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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.

B0 oA ErEs Fo G P g, B4 By 54 247 BA Sow duw Add o 2
k. F A £02 Astd Fo| 44 54 Beer-Lanbert WHOE HBT 5 v,

% 20 A wsh o], & g7 Yol H4sHe A5, AAR FEol WeAUA Pt hEAE Ak F

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}.

B %T=100x1T

784 2

— log ﬁ—loa L 1m‘|
0P w0 =logg % =2—10£m(%77

o714, T : Transmittance, A : Absorbance, Py : Initial light power, P; : Power of light through a

Bge AmE AARA, FE ARl FRoln, WAt dmest el g, §714%, BE opulwat Sow
F450] e,

webq wAe Ame wAs gel, AR A7) Aole] mE Fat Zolnrks oA el EAshs Fad
o FEsk 2MEHS o 2 43S A A

_13_



[0135] SAYM AHEDe 24 A W FD AR} W, 9% BAWMHE nHole Atk 53, 4% W)
e oy agvss god S4S velsitu g AR G Fo YRERe] Aue ugls
e Wolg WANIER, dIe] ORE FUT W o, FA B4 45e AdAE Fad
A9le] Hr}

[0136] @ 9% BHANL A AeNE BHdew FAD SABAL fANCF A, 2TEdoHow
seEy AR AL ARk gt

[0137] A7) ~AER AXeE oF AFWE @ Fo A wol2E AAsAL, 1 G| B 245 Fole v

[0138] HAEY AAFe F2 WHE HE3(smoothing), MSC(Multiplicative Scatter Correction), SNV(Standard
Normal Variate), Ho¥ Hulgh, dA W #& o] &3 3% A8, 1xk9} 23} v & (derivative) S54&
o]-83F Savitzky-Golay®} Norris Gap '8 %ol <l

[0139] o] T H&st WL ~FEF A I xoZE A7l sl AREEY, 3F H9 (boxcar
averaging), ©l& Ho ¥ (moving averaging), U4 H&3}(polynomial smoothing) o2 F#2 4 Jo.

[0140] S, HE3 P o2 E AAT £ e FHe] dov, v gL ks JEsis 49 ~¥9EY 93
7 4" F oo, Fas A9 visdlE Ueidle 339 X7 WA Gshift)E ¢ Joeng For J
f.3h}

[0141] Arshe Ha, HAda, €499 #S FHoldlo] 1 A2 U] Fo] fAgEE WS Telh, ~H9Ed9)
HAapt AE A f8sitt

[0142] MSCeF SNV 71H 2 33 A& de] a¥rt .

[0143] =, B9 F/, AR BHY AR UIF9 g witel 3o Ak A= Gk Y Alsel] digh wkE
3o AAAo] oA Aol axpzel 7ol

[0144] MSC 7IHe] dele ol g4 ~HAERHS 7For FAHYE BRE ~AEHS BAses 3oz, MSCeE o4l ~
HAEHOZ Py ~HEHS o] &3}

[0145] SNV 719 9] el oAl ~HERo] dg glonzg Ax A~HAERY FFHAR Gfslst ~FEHS o] §
=

[0146] AAE F 7P Bol 283t ¥y T shuE uEES ol &k AT k. 1A HE AAEE AR 9A
WH3lol] 7]913k= o] ~ekel(baseline) 9] oS AAs= A7 Yt

[0147] 221 3L v ite] ~AEYS FEATE afv) glo] Wol AgHr).

[0148] v &2 Norris Gap P4, Savitzky-Golay Wit HA &7} F2 AMEHH, vliEztAd o} v ~HAEZ 54
o] gEtxuR HAg 7+4 xAo] HQdtrt

[0149] 2 e FEe W SHeM ~HEZATY 9 FUE 2HA ~HEZuEY ~dEd] didk WA
o HEs Yy, 3F(Fr, Hogk, ¢4 H9she AarshEd, MSC, SNV, Savitzky-Golay®t Norris
Gap®] 1xk¢} 22F mlERQl 97FA] WS ALsa, AAME ~HEHS §F & HA 2AS 372 A 8351
FHd5nds NEAt.

[0150] 2 Aol Agst ~HER AAE W 34 A= v Eo.

