen phthalate
' I 4 & 2 o o 2 < Y g &
Tovlaanuasun 120 °C funar 2 $21ue udni ludend 313 duluaadiamos a1niuda
(% o g} a'/ [ a I~ Aa aa
1 2.0422 a5y 1h ldazareluinau udrlsulsinasldidlu 100 Jadaas

a d
NITAIATICH

=)

=)
9

e

Y v
[

’ o Y Y A Y a ) o o a ¢ o
THUDUTNAVUUHLIIDINAWUINAY 30-60 1N mﬂuumhlﬂﬁmiwmfi11J33J1mﬂm

:o

[

Y v
1. Ylarimdouanadudunidonsundin 10 Tadans laluviagiauy
o a :} ) I a aa
2. U5ulsmasaietinawilu 100 iadans
3. 1% phenolphthalein indicator 2-3 ¥igm udwanlvidniu

o [ 4
4. lnmsadrednluraglsuyareasazateladon laasonloa anududu 0.1 M

W
a Yy A a A A A <3| 1 1w A <3|
ﬂTﬂﬂq@TﬂﬂﬂTﬁi%’mﬁﬂﬂ pH meter I9YA AD WaNMANUYUNTA-A1G NINY 8.2 HIeauTlu

3

Aruyoous ndriuiing/suasves 0.1 M NaOH 14

IEmamuIn

k4
UsnansansnuafaneunsasaIn (%w/w) = a X 0.7 X dilution factor X 100

1000

a d' 9! A Aaa
a= U5unsvesasazaly 0.1 M NaOH “I/Ialslfllmﬁiﬂ (Waaan9)

a d = 33
2.6 msansizrdsnaesisznevilueanatina (Waterman and Mole, 1994)

ad o

IEmIamnarlnasgiu

1. 1A38ANIAZA1UNTALNAAAANITLTY 1000 ppm TAgFInTALNAAA 100 Hadnsy
azaneluensiuoa Sosaz 95 USRI 100 Hadans

2. M9 dilution Msazaten'lalude 1) Tasmstlinlan105 123456 7 suaz 9
Aa Aaa 9 (% a 9 ny o 9 A Aaa 3 9 Y 9
Haaaas aslunasanaaee ualsullsuasdreimauliasy 9 Uadans Nz laanuUuLy

A I
vosmsazatensaunaanu 50 100 200 300 400 500 600 700 800 L@ 900 ppm
AN
a) 1 9 9 9 a Aaa a 3’ q‘/
3. Ynlaesazansuaazanududulude 1) uag 2) ¥1 0.25 Yaaans WwunaY 3

a

aa a a aa a 4
uaaand WNAT Folin-Ciocalteu' s phenol 0.25 Uaaaas HazANETaz a1 IsAguAITUDIUA
9 = A aa Y Y o Y A .
$owaz 70n 2.5 Haaans Hau AN UAI8IATN Vortex mixture
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g 2 PR Ay = Y o o A ~
4. fana Bngargiivies 30 i udniliasimsganaunasi 760 i Tumas Tag
Y

< %
Gl%Lf]“l/l‘ﬁ'lu’é)ﬁ Souaz 95 1Huuasn

5. hmmsganauudan 1d lunaazanududu ldsunsminasgiuae i

aa k%
FBasansinasgiv
1. WaTisunsy excel udrtloudoyamnmsganaunes uazanuduasly column
I o o v o &’f 9 A A [ Y A
2. andlunseummnuaaviianua ualnaanglnsunanisiunieune
1/51n7) chart wizard- step 1 0f 4 THAANT XY (scatter) gnIoumeu @onns vzl 2 adn
next %zﬂﬁﬂg chart wizard- step 2 0f 4 1¥nanh next
Y . a -4 . a -4 .
3. Y chart wizard- step 3 0f 4 WUW chart title WUW value (X) axis 1 value (Y)
9 [
axis 9INTUAANT next
Y . a J . <3 Y
4. LY chart wizard- step 4 0f 4 WHW finish nog lansm
a ) a A a A A A Yy a A
5. AANYAUMAUNTIN L NUYATMADY ATAVNNYATINADY udINANT Add
Trendline
6. AANT linear AANH option AANIATOINUIBYNT display equation on chart LAz

a { 3 1
display R-squared tia3nanh OK naz lansmndonaums tazm R’

