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Abstract: To screen Camellia oleifera germplasm resources with rich aroma profiles, the aroma components of six cold-
pressed Camellia oleifera seed oils were compared, with 'Cenruan 2' serving as the control, and a comprehensive evalua-
tion was conducted by integrating aroma radar charts, relative odor activity values (ROAV), and principal component analy-
sis (PCA). The results indicated that the aroma quality of the Camellia oleifera seed oils derived from the six superior
seedlings was superior to that of 'Cenruan 2'. A total of 30 aroma compounds were identified. Among them, 'Heizi 2' exhib-

ited the most diverse aroma types and the highest total aroma content. Notably, its aldehyde content, predominantly furfural,
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was significantly higher than that of the other C. oleifera seed oils. The seed oils of 'Daguo', 'Heizi 1', and 'Heizi 2' had simi-

lar and relatively high contents of pyrazine compounds, and all were rich in 2-methylpyrazine and 2,5-dimethylpyrazine. In

contrast, 'Cenruan 2' had fewer types and lower contents of all aroma compounds. The aroma radar chart indicated that

'Heizi 2' presented a combination of almond, roasted nut, floral-fruity, and grassy aroma, therefore exhibiting intense and di-

verse aroma characteristics; 'Daguo' was dominated by a fruity aroma; 'Heizi 1' emphasized roasted nut and floral-fruity aro-

mas; 'Heizi 3' and 'Gaoyou' were primarily characterized by fruity aroma; 'Honghua 1' exhibited floral, fruity, almond, and

roasted nut aromas, which were less intense than those of 'Heizi 2'. Principal component analysis (PCA) showed that 'Heizi

2' had the highest comprehensive score, followed by 'Heizi 1' and 'Daguo'. In conclusion, all six superior seedling strains

exhibited excellent aroma quality, among which 'Heizi 2', with its rich aroma profile, can serve as high-quality material for

the breeding of aroma-type Camellia oleifera.

Key words: Camellia oleifera; superior seedling strains; Camellia oleifera seed oil; aroma quality; gas chromatography-

mass spectrometry (GC-MS)
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Fig.1 Pictures of six superior aromatic seedling strains

of Camellia oleifera seeds
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Table 1 Names, origins and oil extraction methods of different
Camellia oleifera oils
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Fig.2 Total ion flow diagram of different Camellia oleifera
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Fig.3 Aroma types of different Camellia oleifera seed oils
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Fig.5 Content of various aroma substances in different Camellia oleifem seed oils
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B, S 47.97 mg/kg A 48.20 mg/kg, Hi 3-
FA L3 T -2- I ELAT I SOk . 4148 1 Sl
AR AR A 3-H R3S T -2, S RAE 30.50
mg/kg oA, Al REEMEm R b = A R =) . (B
TE R MY TR < Bk 2 oy Aokl b S e, 1T
e iz APl PR AL AR A IR (B2 1, T LA T B
http://www.spgykj.com/3C 5 [ IR o

BRI S 40) o S AN AR T R 52 3R AR5 1) i
Yy, AT PRI | B KBRS AR ST, 2
YRR AR 7 FRASREIR R, B 2 B
T2 ey, ELOREIN 31 1 R R 24 ot B ¥R 3 7
B, S8R 72.87 mg/kg, AT A BRAKE 2 Byl AR
AR (18] 5D, B2 1, TERAST)E I’ http:/ww
w.spgykj.com/3CEE LK i) o 7 PRyl AS kR b &
BRI, 7E 20.00 mg/kg UL (& 5E). G4,

B X 2 AT ) UK AT DTk, AE A S

Hh, 2015 W ERTE < BRKE 2 S v AR T i S s
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K 2 S AW A R A
23 AREIAFRFHFEEFR R XEETESHTIRR
RAEFS Y RSB DA — R B b 2ok
TSR RS L, (H I BT BB R % A XU
WA T N e W) 7 O [ A N RN A 2 = g
RS RME R FIWT .. OAV il H SR FOR NSy
Ko AR XUBR B TR, OAV>1 TN E SRS X 15
RUAT BLIEREZ IR, OAV {HER K, FeITIZA SRS *T
AR XU P DTk i 22 e A AT R AR M 2 (1)
4 OAV B, FLFFIEH 16 FhXFyHASFAH XUBR = A4
BRI I (BREER 2, PEULAS B E K http://
www.spgykj.com/SCEEI LR ) o FoA A FE 6 TR
2.6 PIIHEE 1 FREESS 1 PRI S 1 FRERZS AN
1 FPiR2s . ARYE IR 16 FPESlsr i) R FH R T
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Fig.6 Radar chart of aroma characteristics of different