[0151] © 2+ B HEgs
A= ! i Alit+j

[0152] ©ommtl i

a4 h . . .

[0153] o 71 A, 4 mean intensity of spectrum, m : Segment size

_14_



[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

on

. .'4;
mean
A o . . A th, . A
o] 71, i intensity normalized by mean, % : intensity of spectrum, ‘mean
intensity of the entire spectra
@ ke o83 Atst
A
i AD'.H
4. o, . . . 4 . tho, .
o] 71 A, A?I intensity normalized by maximum, 4 . intensity of spectrum, Anax
intensity of the entire spectra
@ 94 HLNE o]&3t At
A 4
o Amaz_An'.i.n
Doth . . 4. tho, . »
714, 4. intensity normalized by range, ¥ : intensity of spectrum, “imax :
. ) A e th, .
intensity of spectrum, “=& : Minium of intensity of spectrum
® NSC
o] ARl ~HER S ofFfjo] 3k 37 o] HARANERS o] gl FHAHNEHS T3
St (58h2] 4)
aga A S o) gt ¢ Lot b #Hs ol g3t RATTH(SEA] 5)
#5243
m
YA,
A_i — t=1
E m
. A th
o]714, 4 : Spectra matrix (Mn), i: Mean spectrum of wavelength ( 1%n),
spectrum
#5724
A, =0,A+5,
o714, 4 . Regression spectrum about mean spectrum (1*7) % : Slope, % : Intercept

34 5

_15_

<
T

££40l 10-1608626

Mean of

. ‘th
Maximum of

. ‘th
Maximum of

7 el Ae

M Number of



[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

on

££40l 10-1608626

4714, A Spectrum transformed by MSC

® SNV
n
M,
i i
1 -
ST T —
x’ (4; j—m)
V =1
(n—1)
— .th h cth
o] 714, ™ : Mean for all wavelength of i spectrum (?*1) Mo ' intensity of spectrum for i'

-

4. . h . .
sample, 4 . Intensity of spectrum of ' wavelength, 4s Intensity of spectrum transformed by SNV, 7
: Number of sample

@ T

Az FAES Qo A% o Fe¥(signal-to-noise)E Zo|7] Y& HE3= 3

av

Norris Gap m|&¥& F
A

Fob4 62 WAe wpgelw, SoH4 7 2 £94 8 14, 2 Norris Gap H¥ WA e},

#5496

Asmooth:j =- QI.TE +1

o] 7]4], M : Number of point, : Current measurement point
#2547

A;’ = Asmooth,i°mn - Asmoor‘i:,i—ﬂap

#5298

‘qi‘ = Aswmﬁ:: i—gmy 2% A-sm-m"h:;'-l_ ‘qsmmh: i+ gan

Savitzky-Golay W& W&3t AA )7t ¢4 dolelE o] &ste] 12} Ex 22F ME& sk Weltt. W &3t
d ~dEHe] 7+ A 6 shh

ANA, FAele
H& vhehe, 4
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[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]
[0195]

[0196]

[0197]

[0198]

[0199]

on

£=40l 10-1608626

78] 9
fo=S'b F = bbb it tb
k=0

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

F874] 10

df . -2 -n—1
i = Protbui +2bpai” + - £ mbi"
d'f,

F =2br‘.3 r)b 3I+ +fn 1|b
i P

-= .b

di" "

T4 11

8 3T 7 —

0b¢ Ew(f g} I

8 . - 2
b Z botbyit+tib i"—5) =0

W QY R en, FEs 2 DA
AA R A= e BAL el o8] AZol EFHo] = BFH FH} AF Al #AE FHTE
Y ALgHT)

XM (Partial Least Square Regression)
A
o]
PLSRS PCA(Principal Component Analysis)E EU=Z < J& 3] 2¢l PCR(Principal Component
Regression)ol A AFEZH o gwt 37218 Fal= Ay g, £5H50 AAER score vectordt SHWA
¢l YO score vector® inner correlations ©]-&3}o] ~FNET (independent variables)¥} AA =A% k3
o #AE 3 RER JLela oS3k WRelt).

