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Research progress of adulteration identification indexes for camellia seed oil
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Abstract:Camellia seed oil, valued for its nutritional and economic benefits, is frequently adulterated with lower-grade oils. Additionally, its
quality is influenced by multiple factors, including cultivar, geographical origin, and extraction techniques. This review systematically
evaluates key analytical indexes for camellia seed oil authentication, focusing on sensory characteristics, physicochemical characteristics,
spectral recognition characteristics, and comparison with different methods. From an integrated perspective of identification indexes,
collection methods, and identification logic, this paper reviews the research progress of portable UV spectrometers (particularly fiber-optic-
based systems) in technical performance and application scope.
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Table 1 Sample preparation and determination techniques of various compounds in camellia seed oil
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Table 2 Adulteration cases and identification methods for camellia seed oil

B A B ot A T s

K LML I A A+ L A R N A R B/ TRk
JGET W G — I LA e

KEM GC-MS
B/ S BTk FR ST AT LA F A BT, N AR 2 N 2
KL K WELLAMGIE s fie /N — T ik
R LR AEA I R ] 73 B 5 9t SEAT PR3 AT N LA T 2%
PN | I 2R [ 5 i LC-MS/MS
FEAEHT M TR B IELLAMGIE s die /N — T ik
SEQERFIM BRI SR R A S5 43 M T A A A8 ) 3 BT IE S HRE R R/ T afe s
KM A A SELE R WO RIS AT R A B - 4 BT N2 R /s ek P AT R

RS BEFERFI R AR RO

RN BEAERFIN R ORI AR A RISOR I 28k Tl A
gl Zkr il AR gl AR b IEAR/Dl i
ASTE] AR IR )R 25 A il TG
ZRAEh OB BT IR

SRR E R AR R R I GC-MS
g
RS Sk AEA I RN EOR AR GC-MS

T BT — i /N T3 A3 B W) Ak LA 23 B N
Hi i fre /N — 3 1k

7 AR e — 7 8 TR AY

A Z TR [l

BV TNV S~ TN B ks e e DR IS )
EVwigin Ty

BEHIL AR AR 1

T o3 B AL AR AR

A% R — SR 1) BB RS A 2k R B A BT

Mo H LAY TSR A ik 240 HE PCA (HCA \LDA \PLS-
DA .SIMCA \RF )} SVM, X 843 H7 £ R & 78 1L B A
[ 9 A BIPA 147 i HL P 7 1) SC IR AR =X

141 Fuikvk 5ok vk 2 A i AR v 45 A AR 2% i oy
7 2B T B BRN BR EL b R TR A E R
‘AT IR AR AR M A RN, @
T — J T 15 FH R Al % W] I o 22 B H AR AR S Pk AT e
A AT, A B 00 RS Tia R
SR €0 R DU B TR S R 0 2 — SOH A — B T T R
T Sy X A3 A GO0 R SR I R SRR O A AR Y
57T R AR SR T BUfE B, T (B E) -2, 4-BF T
(E,E)-2,4-T B RV A6 S 00 1 2 R it vh 8 05 75 7%
AL A Y, TR B 3- 20 JE -2, 5- B JR b O 5 A 2RI
rh L AR R IR SR AR g SR R . Hu PR A
UPLC-QTOF-MS i R &5 & fb 2= 1T & 2# X8 24 2k 1k
Az Il R K B P AR R AT T %5 5, BT #5719 OPLS-DA
H1 OPLS-DA Tl I 455 A 77 7 4 A1 3G 2 43 AT 48 A 5% HoAth il
B L 2% i P LA T E o P O I 4 o R A B R g
HEA KT

142 AN ERETZ MRS OEIE R Z
— LT RETT LSS B DL AR A A
ME— % K, Bl O—H .N—H ,C=0 #l C—H, Il it £ 4Nt 3%
% N—H.O—H,C—H Ffl S—H T g 41 & HU&>' . Du
2SI T B 3 30 41 A0 6 A Ak A R A SCBL T X B

