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Establishment and evaluation of models for rapid detection of functional
active ingredients in oil — tea camellia seed oil by infrared spectroscopy

WU Xuehui'”, WANG Zefu'
(1. College of Food Science,South China Agricultural University , Guangzhou 510642 , China
2. Guangdong Engineering Research Center for Oil — Tea Camellia, Guangzhou 510642, China)
Abstract ;50 Oil — tea camellia seed oil samples collected from enterprise were analyzed by infrared spec-
troscopy ,and the characteristic bands were screened to establish a quantitative model for the contents of
sterols, vitamin F and carotenoids in oil — tea camellia seed oil using partial least squares method
(PLS), and then the model was evaluated by series parameters. The results showed that the correlation
coefficients of the calibration set (R.) of sterol, vitamin E and carotenoid were 0.978 9, 0.980 1 and

0.949 9 respectively in the characteristic bands with wavenumber 400 —1 850 c¢m ™'

, and the root mean
square errors of cross validation (RMSECV) were 42.38, 25.64 mg/kg and 0. 84 mg/kg, respectively.
The models were validated ,and the correlation coefficients of the prediction set (R,) of the three compo-
nents were 0.993 4,0.997 4 and 0.959 0 respectively, the root mean square errors of the prediction set
(RMSEP) were 13. 31, 6. 24 mg/kg and 0. 18 mg/kg, respectively, and the relative analysis errors
(RPD) were 7.742, 12. 696 and 2. 889, respectively. So the model had better prediction effect and
could be used as a fast and accurate method for the determination of sterols, vitamin E and carotenoid in

oil — tea camellia seed oil.

Key words: oil — tea camellia seed oil; infrared

spectroscopy; active ingredient; partial least
s E#7:2018 - 01 - 23
EEW A ol #7322 2735 H (201504703 )
B MR BIEIH (2017KICX005 )
TEE AT LT HE (1965 ) , 42, #0214, B 58 7 1 A M THASHF IR B [ R AT 1R AR A T | HE I I R 2

AN T (E-mail ) xuehwu@ scau. edu. cn, IS B AR L, A AR T BT 2 K. e A,

squares method ; model ; evaluation



2018 4F 57 43 %% 55 10 1 e

iR 141

ZREI I S Z R DR TS M B, WNAE D) S B 4
HEE ZB fAEmAEE N REN ST
O AT D S 174 R M, AP e L o £ A gt AN A= Ak
AR, HA R ) PUR B HsRE PR
TR . dEE R ERYUAE SRR R, B
A YA HEF A BRI S RS TR 2%
B N R AT DAREAE AT RS2 A Ak BB L A
A B BEAS PR B 0 R L R, Kb
TZSREI AT A B RO 05 R AL BRI R LR
B HR R R

R, i1 273 mh Sh RE % T A 66 1 A4 A %
E FIZEHT 8 D 2SRRI T2 2SR P AN (5
FHAE A 20 6 B vk 0™ T AR €38 3 AR
(6385 2 B T AL B AR, B IS, S B I e e
SRMT IR L A i JE e T B A i A
WA E R, R TR R B AR
LLAMEIE S BT HOR BB I 1 15 5 5 6%, £ D)
TR R 2 07 12, ST S i T AL B A R
i B PR TGS A . PR, AS RS
BB B P S R UEA N )\ 8 TSR = o B 4 N
e ST I AR R S AR R E RIS DR
B I E IO IF SR 2 S HGHETTIEY A
TSR D BB T B2 1 R A0 AR 8 — e v
R B R 7 9
1 MRE5H®
1.1 X3+

THAFFM SRET T ARG MM A ko

Tk 2. EAL 1,10 - FEB B B =S
fi L RET BRBR A7 M EE ALER, B O a4
R E B - BB ArES, W A Sigma A,

NicoletiS 10 {8 L AR 2T SR 1A ( 5 = 58 Bk
A RBHE A R FD) |, CPA225D 34T K1 (i [ 5%
ZRMTEER]) UV - 5200 Z5ha] WLAmEe R