A5 -
ﬂ a4
™\ 3.5~
a
= B
=
> _B5 A
=
§ 2 vy =0.004x-0.029
e RZ=0.999
S M5
.’G..'-'
E o1
= 05 -
0 1 1 1 1 1
-0.5 0 200 400 600 800 1000
ANUABAADINSAUNAAR (Ppm)
3UN .1 nslnasgiuasazatensaunaan
an a d
IBNMIUAIITH

Y +
1. dnhwznes 10 daaans 1 lddsudSuasdreensiuea Sesaz 95 liasy 50
Aa aa Y o = ~ I =1
tanans  wdnildvyumdesd 5,000 rpm Hunar 10 wii wenwuawizaisazatola’ly

Aasrziiae 11
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[ Y v
2. ﬂ!ﬂﬂﬁ"liﬁ&ﬁ?ﬂﬁlﬁﬁllﬁ 0.25 Haaans asluriaeanaasy @NINAY 3 Naaans
a a aa a J
IUT13 Folin-Ciocalteu’s phenol 0.25 Uanang HazANa15aza1e IyAguAITUoLUA %168163 7
v 9

9n 2.5 1aaans waulmdniudI8nTod Vortex mixture

9 9 v v
3. e ngamgiivies 30 wii udni liliadganaunedsi 760 i luwas Tagld

G

< ' A

s ) { J
PNIIUDA %I?Jflﬁg 95 \Wuuvasn u’]ﬂTﬂﬂﬂauLlﬁﬂﬁqgfklﬂMWUﬂT Y  luammsas

Rl

A ' Y o 1 v ' m— 3 Y1 Y 9
NI 1U WK1 X AU X AMAYA1  dilution factor ﬂﬁ)z”l@mmmmmumm

u

2
% o 1 ] I [ 1 [
a15isenevilusanavualudiedny Imiedy ppm w5 lulasnsuaensy as gallic acid

a d a 33
2.7 msannzrdsinamsueulnlseniiunarina (AOAC, 2005)
as a d
IBMIIATZT
G 7 d
mstassnasazanatives
= o = 4 Y =
1. 9583 pH 1.0 buffer Ined Inunaidaunas 158 (KCL 0.025 M) 1.86 n5u asluiin
I3 a :’ o a Aaa :JI [ a
noasuduaniinaulinsy 980 tadans 1niudsy pH 1914 1.0 (+0.05) @28 HCL (1511035
v v
6.3 Taaans) madlu volumetric flask ¥11a 1 aa3 UsuSnasarerinau
2 1956 pH 4.5 buffer Tae¥a ImAenozHan las lawsa (CH,CO,Na.2H,0 0.4 M)
[ o a ‘;y ) A ana a’/‘ %
54.43 n5y asluiinnesuduaninau1dnsy 960 Hadans amiudsy pH 19714 4.5 (+0.05)
v '
#18 HCL (1U33105 20 51adans) maaly volumetric flask ¥i1a 1 aas Usuilsuasdiresingu
MsASaNaITAzNENATOU
o (% d‘ A g’ d+ [ ] a
1. Svuailadenmanz ey TaensRenaimgines /U pH 1.0 buffer (1a35inu 1:4
dau e lulwinuanuguesesazarnivivles) au'ldaimsganauneasii 520 nTuwas Ao
g lur9d1A39909 spectrophotometer
a o A A J = | Yo
2. wmseuilvenminzanlumsiwenaiwenoan 2 dau 190U pH 1.0 buffer uag pH
4.5 buffer
a d
MIINTITH
a) g’ z; A % o (% A d' d‘ o’/’
1. ulmiweReudea1any pH 1.0 buffer 11l 3amsganauudsiinnuenaauing
520 1A 700 W1 1UNAT
a\ oy d+ A (Y o (% A d' d‘ o’/’
2. Yl wziReudoa19iy pH 4.5 buffer 1H 11 5ansganauudsinnuenaung
520 1A 700 W1 1UNAT

