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**~~CJ~b1~lvh i1~m~1Lfl~1~"'~U-:Ulnl~m~~U~1eJ~1'1uaehh1~1'UVlCJml"llm~,

1~fh~~1CJbfl~eJ'ISpectrophotometer

~1CJ~~UUL* a* b" (Minolta)

l~rilml~-U~Vli1~(Viscosity)
,

-Lfl~m Brookfield DV-II+
-Lfl~eJ'IBrookfield RVDV\!:lT Cone and

plate

KooC;:

Koocs

i:J~YJ'1l (9)0 n~:w
'UB~b'VI~1eto
n~:w

__ - ~------~---~----~-----

ei'~"a1fi1U'in1"a

(U1'V1/~1eJEi1{1)

~oo

~oo



(9)0
I Q.I Q J,I l.I

fl1';jmCJm'W"fl~ru~a'Wmrlrl';j~(1)1CJfl"a.:l,
"il"Vl';j';jpjt1(vl1b-U'Wfl1';j1(1)m41Vl,j'1~"Ua.:l,
-MmtJ~tJ1ifl1';j)

- (9)0 -

Koo~

e)(;l'j11"i1'U~n1':i

('U1'Vl/~1mh.:l)

..0"1 II
'j~v~n~1'VI L"lI

l\.1n1'j1bR'j1~~

'j1Vn1'j

1(1)~1"il(1)VlCJ(1)1\.1~~~nru~~tJ,
(Droppingpoint)

<foo

Vl(1)?la'Um1~fI.:I~11\.I~~~.nru~brl~a.:l~181.:1

(Stability testing) ~1CJ15Heatingand
thawing cycle ('oJ cycle)

'oJ Vl(1)?la'Url11~baU1n'W1~"Ua.:ltJ';j1"il.nru~,
(Compatibility test) <f ?lm1~
I .Q. .Q. If cv

b'V rl1tJ1fl1';jbbfl~?l~11brl11~Vl?lm bb~~'WWJ'W1
'U "

a~11Vl1i~1Vl-r'U~~ ~.nru~ brl~a.:l~181.:1~a
"
(9)?l~1 (11~-WWJ'W1tJ-r'U~~11-M~1'W1\.1en rl~.:I)

"Koo~ <fo - (9)00 ~'W <fo,ooo rio - (9)l!Jo1\.1

~\.IltJ

Kooes ....- cf,ooo rio 1\.1

Koo~

Koo~

Koo~

Koo~

Koo~

....
(9),000 tJ1Vl cno 1\.1...

/rl-r.:l
....

(9)00 b'V 1\.1

....
(9),<foo (9)ct1\.1

<foo

(9)0,000

*';j1CJfl11~ <f - ~ ~"Ua-rtJ'u~fl11~a.:l-rtJrhtJ~fl~1'OJ1fl~b~CJ1"u1rutJ1~~1
" " "

-Ma.:ltJ~lliifl1';ji rieu
**';j1CJfl11~ b'V mru"flfh~a.:lfl11~WJ'U1?l~11 Vl1iVl~ai1?l~';j"Ua.:l~'Wbm"flr11

\J \I \I \J

~a.:lbb4.:111CJ"~bBCJ(1)Vl~m';.:1~1a ~1.:1({i'1i1) bb,,~-rtJrhtJ~fl~1tl'UViuu fl1~ CJfla'U
, "dI 0 .Q. Q.J 0 cv Q J,I q 0 cv .II J.I J,I

b'1"1a (1)1b'W'Wfl11~1~"U'W~a'U?l1Vl1tJmru" flrl1~?l11?l1rlru~1ba.:l "flrl1~a~ u"il.:l
" ""

';j1CJ"~bBCJ(1)Vl~a~.:I~1a~1.:1({i'1i1) bb,,~-rtJy.)1tJ~fl~1tltJVi~'lTfl1~CJfla'Ub~a
"vl1b-U'Ufl1';j~1~~'W~a'W

***1~CJ~b1mm i1'Wfl111bm1~~'lTtJ"il1fl1'Wm~-r'U~1a~1.:1 bb"~l1i';j1~

1'WVlCJ(1)11"Ufl1';j,



- (9)(9)-

mooKootf

v

1~1'i'1eJ~1~~"wi~ NIRS 'j1lJti~f11'jPim~m-UeJ~l'i't.!

bb(;l~?I-rl~?llJf11'j(S-project) -:51'L.!TU(9)0 - tfo

1'i'1eJ~1~

Kootf

v
1~1'i'1eJ~1~~1EJi~ NIRS 'j1lJti~f11'jPif1~lL-UeJ,:j~'L.!

bL(;l~?I-rl~?llJf11'j(M-project) -:51'L.!1'L.!tf(9) -

(9)tfo 1'i'1eJ~1,:j

Kootf

v
1~1'i'1eJ~1~~1EJi~ NIRS 'j1lJti~f11'jPif1~lL-UeJ~~'L.!