1.2 R¥E7r
1.2.1 ZD8Mek 4

ZIEBE " 17 LLAMDE R AR TE 4 000 ~
400 cm ™' 3R 4 om T BESRERL AT REE 31K,
PLF-BDEREE NRE SOETE .
1.2.2 THRETS RS i

58 TR 2 - WA B Gk R R B U E 4
FEIGREE B N R AR
1.2.3 S gd ab #i

FETERHE R A MATLAB 9. 1. 0 ( mathworks US)
et A AT AL B, SE ] Savitzky - Golay -
T X LA T B HEA 77 8 W A 3, FRAR 8 1
AE FATRHE IR SR 32 107373 (PCA) 288 i SR e AH i
OB o
1.2.4 RIS RFHr

% MATLAB 9. 1. 0 ( mathworks US) fb =it &
PR G AR, S > ek AR AL, Ry 1T
WAL TN e ) S ST, ST S0 AL E 4
FHICER BN R, HE A LI AIEAH C R B R, A T
MR 2E RMSECV ; TN 4 AH 5C 2% R, 0N 4 12 07
fidi% 2% RMSEP RS iESE AN 43 iR 2E RPD

BRI PEAN BRUE: Ry A1 R, H K, RMSECY il
RMSEPAE /)N  AEHY 1 S0 0CR i, 24 RPD {EK
F 3 W BRI R B aE S
2 H#R5E
2.1 ZhfeiE s 0 R A AL

W TS AF 3 A= 77 Aol R HE 1 50 AT 45 A
FE AT BENLTIC , Forb 40 MDD AL IESE 10 AME
NEUESE , IR 23 060 BE 4 50 A b b Y £
BE AEAER E IS8 bR & EHFTIE, 45 ]
1R,

H18 1 AT, B8R I 2SS BB, i 5
Fu , AARE AR,

R1 MFHFHEE EEREMEPE NESELTNERERSE mg/kg

Tt H ZH JEREN e IE4E IS UEAR

i AR 715 Bl 378.56 ~904. 31 378.56 ~904. 31 378.57 ~702.03
S e ¥E 645.72 658.37 595.15

FrifE 105.96 102. 86 103. 04

WABTE 4.15 ~263.25 4.15 ~263.25 13. 18 ~240. 61
AR E GE ¥E 105. 62 106.71 101.26

bRz 70.20 67.71 79.22

W At 35 0.90 ~8.85 0.90 ~8.85 0.99 ~2.77
K N E S HE 2.74 2.94 1.91

PR 1.49 1.58 0.52




142 CHINA OILS AND FATS

2018 Vol. 43 No. 10

2.2 S RAT LN IR AT B BOR K 6 R

50 AR YLD AN 1 Brzs . AL Al
VA H,50 ANl AkF AR bl O 2050 63 AR AR B,
S LA 55> LA 0 e 7 DA 5 5 W T R Tl <7
TEBIHARY o P, e 20 a4 A
A IIRE B BOLTE R &, Br L KR
B AR 3R BN ACR .

201

1.8F

1.6

1.4}

40000 3 5%0 3 OIOO 2500 2600 1500 1 dOO 500 (I)
WA/ em™
1 50 NMBFEFHERLILIEE

TSR Dl BE I M B A R R SR - S
AR S R 5 6_cu 7E 1 464 (1 444 (1 381,
1367 em ' Ab A W%, C—O0—C #E 1 050 em ™' 4b
MG, = BRI IR B 6y 7E 840 em ™' A A7 W
WSV Y 2 B R ERTE 1600 .1 578.25 em ' il
1 461.10 em ™" AW i, FHIETE 1 377.45 em ™' Ab A
Wi, C—O W45 PR sh 76 1 334.94 ~ 1 109. 55
em AN 22N B g O S A N R
il ke CH =CH [ 4M5 #h IR 37 966 em ™' b A5
W sl C—H 35 A1 X BRI B % B 1) 25 i i 2l 1)
WS T 1 3621 445 em ™", 57 75 2R 4L 4% 3 14
1556 em i EN

