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A rapid and simple method for determining fat acidity in rice bran based on Fourier-transform
infrared (FT-IR) spectrometry is described. Fat acidity is utilized as one possible deterioration
indicator for changes of rice qualities during storage. The extraction of free fatty acids in rice
bran was carried out using carbon tetrachloride as an organic solvent. A carbon tetrachloride
solution containing free fatty acids in 1.0 mm KBr cell was measured by FT-IR spectrometry.
The rice bran sample was stored at 30C with 55~ 65% humidity. The absorbance of the C=0O
stretching vibration band at 1710 cm ™' for free fatty acids in the FT-IR spectra increases linearly
with storage periods of from 0 to 55 days. However, the absorbance of the C=O stretching
vibration band at 1745 cm ™' for ester decreased. Fat acidities obtained by the present method
showed a good correlation with an acid-based titration method (r = 0.997). The relative stan-
dard deviation (RSD, n = 6) of the measured fat acidity was less than 9%. The present method
proved to be simple and rapid, and allowed measurements with small amounts of the sample and
the extracting solvent compared with the previously acid-based titration method.

Keywords : FI-IR spectrometry; fat acidity; rice bran; free fatty acid ; rice quality.

BAbh Y v 4% (mg KOH/100g # k) L LTEHRIh

L # & TV, 070, EERIROBEE KD HEE L

KPETIEIROLEMIEE HAITH 150 17 b OkKAs
g - RESINTVDD, ZOBICAKRMET TSI L%
BB THE - B shTwd. BAROET2EE
kDK, KBORERT ¥ 7T DD L > THERT
% BRI RGO L - T, b0, ki
BATHENRRLHAEY: EAREEICL DR HETT
b. ROBOP THEMIBBROBMAKBEIZKE E
BIHIE05, KWEOHILEGCEZHET HIBEL L
TIRIEBESFH S hTnwah.

PREGEEREIX, R E LR MV L SEOFEE* H vk
B S U 7 SR M NG R & RS 5 Ol B R K

" &R KSR AR AR B A A BRI AL 970- 8551
WhETihREHRE 5-5-1

R

T, ChECEE-EREDECLYVEHBESMESNT
ETwaY. Lal, HEWSEOKRRESLERER L
FEL, MEOCEOREDMERLIZS WI &R ENHES
ELTHRBENTWA 0, HEadEIcX 2 BEEOH
EHELIMESA TS,

— R SRR T OB RE B O B RE I, AR
MM % BKE, 2 oM ERSNTEL A2 0T b
7974 — (GC) Ve mHliikra~ by 74—
(HPLC) #7925 ), RNy v A MY ="k 2 GE
RO ERELHE SN TS, Lo L, KXo (kigE
Th LI TIE, HBEEHREORECHE SIS 2D
GC #X° HPLC D & ) (2t BERRRG B % MBI Rk E &
LRI R, GLAMNERT S Z L CTOMEMLE

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

382 BUNSEKI

R & R 2 B—NDBH L. T2, KLy A M) =12k 58
e EERR R O %2 X LB 02 X B IR FE o0 i 7 13 He ey
L HiEE W2 5D, EEOEREFOLEERL LR ED
WIN 7 EERVEASEMEC 22 D R,

AT, 77— ZBHFRNSFE (FT-LIR) 312X B0
N EE DM % R A 7z, FT-IR BB VTR, &M
Wi s 20 27 VLG TR h o C=0 MRS
FTIR AXRZ MV FIZBE R B — 2 LTHMA, LA
> T, K ORRE A LR 2 % HE b R T g o
C=0 MHiREIZ L > T1710cm ' ffEICHhA Y —2 O
WO 2 ME$ 5 2 & TlEEBEIIgORR IR S, Z
DD S KA DHICIRIE & 2 B IR SEIRTE A L
EZ7.

ek OFE -G EER AT TR, KPORERE
Rl e R 1 2 A AR IO B2, KERAL A ) 2 pie s
DL R IS FAIE 2 RN L 72 B O WOLHE 2 & R BAHE RE
ERDEL T LS. L L, FILIR BETIEABRGE
THiIl %, HHICFTIRMELZITVWIREEZMETE S 2
EAS, LOMIELIBHBEORCEE R YVIES

%t_“(‘zli:‘ﬁlx’ﬂi. RS LRIZERE L U)HHH:E-:%‘?'T
KR T UL, MO 1000 R D (7 00T 1 M 8 0
WABEIIHObNDLEEZ, K2z RAME LTHWT

FT-IR 54 & 2 IRWiRR EE DM€ % 3k A, MR- ki e ik &
DOFBEBRICOWTRE L2 & 25, B AT 72 &5 58
Hohl-oTHET S

2 % 5y

21 HABERURESE

FT-IR D720 ORE#EFFELE LT/ 3 F VB (99%,
TRy F8) LAV (99%, <8, Yy
— Vg (99%, TVE) v F8) 2HEHALL. Zofl
Kb & ORRHE R SRR 2 Jih 3 2 220 O AT B
HHR, BR-EEECECRIIBEZ RO 00K
PREBER KIRAL A 1) 7 2 RRHER UL 9 TR R AR SR &
w7z,

—), MEEI RV KRERRL TR 200 g
Z ML — (800 X% 250 X 60 mm) AN, {@E 30T, B
55~ 65% (AR L 7 EIREIZEFR L 72, B MR by
KBGAH OB -2 RO OIEHEA L, #HMIC—
TR A RIS A2, KRR 2 FREeE L2, 3~
S5 LHEBERNLEA L2 ERE LTHY
7-.