Y '
%

3. dauwa@mmmﬁi%ﬁmau
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4. Swatlsunauen Tn'laeiiv (cyanidine-3-glucoside equivalence, mg/1) ﬁﬂ@@ﬁ
Y
ao 'l
gasmMsmuIn

YSunaweuInlaeiiu (mg/l) = A x MW x DF x 10°

€xl1

e A =(A -(A

520'A700)pH1 520" A700) pH4.5

MW = ﬁmﬂ’ﬂimaqa 499.2 g/mol (cyanidine-3-glucoside)

DF = dilution factor

€ = molar extinction coefficient 26,900 (1.mol-1.cm-1) (cyanidine-3-glucoside)
9 a

I =aNUNINUDIAUIN (cm)

3 A v I A a o
10° = msuasuain nsuilulaansy

a d Ia da
2.8 MINATTHUSINUT15NDIHNY (Fecka and Turek, 2008)
o oy 1 a Aaa o 1 a 9 Y a Aaa
1. HUIHUDU 10 Yaaang u’lll‘l_l‘l_lﬁUﬂiiﬂ@]ﬁﬂ?ﬂlﬂﬂ‘ﬁ1u@ﬁiﬁﬂﬁﬂ 100 Yaaang
Y o A A Aa = I~ ~
Lm')u'lvlﬂﬂMULﬁ'JfNVI 10,000 rpm QUUYN 4 DIFLHALTY Wunar 20 N uenton
a 1
asazatelal)Insizviae i
=S I A Yy 9 9 [ o
2. 158U ASDYUIATIIUABDIFNUANUVNUIY 10 vliJTﬂﬁﬂﬁiJﬂ@ﬂﬁJ Glum‘n‘ﬁmaa
4
udnhasezanelalude 1) ussgaslu vial Usines 1 Tadans antludi vial vesdsana
[ 1 Aaa a JY A [T dy
AIDYN LLAZTITNINTIIULAIDEAU hlﬂ')!ﬂﬁ?%ﬁﬂ’)ﬂlﬂi@ﬂ HPLC muﬁm’;zmm"lﬂu

HPLC condition

Column : Zorbax SB-C18, 5 um (4.6x150 mm.)

Mobile phase : Solvent A; 0.2% formic acid in acetronitrile and Solvent B; 0.2%
formic acid in water
- Flow rate : 0.9 ml/min

- Injection volume : 20 ul

UV detector : 280 nm
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2.9 mIRszHANNaINsaluMIRIneadas:

Tagly 3 33 Ao Scanvenging effect on 1,1-diphenyl-2-picrylhydrazyl radicals (DPPH
Method), Scanvenging effect on 2,2- azino-bis(3-ethylbenzothiazoline-6-sulphonic acid (ABTS
Method) 1482 Ferric reducing Antioxidant Power (FRAP Method)

2.9.1 DPPH Method (Brand-Williams et al., 1995 uay éircelj et al.,2010)

ﬂ1§!ﬂ%ﬂ?~lﬁ1§3ﬂﬂ§§1u

= s Y 9 1 Aa A A
1. L@IifJ‘JJﬁTﬁa8618“1@5:@11&1%56@?1%1/]?]31%LGUNEUUGING] (0.0-0.2 mzﬂm) Taeao

Y

Mamehinau (anudududsaeglugig 20 - 100 % inhibition)

2. Tuleasazate DPPH 0.1 mM 151105 1.5 Yaaans adluriaeanaasd 10 oU 1A

a

4 1 Y 9 a ana Y J o 9 d‘
miazmemmigmimaaﬂqﬂ,mazmmmmu 151105 0.5 Uadans w1 N uAeAT 0

