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= Bl Atk mebd AaE BAL SIS BAH BAo] WEA] Fubslojo g,

ZALE Fo] EAlo =Ysld JAFFe diF= xWolA whAE =4, olE AWHAl(regular reflectance &
specular reflectance)®tal dtt}. o]} 72 ¥ WAL= YAMH ] oF 4% o] E-3}sjr}

AAFZe] UYHAE &4 UyE ddxe] diE Fw Zow thA] HRAk(body reflection)¥il, d¥E= I
(absorbance) ¥, d¥-= &4 W= A% Adgc.

Ao olal FHEE Fo Fe g 9, $4o B Fopd 2% 2 Sox Adw A o9 2
Btk B4 vl £o2 skl Fo) 24 54 Beer-Lambert WHOZ AP 5 ek,

%= 20 mAlE wpeh o], golg &7 Yol FASE A5, AT A HeuvA prt dAE AvE T

ol , ¥3}-&(Transmittance) ¥} &3 %=(Absorbance) ofg]e] 482 13 482 22 yeld 4 9t}
S, THEE FHE 948 AEUsE YEY, b2 §oZ P (optical density)tilE FHr}.

A J
B, %T=100%1T

34 2

100
W" = 2'1021]](%7')

P,
— logyy— —log 1 =1
l.llp1 0 084

o]7]4], T : Transmittance, A : Absorbance, Py : Initial light power, P, : Power of light through a

29 2AERe] S R 2 24 g JUS wel W Wik ok}, 4 Asel Felo] g}
== 1 P
-

I

/‘\_]__

o=

oft

LB o]

Mg BASh @, Amel 27] Aolo] wE F3b dolmrk A el A FAA%

ol
4
ot
o
fr
ox
>
1,
rir
u)
iR
i)
i
h}{l
BN
et
fu)
ox
o
fru
>
>,
e
[>
%
(m
o
o
S

S e}
5% 4, oS B

23
o
N
y
&
kﬁ

oA AfERe S4 A YR EQ AAsh §, 9% BAwWsE nguolol B, S,

o
y

k1
[
o
©
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[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

B 9% A42QL PeAY) AANE Ao FAB SARAL G} o, ArEdoHow
Ey A S

471 2AEY dAEs oF @4wst 9 8 S wmol=E AlAsta, 1 Gl mE eaks Fol=

~HEH Aol F2 WWe HE3(smoothing), MSC(Multiplicative Scatter Correction), SNV(Standard
Normal Variate), B3 Hdizgk, €4 HY #4S o] &3 359 A t3l, 129} 23} vl (derivative) SAS
1)1
H

o] 83+ Savitzky-Golay¥} Norris Gap ¥ o] Utt.

o] T H&st WL ~FEF A I woZE A7l Hsl AREHEY, 2F H 9 (boxcar
averaging), °©]& ¥ (moving averaging), TF&4] H&3}(polynomial smoothing) o2 &= 4= i},
S, HE3 Y o2 E AAT £ e Aol Qo v wge #1ks JEsis 49 ~¥9EY 93
7 &4 £ glon, Fast Agdie widlE YElhle 349 $X7F WA Gshift)E § Jernz Fort ¥

Aatshe Wat, Hdigh, AN @S Fohdlo] 1 A2 vro] Fof tAsehs WS Tk, A EH]

Aol A9 Sgels.

>4
g,
[
oX,

2L Norris Gap w & Savitzky-Golay W] AA g7} 2 AFEEHY | w]E71Ad wel ujiE AHAE 9]
o] gEtxuR HAg 11

B e Feld M@ odad sMEsas) 2 fuY 2qad seseoee saEg) ge 440
g 3

o, HAdg, €A WHAwH A

) o
wol 97bx] WS A g9l AHE AANEHS
P

o
4o -
Shs
j&
_>,i

M
ok
Y

>
2

)

o
ol
2

1 th . . .
o714, Ai : mean intensity of spectrum, m : Segment size

@ HEgE o1& A3t
¢4;'

A‘:A

mean

_14_



[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

on

£=40l 10-1605995

CLoth . . . ho .
o714, A?I ' intensity normalized by mean, 4 . intensity of spectrum, Ao Mean of

intensity of the entire spectra

® HAvgte o1& Aatst

4, o, . . . 4 . tho, . . th
o714, A?I intensity normalized by maximum, 4 . intensity of spectrum, Anax Maximum of

intensity of the entire spectra

@ 474 HYE o83 At
D tho, . . 1. th . . ‘ . ‘th
o] 71 A, A?I intensity normalized by range, 4 . intensity of spectrum, Apax Maximum of
. . A'n' . - th .
intensity of spectrum, “=® : Minium of intensity of spectrum

=S ofeho] £84 33} o] AALASYL o) g3t BRAAEPS TH T 2 vhgl 4%

aem APAANE olgtel T Gok b ghe o) gate] mAHTHEHA 5).