A2 vk AT R A 35 B3 o A R B A AU
BRI E R B E KIS A TR S  BRAR 4 Hb
TR X BRI A 6 B e B SR IS i
BARIIAT 3 A FE T, AR5 S EE ST Overview
s N e I eI P N N o G Sl S S v - 98 D IVA )
FEAHIE 2 s

0.08 1

0.06 L

0.04

0.02

b ;.| N .';
1 SO W A B N | oy
-0.02 |

-0.04
-0.06

_0'918000 3 5.00 3 0.0() 2 5.00 2 0.00 1 5.00 1 0.()0 5(.)0 0
PeE/em™
E2 #HEEEEEREE
M 2 7] L Y, 76 400 ~ 1 850 em ™' 12 550 ~
3 400 cm "' I P K 7 (R AR R HL R 45 22 T i 2

K 3 B e iE M Al o A REAE R AT 32 43 A 7R
840 ~1 600 cm ™', PRI, YEFE400 ~ 1 850 em ~'fE K
B RRIE I B o
2.3 FERR L R RR D R TR
0 5 5 B qE

Xt 40 AR IEHEREFAE 400 ~ 1 850 em ™' Y
ZLAMETEE |, >R B — 3k 28 LR iE (LOOCV ) 57
THZAF B B 4EAE R E SIS N 2 PLS
AL RN 3 AMEia e E, IR SR 1.2.2 ik

DU 5E A SR AT HO AR, 5 R 18 3 ~ S B o
950

e
= o A% NI

ED 750 —R.,=0.9233°
< 650} :
=

= 550f

=

o450t

350 450 550 650 750 850 950
A/ (mg/kg)

3 MFAFHEESELNEMEETNES B

300
250
on
< 200
on
£ 150
Z 100 ° . KIE
?: 50 --R.=0.980 1
" 0 o & IR IF

—R,=0.9339

0 50 100 150 200 250 300
FMH/ (mg/kg)

B4 HBFMNHEER ESEINEMREBMUESH

-50

=)

[ % K IE o3& MLHGIE %
8 ---R=0.9499 —R=0.8431 -~
270
Xl
£ 5
=
=3
oo
'L
0 1 2 3 4 5 6 7 8 9

SR/ (mg/kg)
ES5 WmZEFmENE N ESEINEMERANES
i 40 DMROESEFE i rh 3 S THRETE MU 5 5
() SEDNAE 5 TR0 R, AT 30l A% 3] B e 4R A X E R
K E NES B R, R, RMSECV 4y %] Jy
0.978 9.0.923 3 #142.38 mg/kg,0.980 1.0.933 9,
25.64 mg/kg F10.949 9 0. 843 1 F10.84 mg/kg,
3 AMHERIY R, F R,y #B4E 0.9 DL b, Ui B 2L
HRGIE PLS AN AT E
it —25 1 10 > 5531k A A i 9 5080 XA R 4y
BGUE, (50 M4 K E RIS DR A L AE
EE RS E g 6 & 7 FE 8 s, 3 A
EHRIY R, RMSEP \RPD 258 W3 2.,



2018 4F 45 43 45 45 10 1] i s 143
S R A8 D2 A R BB, JEHA e
Fesof R 01 S B EAT BT, 3 BT A O
2oy (R R, KT 0,95 BUBCRAT , i LTS
o 5 e/ I T DR 5 T W 25 o
= as0f Y B RS DR R R TTT
0T B% 3k

400 450 500 550 600 650 700
SIMAE/ (mg/kg)

TR A B S EXNEMTNER SR

250

350

& 6

y=0.973 7x+6.234 7

5 200+
150}

100 |

A/ (mg/k

501

100 150 200 250
SEHE/ (mg/kg)

B7 WMEBFAFHEERESEXNENTNER<E

0 50

3.2¢
300 o1.046x-0.084 >
= 2.8t
2261
W24
E2.2}
— 20F
i—f 1.8
Gae!
12F o
1.0 1 1 1 1 1 1 1 1 1 J
0.81.01.21.41.61.82.0222.42628

