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Moisture Measurement of Red-pepper Powder
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Table 1 Comparison of sample window to predict moisture content of redpepper.

&3 F7Hms) 0.01-0.02 0.05 - 0.1 0.1 - 0.15
AAAFR?) 0.721 0.883 0.829
SEP. 2.05 1.32 1.60

A9 48 ZAAE EdE NMS110€ ] 83lo FIDAZE YS3ly 137129 48
L 2A37) 9% 7L 005-0.1msY-g & & Alaiu}.

32FID 13 & o83 q5+8 534

FID A3 & o] &3 1F71FY §488 237 A8 3909 WSS AFsant 4
E AYYHE A7 FL3AT AEY AAl d5E HYE 10%5E 30%[Yew, a3
IE2A F5E o]l EXIGY A YE F IS AHEd 71719 calibration THL
T3t 2Y 4= 909 A Eo] 3 calibration FHolth, AAASE 099011 SECE

—196—



029% Atk

Calibration® & o|&3ld 307/1¢] MEe] sty HF S AAAUTY 29 55 A
Z7E Jehia glen, 2E8E F3td ST 43 NMS1I0e ©| 83ty £3F 2
#E Hwdn ok FAH g ZAASTE 0956010, HFLAHSEP)E 1.42% At

o] A}E ZAHE 10MHz NMSe ¥73 A%S X717 dalN &g F30) 7%
F2 & 7 YN, AEE 5 RYF LS FéA FrE S HAEE =
ol F3AdE ¢+ UM

k3 2
5|
2 3{
* 4 ot
5524 N 0'121
g{] 2(-119
] "0
L' 17
o 19 a
z e
1 13
o, 1"
9 - —L 9 + . - 4
] 14 19 X ] A 9 1 13 15 17 19 21 3 5 z
2 8 BN 22 8% tHEN
Fig. 4 Prediction model for moisture Fig. 5 Calibration curve of the FID
measurement signals

3.3 Spin Echo {3 & o] 8% g+8& 53
¥

Spin Echo A3 & ©]&38te 1Z7179 &8 Z337 98 2509 Y=g &3]
Soh AE AZYYEE A1 FYAT AEY AN 58 HAE 11%REH B5%HC
o, Blx3d n=H F4+& Ftol B X
A2 ME F SNE AYId  7)7)9
calibration F4-& F3lHh 1Y 62 549
AE] N calibration FHoitk. AAASF .=
(R)E 09501911 SECE 0.264% S . fs

Calibration¥t & o83l 20709 4 '
Zol ate PEe AAAPS 2y 7 & ¢
A ARE YeEh3 9oy, LEYHE E3ly
=233 83 NMS1108 o83ty &A%
ARE vlwda Ao N digk AT 7 " e, - °

2F &Y U

£ 0907011, AFLAHSEP)E 145%H . Fig. 6 Calibration curve for Spin Echo

—197~—



Spin Echodll €% =ee FIDRT © &

& e ZE oft 1FE o Tyd
89 "l &o] wo} Spin Echod A% Y Fx
7b g3 Zgol we RE wedd &
g\er
-
6
4. 8 2 Ag ‘
B A7E NMSLIOE o83l #5¢ & T o . . 5 5 n s
A dudEE AMEsin AgE ¢ndEE o 8y w8

o)l g3l pEIIR Uty F48L 233 Fig. 7 Prediction model for moisture

' 2x02 $YHAT. ¥4¢ &3 ¢xg measurement

< /ME3719138o FID9 Spin Echo A3 & ol &§33on 4z disiy 43¢ T3 2

& Hrhstd

a7+ AH}E 993 oS3 o

1 2x7HFe &8-S FA37] A 323 dndEF L Adsiyct

2. FID A5 7S A3 4 73N FE EA3H7IE d39d F4e 23 730l
0.05-0.1ms¥] F3to] hE Fholl vis| ¥+& ZAH HIE7} %oy, AFATE
0.883, SEP.+= 1.32% %t}

3 AF" &3 FUE o83 FID A3 E USIHHUD 9ole AMESL o83y
calibration F4& 30719 MEL 0|83 Rdg HFIHADL ZAAASFE 0956,
SEP.« 1429

4. Spin Echo A% & 539 F4 FneFE /MNLsa 20749 AEE o83l =
€ AE39d. @A ASE 0907, SEP.= 1.46%th.

A AIAE FRIH & @ 10MHz NMRE o839 1E7152 FEEHo| g

¢ F AJG. FHLAE 01719 Hardware ¥ ¢3nElEo] dig A7/ 23 A42

o A o]t}

g

n
L

ned

BEY. 1901 F R B 4@ BunFe] 4 € EF A 54 HARS =7 A
Eigta g,

HAE. 1991 159 4T H 4FHYH JxSA vadd. G4 =8 Z230%n
e

ADavenel and P.Marchal. 1992. Discriminant analysis appled to moisture

—198—



determination in raw materials for animal feed by pulsed NMR. Transactions of the
~ ASAE 35(6):1891-1897

ADi Nola and E.Brosio. 1983. Bound and free water determination by pulsed nuclear
magnetic resonance. J. Fd Technol. 18:125-128

ASAE Standards, 4lst Ed. 1994, ASAE S352.2 Moisture measurements-Unground
Grain and Seeds. St.Joseph, MLLASAE.

B.LMIlller, M.S.Lee, JW.Hughes and Y.Pomeranz. 1981. Measuring high moisture
content of cereal grains by pulsed nuclear magnetic resonance. Cereal Chem.
57(2):126-129

EW.Toller and Y.CHung. 1992, Low resolution pulsed magnetic resonance for
measuring moisture in selected grains and kernels. J.Agric.Engng Res.53:195-208

Ernest W. Toller, Yen-Con Hung, 1990, Magnetic resonance for measuring moisture
in wheat, corn, soybeans, pecans and peanuts, ASAE Technical Paper NQO. 903008;
ASAE,; St. Joseph, MI.

Emest W.Toller and W.L.Rollwitz. 1988. Nuclear magnetic resonance for moisture
analysis of meals and soils. Transactions of the ASAE 31(5):1608-1615

Emest. W. Tollner, W. L. Rollwitz, 1987, Nuclear magnetic resonance for moisture
analysis, ASAE Paper NO. 87-1008; ASAE; St. Joseph, MI:ASAE

G.H.Brusewitz and M.L.Stone. 1987. Wheat moisture by NMR. Transactions of the
ASAE 30(3):1086-1090

HK.Leung, M.P.Steinberg, L.SWei and AlNelson. 1976. Water binding of
macromolecules determined by pulsed NMR. J. Fd. Sci. 41:297-300

J.H.Chung, and L.R.Verma, 1991, Measurement of Rice Moisture During Drying Using
Resistance-Type Sensors, Applied Engineering In Agriculture Vol7(5):630-635

M:M.Banaszek and T.J.Siebenmorgen. 1990. Moisture Adsorption rates of rough rice.
Transactions of the ASAE 33(4):1257-1262

S.O.Nelson, K.CLawrence, C.V.K.Kandala, D.S.Himmelsbach, W.R.Windham, and
AW Kraszewski, 190, Comparison of DC Conductance, RF Impedance, Microwave, and
NMR Methods for Single-Kernel Moisture Measurement In Comn, ASAE
Vol.33(3):893-898

T.J.Sievenmorgen, V.K.Bhumbla and Tracy R.Archer. 1994. NMR study of rough rice
water mobility during drying. ASAE Paper NO. 946568. St.Joseph, MI:ASAE