. . h
o714, 4 : Spectra matrix (Mm*n) i: Mean spectrum of ' wavelength (1*m) m : Number of

spectrum
784 4

A.=aA+3

o714, 4 Regression spectrum about mean spectrum (1*7) % : Slope, % : Intercept

34 5

‘4:' B 3;’

0;

A =

o714, A Spectrum transformed by MSC

® SNV

_15_



[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

on

£=40l 10-1605995

M, .
s
1, -
4 (4,—m,)
A e —
[ 2404 = my)
v i=1
(n—1)
— -th b . -th
o]7]4, ™ : Mean for all wavelength ofi  spectrum ("<1), M. : " intensity of spectrum for i

‘45 8

4. . h .
sample, 4 . Intensity of spectrum of ' wavelength, . Intensity of spectrum transformed by SNV, "

: Number of sample

® v

4
%
1>
(o))
flo

sk oy, 54 7 8L 5k 82 13k, 24 Norris Gap Pl A g o]t}

794 6

Asmoo-:h:j =- Ql:!'l +1

o7]4], M : Number of point, : Current measurement point
Fg4 7

‘4;' = Asmooﬁ:::'—mn - Asmaoﬁ:::'—mp

T4 8

‘4:5 = Aamoez‘i:: i—gm 2x Asfrm!‘f:::'-l- Asmwﬂ:: - pap

Savitzky-Golay V&2 H&3l dA2]7} FqH HolHE o]&3le] 13} T 23 v]ES dh= Wyolth. HEg)
H ~HEHY 7} AE FACE omtlNY Ho R oga] 375 84 602 HE w|Rele] FA g

71, FAQo= TFHE #H vEe o HA Ao o] HAUV HEF SH(SEHA 11). 8 9+ v
Ao e, o4 108 o2 mEa AS et
#2249
£.= S0 b it = bg+b,yi+b i+ +b 0"
=0

o7]4, " : Polynomial of degree (n less than 2mt1)
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[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]
[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

on

££40l 10-1605995

T34 10
d a a5
d‘—i' = b +bi+2bqi" +... +nb "]
d'f, .
? =2b,,+3%X 2 5i+...+(n—1)b,i"*
&f,

L -b
ar
T4 11

_2 (f;—u )=

osh o], vpkd ~AEY AAelt AAEY Z4 A 7l o WS wol =& AARAL AE 9
9% e wAstEd Agake JEl

fEge A gl o8] AZel o] gt A 9 4R Aolo) AR PHHE

!

a) % HA A5 3] AR H(Partial Least Square Regression)

i HLE A FATAHs 'PLSR'E 3hHe AHEHH Fe FE2 BFE Aol ygFdiA
(multicollinearity)e] doju= A% FJATAS Fyst7] A& Alotd £ o).

PLSRS PCA(Principal Component Analysis)E EzZ 8% FAE 3#2<2 PCR(Principal Component
Regression)ol A AFEH o @t 3| A S 3= A= 2, THEHRFA 2HAEH] score vectord} HHHA

=21 YO score vector?] inner correlationg ©]-83dle] A~ E ] (independent variables)®} AA AW k3
o BAE I Bz Jfdsta oS Wioltt,

= 3& PLSRY 7@ :o|t}.

2] 129} o], score vector tp(h=1,-- ,a)q_ load vector prlh=1 )

_U
N
wm
=]
9,
R
[>
%
[
o
E
_ﬁ

b
rlr
4
%

W3 (Y)= score vector ™k (h=1,-a) 9} load vector % (h=1,-a) )

1o
Bl
o
htt
i)
)
=
2
N
K
utd
i
e
Y
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[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

12914 ae Qg ARG

AAzeleh. Wa Yo @ 4 4

oy

Wy =
B 1||

14 14

:Xu_;l

o4 15

v

i Eairra —a
I 7% |

#4416

w =Yg

S8 1604 AtE Yigke]l 4 e ol +=Hed,
< ] 1302 HEolztt),

_O‘L
pJ
&2
|o
2
-
<
1>

744 18

b
ol

n=

#8419

t =t llpl

by o]

T,

Mg HERAT,

_18_

oiff

ohg 5t

k2] 200 whEl ¥ score vector ZFY 3| HAAF

£ TP

A~
e

A= W49] scores vector

e, o9

13 WA 8 165

tylh=1,-,



[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

on

£=40l 10-1605995

#e44 20

T,
uit

1= 27
tit)

A AR AAEE, F3h] 216 whet dlolE] 5 Ko} Yo oxjely Eeof g i),

814 21

B =X—tp]

