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Determination of acid value of peanut oil by near - infrared spectrometry
combined with interval partial least squares
ZHOU Xiao — hua' ,ZHANG Mei' ,XIANG Bing — ren’

(1. Jiangsu Food and Drug Supervision & Inspection Research Institute, Nanjing Jiangsu

210008 ;
2. China Pharmaceutical University, Nanjing Jiangsu 210009 )

Abstract ; Quantitative analysis model of acid value of peanut oil was performed using near — infrared
spectrometry combined with different interval partial least squares (iPLS). Acid value of peanut oil
were determined by acid — base titration while NIR spectra data were recorded; three improved partial
least squares ( PLS) methods, including interval partial least squares (iPLS), backward interval par-
tial least — squares ( BiPLS) and moving window partial least — squares ( mwPLS) , were used to find
the most informative ranges; PLS regression models of acid value were built based on the optimal ran-
ges. The results showed that the model by mw PLS method had the best predictive ability, the RMSECV
and RMSEP were 0.247 76 and 0. 131 5, and the calibration and prediction coefficient were 0.993 2
and 0.996 9. Rapidly and accurately determination of acid value of peanut oil can be achieved by NIR
combined with mwPLS.

Key words : near — infrared ; interval partial least squares (iPLS) ; peanut oil; acid value; quantitative analy-

sis

RHRERER $£25% 2017 F 52 5

B IR R S R 2 b, o TR
TR KRR MR TR AL, B B il i S5
PRE I E RS, W IR R E R . BRUTLIPAIL g
T 8 i O T o SR A B Y 2 AR R o
[l bR v P, 0 P S 00 2 1) P PR B 5 1) 7
IERRANY o X5 5 R BB, W BIHAE R Z A Bl

s B #1:2016 - 10 -27
PREE A JA/NME, Lo, T3 R At BT A

R AET BRI . LA B R
A5 AR AL T AR R AL £ A G A 1 K
W 7P 7 T A — 2 (94327, Yulan Rao 255 94K
BT LLAMDEREE N T A8 A T BR A 1 € , 25 2R
HEALIEA R R RO 0. 972 5, KR O R R 22
0. 308, Bl AH < R KA 0. 937 9, TN 5 AR 25 N
0.333, AT R F T LM G ok 255 A [R] 1X. 6] i
F/ N I I e vk T AR A Il R AR M B R O3
AL, 5 M B Al i/ — 3k m] LA 35 B




BRI $£25% 2017 F 552 5

REZE

AR T BRI R S0 R, 32 A AR Dl R R
A R AL ) T AR B B AR 1k
1 #R57FE

L1 ##
FELE I TR, —EOREE 117 M RERL
1.2 &

MPA HAd 7 25 0 3 21 AR : 78 [ Bruker
o], B AR E L K FI InGaAs Kl 25, DL
OPUS™ T 21 AMEA R 3R A4
1.3 F%

1.3.1  FBEmmmmmE" .

Fi IR EFR GB 2716—2005 B B BR Bl 22 125 %
117 A b BRI 3204 7000 7
1.3.2 E4riMtbis R

TR 2T 18 f S DAL . B BORE i 15 mL 2% F
20 mLEERR . IR 64 K, 2 HER 8 em ™
VG :4 000 ~12 000 em ™', AEAMFE i HE A I AE 6
UGBS 5E  DUAERLRE : 25 °C o fEA M AE i
M LA AR i an 18] 1,

3.00 - ‘
2501 !“
i
|

2.00 ‘\

WG

1.00 -

050} ’
0.00 A N/
== —t— L

12000 11,000 10 000 9 000 8 000 7000 6 000 5 000 4 000
W em!

> 150 |
|
|
|

I LR SRR SN E

1.4 HyEsE

FEET K A fe /N ARk (iPLS) | [l J X [41) g
HR/N Ak (BIPLS) LA K A% 3 67 11 i e /> —3fe i
(mwPLS ) 33 = Ff 4 G 1 325 Xk 48 A= i v R A0 A 0

TR RS SRR U 7 iR 22 (RMSECY) Al

FIEAR R R 80 (Re) PRAG A ERRL 0 i, P 4
Ji iR 2E (RMSEP) FIFRINAHOC R 8 Rp K8 Fir g <.
PETUR B R . B A 14 Bcdls 73 B #8 7 MATLAB
© 7.0 3,
2 HRE5SH

S e TR AR AR 117 A, AR YE Kennard -
Stone FLIL I 78 AFEARVEMIIZRSE, 39 AN
BURIIE S
2.1 iPLS #&#Y