LL(;l~?I-rl~?llJf11'j(L-project) -:51'L.!1'L.!(9)tf(9)-

tfoo 1'i'1eJ~1~

Kootf

d"1 v
1::EJ::L1al'V1 b"l1

Lt.!f1111LI"l11::~

oJ ....
eJ(;1111"l1'U1f111

('U1'V1/~1mh.:j)

mo,ooo 'UTVI!

'1l~1'i'1eJ~1.:j,

(9)00,000 'Ul'V1/

'1l~1'i'1eJ~1~,

®oo,ooo 'Ul'V1/

'1l~1'i'1eJ~1~,

?llJ'U1if11'j'V'IeJ~1'i'11'l11lrnllJVI'L.!11'L.!Jl

( 'o:li'L.!/1'i'1eJ~1~)

Aoo~ - ®

1::EJ:~L1a1m.y
It.!f1111Lfl11::~

e)1'l11fi1'U~f111

('U1'V1/~1mh.:j)
'lJ'lJl~(;)leJ~l-!l

nl1-!l <f '1l:W. em

bU'IJ (9)<f bYll'UeJ-!I

Fl11:w'ltl'IJ1

Aoo~ - ® 'lJ'lJl~(;)leJ~l-!l

<f '1l:w. x <f '1l:w.

<f '1l:w. x <f'1l:W.
(9),tfoo

(9),tfo 0

*'jlE.Jf11'j~ (9)i'L.!~1'L.!~eJ~ii"u'L.!1~rnllJm1hh1eJEJf111 ®o '1!lJ.

** 'jlE.Jf11'j~ (9)bb(;l~® Vllf1~mf11'jtJ~'U?lm1~.fnEJ1~mI.!VI.fIiibb(;l~fl11lJ~'L.!lJlm~1'L.!, " ...
(®o ± ®eJ~pflb'1!m~EJ?IbL(;l~rnllJ~'L.!~lJWV1'B'o:ltf± tf%) A~fhtJ~f11'jtJ~tJ?I.fIl1~

1'i'1eJ~1~(;l~boo tJ1V1



o '"6'I11PlU

Koo«;
, "

fl~\.lfl-r'ILLsn

(9),000 U1V1/

~lB~l\l fI~\l~VlhJ

'" ' ...e:J1Pl'a1f11U'afl1'a

(U1V1/~1eJ~1\l)

"fI-r'I~~ <tOO

UlV1/~lB~l\l
tV ClJlJ~Q QJ~

n1'~flVl~1'~nVlVll~15fll'~flVlL~U

(Maceration)
Koos;

Q.I cv 1I.Q,q QJ iJ'

nl'~flVl~1'~nVlVl1~15fll'~flVl'BU

(Soxhlet extraction)
Koo~ lo.ooo UlV1/oW"1l

,
LfI~B\l'~L'V!~~1'vh~~6'I1~ (Rotary evaporator) Koos;

Koos;

LfI~B\lLWfl~1'v11~1mfl'~J11'Vlmlv.J~

(Simulated Moving Bed Chromatography: 5MB)
Koos; 1llI,000 U1V1/

-&1111'1

(Microwave vacuum dryer)
Koos;

(Spectrofiuorometer)
Kood; (9),<too

(HPLC)
Koo<t l!:>,<too U1V1/

(9)0 J1U~~V1~~\l (Ultrapure water) Koo<t

Jl tl'a1 P1-;u1 fllElBBU

(Deionized water
Kood'

LfI~B\l'~L,jVl~l~ 1BJl (Steam-explosion) fll111~

l!:>~11l'

- ~lLtJVlLfI~B\l

Koob <too - (9),000

LfI~B\l'~L,jVl~";m1BJl (Steam-explosion) fI1111~

bTl<t~11l'

- ~lLtJVlLfI~B\l

Koob l!:>,<too - bTl,OOO

l!:>,ooo um/rrrs
"tJB1i

,
'" 0 I

(9)<t LfI' B 'I V11LLt:.J U (Square sheet machine, l!:><to

mm.)