SENE/ (mg/kg)
E8 FuNEmFIFHERE bESEXWENTNES = E

HIPE 6 ~ €] 8 Al 1,3 MR PRI SR IEAEFEA LA
P o) o AGTE IBNA LR A I, AH 57 R 1 AR Rl
L, FOUI0AE 55 S I OB, W1 BT S f) PLS A
T A BERL U o

R2 HMENFHEEELEZENXPENESEN
PLS #RE ML R
A msEReAs R, OSEPZ ey
(mg/kg)
S 10 0.9934 13.31 7.742
AL E 10 0.9974  6.24 12.696
Kl & 10 0.9590  0.18  2.889

%2 AT%0,3 MERRE R, KT 0.95; H
FEHEE N RPD 2y 2.867 /T 3 A, S EERI4EA:
# E Y RPD #3087, B KT 3, B, 240
454 PLS Jy vk 8 57 WSS 0 A 00 9elt 5 K i v £
i 4EAE R E RS MRS RET AT
3. 4

I RAR 50 M ASFFIIAE S LA R
FSr (PCA) 2R 32 A AT i = 2D RE TS 1 Ak
SRR IE MR, B 22 400 ~ 1 850 em ™ A ROL I I
B A5 At/ TRk PLS # T Hi i 4 E R E

(1] gy, BmeoR, 7, & SHMEYINE RIS
FAG AT R [T ], & 522 i kil 24 4
2017, 8(2) :446 —451.

[2] 5K75, BRIKAR, EERG, 55, A B O S B VE
A Bt SR [T]. & & FF 2%, 2013, 34 (23):
344 -350.

[3] Z=mIpE, 5%, UhhE, 5. 484K E K™ s
L R F ek [T, p ERDEE, 2016(24) 126 - 29.

[4] X4, HARK, BRE. HERJARSEBERE R
MR )], TAAHST, 2012, 41(1) ;144 - 148.

[5] REWE, BUKD5, WRAEDY. MM R IETh REAE T X TT K&
BIE[J]. BB, 2005(8) :94 - 96.

[6] BfEmT, MEE, 52/, & RMEE b 2 F L S ik
BT ekge )], s ERhfg, 2014, 39(1) : 61 —64.

[7] A&, £, 208, 55 IEAERORAR G5 RN E 48
ARERBEREREENRS[T]. 2o irita,
2006, 15(1) :63 - 64.

[8] #hzeak, wF, oKk, & B ER KILREM ™)
WE L] e RIGR 2204 ( B ERRME R , 2004,

13(1) .75 - 80.
(9] #h3306. ARZyFREE PG RS 5[ D], FHEK:
PERE A2, 2010.

[10] B, A4y 3 1) S W R L IE JRR IR £1. 41 Y 1 il 15 AR 784
AT ERIRTFEL D] Y5 B VLR, 2010.

[11] 5K, BREsk, SRubk, S5, AORE i fS s gl A e
SEJTERART )] T EE, 2011, 36(8) 77 - 80.

[12] HEE, Jyse, ek, . ma Rk e e
Mg RRGEAER ELT]. &5 TR, 2010(2):
324 - 328.

[13] 2l , SR, B, (Uil A B OGS SIZ JRROFF 1 it 52 4
LT WEhig, 2015, 40(1) :55 - 58.

[14] MALLEY D F, MCCLURE C, MARTIN P D, et al. Com-
positional analysis of cattle manure during composting using
a field - portable near — infrared spectrometer[ J ]. Commun
Soil Sci Plant Anal, 2005,36(4/5/6) : 455 —475.

[15] BRIRLL, VFSCHR. IR G M rp B — 4% {51 W A £ A Y
LM EEE A HTIE LT ] ek 5oL A, 2003,
23(4) :692 —694.

[16] 2%, REMGE, 2500, . o — LR H MR 195 AL
RAAFRAELT]. AR, 2009, 34(2) 149 -51.

[17] oM, BoRERE, EX50T, 5. X g - W% MR
HERHRLLAMDEIERIEZmI[T]. 7 PERk:, 2016, 23(3) -
266 —-271.

(18] VPR, mle, WL, &5, BT AR KIEPERITLL
HMGIE ML SR S RGN [ ], fr s Rk, 2016,
37(12) ;105 - 109.



