Food Engineering Progress.
Vol. 1, No. 2, pp. 133~136 (1997)

ZHeIM FUFEAMYE 0|88 DI £ ¥ A #F &3

o] -

/l
Meddta s

Hleg ]
CEEL LD

o

Measurement of Moisture and Fat Contents in Pepper-powder
Using Near-infrared Spectroscopy

Seong-In Cho, Young-Min Bae and Dae-Hyun Noh

Department of Agricultural Engineering, College of Agriculture and
Life Sciences, Seoul National University

Abstract

Measurement of moisture and fat contents in pepper powder is necessary for on-line pepper processing. The
measurement was conducted using near-infrared(NIR) spectroscopy. Linear regression model to predict the
moisture and fat contents were developed and validated. The prediction model for measuring moisture content
had R’ of 0.99, SEC of 0.62%, and SEP of 0.65%. The prediction model for measuring fat content had R* of
0.82, SEC of 0.71%, and SEP of 0.87%. Therefore, measurement of the moisture and fat contents of red-

pepper powder using NIR was feasible.

Key words: near-infrared spectroscopy,

M OB

DFE I Ay Helzlo] EESEt A
7 gl w¥E F gl P LzEoltt A
AL Holl M2 Au A o] 85,000 ha(19933 &A)ZA
HAN oA B o} 225%F A6 Frtel a5
NEE T M 8o ol&HE 1FE A3l

3 uREe dxd H 7RE B45o ol g5,
AsF oz 7Pgeitt 1dE A2E Ao 7145t
23t Bsle FE Hal stvd 2, FH 2o
Aol 2 1EVMEE FAIE 7Y 4l 7h
Aol wa 1o, old wat FHE HFE & 1%
7}5- F7go] —57P6b_ AT EF ., 1996).

dutdoz 33 g sy AY AxHA
L, Medolit x471 & Ao gt 9F dxVE
o] &3ty HzET EF WRI|E olf3ld AxE
o, F343Q) o] o437 & AAH & A T
g% S3o] dasitt ¢ g S 22 dx
W e BAE wgog Fad F YA, o] WY

L.
L

Corresponding author: Seong-In Cho, Associate Professor, De-
partment of Agricultural Engineering, Seoul National Universi-
ty, Suwon 441-144, Korca

moisture content, fat content, red-pepper powder

& AZte] U R o8 Heaj7] “-H*F:C‘ﬂ Az A Ao
o o] &=7lele HHEA G, A&7 FE Tk
Z4 Wyl B3 A7t %18.'6}7“ HAct webA, =
391 F(1997)2 HA7| 2% (nuclear magnetic reso-
nance)Z ©] 83t NE7FF S G A& FH o
g 7heAd S AAE o

E7HE Uee B 139 g9 E 243 3

DFEXNE BT o] £ ez EA nF
Kol AW §HaFo] 28%H T X 7] W
Ao Yo e 17 e o= A% xuhg ¥
gt} add), 7R LEE o e Awe 1
Z7189] AT Bgo] Rae] dle] & &4 217] w|
ol AlgEE nZ01Ee AW g3 2ol da
st}

makA, B A e FatEel Y AF B 4
P AN T, 1996)] Bo] $&5 1 e <A

|

A B EAYEE o83l uZrlRe FF gy
24 grFe] &3 el tiste] dopE gttt 23
A EBEAY L A i 2 d99 &
# ~AEY Mo oM o] FelRed], A&t
i, B]ﬁ]ﬂ*‘l‘ ZAo] 7153l A5 ZA7t gast

olx], % Ao 5o 23 (on-line)L €]

l

Fl

iy



134 g

ol o] gt}
Mz Wy

AlR el Az
HFg2 g ol &HE AlRe i?éfﬂix} 3l
ARo] gare] Yehd & e Jd9S BF THdlor
o2, Alseie} 7 7] 4E :‘-ﬁéﬁ}b 435 E& A
Aok a7t R 3 EA Jdodg g3AIF7
Asl A Ao d & AT nErtR Aj8d
2 MZ thi ko] 85 HrMeea, dote F#9
Al Ad s BAEEE 3 e gds v
< Ao

R AW Fakd glFEo] uF oA e
7] w Fol], 2k ghafo| HR& WM YeEhEE
nE7FEe nFEM e AHEHIE AH@s] WA AsPA
A gt £ aErtRe Ae] B g
AL E 39 7he] FYs 1E AR

2

A7) (NIRS, USA)el Al A 28}
= 87 10gH = ‘%LTL qH g 7 ]'OVI ool A
UEg f23 Fo ~dER

A zHG sAEDe] 9§
nm~2500 nm)3d o], WFAFE (reflectance, R):E: 23
g Fofl F30 % (log(1/R)E HEA| AT}

A ol o3t 4 5

Ao

A 1E A2 (1997)

TE FFE AP TS ol &3 A2E AR
9] 7A Mg FF5d s AT dxe 0.
5g3 59 ARE 43°ColA 12417 AR A2
2 o] Fojct. AW FEFE HF AR B EFE
e AFEE HEgsoxhle(FET F,
1994y o] g3t A& Hole ol o] &8 &2
£ o€l ofl & 2 (ethyl-ether)& A}&-3+% ).

o|& Z¥o Ty U HS

7t shael §RES} ARl AT BAS BAa
R, AAE HiFOZ T step-wise B Aol o
A 319 2 Agact AdE 2¥e 2% A
FRYE AU, FEE B7Het7] fAshA SEC
(Standard Error of Calibration)& 7 4+5}3i ).