F=Y—ba

a7, E o AEsst 229 A 39 Xoh Vg A7 Fg fom wypeln 49 2ue

@k, ol o) Habs 14 F7ha,

Bl
tlo

A

5

o~
T

PLSR ®dlo]] Alg¥E= ZAAAge] /g 0= Ay o g Zgduao JfrotsE H o HE cross-validation

o Agac,
FARE A7 SGuee Assh gobdss expad Esh Fe g4 oo she g 2 €k

b4 129h 8t 216 o) AAE load vector %, % (B=lea)ep gazs E=Le) 2 A age
&

HAL S AHEEA ge dgus dele 22 fo gg Fusd doges o q45ge

Koy,
t, =
" p{ph (h=1,—,a)

Bh=1oa) ) ang BG=1o) g 2ay 1ad (BY g ogae BRTLoalg oy

7, Azqon a(h=loa)g ey 198 olgstel Yo dzghe Fa,

Boutgo| = s o Srde] HIgAS Bl el RZ, SEP(Standard Error of Prediction), factor 4=

2] RPD(Residual Predictive Deviation) #< 8% 4= Ut}

5

o714, RPD : Residual predictive deviation, SD : Standard deviation, SE : Standard error

3. AR 2 A

_19_
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£ol

MHr
ulo

[0228]

ol

joly

: A1EF) 20kg, P (glutamic rice, &

[0229]

o

=

(seed mash)

=
=

1:2
500 g
2 kg
2.5 kg
5L

Water
1.5
1.5

Ratio
1:1~ 1:20]a1,

IES AR 24 wet 374 1
]

1:1.5
500 g
2 kg
2.5 kg
3.75 L
I==]
T
)

Ingredient

24

Z
o] H]&o] 1(ME:2.5kg):1(E:2.5L), 1(A

710/m™-(25

HIE2 o

1

A7k AAER, o

ksl

aksitt.

5

H

=)
Kol
= ,

1:1
500 g
2 kg
2.5 kg
2.5 L
o]},
x 2
Ingredient
o] v

Az o

=

_20_

H

3L

Steamed rice
Steamed rice
Steamed rice

g gl

+od

A=)

Steamed glutamic rice
[e)

Steamed glutamic rice
Steamed glutamic rice

o

Q2

o]

52 T

=

—

Rice flour
Steamed rice

g A5 HE Ho]Holt}.
Total amount

Ingredients)
o2 deAUL.

SAm, AgEE AR gl

q

=4

27] o

Water
=3

Gl
GL.5
G2
R1
R1.5
R2

°l

e}

=8,
k=)

I

W
Sample name
I9E]

4

FoATH(S10) .

=

Ratio (Water :
vl

Ingredients
E=1=S

sy AzelM A=CE, LI 59

27F At E =
4= 2wl ARgE o] AxEs AR

e
o= ol

°

T
A2 Al

g

A

A

:2.5kg):1.5(&:3.75L), 1(A=:2.5kg):2(=: SL)E T4

e EERY
o gol

A5

=

A=l

=

=

=

-

uk

=] Az
500

[0230]
[0231]
[0232]
[0233]
[0234]
[0235]
[0236]
[0237]
[0238]
[0239]
[0240]
[0241]
[0242]
[0243]
[0244]



[0245]

[0246]

[0247]

[0248]

[0249]
[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

T3, TR A7LEel e Wk

Azg A7}E 500g0 2 &

Z83] AL T 22 900gS Yol 587 W
HEY fae

o FA3ATH(S18)

D A= AH

g As 2 g AzE 6719 whde
545 Al

AFF Ase 2HEY 54 5 Fshe
S0l eAE AN ¢ Jleng, =5

2.5LE2 ¥o] Z3}(gelatinization)Al#
Arh(S14).

25Ce] &2 FuolM AZ3 v, dao] 44"

4023 SAee] 443"
AR he S AxekrH(S22).

A5

o2 7T10mg-E olgsto] dAY A7|= AEEATH(S12).

W Feha, 109 B 0E

10-1605995

BHjo] 25T ol

BRI, S AR

AEFATH(S20).

=4 =70
e FF FA = FAAE o8 FA st A A=vtEIgAE o] 8ste] FFetE I
FHEATAAA 2 s FF FHoe FAHAAE ol&ste] FAste WHE AL 9l
o]l g3 dTL T O A BE Wo| Ao A wFo QIS WAL BF z7)d AW
e AgsA Z47] olele walo] Qi)
w2 EdeM = v AR FHo| shEdt aAdE dAIZvtEy 419 (High performance
liquid chromatography, HPLC))& ©]-&3}%it}.

| AHEE AlEE
um A A2 e (Syringe Filter) & o] 3}t

o AMgd A&

= = [e}

7+ = zPi]sq.