(Vacuum drying oven)
Kooo

Koob



Ivo

bfl~m~VlbbCJf1b~El (Screen)

(bJbi'hJ croo fl~1J)

- (9)m-

Koob

oJ ,

\9l'JElEl1.:1

I , l.::d
bfl~mih.Jb'V!1tl-:JbtlEl (Centrifuge) Kooo

e)\9l'nf'hujfl1~

(U1'V1/tol'Je:JEi1.:1)

Koob (9),000 'Ul'V1/1'U,"" ... ""bfliEl-:J bfl~ El'Ut:-J1fl':i~Vll~

(Size gum up tester)

Koob boo 'Ul'Vl/1'U

bfl~El-:J FT-IR (ATR) Koob CS:::oo

(Pulping unit)

Koob b,ooo

boo

(Freeness Tester)

Koob

Koob snoo

bfl~El~ PFI mill Koob moo

bfl~m High consistency refining Koob boo

Koob croo

Koob'JI

Iv~ t1-:JtJ5mru~1m'W "lJ'U1Vl (9)0 ~(;li 6'11'V!~'U?lb~El~

~ihfhJ1ru"lJEl-:Jbb ~-:J?I~

(Shaker Incubator)

Koob'JI

Koob'JI

Koob'JI

~oo

bfl~El-:Jt:-J?l1Jbb'U'UtJVl (Internal mixer) 6'11'V!~'U Aoob'JI- Iv

mm

mCS::: fl~El-:JflVlBVlfl1Jfl111J~El'U (Hot temperature

compression) 6'11'V!~'Ut:-J~\9l.nrusntll-:J'Wlil
"" ..bb~~'We:Jm1J€li

Aoorn - Iv

Aoorn - Iv



~o

- (9)~-

AoorrJ - l!J

"' ....B\9l')1 r11'U'm 1')

('U1Vl/.a-1111.:J)
.. OJ •

bfl~m'H::bVlCJ{;lTVn~:::mCJ

(Rotary evaporator)

"1J'Ul~(9)~{;l~

(Vacuum drying oven)

"1J'Ul~(9)(9)ct~\9l~
.,
.. co..,

bfl~f)'I'V1~?fB'Uu1'1~'I"1JB'Il?f~

(Tensile machine)
.., ~

n~e:Wil~'V1111"f'Ubb'U'Ul!J{;l1,
(Light Microscope)

AoorrJ - l!J

Aoo~ -l!J

Aoo~ - l!J

rnoo

(Ultrasonic processor)
ctoo

(Light Microscope)

Plus SO)"lil'l 0.(9)'Ul1'Ub:W{;l~()'I (9)l!J.rn

1:Wfl'Hl'U

- Filf1l1:wl'il'1~n~'U'Uf)'4mfl (Zeta potential)

1m'U"lil'l - ctoo mV ()'I + ctoo mV

rn,ooo 'Ul'V1/

~1f)~1'1

rn,ctoo 'Ul'V1/

~1f)~1'1

bfl~f)'I~~"1J'Ul~f)'4mflbb'U'U1i'flll:W~'U~'I (High

Pressure Homogenizer Model M(9)(9)o-L

Microftuidizer (9)~,000 psi)

- Fil?ff)'UHbfl~f)'Inf)

(9),ctoo

"ctoo 'Ul'V1/fI~'I

*~lCJm~~ (9)J1Vl,rn~1f)~1'1h]di'U (9),000 n~:w

**~lCJm1~ l!JJ1Vl,rn~1f)~1'1~1:whidi'U ~oo n~lI bb,j'lvhnl'S?fn~ snfI~'I

bb~:::~"1Jf)1-rr'U~m~~m,jl~lvh~:::mCJ:WltB'I
"

***~lCJm~~ sn J1Vl,rn~1f)~1'1~1:whjbn'U sno n~:w bb,j'lvhm~?fn~ en fI~'I

bb~:::~"1Jf)1i''U~m~~f)'I,jl~lvh~:::mCJ:Wlbf)'I
"

****~lCJm~~ rnrrJbb~:::rn~ ~lbij'Um~l~CJb~lVl,Jl~"1Jf)'I~f)'ItJ~mim~

VllJ1CJbVl{;l



- (9)et-

bfl~fl-:lenJbb~.:Jbb'U'lJ'yh.JeJmJ(Spray Dry) "u'U1(;lfl1'j"

'j"~b·vW(9)0 ~~'j"/1'U(~ i1t:w.:J)

- ~1btJ(;lbfl~fl-:l

- ~1~1b-U'Ufl1'j"

"U'U1(;l~o ~(;)'j"