&
By HAx A% 89 FE Aol BEEAA

(multicollinearity)o]

(ol3h 'PLSR'E e sfEUR ge FRE

H
H
Ui A5 NS sy A8 AdE ST

e M

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

2] 129} 7o), score vector tp(h=1,-- ,a)q_ load vector prlh=1 )

_U
N
w
=]
9,
R
[>
%
[
o
®
_ﬁ

b
rlr
4
%

2} W (Y)E score vector Yk (h=1,-a) 9} load vector % (h=1,- ’ajf’%

o
I
o
fr
i
ul
=
2
pJ
K
o
i
o
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on

££40l 10-1608626

o4 12

14 .
X=¥tpl+E
h=1

[0200]
v=>Yluf+F
[0201] A=1
Eb,t],+r,
[0202] h=1
[0203] ot 12004 at AR FAAF A5E ehle, b 4 WSl scores vector T L a) 1
gAATol. B Yol 3 A Melshol Lo Zr|gkon B F, obele] FuH4 13 WA FoA 162 Sl
st
74 13
X%
W=
[0204] ” Xt ¥ ”
7844 14
[0205] = Ay
784 15
v
[0206] || Y f ”
T8}4] 16
[0207] w =Yg
[0208] k2] 16004 Alat “ghe]l A AW el dEd, vy A 17 Uix] 8 195 Fasta, +H
34 grem 94 1302 HEolivh,
784] 17
X,
p=—7
[0209] it

_18_



[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

on

££40l 10-1608626

o4 18

o

PLE

#8419

t =t llpl

h3} Yol AW, 52344 2000 Wk F oscore vector 7+9] 3 AAFE ),

34 20

ulfffl
— T
tit)

A AR GAMGTE AYE W, S 210 met delel B Yo} Yo oxay Eot fg Tach,

814 21
B =X—tp]
F=Y—ba

F9, E O HAEsst 29 e 39 Ko Vg A7 Fe flem el 41d dnels
S, o, ofd WA 14 FhE

o

=5
PLSR R dd] A}&=E= ZAAWS S 0= dubdom =W Jl4rtls Jon, BHE cross-validation

AR Ao} Bguse Afsh Roldss oA9d Fo Fe 94 ool e ke 2
5312 129 b4 210 o AAE load vector i, % (R=lea)ep gjqzAs = 1Le) 2 A gge)
LAY F& ALEA e R dolr B8 Lo g Eusdl dolgis Yo q5pe

Astelm, WA 2opa 1204 (F2 Oy azge 6(=1-0) g 2o n2 4z,

fy=—
PhPh (=1, a)

=1 s, B0l e sy g (B Qg ogae wh=1oe)

=

il
-
o
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[0223]

[0224]

[0225]

[0226]
[0227]
[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

on

£=40l 10-1608626

%, Aggor wh=be)g Say 198 o)gale] o) gzgre 7ot

2 ago e Ay oSrdel AL BAsr] 9 Rz, SEP(Standard Error of Prediction), factor &

Z12)aL RPD(Residual Predictive Deviation) #S 83 4= 9r}.

514 23
_SD
RPD 7SE

o] 714, RPD : Residual predictive deviation, SD : Standard deviation, SE : Standard error

3. AR 2 A

w EHolAE AFSE HEY s 952 P& (rice, FF: AE) 20kg, FE(glutamic rice, FF: EFH)
4kg®& SEU, L& o] & AxE FHFE o]galtt

#Z 1
Ratio (Water : Ingredients) 1:1 1:1.5 1:2
Ingredients Rice flour 500 g 500 g 500 g
Steamed rice 2 kg 2 kg 2 kg
Total amount 2.5 kg 2.5 kg 2.5 kg
Water 2.5 L 3.75 L 5L

ARE A L WG LFRE ol§F F ol F aFom Wrdw, 7 age Ame 24 e 3le 2
= o =
u)

247y By A7) HEo] 1(AFE:2.5ke):1(Z:2.50L), 1(A
3

# 2
Sample name Ingredient Ratio

Ingredient Water

G1 Steamed glutamic rice 1 1
G1.5 Steamed glutamic rice 1 1.5

G2 Steamed glutamic rice 1 2

R1 Steamed rice 1 1
R1.5 Steamed rice 1 1.5

R2 Steamed rice 1 2

AzPAe FHA Qe EEL AWTE 5 OUR vPES 42 Ad, WAGES S Wé(seed mash)S
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5

uir
Hr
ulo

1Ee R Ll L2oln, HE fEe

v

Z3he] )

srde] AlzelA Au(E, 27FE 5)9

[0240]

u}
2

FodgAelA g Apelzh glont, wiehuH] &l

[}

[e]
R

[0241]