. a’j Qy Y AA A a 9 I )=} Y o [V 1 A ~
vortex mixture GN‘VNHI,TJ{IHVINﬂﬂQﬂlWﬂMﬁﬂﬂLﬂHl’Jﬁ? 30 4N LLﬁ'JLHll‘IJ'Jﬂﬂ”Iﬂﬁﬂﬂﬂauuﬁﬂﬂ

] 9 k4
ANWEIAAY 517 W Tumas (nMsnaaoad 3 A5)
3. dwmsunasaniugu lumuealinigs 0.5 Jadans unuasazateniaigiuing
CAR! 79 9
apNG AIUMAOALLAIA 1FUNIUDA
E4
4. f1UIUN % inhibition 1INGATAE 111]

% inhibition =[ A A 1x 100

517control — * 2517 test sample

A

517control

o .

H 2
5.1 % inhibition N1 lAvesaazaNuIu T @euns s gruae i
ad Y
FBasnansinasgiv
6.1 1laTlsun51 excel n@rTloudoyani% inhibition agamdua Iy column
Id o o v w 09/' 9 A A [ Y A
6.2 anlunseudMiuaIaviarue taInaangUn MmUY NN VUL
15114 chart wizard- step 1 0f 4 THAANT XY (scatter) gn3ouMeud @onns 1zl 2 adn
next %ﬂimg chart wizard- step 2 0f 4 1¥AanA next
1 a 4 a 4
5.3 %SLEISJJK;{ chart wizard- step 3 0f 4 WUW chart title WUN value (X) axis {8 value (Y)
4 [
axis 1IN UAANN next
Y . a o . I Y
5.4 92119 chart wizard- step 4 0f 4 WUW finish noz lans
a ¥ a A a A a A Yy a A
5.5 aanyauauns Ml wwwuadaes AaauNNYTHA0I HAINANT Add
Trendline
5.6 AANT linear AANN option ﬂﬁﬂm?awmagﬂﬁ display equation on chart (112

a { < !
display R-squared 1ia3nanh OK Nz lansmnionaums wazm R’
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100 -
90 -
80 -
e
60 -
50 5
40 -
F
205
10 -

aal

y=5725x+ 1.138
R?=0.999

ulasifvAdudianuaddszaviias

0] 0.05 0.1 0.15 0.2

AMnduduirsazmaTnsaandimmol

d' o ag
sun 1.2 ﬂi”lV\IiJ”l@]iﬁ"IuﬁﬁazaWﬂIV]i@ﬂ"]ﬁﬂﬂ’)‘ﬁ DPPH

U

[ 4
6. ianudndunth lfinamsiudemsoyyadase 14 50% (1C,,) Murmanauns
Ay v < ' Y A @
nldvninmandeans il Tasunua y = 50 92 1471 x fle IC,, vesensazaeuIaTgIu Insaond
MmNz
2 S SR vy ¥ v 9 A a o A aa
1. Aonuhweinesdremmueald Idanududu 0.1-1.0 Jaaniu/iladans
o a ¢ A ¢ Y v a8
2. MMIIRTERMUB LA aza1euIAI §I INTanS (19 2-6) Tasldihmzisauny
o v g &
msazaeasguInsaend az laa 1C, vouhwezines
Y +
3. Annamanvansalumsiueyyadaszvenihwzneuiisuiumsazate
4 1
11933 1 Insaond ;58n31 TEAC (Trolox Equivalent Antioxidant Capacity; mM Trolox/g
£ v dy = Yy 9 P 9 a (Y ~
smaple) FIMUUAAIDIANUAVVUVD INTAONFNLANNT TN YYADATLIMA VAN

a a Q o4 1 dy
nageu 1.0 Jaansu dagasae lil
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2.9.2 ABTS Method (Re et al., 1999)
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2.9.3 FRAP Method (Benzie and Strain, 1996)
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Pectinex © Ultra SP-L

Description

Pectinex Uitra SP-L is a highly active pectolytic enzyme preparation produced by
a selected strain of Aspergillus acufeatus. This enzyme preparation contains
pectolytic and a range of hemicellulolytic activities. It has the ability to
disintegrate plant cell walls.