W REE OA HEE dlo|HE o] &35t 3
22 sl on, Agkalel 7k F(overfitting) S
743} 7] ¢8hA] SEP (Standard Error of Prediction)Z
Alzrste e,

g o ng

AxItRo| EE AWEY

nE7HRe] F% 29 ERQD S AW Tt
3 A% A= Fig. 13 2t} 400~700 nme] 5}
AhE 713 e o 700 nm 2l M BE §%
Z7F vl PolAle A& B 5 vt ole kR
o] Mo w7l Mol w7l o] JubA}l fgol 700
nmo]7| W&o ato_i £ 2 Tk 700 nm 01749 #t

1 0.8
0.9 Kr***—
Correlation 0.4
coefficlent of
0.8 moisture
0.2
0.7 %
0.6 1 0 &
g =
g =
Sos -0-2§
3 §
244 Correlation -
coefficient of _0‘4E
0.3 I 3
1 -0.6
0.2
0.1 '\‘ l -0.8
’ Absorbance of pepper-powder —l
0 N

400 600 800 1000 1200 1400

1600 1800 2000 2200 2400

Wavelength (nm)

Fig. 1. NIR absorbance spectrum of pepper powder.



AN 2R

e
to

Adeix = el Ao} S3 B2l (peak)E o| FH
A FFE7E Skt vk 7 B9e a7
EA3ke CH £+ O-H 59 2§89 &4 &¢els
ojth. B Ao M AP Ao tiide] He 17
Ae O-H Ee CH 528 FA= 7] i
MEEle 329 59 BTEL o8 8#d E2 &
+e &9 4wt € Rojnt
T 2HH 4o FREede] dH &
HAxtd o g A4as] A e v, A g
749, 1200 nm, 1700 nm, 2000 nm x| ¢] z}A}ol
< 38 AV Qo] Aot
T Eeke| ZiakA sy

F 53Nl Az Wi B%
<+ Z38A0. AlEe AF AL AR 7
Alge] e 2 1r]lrh Table 18 2 3]
AR E4g Jehdch @ 24 e s A
Yehf 2 917] wl@ol Hl&g 549 HolHZ #
& 4 ol FEAe oF SN S ol 8w, thE
3| A o] &8 =Y WFE step-wise¥ 5 Mg o
ofaial delsiict. ALE FEAe A () 2o
Step-wiseH = el ol ofsfA 1204 nme] A o] A
deon, o] Bt = gol olF e ¥ab #x2 O-
Hel] 23} wjge] %<o]lti(Williams2} Norris, 1987).
o] e xYF F(1990)] nx7IF FE FF
ZAollal o] &gt 1240 nme| 3} <IAMEICEH

eG4

A s
o] ok

4 o o op oft

st

Moisture content (%)

=34 416-204.891 X log )

1204

Mg Hakale]l 43 AgE 0.99] 3, SECE 0.62
%¥THFig. 2). AFE HolHE o] &3l HEgFAE
AZ819 S W SEPE 0.65%5T). o] e Agkal 9
SEC#® Ael #& FFo2 7dd AHae &4
M B FAd o & el FA0) 7HEF
< Bo5dnh

Fig. 3& JHFA & o] &3l dFd +F Iy} A

Table 1. The statistics of samples in
model predicting moisture content

development of

o] 43 u

719

8 *

2]

Moisture content (%) by NIt
& =1

3

5 10 15

20 ) E x
Wistwe content (X) by dry method

Fig. 2. The regression model to predict moisture con-
tent of pepper powder.
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Fig. 3. Validation of moisture content of pepper powd-
er using the regression model.
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Table 2. The statistics of samples in development of
model predicting moisture content

Calibration Prediction Calibration Prediction
Number 27 26 Number 26 26
Range (%) 8.82~30).68 9.13~27.46 Range (%) 6.45-12.60 6.72-12.90
Mean (%) 14.88 14.64 Mean (%) 9.196 9.305
Std. Dev (%) 5.54 4.87 Std. Dev (%) 1.713 1.738




136 A4 EZE A 1A 228 (1997)

w = =

Fat content (%) by NI
o
i

.....................................

—~

] 7 8 ] 10 n 12 13
Fat content (%) by Sodilet

Fig. 4. The regression model to predict fat content of
pepper powder.
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Fig. 5. Validation of fat content of pepper powder us-
ing the regression model.
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