)

L= |

Ak AABR, o

o ¥

ol &o]

3
H

e EERY

o] &°l

=
=

[0242]

HA At

S

1513
=

ToR

Far, o] E

S

A

F E7E

ol

2] X

o 3A17F E<t

=}
=

MR
=

tod AREEE Wad P 700g

]

g 9

2 Az

o

[0243]

Ko
=

710um 3 (2535)

wA v,

Fod

S

[0244]

}3H(S10) .

o

eyl

!

A

500g

2712 A3 Y(S12).

o]

3}(gelatinization) A #

~

[0245]

=

S

e

ol

AzH B7FE 500g0] #Q B 2.5L

[0246]

o

Ao

gl

e A%

(

ulk
H

e ol A

25TCY

_
==

R Al

[0247]

FATH(S18) .

S

)|

on

-

3 TH(S20) .

[e:
A

at

"

=13
=

s

Q]
=

LAY B F4

e

[0248]

A TH(S22) .

A %

AA =e

[0249]

D A= A

[0250]

[0251]

2l AAw7E F4

[0252]

3|
F

& 4

Al wke} o, A e

L=
=

Ar

[0253]

[0254]

B NCE R

bol o5

H 2 o] g3

ﬂmo
N
o
!

ol

o

[0255]

ol gte] st

W A AzetEaY

[0256]

[0257]

2 (High performance

A= E 1)

ol %
b %

-
145

i3

s

LB

[0258]

.

(/33\
o AFEE AEE 0.005 N sulfuric acid® 33Xt 314

liquid chromatography, HPLC))<S ©]-&3}

sk 0.2

1§02 AL

s
<l

A ZnE 183 o

ol
N

-
[}

Al
A

il

[0259]

F 2AE AN

@,

A HE{(Syringe Filter)2 o3}

a9

£m

[0260]

Q
—
[l
==
o
o
o
= a5
QO
— o
N
— ©
| 2
=1 =]
Q| +
O —
jm)
]
5]
=)
QO
[an]
+—)
=)
<5}
=] =]
o 3
R ]
i <+
2]
=
—
—
—
\O
[a\}
S
=
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[0262]

o

1
el

[0263]

ol

el

gy EZAg] A2 (Dinitrosalicylic acid method: DNS method)e] 7}

BN

[0264]

& W o 2 = CBC(Copper bicinchoninate method)

3

[0265]

[0266]

o A=

vy

%2 g wey B

=} O
IS

Bo

[0267]

Ar

Ak Alof Az 3 2 2= HolEelt,

22|

[0268]

et )
+~| © Mw
—| =~
©| © 5 —
21
= > ..
=5 | £
3| 2 —
-~ o m
- = I
S o| &
al ol | A m
.ltHe
gl o = -
] Sl =2 & =
= ol S S 9}
= Q| = of
— ol o <
o =
o | © a O
H|Cn —
3| & =AY K=
(&1 = I N
| 3 L =
Rt IO e e
ol 2| Y=
ol o E| G| E| =
ol 8| © =
o 2 2| T
RN YS!
1= I o
ol 5| ° I
— < S| o
oo ©f &~ 2
[y = 5 o
D =
™ 3 —
— ()
i) 2]
S I
% —
Y Y
S} S}
o0 oI}
=]
~N
. [ap)
— ©
-
g
== [as] Wm
0| + +—
O
£z g |2
| op o0 o
—| I by
O o} &
= = S
S}
S
—
=N
=)
I
=]
=

.

i
, A1® 100409 0.1 N NaOH 100x¢, copper A]2F

A %8l

[e] X<
=S

1:19] H]&= 41°] copper Al

Aok Ast BE

[0270]

[0271]

80T~ 35

o &
T T

A

20010

575nmell A

microplate® &7l 3,

=

Fod 3001t AlE

o] 45

[0272]

[0273]

[0274]

bk,

S

713k AES HPLCE &4

[0275]

30 ERL mie} o],

i
It

[0276]

0!