Product Properties

Product Type

Pectinex Ultra SP-L is a brownish liquid with a slight smell typical of fermented
products and a pH of approx. 4.5.

Activity i

Pectinex Ultra SP-L has a standard activity of 26,000 PG/mi (pH 3.5). The
standard activity is determined by the measurement of the viscosity reduction
of a solution of pectic acid at pH 3.5 and 20°C (68°F). See the Analytical
Method for further information.

Solubility :

The active components of Pectinex Ultra SP-L are readily solubletin water at all
concentrations that occur in normal usage. Turbidity which may deeur in the
enzyme preparation has no influence on the volumetric activity or handling
characteristics of the product.

Food-grade status

The product complies with FAO/WHO, JECFA and FCC specifications for food-
grade enzymes, supplemented by maximum limits of 107 mouldsfg. The
product is bottled aséptically after sterile filtration and therefore practically
germ-free,

Packaging
See the standard Packaging List for more packaging information.

Application
The preparation is especially designed for the treatment of fruit and vegetable
mashes and the maceration of plant tissues. Soluble and insoluble pectins as
well as haze-provoking polysaccharides are aisc_; efficiently degraded. Pectinex
Ultra SP-L applied on fruit and vegetable mashes andlor pomaces leads to

- drastically incroased capacitics in soiidﬂiquid scparation {e.g. press, decanter)

and higher juice yields.
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Reaction Parameters
Pectinex Ultra SP-L Activity
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Fig. 1. Pectinase activity versus pH.
Polygalacturonase activity at 20°C (68°F)
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Fig. 2. Pectinase activity versus temperature.
Polygalacturonase activity at pH 3.5

Safety

Enzymes are proteins and inhalation of dust or aerasols may induce
sensitization and may cause allergic reactions in sensitized individuals. Some
enzymes may irritate the skin, eyes and mucous membranes upon prolonged
contact.

The product may create easily inhaled aerosols if splashed or vigorously stirred.
Spilled product may dry out and create dust.

Spilled material should be flushed away with water (avoid splashing). Left-over
material may dry out and create dust.

A Material Safety Data Sheet is supplied with all products. See the Safety
Manual for further information regarding how to handle the product safely.

novozymes%

Page 23
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Storage

When the product is stored at a temperature of 20°C (68°F), the declared
activity is maintained for three months. For longer storage periods, a loss in
activity of 1-2% per month may occur. When stored at 0-10°C (32-50°F), this
product will maintain the declared activity for at least one year.

novozymeg‘

Novorymes Switzerland AG ~ Tel. +4161 7656111 hﬁﬂqﬂ:n':ﬂmmwwwwm
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Celluclast® 1.5 L

Description

Celluclast 1.5 L is a liquid cellulase preparation produced by submerged
fermentation of a selected strain of the fungus Trichoderma reesei. The enzyme
catalyzes the breakdown of cellulose into glucose, cellobiose and higher
glucose polymers. The relative amounts’of reaction products formed depend on
the reaction conditions. Celluclast has a pronounced viscosity-reducing effect
on soluble cellulosic substrates.

Product Properties
Appearance E
Celluclast 1.5 L is a brown liquid with a density of approximately 1.2 g/mi.

Activity

Celluclast 1.5 Lu.oooivoeriivnsesie 700 EGU/qg.
EGU = Endo-Glucanase Units.

See the Analytical Method for further information. ©

Solubility

The active enzyme components of Celluclast are readily soluble in water at all
concentrations which occur in normal usage. Turbidity which may occur in the
enzyme preparation has no influence on the volumetric activity or handling
characteristics of the product.

Food-grade status

Celluclast 1.5 L complies with the recommended purity specifications for food-
grade enzymes given by the Joint FAO/WHO Expert Committee on Food
Additives (JtCFA) and the Food Chemicals Codex (FCC), supplemented with
maximum limits of 5 x 10%g for total viable count and 10%g for moulds.

Packaging
See the standard Packaging List for more packaging information.