- ~1btJ(;lbfl~fl-:l

Koocs

Koocs

bfl~fl-:lG'(n(;lG'(1'j"1'i'1CJ15G'(n(;l~fl'U(Soxhlet extraction)

"U'U1(;l(9)0 ~(;)'j"

bfl~fl-:lvl1bb~.:Jbb'U'Uy.j'UeJflCJ(Spray Dry) "u'U1(;lfl1'j"

'j"~b'VICJ(9)0 ~~'j"li1t:W-:l

- ~1btJ(;lbfl~fl.:J

bfl~fl.:J'j"~b'VICJ~1v11c;'l~c;'l1CJ(Rotary evaporator)

"U'U1(;l1!:>0~m
bfl~fl\lvl1bb~\lbb uuu -db~flf1bb~.:JmCJ1~?fm1~

G1tyty1fl1P1 (Freeze Dryer) "U'U1(;leto ~~'j"

~~(;lfll'U (Laboratory fume hood)

Koos;

Koos;

Koos;

Koos;

Koos;

"' ''''v~'i1fl11'U'in1'~

('U1'V1)

lo.ooo 'U1Vl/fl1'j""Ufl1i

(9),etoo 'U1Vl/i1 t:w.:J

~o,ooo 'U1Vl/rn 1'U

I!:>,ooo 'U1Vl/fl1'j""UflH

(9)b,etoo 'U1Vl/I!:>~

i1t:W-:l

~~(;llflG'(1'j"bfl~bb'U'U~mfifl (Canopy Hood) "U'U1(;l

~o*(9)l!:>o*rno '1l:w.

~~(;llflG'(1'j"bfl~bb'U'U~flvifl (Canopy Hood) "U'U1(;l

bo*bo*rno '1l:w.

~~----~~~~--~---~-~.----_. -~~--.---~~-.~~--- ~~-

Koos;

Koos;

-~~~~~--.-~--~-----~--~-~.---.--



- (9)'0) -

1cHa~eJ.:jtJ~u~n11
~eJ~eJ.:jtJ~U~n11

(Lab No.)

Ko0(9) EnergyCrops and FastGrowingTrees Laboratory

~eJ.:jtl5U&if11'jL 'VIAl'UlG1~Vl'(f'V'l~.:j.:j1'ULLG1~1mi'lL ~1

Kool!:> Plant Production Laboratory
~eJ.:jtl5lJ"'&if11'jL'VIA1'UlG1~f11'j(:.J~I'lVl'(f

Koom KUBIOMASSLaboratory ..
~eJ.:jtl5lJ"'&im'j'VIIn?leJlJ?llllJ"'&iL~eJL'V'l~.:j~1l.J1G1LLG1~(:.J~I'lnrusn

Koo~ Herbs and Bioactive Compounds Technology Laboratory

~eJ.:j'\.J5lJ"'&imsi 'VIAl'UlG1~?ll-J'U1'V'l'jLLG1~?l1'jeJeJfl~'VIB'Vl1.:j~1m'V'l

Koo<t Nondestructive Quality Evaluation Commodities Technology Laboratory
~mtl5lJ"'&if11'jL 'VIAl'UlG1~f11'jmT~?leJlJArum'V'li';'Wfl11IntJ15bJvi1mtJ

Koob Natural Fiber, Paper arid Textile Technology Laboratory
~mtl5lJ"'&if\1'jL'VIA1'U1G1~L~'U1tJ m~1n1~ LLG1~~.:j'VIeJ

Koolrl Enzyme and Microbial Technology Laboratory
~eJ.:jtl5lJ"'&if11'jL'VIA1'UlG1~LeJ'U1'1f11LLG1~~~'U'VI~~

Koo~ Cosmetics and Health CareTechnology Laboratory
~eJ.:jtl5lJ"'&if11'jL'VIA1'UlG1~LA~eJ.:jci'1eJ1.:jLLG1~(:.J~l'lnru,1L~eJ?I'(fm'V'l

Aoolri-(9) Natural Rubber and Biopolymer Technology Laboratory
~'¬ ll.:jtlD'lJ"'&if11'jL'VIAbowlG1~tJ1.:j'V'l1'j1 ((9))

Aoolri-I!:> Natural Rubber and Biopolymer Technology Laboratory
~'¬ ll.:jtl5lJ"'&if11'jL'VIAl'U1G1~'V'leJ~Ll.J'¬ ll{~1m'V'l(I!:»

Aoo~ Starch, Sugarand rice Technology Laboratory..
~eJ.:jtl5lJ"'&if11~L'VIA1'UlG1~Lbu.:j'll11'l1G1LLG1~-rr11