57}A](acetic acid, citric acid, lactic acid, malic acid, succinic acid)el i

&

[0277]

st

i
i

ol 7}

ToR

o

~

[0278]

P

[0279]
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[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]
[0289]

[0290]

[0291]

[0292]

[0293]

Al &

20mLell

Chemical Co., Korea)® %

344 2

f

oL

of
o
4
|

WS
el

Totalacid(%) = Nx ? x 100

oA7|A, N :
Amount of sample (mL)

o, 2494 B9=4

Volume of 1 N NaOH added (mL), f

WAL FE(filter) WAo] F/E

2% @io] EAste] Abgol Aol Wi,

s=50] 10-1608626
#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 |CgHs0; 192.12 0n M 0.064
AKX
Lactic acid |C3Hg0; 90.08 a 0.090
h OH
Malic acid |C,H¢0s 134.09 H o 0.067
wo! ]],/
Succinic acid |C,Hg0, 118.09 o 0.059
) JL“/\ .
5o 714 mish o], RAFs RATEA ueh FASHIEGIS W sk gebd, o

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

o]F o}, HaF B2 (dispersive)®d o] #3F

S AdEsted A EAEt] T2 delHE grskA] Rske wilol 9l

3 3 ch =] (monochromator)oll £910= A A (grating)<
2 (Slit)e Aoz =Ho| 7M=stnz, wa iy AFsA Aol vtz AL83F 5=

= AAlolt.

3 Hxe] Fagels A5 F Qi ATE By 2ael
F FOY TN BYRY YAE olgdte] AP HEAol Hola, HHo] ur}
BUEY 292 Ausa 452 Bots
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[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

[0301]

[0302]
[0303]

[0304]

[0305]

o

AR el M S EACl AR S WA eR FdelA w2 HARdo]l Bl A 2]E (beam splitter)ell
H H

Joz Rzl sfuh=

Thabslo] a7 R AdPstal, e shbe T v ol s el 9

3 mbabsElof thA] shuE @A A A FHrE .

4 DAALAA WAL BAAI 1~ 227be] 2 ~ 3 mE olFekE o] FALCIA WALE BApAe)

2 uFol Tt B el

AT Feol M@, A Gl ES o 7 gl e 5 F& RAAAEGo] dojA
Ao}
T 6e B owmolA A8E Falo] e A BREA 4ol A9 Hol Lol
HZ6
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
Source 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 cmi1 (833 ~ 2630 nm)

Resolution

-1
4 cm 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 cm (0,005 nm_at 1250 nm)

Photometric linearity (USP)

Slope 1.0 +0.05 and an intercept of 0.0 +0.05

22 =
b2 (e} = =] o)
sAEYS S A 44 %

dt HEsh wu, GAsE 2R UAE ANFH v W] g, Fde el 9@ Fu

webe HZH e By AAEHS HA5s7] Jeids 49 F9l(quartz cuvette)?] AZEZol(pathlength) S F4&

= = [¢]
sto] ol £48 Solu, AAEH) JuEHE Hasshs Ao T8
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[0306]

[0307]

[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

o4 29) ol FHEs} 200 ARAL 2 ool glol @ AS T wo] Ao gl
o,
W ool g AdelE e Y FUe Y AR Sgol A8goss, nEYE Aol By

= 79(), (b)), (v &
o2 H7] oy},

a8y = 79 (d)d &=

i, _1,5_1% }\_\“ﬂ]EEJO] T,\:_L/Hoﬂ ﬁlﬁ_% = 9=

= 894 (a)= 3—] 5 E]Oﬂ 1&119,]&] —/—\—j—ﬂEii\_
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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 pm

Order-sorting filter

OSF-NTRQUEST256-2.5

Resolution

25 nm FWHM (full width half maximum)

Fiber optic connector

SMA 905
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of Z7le arFite] dio]l dow ko] 7P dkd] AYHUY] Wi ow duteEn
i1

w T E T AdEE e SsA7IHA faR Alxd e g9 oF 0.32 ~ 20.63%2] dT
ol BE o, o] A oF 0.30 ~ 17.56%% LHEFSETE

aga vk @EE ek AR o] glenw, o] £/ AFW 61, R19] W AEe] M w2 &
A& LE Byl
3) AAAE A A

Wb AAMEE Ade] At B age Az B gEA 4714 $4 ST Dart 9

Ao Ao R ¥3H = 557 fF7|4Hcitric acid, malic acid, lactic acid, succinic acid, acetic
acid) & o 14ds ARntEIHI R GFe3ict.