Application

Celluclast 1.5 L can be used whenever the aim is the breakdown of cellulosic
material for the production of fermentable sugars, reduction of viscosity or
increase in extraction yield of valuable products of plant origin.

Production of fermentabie sugars from cellulosic material
The main reaction products of cellulose material hydrolysis with Celluclast are
cellobiose and glucose. Cellobiose is not a fermentable sugar.
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Therefore, when maximum convertion to fermentable sugar is desired, we
recommend the use of a cellobiase such as Novozym® 188 in combination with
Celluclast or Cellubrix® L.

For initial trials with industrial substrates, the following dosages of the products
are recommended (% w/w based on the cellulose content):

Celluclast 1.5 Leooovvccvreriiinneee 1%
Novozym 188 .0.2%
Coliubriz Lot e . AT

The optimal enzyme dosages depend on the reaction conditions, such as pH,
temperature and substrate concentration, and the above dosages may be
changed when the process is optimized.

Reduction of viscosity and increase in extraction yield of vegetable
products

For initial trials aiming at a reduction of viscosity or increase in extraction yield,
a dosage of 0.1% wl/w (based on raw material dry matter) of Celluclast 1.5 L is
recommended. Depending on the circumstances, it may be possible to reduce
the dosage substantially. )

Reaction Parameters

Activity and Stability

Figures T and 2 illustrate the activity of Celluclast at different pH values and
temperatures, using CMC as substrate. The heat and pH stability of the enzyme
in aqueous solutions can be seen from Figures 3 and 4. For practical
applications, the optimum conditions are about 50-60°C (122-140°f) and a pH
of 4.5-6.0.
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Fig. 1. Influence of pH on the activity of Celiuclast.
Caoncentration of enzyme; 0.009 EGU/mI
Temperature: 50°C (122°F)
Reaction time: 20 minutes
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Fig. 2. Influence of temperature on the activity of Celluclast.

Concentration of enzyme: 0,009 EGU/mi
pH: 4.8
Reaction time: 20 minutes
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Fig. 3. Influence of pH on the stability of Celluclast.

Concentration of enzyme: 0.9 EGU/mi
Temperature: 25°C (77°H
Incubation time 16 hours
Buffer system: Meilvaine
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Fig. 4. Influence of pH on the activity of Celluclast.

Concentration of enzyme: 0.9 EGUfmi
pH: 48
Reaction time: 20 minutes
Safety

Enzymes are proteins. Inhalation of dust or aerasols may induce sensitization
and may cause allergic reactions in sensitized individuals, Same enzymes may
irritate the skin, eyes and mucous membranes upan prolonged contact, This
product has been developed to resist mechanical effects, However, excessive
mechanical wear and tear or crushing may create dust.

All spills, however minar, should be removed immediately. Use respiratory
protection. Major spills should be carefully shovelled into plastic-lined
containers. Minor spills and the remains of majar spills should be removed by
vacuum cleaning or flushing with water (avoid splashing). Vacuum cleaners and
central vacuum systems should be equipped with HEPA filters. Wear suitable
protective clothing, gloves and eye/face protection as prescribed on the
warning label. Wash contaminated clothes.

Handling Precautions

Celluclast 1.5 L is non-flammable, completely miscible with water and safe
when used according to directions. Observe standard handling precautions to
avoid direct cantact with the product or inhalation of dust from the dried
product. In case of accidental spillage and contact with the skin or eyes, rinse
promptly with water.

A Material Safety Data Sheet is supplied with all products. See the Safety
Manual for further information regarding how to handle the product safely.

Page. 4:5 ﬂovczymes
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Storage

Enzymes gradually lose activity over time depending on storage temperature
and humidity. It is recommended to store the product under cool and dry
conditions in closed containers at 0-10°C (32-50°F) (e.g. in the hop storage
room). Extended storage and/or adverse conditions incuding higher
temperature or high humidity, may lead to a higher dosage requirement.
Further information on product stablility is available on request.

novozyrﬁes*

Novozymes Switzerland AG ~ Tel. +4161 7656111 Laws, reguiations andi thrd pariy rights mey pravent
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