KR XA 730 10 (11 (12 -+ (1920
AT DX TE], LA [R) B A X)) e A5 20
RELL SR AR IX B B2 . 32 1 2 T AR X

(R P A R AR A R 245 2 . 3R 1 Rl LLE
TEAN A B DX (a1 43 A3 Jmy A 7R g - X i) = L
HEHTE4 500 ~5 500 em X — Gk XN, @ Sr
TEEF 18 A1 DX [a) - gy 452 700 2 iy A A5 78 v i) g

R —, HAg BRI 7 AR 1% 2% (RMSECV )
#30.222 1, NI, R HX— G Xk (4 886.9 ~
4443 4em ™) EABL, HEXFIGTESERE Sh UEAT TN, LA
IEFHCREL(Re) 24 0.991 8, il AHIC R %L (Rp) A
M7 M5 (RMSEP) 4351 0.996 7 1 0. 184 1,

x1 TRXBER S SRR RERE

PURAE ol RO RO
T St 11 St
somi 2P e rsecy g
GRS X, 4GiE X 12 493.1 ~3 999.8 11 0.924 7
10 9 5693.1~4848.4 10 0.350 8
11 10 5538.8~4771.2 10 0.388 5
12 11 5407.6 ~4705.7 10 0.368 8
13 12 5299.6 ~4 651.7 8 0.364 5
14 13 5207.1~4605.4 10 0.247 2
15 14 5122.2 ~4562.9 7 0.2370
16 15 5052.8~4528.2 8 0.238 4
17 16 4991.1~4497.4 6 0.242°5
18 17 4937.1~4470.4 6 0.2279
19 18 4 886.9 ~4 443.4 7 0.222 1
20 19 4844.5~4424.1 6 0.22717

2.2 BiPLS #&%)

WG 4 20 ASF X [a]PEF T BiPLS iz 5,
F2 T LIAE I AR/ RMSECY YR, #3778 2
AFIX ] A PLS #ERL e AR, 1% PLS BAY
MEIE R Y A 56 R 40 (Re) FAS 1E 24 7 fidi% 22 (RM-
SECV) 4351247 0.991 5 F1 0. 226 9, Fijill B+ () AH 3¢ &
#(Rp) AT ¥ 7 # 1% 2% (RMSEP) 4351 24 0. 995
3/10.1929,

£2 MEREMRS/NIFEE(BPLS) AULER

BRI XA POEXIE]  RMSECY B8 /a4
20 20 1.753 4 2203
19 1 0.247 6 2093
18 15 0.240 4 1982
17 13 0.239 1 1872
16 8 0.238 4 1762
15 14 0.2377 1 652
14 18 0.236 8 1 542
13 5 0.234 0 1432
12 9 0.230 6 1322
11 10 0.229 2 1212
10 4 0.230 1 1102
9 7 0.230 8 992
8 3 0.237 5 882
7 11 0.233 0 771
6 2 0.2355 661
5 16 0.246 4 550
4 12 0.247 4 440
3 6 0.2429 330
2 17 0.226 9 220
1 19 0.2277 110




REZZ

RHRERER $£25% 2017 F 52 5

2.3 mwPLS &Y

Rt HRYTERE BB 95 KB T B B, 1 1
e T A7 DLRR — SRR 8 B2 R 2l 181 2 45 1
T PPN — BRI GERE 95 AN HY B 11 i ey
IR PERENE RMSECV 2R, 8 i1 lE £k 2R
BT EA 11 DB Rl R i/ —5f
PR ) 58 HL 3R i 24 J5 AR i 22, RMSECV = 0. 853 7,
P R S B R REAS B A P (B, 2EAT T BBy
DA X RO A0 f 5 o DG PSS T 1 T o A3 7
TEARIX IR IR X OE ST PLS KR, LA AT 6
AR R IR 1 P REF 4, RMSECY =0. 247 76,
N T PR AR 3 BOE A e g R 25 5, R
PLS 353 A BEAT T8, 45 R WL 3. Al Il mw-
PLS AT FUINAS B i, 2% 4 BT mwPLS 507
PR b 39 ANEE Rl R i ) EL S-S PN

RMSECV

0 1 1 1 —
4011.37 555420 7097.04 8639.8710182.71 11 725.55
PeH U em™

B2 mwPLS E#[X g
#3 AERXERRN_FEEBLERILE

BERS @ X /cm ' RMSECV Re RMSEP  Rp

4% 12500 ~4 000 0.8537 0.9247 0.3561 0.879 1
iPLS  4886~4443 0.2221 0.9918 0.1841 0.996 7
4 845 ~4 424
BiPL .22 .991 .192 .
iPLS 5693 ~5273 0.2269 0.9915 0.1929 0.9953
mwPLS 4782 ~4397 0.2478 0.9932 0.1315 0.996 9