0.005 N sulfuric acid=

gste] 145 AAAP RIS A0 AEFE 0.2

Z 3

Item Condition

Instrument Dionex Ultimate 3000 HPLC
Column Rezex ROA organic acid column
Column temperature 60T
Mobile phase 0.005 N sulfuric acid

Flow rate 0.5 mL/min
Detector Shodex RI-101 refractive index detector

FAYL Y3 YR PHozt o
4 wol B85 Yovt, of e Aot

CBC(Copper bicinchoninate method) "'

o] 01];]_‘

_21_
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[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]
[0274]
[0275]
[0276]

[0277]

[0278]

[0279]

[0280]

a4 54 e

Items Condition
Reagent A 97.1 mg of 2.2'acid disodium salt
3.2 g of sodium carbonate monohydrate
1.2 g of sodium bicarbonate in 50 ml H,0

Reagent B 62 mg of copper sulfate pentahydrate
63 mg of L-serine in 50 ml H,0
Copper reagent reagent A : reagent B=1 1

= 1:19 v]&E 49 copper Aok A x3HC).

o~]

CBC - Aok A%k Aot BE Alxetm, Alzd Ao} Ash

Z}zte] wtAw AlRE A2 Ao wwvt He® sAe & A8 100409 0.1 N NaOH 10040, copper A]<F
200u0Z 41-& % 80TollA 3587 Wk AT,

N [’J

2 1587 A7 & gJallS o] 83t 3000 A EE microplate® %X &, 575molA FFE

ool Y] AEAe S0l gl g Uehie APoR Tsel BUToR AU,

D APWE 24
AT G S40) BA, AAAE o] DR TR A7 ARG PR B5T

F7E 4L 3 30 ekl ukg} gol, 2me Sl A9sk Agxle] EUsh,

712 g AL & 57FA(acetic acid, citric acid, lactic acid, malic acid, succinic acid)el] 3+ A
(e}

e ARE T 1Ak, 59k, 10dAke] BETE i “g 3t 57}*«1 7k s wagk ., gheko] sh

Z 5
Type Molecular Molar mass Chemical structure Titer of 1 N NaOH
formula (g/mol) (7 value)

Acetic acid |C,H,0, 60.05 0 0.060
H,C OH

Citric acid |CgHg0; 192.12 0n M 0.064
LR

Lactic acid |C3Hg0; 90.08 a 0.090
h OH

Malic acid |C,Hs0s 134.09 o oM 0.067
HC ,/u\)\n/lm

Succinic acid |C,Hg0, 118.09 0 . 0.059
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o

ur
MHr
ulo

Fob wApake] whel 1N NaOHel ol
1 N 28 uEH(Samchun

EF 47w ol 8.

15}

O~
TRk

KoR

: Titer of organic acid using 1 N NaOH solution, S :

s
ot
VX — X ]
5 00

A

Volume of 1 N NaOH added (mL), f

Chemical Co., Korea)® %A

Amount of sample (mL)

Total acid (%)
714, N

344 2

[0281]
[0282]
[0283]
[0284]
[0285]

1X10
N
R 0
R
)

X

()
"

1

[0286]

—
o

i

} 2218 (dispersive) 4] 9

H(filter)

7 e B

[0287]

1A Rk

ZA2H(grating)2] 714

L

S

=
=

] Bkt

1o

kel
pal

fo £@ HolEE

©

A7E =4

i

k]
il

atof Apgel Al

5

&
=]
A 33 2] (monochromator )il

p

L

s

o]
a5

i

A
!

2 AR T

[0288]
[0289]
[0290]

el

FT)

transform;

A A

=

A

W3}k (fourier
A

]l

shel <] 9|

ol Wl o 10 ~ 1009714 FEAAT.

Z]l'o

2}

ato] kA 7

S

ax:

=

=

717] UjF-o] He-Ne o)A

(interferometer)

[0291]
[0292]
[0293]

yjr
wr

o
]

=
<]

]

EEE

5]

&

[0294]

[0295]

]

gg o] 57 g
oA WhALEL BARA o

Z 2] € (beam splitter)el

Eal

=1
g=

SRS

=

dell A

-
(¢}
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WA} o]
APAIL 1~ 2%FFe] 2 ~ 3 mm

[
X
=

L

st

S

oA WAl

RN
e @A gt 8o

]

A&

S
I
H

FEAp wtel] gt

3 Wl v

1) Fgo] ¥3

[s

[0296]
[0297]
[0298]
[0299]



[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]
[0307]

[0308]

[0309]

[0310]

[0311]

YT Feol M@, A Gl AES oz 7 gl e 5 F& FAAAEG] dojA
A,
T 6L B odgol A ALgE Felol Wa oA BHRA 49 A Ho] Lol