Camellia oleifera seed oils



© 332 -

B Tl B

2026 4F 7 A

F.BIRES B OE/EMNEEE, b, 1. AAFM
KU IRF OAV {HE ), - BHF 1 S Bk 3=
TS, R Sy Bk 3 5 il T4 AR
157, B OAV {HTE 9958~13104 2 Ja], Hirh, 35K
TR AR 3 B EEIEA, LI4E 1 SIS
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OAV {HAHIT . “F 4K 2 S Al OAV {HHAK,
5 E S5 IA—3

ST IR A MR A S AP AR T I SRR S
YR, AT S2E T AT AFGE H S AR SR B
(ROAV) IURE X: A A ROAV>1 (14 Bt 2 X i Zoks
TH XU 77 A B S ) 1Y) O B AR AR AT, T 0.1
ROAV<I1 [1ZH 53 DIHM AR 04 a4 XUbR i 581 B 22
BBV RS, SRH B 16 F OAV>1 BFW)
JRBEATIHE . HRYERZE 2 FEWASTIE R http:/www.
spgykj.com/3CFE I PILE IR ) , <FEKT 2 Sy kil b
OAV 1H % 51 B BT ; imih . SBFF 1 5, J&
¥ 350 R TIANR 2 SISk OAV {H &
TSIy B SRR <414k 1 Skl OAV B
T PSR 2 . PR, AR5 LA Sk s 4y i 11
OAV {EAE X I i AT kM S AP 4 B R, ARPE A =0 (2)
TR R B SURST ROAV (H (3 2),

TE 6 FhylAS S AE PRI AT b, <l b i oG
BRSNS 8 B, 43 W ABRIEE | R S S
2,5- " H LR | IECUEE . 2-23%-6-F IEnkE | FRH
i FIEE R . <BEAT 1 S A SCBEF/ SR 11 Ff,
Sy R SN | R | 2,5- R OBEE . RO
. 2,3,5-—HIEnLgE | 2-HH kg | 2- 2, 25 FH ALk
R, 2-2,3k-6-FF LNz | FRILNER AR R, < BAF
2 BB SN A 9 Bl 4B RIS | R 2
SEGEE . 2,5- " LNk eE | IE CUEE . 2,3,5- = FF 3Enlk

W, 2-2, BE-5-F SRk R | B ILDYER AN 2-FF 3Lk
SCENF 3 ST i BRSNS 9 Fh, A3 MR |
KW, SO 2,5- W 3EenkgE | IE O, 2,3,5-—
FH LR | 2-2, 5k-5-FF Jenthn | 2-H Sk fn 2-2,
Fe_6-HIFLmb g . 4IAE 1| 5 b iy e/ SN A
11 B, 53 B BREE . 2R Ol S . 2,5- T F 3k
B, 2,3,5-=HI LNk gE | 2-2 Fk-5-FH s | BRI
fil  2-HH JLnt g | 2- 2, ik -6-H JLnh g | 2 H R R
iR o < RHH 1 T NSTE 6 Fi, 43508 =%
i PR HE . 2,5- " FF SNtk g | BREE | 2,3,5- = FF 3Nk
RN 2-F LR . [k 6 BBk ILa A ST
SIS R 4 T, S BIRRIE | 2R SR, 2,5-
FA Iz
24 AREFEFRFHESHERS 9
2.4.1 FRIIIEGER PCA HA A HERIEMFE bR
(] R AH SCRE IR | ARTIEPEH 14 25 PSS A, PRl
F HBAN R = M sl AS R BT 2oy i i 22 5784
B OAV HKT 1 B9 16 FhE A S il T 2 RS
SyMT, DIRRIEAE R T 1 $EE Sy . 455 W /R HE HR
T 3 A F Sy, He B STEE i R BN a4
PC1. PC2 Fl PC3. 3 PEM 4 BITERE 1T B2
4 91.884%, FHHIX 3 A~ M43 BEAL A AU WLAE T
IR SR (3R 3) .