NG A 5 Rl 2 il RN 2 A6 R Tl ) 8 2% 25 kE il Y SE R
SE R . O 28 o — B R S WAL B L 2 Ot
FEIE b 7 1E 75 75 455 A5 40 F1 Savitzky-Golay - 3 45 Tl 4k #1
TR AR R L R A /Iy 3R 3k 5 43 B B T AR TS
FE B 2 0 B A S B R T 38 96.7% . Chen %512
SR e 4 & B E I AR RE (CARS) | 3 v B 43 [l 13
(ECR) i 5 /1N — 3 (PLS) 45 A i BL i 2 48 3 21 40 S 3
A0, X 5 2 A TR LL A (4 5 Rl BE ATk & A 60 43 Tl BE R AT
i, ST Y 30T 2T A T S R 0 7R R 6% BRI | S e e A
W5 B 1 O, JFC A T 35 A 15 2 RN 3 O AR iR 22 3 <
0.04, IELTHMEAR S CARS Bk ECR 4 AR A A, &P s A
I A AB P TR A2 B AT AT 1

143 higobik  PLEIEE RN S —FMEAER R R
R AT LR 2R R 0 G B R R — R T RO G R
N5y T4 s R AT AR AL & B AR & P i A T 454
MERAE AR 27 5 ST AR AR 4 A A8 S AR
P8 S A BT BR T 5ot DT AR AT B AE Y 4 F 4R
i B . Wu PR ik 5 3 A IR B % 2 SR (CNN-
LSTM . 2 #F 11y AlexNet #l ResNet) 45 & , #& 7 — Fh [\ i
SE 4 AT 22 A 43 R ORI T ik R R B E R R
¥1>>0.995 B 105 1% 22 <T2%, e &% 5 o % e f iR AR il
A8 e B (3 T — v b o R A O i

144 HObeit i RRAE & Dl R A 5T D 2 R 98
Feit , © R A BT L AT P S 0 M R I v s i

211



212

% 3t B ADVANCES

P9 6 143 1) T B R o B B R AR P R T 4K
AR ARE R a2 A R E R Rk A E R AR
AT P A G R R A L Hu S5 B g 22
SNV i i Ak &b B 1 35 £1 40 6 3 9% ' O 3% A0 o A7 Rl
& A AL OPLS A5 28 AT LR 7 43 AT ¥l 2% P 48 2% 14 B 4
i, L SRORE AR M 4300 R 0.954 F110.91, Ho A B
MBI BE T o TR T 2¢ S 6L O s R TR B e Ak
HRE BB R & AR BE (BEM) 94 % 6 3% A 4 5194 %
T, Tang %38 5 4G 0 S Ff 4l 3k AT 109 FlB BMEE & &
AR B AR I 1) 2 S 58 B 5 8 ik i AR B 43 b =2 I 2
SRR S R (R>>0.99) , HLAG H FR R T90 000 {1 2 Jr AR AR 22 4
TR 1% F15.66% . HLAL, A& 559 5065615 £ 4l 1 PCA 43 b7
2B, A 0T AR o 0 MR W ok A TR b B R R Y 4%
HF3H

145 £AMGIE SRAMTT GG AT AR & X 5 A
FE SRR AE , R AE 32 & 0 A T P S B
R O F AR SR A5 I R U o R, AN R Al 2k
B4 £ T il 25 28 B OR [ A 28 A0 AT DO % . il g A R
T2 2L, R SO 2 S TR I T v o B ) 3 R BT, R
B AN [) 25 B3l R O IR E R AR AR A OC s I R . ik
A, A8 1 B 2 4 A, D0 H R IR AR RN g 7 1R I 1 s Ao
BN B SR A [F IS it R T R A (R R P R Y e M
B R ok T e e i A2 i L Ay SC SRR ST
NS RCESE TSN R E A TP N Ve N R 2 FS
PRy, 8 3 A 0.1 mum Y6 AR SRS A Yt SR A T A8
130 “CHLE L 20 PFF 10 min P A9 3 &5 L4106, W L&
272,282,305,320 nm &b WG B o) F1 2 05 B SR 5K
O BE S B O LG S REAE 4 AR AT R 38 43 BT T Tl
Fl .

R3 BIMRERIEMNELFASNEXRSH

Table 3 Relevant parameters of chemical components
determined by ultraviolet absorption spectroscopy
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Table 4 Comparison of different analytical methods for camellia seed oil identification
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