2-2 & B

FTAIR WL, 7 — ) BRI 0RERE (R4
B, Herschel, FI/IR-300s &) %L, Mm% 128 [,
53 F Bk T OBEIEEEEE 2 cm/s TIT o 7n. FOM, k

4 cm

KAGAKU Vol. 54 (2005)
B ONFE M OB R MEIR TR O IR & 5 8% (=108
HAEE, H-108NA B, ZO%OKH L ARGH L 05

HEC I OB gy CORFERE 3, SRITHY) 2 L 7.
2:3 BIEHX
2-1 THRAHFMFT—E MR L 72 KB E 2 5

02gRILIFED & 9 L7tk 30ml BEOF T X EILK
i i AN A, ShicmElLRZEE lomlBmL,
300 M/ T 1R B FIRE 5 32 2 & TREERARF R
HR O &M IRI R 2 i L7, 2%, 2000 rpm T
10 .o 2, MR LR FEWE LEE 0.45 um @

37U 74N —TIFBALAELO% FI-IRHIERE & L
72, FT-IR 21, JEESE 1.0 mm @ KBr £V % fl Wi
ETH -7z, Ny 2755y FRER, Mo sk s
FHHEEF L KBr B VI AN TEH - 7.

B - SIS L A RBIE oM E L, 5 gL
Oz LoKEERE# 100 ml &R DAY 2 —5FICA
N, XyEXZ50mlBML, H105TEIHIIRDR
A6 30 MU ERELZ. XOELE5ml % 50 ml
HEDAZ ) 2—FITHRIL, 0.04% (w/v) 7= /=)
TEVLA L EELIy = VBRFRMLEG L. 20
REERE 01N KEEILA ) 7 ZEEEECHE L TIRY

M (mg KOH/100g) 28 L7z
3 MIRRUEE
31 FTIR BIED /- O HiBsE

FAREEN M B FE A © O MG O <o FLEL T oo 8 BT
oMy T F V=5, HoHwviE, ~FH ok
VIFNI—FLDORGEHEIFHCSLNLTWARYY, &
TUI IR PR SR R O N S A~ OB Al o A5 1
BRI EPKRE LN TH B, 72, ERET
& BB - YIS T B L LRy 2 HWT

B D, FT-R i T RIMEBUIRIN O A 2 WA H A &

T, Ch ki, M LRFE, 2o0n Rl AERHVEO
M- TH L. HIZ, KON E, EHEHBO
C=0 M#FHBNIC X 2 WK B FES 1710 e 12BN B ¥
— 7 OWIEEZMET ST 05, 1710 cm ' K OTETHE
ARSI 2 0GR TE v, 22 TR
A S O FAEGEHERRIERE OB 20 U A R BRETT B
AL :,:n%%ﬁmﬁ%@ﬁuﬁﬁttmﬁﬁmiu

BRI T, 1800 cm™ ' ~ 1650 cm ™" Ok F#E F
TFTRMm%ﬁof ZORER%T Fig. 1IR3, 701
TRV AERGES, 1750 cm T HHEICY 3V — 2R
L, MOBEEICHXTI1710cm ' ICBITAE— 7 DI
WEEAE N E A h o7, SHiMbRFE L UELRET
&, EB 50 BRI — 7 IRTH D WA OS2
LNz, NSO E H W COREBOIRE & ORI

oW

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

Tt ok, FHEF, i, W 7 — ) DRSS RN & D RO WRHEREEE ORI 383
0.3 ® \ 4 A 4 @ o ]
(€)) Q
£ 0.2
5 =
= < 0.1
% (b)
0 x , . ‘ ‘
20 40 60 80 100 120 140
(C)A Shaking time/ min
| i |

1800 1750 1700

Wavenumber/ cm’™!

1650

Fig. 1 FT-IR spectra of 1 X 10 ° M oleic acid in three
kinds of organic solvents

(a) carbon tetrachloride, (b)carbon disulfide, (c)chlo-
roform
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wavenumber of 1710 cm ™!
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Fig. 3 FT-IR spectra of rice bran at various storage
periods from 0 to 55 days
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Fig. 4 Change of absorbance at a wavenumber of
1710 cm ' vs. storage period
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Fig. 5 Correlation of fat acidities obtained by the FT-
IR method with those obtained by the titration method
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