B SCERES TR A K S
2 4 PSS BRARTELIG DA T AR X AR (B T
SERRAEAS F 3 A T2 5 T AR R RS R ] 5
FHEE 4 50, 2,3,5- = H 3Ltk e | FRIENER . FK L.
2-H LNk R | RS | 2-2,3E-6-H JLak R | 2,5-
FLnkige | KR . WEIR ORI . 2- £ 3k-5-FF SRR R 5-
FH OBRIPELE PC L A S8 v 2 (8 (|28 £07(>0.7) ,
PC1 FEZ e A 12 Fhalisr s B IR 2-2,

2 RFRNMAFR A O B S ROAV
Table 2 Key aroma substances of different Camellia oleifera seed oils and their ROAV
LY/l B{E ( mg/kg) Bl BFF1S RIS BAFIS LLE1S KR A RS B FEAER
e 0.008 1560 28.64  100.00 1563  42.14 1134 - BT H ARG B
W 0.009 3402 6597 2563 2654 10000 3896 7695 HAMIUNKETEIMGEHPIHEEE HE
S 0.0035  100.00 100.00  21.05  100.00  89.14 100.00 100.00 RE R
2,5- kit 0.02 995 3356 1101 12.15 3549 2350 - SOAEAE R SORTT 50 ) . WALk PRl
IECE 0.00366  33.15 20.13 733 17.74 - - - TR R HH
2,3,5-= F LAk 0.01 - 8.55 4.60 6.90 1680  4.96 - ML Ik, HA WIERTR] AT S, IR R
2-H-5-EMEE  0.016 - 2.86 3.04 3.02 842  0.00 - e, SRR
FRSL TR 0.2 - 1.29 1.69 0.76 213 093 - SRS FERE
2-FR Bkl 0.25 073 3.07 1.13 1.26 249 183 - IR, PEIERS IR R
2-ZH-6-FEEMEIE 0,051 131 224 0.64 1.41 354 0.90 - HARE BEmiEES IR R
T 0.3 0.19  0.17 0.53 0.16 0.41  0.08 - BEREER, AEEK i
2R 0.05 134 133 0.48 0.89 240  0.56 - Ak Faymes
Fiti iR 12 153 075 0.47 0.32 263 057 1.34 i3 iz
5- e 0.5 - 0.08 0.37 - 0.19 - - B s FERER
2-Z BEFEnK 1 - - 0.043 - - - - BRI B R AR R IR
2,6~ H Ikt 10 0.02  0.02 0.008 0.02 0.07  0.02 - A o RS AR A 1A IR IR

TR =" R ARG F; B AR S ChemicalBook M i https:/www.chemicalbook.com/ProductIndex.aspx
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Table 3 Three principal component eigenvectors
and contribution rate

By AR FEkAR (%) RHTTRAR (%)
1 9.502 59.390 59.390
2 4.084 25.526 84.916
3 L1115 6.968 91.884

Fd 3TN AL e AR

Table 4 Eigenvectors and loading matrices of three principal

components
PCl1 PC2 PC3
% . S 1= 1| . il
%; B fh; i %; o
7 i 2 i)
2,3,5-=H A
Sl 0304 0.938 0.069 0.140 0.136 0.144 KRR

FIEAE 0297 0917 0.165 0334 0.182 0.192 B
K 0.295 0.909 0.189 0.382 0.048 0.050 {E7F
2-FEEMEEE 0284 0.876 0.192 0387 0.054 0.057 MEREF

IR 0.282 0.870 0.148 0.299 0.333 0351 &K
2-2.3-6-H |
SNl 0.266 0.821 0.220 0.444 0.253 0.268 ERREE
2,5~ 0.262 0.807 0258 0.521 0.134 0.142 BRREE
e 0.249 0.768 0311 0.628 0.063 0.067 &
fitifiz 0.247 0.762 0.073 0.148 0.015 0.016 [izd
e 0.247 0.760 0315 0.636 0.077 0.081 &{F
2-ZH-5- e .
- 0.240 0.739 0275 0.556 0.081 0.085 K5I