#Z6
Items Specifications
Detection High-sensitivity, high-stability matched InGaAs
Interferometer Proven frictionless, stable, long-life michelson
Instrument dimensions 40.6 cm (width) x 68.5 cm (depth) x 33 cm (height)
Weight 47.7 kg
Sour ce Long-life, high intensity halogen NIR source; spare source included

with system, guaranteed filament image alignment

System status indicators

Indicator lights report scan, laser, power, and source status
cont inuously

Operator communication indicators

Red, vellow and green LED indicators communicate pass/fail/prompt

Sealed and desiccated Yes
Purge Optional
Operating temperature range 15 ~ 35 °
Power requirements 90-264 VAC
Integrated computing Optional

Communications

Plug and Play USB communications to PC, no addressing or
administration required

Network and control
System communications

Direct PC to ethernet allows file system and OPC
communications

Spectral range

12000 ~ 3800 cm (833 ~ 2630 nm)

Resolution

4 cmf1 across spectral range (0.6 nm at 1250 nm);

4 )
2 cm__option across spectral range (0.3 nm at 1250 nm)

Wavenumber reproducibility
(system to system)

Better than 0.05 cmf1 (0.008 nm at 1250 nm)

Wavenumber repeatability
(single system)

-1
10 measurement standard deviation < .006 cm

Wavenumber accuracy

+£0.03 cn . (0.005 nm_at 1250 nm)

Photometric linearity (USP)

Slope 1.0 +0.05 and an intercept of 0.0 +0.05

Bget Bt wu, dAEE oA
~HERS SAsE A 47 9

ojide] dyA= TR Blsl sr] mitel], =] Aol i Fat

mEkA] ZHZHe R ~HEYS 35317 A AdFH(quartz cuvette)2] A ZZol(pathlength) & FH3}
N

s
BRELS HLsets Ao Fasi

£ 6 b AEYS F5ety Bad JRgold AGTFNG dAF Erold,

Be] MBS o] gate] AHEYS e F B HFW AHe] PRl A NIFRES A4S,

SEFor Aes AL FRAE M= Adieltt(lm, 0.5mm,

S Y Wel WY F, AR AAE BRAEL o ged] Wim
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[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

814 28} o] FHEs} 200 AL 2 ol glol @ AS FasE uo] Aol gl Hoz wud - 9

a8y = 79 (d)ell =A1E 0.1mm

2 oA FabEl AREYY FHEE 2 olsR Uehgon
=, Fobg sdEgle] 24 289 5

A =
WA g ol galed Baelst wadE S Hdd Ame] A=A A5

of

EF, RS dem 2 o] 31139 HolHR TAE AAENS AEEAY

0. Imm i‘—_]_ ]_4 )\"Oﬂ“ﬁ“ﬁl.@. 2—1%}-?} _’%‘_3'6]—5 1:]-5]‘(‘)4%__ 7]'X]Ur, %%EQ] ﬂé}ﬂ—@oﬂ/ﬂ —}[:—“ir]_— Ogcl'ﬂoﬂ 'H%é‘],l‘—__‘__
CR EEEC RSP TR R

of
fo

bt
oo
rlo
o
iie]
Lo
mlm
Olt
ol
92
i)
i)
2
el
%
it}
o

N
il
2
Y
ol
N
o
rok
S
ox
tlo
3
>
=
bt
g
o
o

= 89 (a)= Hzx: ool wME Aoy AdERA
(wavenumber )& 3} (wavelength) =2

AAR Gzt el A He] Tt

ol 2kl EEEA AlaE R dSEEE NEely] fste] FlE A E Dispersive) A9 &
3 232

e S Ao SRR AR FRAFEYY] B4 AARE BUHP S A7 FAE ARE UG
9

o FUE SAed BERA gAe TAER, E 7 Fuld oAy 2R 449 A9 ol

= ,
o
#z7
Item Specifications
Manufacturer Ocean Optics
Model NIRQuest512-2.5
Dimensions 182 X110 X47 mm
Detector InGaAs linear array
Wavelength range 900 ~ 2500 nm
Integration time 1 ~ 200 ms
Signal-to-noise ratio 4000:1 @ 10 ms integration
Dark noise 24 RMS counts@ 30 ms
Grating-standard Grating NIR1, 75 I/mm
Standard slit 200 ym
Order-sorting filter OSF-NIRQUEST256-2.5
Resolution 25 nm FWHM (full width half maximum)
Fiber optic connector SMA 905

% 0o mAR vhsh o], FriY 2AM EFRAFAEL SIA AFE(D), AT L), B A2 BEEG),
% 274 v, AARG), 2H M6), AFNMNE TIT = dvh.
94 2AERVEY 4T SRS A B4 3

=
- H
A . 3dFE Ad 8l 24kEo] A& 7](InGaAs

r
o

A=
Auroz, FuY AAEZNEE FUFARE olgdel AHEYS A5 PR Hof gov, fe

ol

A
=t
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[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

[0338]

[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

[0347]
[0348]
[0349]

[0350]

[0351]

[0352]