£ 21e f714] A4S ARvEANE o gdte S4T Ao FU1% RFEAY FEW 9AE oA
EWelx, % 22t nA% AvEIHNGN FEE v WAL PN Ao fUINeR AFAS 44
@ wmwolr

£ 27, 7, Wl Agshe 194, sUa, 094 A% 3% adEadve B 2

oF 89 ~ 046 AEsh BEPROR Uehgom, TuRE ASIE 4EF K71 A V@ Fol At AEH
A rsiet.
webd W owgel s AAAES Adtehsy SUAe FAOR o] ANSAT.

Agakee] A 20mle] e ARE o] &dto] HumZEUld AAeF 1 ~ 2%es dojrd F kvl

A 360rpme] SRR ARIF B1E Aolws 5HA AT

=

a8a A" HF(Digital burette 111, BRAND, Germany)S ©]-&3dte] IN FAZVEFS wwtr|oA 3] A3}t
I e A Alge] "ojrmy EZ o] @ w7bx] AlEE IN FAMEERS &S Ukl 1IN 97F21 0.059
2 3] 4HARE Tt

AR Azd A48 B9, ¢F 0.15 ~ 0.72%5 YERNer, EE Axd e F9 0.14 ~ 0.71%F
YER AT,

whee] AE ARE F 1327003, 1 FolA soe U el e, 208t RHe AEes
A=R=i = =) ) =

ARgsElT. whEkA 106709 HiolEE REe sidsh=d o] &8kglal 267)9] dolH
h

F 8 M B ASE A A vlelE e Hatah Ak, =

N

#* 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
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F 9% o] PLSR 37 RS ANEety] flske]l AHEE dHolE e Hut, Ak, vlolH ®e gloj&elt),

Z9
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

FmE FFE A3/ AP dolH T FA RS At

X 108 AR dSRAS /NEsty] A AHEE vlelE A H ol Bl

F 10
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
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A7te BE et AR e Ao dwhe s AHAEE Jdehs B 10470E o] &38k3lal 2570

F 11
Preprocessing Calibration Validation Pc Prediction RPD
R? SEC(%) R! SEV(%) No. R! 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 | deri . 0.976 0.731 0.954 1.019 5 0.979 0.723 6.77
2“d deri . 0.973 0.762 0.939 1.165 5 0.980 0.704 6.95
S. Golay | deri . 0.973 0.775 0.954 1.013 5 0.977 0.747 6.55
2“d deri . 0.970 0.818 0.927 1.278 5 0.968 0.879 5.57
e 2E B 0,95 oo 48 AAATE YERIT

Wk 7hE 9-4d Bul olild X TE dX &L mdg AAsGgoem, 0.9682 AAASFS 0.841%2] SEPES
B9t} RPDE 5.828 UERTH.

T 288 39 Al aEiEola, & 29% gy mdo] agiZoln, & 302 7Y 53 U o] &3 o=
Akl o Sgkell digh Axp e zo,
¥ 12& 3999 PLSR A3} go]Eolt},
F 12
Preprocessing Calibration Validation Pc Prediction RPD
& SEC(%) R SEV(%) No. R} SEP(%)
Raw 0.960 | 0.969 0.935 1.248 8 0.930 1.176 3.78
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 1™ qori 0.967 | 0.878 0.926 1.324 10 | 0.954 0.952 4.67
9™ deri. 0.970 | 0.831 0.937 1.224 7 0.955 0.873 5.09
S. Golay |1™ geri 0.976 0.752 0.918 1.400 10 | 0.940 1.012 4.39
9™ deri. 0.964 | 0.912 0.906 1.496 8 0.942 0.980 4.54
3kl PLSR A3, BE PLSRY Aol A 0.915 o4 AAATE Ve
7h @& SEPE= 0.812%24], d3E 6‘;‘%}94 PLSR¥} o] MSC A E 3 oy =&HEd, oju HAd

AQAT= 0.9620] 2.1 RPDE= 5.470] ST},
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