5-HEHEE 0235 0725 0337 0.682 0.080 0.085 fEbEE

2-ZBEEEKIE 0224 0.691 0347 0702 0.106 0.111 FBREE

2,6-—HUEEMEEE 0217 0.669 0295 0.596 0.137 0.144 JERRFE
S 0.154 0476 0384 0.777 0.058 0.061 R&E

DT

ECEE 0.119 0366 0.112 0227 0.833 0.880 WA

P FLk iR 7E PC2 HhA g 4 i 8 (|28 £77>0.7), B3R
B PC2 F= 2 i |38 2 Fp 4 0915 B85 I O BETE
PC3 5 ¢ i 2 AT (B (| 286457 >0.7), BRI H] PC3 =22
J R 3R 1 RS AR R . ARE AR Ay FE
AL, TR PCL s Ok B IR IR | fEbEE . AER/ .
1=/ LIS SER/ IR T F7, PC2 & SN “ R
M RFEFE RN T, PC3EL N “HEEFEES
HF7.

2.4.2 FT BRI ST F AP AR
P 3 ik 4, DA 3 A ERUMRERIESKR Y 16 Fh4% KL
PEF ST FRIA G B, EES ISR A A 5T
PEMASARY, £33 40 i gt R/, Hoh Al~Al6
¥R EFRSY AR EALE BE, F1. F2 F1 F3 %R
3 A ESARS

F1 =0.304A1+0.297A2+0.295A3 -+

0.154A15+0.119A16 D)
F2 =0.069A1 +0.165A2+0.189A3---+
0.384A15+0.112A16 X @

F3 =0.136A1+0.182A2+0.048A3--- +

0.058A15+0.833A16 EED)

FFEERY 3 AR5 X T N AR IEE & 3 R
VY LA SRz 3 B R LR A TN AL R,
XT3 A~ FE ST ARG T AR AN, 1R S A 25
51585y F HHEF:

F = 0.646F1 +0.278F2 + 0.076F3 A (6)

HEEGASHET R E (3R 5), BT 2 S 1li A0k
WK A, BS54 F1. F2 Fl1 F3 ¥ 00, Ui
BRI IR LT | R B . B & /. %
LTRSS KRR IS Y Ry
ERAT 1 S ISR LA A R SR vl Bk, Hedp e Bk
1 50 IR | A S XU R g8 Y, T R
SR HT 1 5058 . 6 FhELAEMARIM AT AT AR
BRI T 45K 2 5,

#5 RS MR SR

Table 5 Principal component scores and ranking after

standardization
s il F1 F2 F3 F Hey
e -2.145 -1.869 0304  —1.929 6
SRAFLS 1.887 1.311 1.956 1.732 2
pr2S 4.832 4.604 2.594 4.599 1
RT3 -1.175 —0.868 -0.033 -1.003 5
EAV AR -0.598 -0.793 -1.042 —0.686 4
PN 1.749 1.458 -0.010 1.535 3
A2 ~4.550 -3.842 -3.159 —4.248 7
3 g

ARWFFEIE I FEBCA R AR g F PP L B
TR A URSY, IS B R IR L AR
8 BEAE LA B FERLA353 BT, X 6 Al As S A Pekk i il
AN TATEAE VT, BB hh AP e T
PSR . DR R BN, X 6 Pl LA Iopk
2P ISP T HRTAE) T PR EHER A dh 4
B2 5. RSP IET L, SEAER TR 2 5o
A SRS ECN W o R UR S RTTT, HR
KF 2SI ARF I S B e, LU AR TR
1550 2048 1 5 il ARk 3 50, Hik 2 5
TZRFI AR T M AE AR ROK - 25267
R ESIATR, JRKF 2 50 SRR 1 SRR T
AORFIMARIRIE S AR T, HAT AL B0 R AP 7 1 1R SR
o SR 2 SRS E RO R, o Sy
RIS, W T HAABII A" . MRl
TR LA IR R IR EIRR, TRAF 2 S oI Ao
AR A ORI A S IR A7, i — 2 i)
I IRA | AR DAL Ay, BT AR B A R
o AR TMZRFIIM I LAHAR A SR A Dy T EURRE, [A]
IS EL—E 18 IR AR LA S AE T . B 1 5ol
RFII DS R R ANAE R T FRFF 3 S Fw
TP IMZRF LUR AR Sy 2. 2048 1 S il Zorram i)
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