FE o8 A5 W 10 ~ 20% F=o oA EHE op7|siAl Hrt.
i1

B T E 2100m o] el FolAM e Fd3 #dE Fed AdEdHe] E4" 5 dvkar #ddte],

FEUBAFE S W, % 100 A vhek gol, £2kel wUEY A2ue FEek
E 108 712898 Y wE mUEY 29 6 e,

2494 e 2E RUEY Azge = 100 A" wkel o], A3 FuoFd xAEznHE
g

FeH AES A2 2 FUE AAERNEL AE of 10mtA oz 4A

sAERTE ] FHR7t A5 Ho] glo] ARGl Wi AEE zdste] Hde AAEUL A5 -
ek,

a) AP sERvEe] A4 2AEY I5 A7

W oagel s FU1g AfEZvEs) 0.lm Fdols] Yo HAxel AAEAL ASHY] fatel,
ZA%H(integration tine), #% FFAAEY I5 5, 4& AAPH 5L A 49 SRS

A ERuE7E Agdats Ao R F 650000122, FHoztH F7E 2
= dl¥AdAx FE(reference intensity) #te] ¢F 50,000 AE7} HEE T2 alo]A wF A

s, 88 Brstel ~MEAS UehEs 44s,

o) AVl FAAY) 2AFAE ol gatel AR Aod7} hssid.

2 Ao Fde MAIE Adigke oF 33%2 HAste] oF 50,0009 FEE VHAE ~HEAS S F U9
t}.

T 11e ~HEZUEHE o] &34 6057 EAHE AFHEHo|t},

olof e} 110] =X ule} Zo], 308 o]F AW AHAEY Fnrt dAE Fe vehie AL A
t}.

A3 X oA TG E wo]2E Fol7] Y8, TR AT T3 Haw HEIE 3¥JER HAT)
o] molzo] 93 mAgge ~ANEY £AS HLde ¢ JuE AP T, Fo] WA ZHM AdER
2339} FAGE ~HEAS F5T F gt

ul. wdeE] g RUEE A2E

of W wdy FF oF &g AAE(30)L A3 wdE d@E RUEHE AAda 39
3 W E(33) 2 Ao (34)E FITE & 9}

ol#ld Bax(10)= oleTER T, FAeR 2RE 2HT 5

Hax(10)de FAa8E ddsiA ZaAd F JAES EEHADY g3 FEEE 39 gl
impeller)(12)7} »FA=E 4= )t}

sl

2] (turbine

dax AoF20)E dax0)d vtEy 7 A 2 dax10)dA iy $dgE FRE u £ =
5B A% HZ(peristaltic pump)(21) H#& Aojad 4= 9
<

A& 5of, Fax AoF(20)= Fart IPH= st 2= B HHl IAH(12)9 IHFrpm) o A, 2
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[0424]

[0425]

[0426]

[0427]

[0428]

[0429]

[0430]

[0431]

[0432]
[0433]

[0434]

[0435]

[0436]

[0437]

S5541 10-1605995

ANAAA A 7o a7} BAstE Ao BEE YT}
E 269 ()9 (el WAS o gF 97 BAHe] An, & 269 ()9 (Dol FRE ol8F 497 =
1=]o] Ut}

g, A9} B9 H&d ugl F47t

|&0] FolABZ wde] AlRE 1

>

i

Jud

srdE)e] BE AEe F O1327R 80%v RS ekt ARSIl 20%e RS et ARl
uhEbA 106709 dlel8lE HHls ek o] 88kglal 26719] dHlolE & o] &ste] ATl

82 it 2 ASE fs) AR dolele] Hydh Hagk, Ak, x=8AF Holsolt

=

Z 8
Number Mean Range Standard deviation
Calibration 106 10.71 0.15 ~ 17.94 4.75
Prediction 26 10.59 0.16 ~ 17.11 4.69
¥ 95 «43E o] PLSR ®4] A HolEolt},
Z9
Preprocessing Calibration Validation Pc Prediction RPD
R SEC(%) R SEV(%) No. R} SEP (%)
Raw 0.988 0.510 0.983 0.611 6 0.972 0.772 6.08
Normal- Mean 0.976 0.728 0.969 0.839 5 0.957 0.960 4.89
ization Max. 0.985 0.576 0.981 0.657 5 0.973 0.760 6.17
Range 0.977 0.725 0.971 0.807 4 0.940 1.136 4.13
MSC 0.973 0.778 0.970 0.828 3 0.944 1.086 4.32
SNV 0.966 0.874 0.961 0.945 3 0.926 1.215 3.86
Norris-gap deri 0.986 0.553 0.982 0.634 4 0.969 0.815 5.76
2" deri 0.983 0.610 0.983 0.623 1 0.953 0.985 4.76
S. Golay deri 0.986 0.551 0.983 0.631 4 0.969 0.816 5.75
2" deri 0.985 0.576 0.983 0.628 2 0.963 0.888 5.28
Fme ] PSR BHAT, AN 4 @ AAEYR AAE NG AHEY BF 0,904 A4
AsE weda, b S5E Bae Augde BE Ae 1T SR, o= AFHE AnlA S
4