&4 mwPLS BETRNER RERNTIESEXENIER mkKOH/ g

e L B | P L. PO R .. Bl
gig P e S e R
1 0.8 0.9 14 2.8 2.7 27 3.8 3.9
2 2.9 2.9 15 3.0 2.9 28 3.4 3.6
3 4.0 4.1 16 5.1 4.9 29 2.3 2.4
4 2.3 2.3 17 2.9 3.0 30 4.6 4.8
5 3.9 3.8 18 4.9 5.0 31 4.1 4.1
6 3.4 3.5 19 1.0 0.9 32 1.1 1.1
7 1.4 1.6 20 3.7 4.1 33 4.7 4.5
8 3.0 2.9 21 2.5 2.7 34 2.8 2.9
9 2.7 2.8 22 2.6 2.7 35 3.0 3.0
10 3.3 3.3 23 9.7 9.7 36 1.9 1.9
11 3.4 3.6 24 4.7 4.9 37 4.0 4.1
12 4.7 4.7 25 4.8 5.0 38 2.2 2.2
13 3.6 3.6 26 4.7 4.8 39 2.3 2.5

3 4t
SR JFH DX T i e /) 3 12 o JFG o3 e 8 0 O 3o

B, 3 RO AR RE A SO A A S, M4 i i AR

AOTIINGE J1 o Al AT A4 i /)N — SRS RN B2 5

v, DX Tl d /> 3 R AL BT ) B AR A, NI

Xof A58 T AR i S TN A AR TR 1 T B ) #0414

B, Hy T R I MR A & 8/, A AR I R 205D

TP O S 5 T B AR R G S T W)

S, A E A T S, 510 1 TR AE B, AL A

PRI 2, 1T HL ARG T A Y A0 A 5 1 45 Tt

RE ST o FH XTIl d /) — 3 12 0 A 7 A 3% B i) L 4

REA R0 25 BRICS A5 B, M4 o 15 70 0 A P

EE S o RT3 For i B ML 18] i fi /) —3fe

V5 1) DX i /s e i LA R M gl v 11 i e/

ek e B i) BERUR BE X 45 T o iR T

4 600 om ™' B I MUAS L FRR iR e C = C

C — HEy 5 IR sl M, 10 725 i 7 e ) O e = A

KB T 5 500 em BT SE O - H 4R 36 1Y

— AN, T A S A R AR FARUT AR

PRIk A 475 i — P B 9 BiPLS A5 RUKG BZ [L iPLS I

mwPLS (RS IR, mwPLS AR50 9 10 68 ) EE

iPLS FORLF) 10 B ) A 5% ( RMSEP /)N ) |, 3 v] fig

Je T X fi /s — 3 vk 1 X 1) [ , A7 58005 B2

WA SE 2 G

LA GRS S % s 1 i fe /N — ik g

AR A A IR Ay i F R TN T 2 LU BIRAT 18 Sk D7

e, v DLSE AL AR TR A DROd I 2 , ol LU T4E

A o A ] 4 B AGE

STk

[L]REgEE. BUCELLAN G e AR T M. db st B E £ 4k A
#t,2007.

(2] T, ki, 2R, 8. JE TR LLAMGIs ro £ A h B A Al it
FALE SR [T]. 4Ol MLRE 24, 2012, 43 (9): 150 -
154.

(31445 [, W, 2 g, 45 60 Tt R A1 23 A I i AR 0
[J]. MemE 4L ,2008, 16(3) : 31 -33.

(4] R0k, QBN R, 5. £ FIM I AR 13 2L AMRFAE 3% DX P 2%
[J]. P ER2A,2015,30(2) 118 - 121.

[5] Yulan Rao, Bingren Xiang, Xiaohua zhou, et al. Quantitative and
qualitative determination of acid value of peanut oil using near — in-
frared spectrometry [ J]. Journal of Food Engineering, 2009 (93) :
249 -252.

[6]GB 2716—2005 , & FAE# T AEREL S ]

[7]Groot P J de, Postma G J, Melssen W J, Buydens L M C. Selecting

a representative training set for the classification of demolition waste

using remote NIR sensing[ J]. Anal. Chim. Acta. 1999, 392(1):

67-75. %