9 37F 4o WwEgor FUIshe FEo] e A 43 o] wa B FUMEITHE Aol oF, 1490,
1950nm F=91¢] B3 &3S dAE W Aol 3a9 A7|BEok= oF 2200 ~ 2350nm ¥ ] A7t o] =

Al vreRskTt.

o] JH2 Wy Fob AL TUhet BHo] JSS AW, B Il 19xe} 10Ut ~AHEYHS v
SIS wolx= o] Foxe] W P FreXl AoR yehdd weEl, 43g FFHsyl e Zd
ZwdE Aow ddEd,

T 282 dE RES ol gste] oASpT ASiUS vEhd ERola, E 29¢ /MY 5% RdS o] &M A
=S A5 A} oS53k HAk(deviation) ZLEold),

E10€ BAFe) PLS 57 mDS ] etel AgH vleleel F@, EFAA, dold sl o],

[en)
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[0438]

[0439]

[0440]

[0441]

[0442]

[0443]
[0444]
[0445]
[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

on

==

10-1605995

Z 10
Number Mean Range Standard deviation
Calibration 106 4.52 0.30 ~ 20.63 4.81
Prediction 26 4.23 0.33 ~ 16.06 4.42
3L FHFE A58 fIe doly FAY w9 WS AMEssit.
¥ 118 3o PLSR 23 HolEo|t},
F 11
Preprocessing Calibration Validation Pc Prediction RPD
R SEC(%) R SEV(%) | No. R} SEP(%)
Raw 0.963 0.925 0.947 1.121 6 0.962 0.729 6.07
Normal- Mean 0.959 0.979 0.947 1.114 5 0.964 0.803 5.51
ization Max. 0.964 | 0.908 0.949 1.094 6 0.963 0.826 5.35
Range 0.934 1.236 0.925 1.326 4 0.916 1.283 3.45
MSC 0.920 1.358 0.913 1.436 3 0.892 1.452 3.05
SNV 0.933 1.243 0.925 1.328 4 0.900 1.364 3.24
Norris-gap (1% gor;. 0.954 1.024 0.934 1.246 3 0.949 0.985 4.49
9™ deri . 0.985 0.592 0.967 0.876 8 0.961 0.842 |5.25
S. Golay [1% geri. 0.952 1.048 0.931 1.278 3 0.947 0.985 4.49
9" deri 0.970 0.834 0.932 1.261 5 0.938 1.036 4.27
kAol PLSR A3}, 7Fg & SEPE 0.729%2] #3t 0.962¢] AAAGE olf-wl XS A & TdoA 7}
F skt
A el AAASLE 0.9630]3L, SECE 0.925%¢] AT},
Az AolA AARAAGTE 0.9470]9, SEVE 1.121%0])21 ). oW, RPDE 6.07= 1= g},
T 302 MEd 2d F U % mde] I AAS gz o),
= 30004 7Y §-8k BEe wloly o] gho] @o] AT
ol @ d3eNE b2 gadte A4S Ued Aoz, 43ge AATE 9oz HA e FH9
frAFsEA T
53], 399 oS 2dr d3& walel ddo] e oA 7w 3t FAEAY

F 12
Number Mean Range standard deviation
Calibration set 106 0.54 0.14 ~ 0.71 0.12
Prediction set 26 0.54 0.18 ~ 0.70 0.12

5% Fe) ASnd

el A of o] FAF W
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[0454]

[0455]

[0456]

[0457]

[0458]

[0459]

[0460]

[0461]

[0462]

[0463]

[0464]

[0465]

[0466]

[0467]

[0468]

[0469]

[0470]

on

£5951 10-1605995

# 13
Preprocessing Calibration Validation Pc Prediction RPD
R SEC(%) R SEV(%) No. R} SEP(%)

Raw 0.907 0.038 0.896 0.040 5 0.883 0.041 3.00
Normal- Mean 0.905 0.038 0.890 0.041 3 0.904 0.037 3.32
ization Max. 0.902 0.039 0.897 0.040 4 0.901 0.037 3.32

Range 0.898 0.040 0.889 0.042 4 0.889 0.039 3.15

MSC 0.866 0.045 0.851 0.048 4 0.838 0.046 2.67

SNV 0.889 0.041 0.863 0.046 5 0.847 0.046 2.67

Norris-gap | deri . 0.892 0.041 0.883 0.043 2 0.831 0.048 2.56
2"“1 deri . 0.881 0.043 0.872 0.045 2 0.818 0.050 2.46
S. Golay | deri . 0.892 0.041 0.883 0.043 2 0.833 0.048 2.56
2"“1 deri . 0.909 0.037 0.893 0.041 4 0.880 0.041 3.00
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g e
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[0471] T 389 (a)e} (heleE PSS o]g3te A7 EAIHEY i, = 389 ()¢ (D& FEE o]&3ts FA57t
EAIE o] gl
[0472] o] 0.1 mm AR2o)E 7IX= FHloz AXE A A8E SH3}Y el FoadEY o)
[0473] Z71ol = e 240 AFEE Als 9 2o Hgo] M= g AFEH F47F B Flo] B Jgs v
= FHEE Ueigd. o3, = 389 (b))t ()9 1092 zgZe}l o] Wyl P v 79 Wil Zo
FO1EaL, o 2200 ~ 2350nm Fie] WMsF WA AE AT 5 AU
[0474] °F 1000 ~ 1650nm G99 %719 FFAHEHME HHY JES Yehdy, 10934 E 71278 7IA=
FFx7t B2EAJ
[0475] 2 oA e ~FERE oF 1000 ~ 1200nm FFlA HBFA dEtRoeH, dE S Tk d3E I3 o
ol AzF 718718 VA E SRR Wgsglt
[0476] wAg o] ME AlgE Felo] WE A MM AFE WAy FASA doleE EElshe 283kt
[0477] = 2 13270¢) ~FAEAGA outlier 3749 AAERS A st 12074¢] ~HAEH = 304 AL shdet=
o AR 20%E BES HTed AREEIT.
[0478] Z47be B Ay Ao Ure AAA dusd AHANEE NEEtE 2l 104705 o &sklal 2570
= Aol AFgsT
[0479] SIS o] &S B2 103712 BES Jdeled o] &k, 26705 HFol ol &3k lth
[0480] X UE FUE 2494 FA2 5% ~dEHor d3s IS BRAYS Ay oo
F 14
[0481] Preprocessing Calibration Validation Pc Prediction RPD
R? SEC(%) R} SEV(%) | No. B’ SEP(%)
Raw 0.975 0.745 0.959 0.965 7 0.968 0.841 5.82
Normal- Mean 0.943 1.124 0.924 1.309 5 0.919 1.409 3.47
ization Max. 0.964 | 0.887 0.949 1.066 6 0.951 1.071 4.57
Range 0.980 0.656 0.970 0.822 7 0.966 0.891 5.49
MSC 0.977 0.706 0.967 0.858 6 0.986 0.568 8.62
SNV 0.980 0.655 0.966 0.877 8 0.982 0.657 7.45
Norris=gap 1% qori 0.976 0.731 0.954 1.019 5 0.979 0.723 6.77
9" dori 0.973 0.762 0.939 1.165 5 0.980 0.704 6.95
S. Golay |19 gqori 0.973 0.775 0.954 1.013 5 0.977 0.747 6.55
9" dori 0.970 0.818 0.927 1.278 5 0.968 0.879 5.57
[0482] Murgl ®d RE 0,95 o] 4ke] 97 AAALE YERT
[0483] g Mgl RdA offd AAYE A &2 RdAnt 53 AAE YEPNAAT AGAFIT =ol I
A& (over-fitting) el Aoz 7F73}AT).
[0484] wEbA 7h 93 Bdl oY AEE ehx] e el Mo, 0.9682 AGAGFe} 0.841%2] SEPE
HITh, RPDE 5.828 UtERT)
[0485] T 39% 3 AF agzela, & 402 ¥y 2de TZoln, ¥ 412 7 5% RAS o83 oS
Aol A Sgkel gk AxF g zol),
[0486] ¥ 1565 999 PLSR A3} o] Eolu},
X 15
[0487] Preprocessing Calibration Validation Pc Prediction RPD
R SEC(%) R SEV(%) No. R SEP(%)
Raw 0.960 | 0.969 0.935 1.248 8 0.930 1.176 3.78
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[0488]

[0489]

[0490]

[0491]

[0492]

[0493]

[0494]

[0495]

[0496]

[0497]
[0498]

[0499]

[0500]

==5361 10-1605995
Normal- Mean 0.950 1.087 0.925 1.344 7 0.915 1.282 3.47
ization Max. 0.964 0.919 0.943 1.163 8 0.934 1.138 3.91
Range 0.961 0.958 0.931 1.287 8 0.933 1.148 3.87
MSC 0.982 0.654 0.936 1.233 10 0.962 0.812 5.47
SNV 0.980 0.691 0.932 1.276 11 0.956 0.899 4.94
Norris-gap | deri . 0.967 0.878 0.926 1.324 10 0.954 0.952 4.67
Z"d deri . 0.970 0.831 0.937 1.224 7 0.955 0.873 5.09
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