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Abstract: To provide the basis for the quality evaluation of citrus peel essential oils and the discovery of special
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four citrus varieties were analyzed by headspace-solid-phase microextraction-gas chromatography-mass spectrometry (HS-
SPME-GCMS), along with relative odor activity values (ROAVs) of the key aroma components in four kinds of citrus peel
essential oils . The results showed that a total of 62 volatile compounds were identified from the essential oils of four citrus
cultivars, including 13 monoterpene, 14 sesquiterpene, 5 alkanes, 12 alcohols, 8 esters, 4 aldehydes, 3 ketones, 2 ethers and
1 acid. Among the four citrus peel essential oils, the content of monoterpene (83.00%~91.93%) was the highest. According
to the compound composition, the four citrus species can be divided into two chemical types: limonene/y-terpinene type and
limonene//3-carene type. Twenty-four key aroma compounds were screened from four citrus peel essential oils by ROAYV,
among which perillaldehyde was the most important flavor contributor in the essential oils of Citrus meyerii Y. Tan., and there
were 10 key aroma substances. Linalool was the most important flavor contributor in the essential oils of Citrus unshiu Marc.,
Citrus aurantium L. and Citrus wilsonii Tanaka, and there were 12, 20 and 20 key aroma components, respectively. These key
aroma components play important roles in the aroma quality of citrus peel essential oils.
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Table 1 Compounds and relative content of volatile substances of essential oils from four varieties of citrus peels
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Fig.5 Clustering heat map of volatile substances of

essential oils from four varieties of citrus peels
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Fig.6 Venn diagram of volatile substances of essential oils

from 4 varieties of citrus peels

227




HREEEH

Modern Food Science and Technology

2024, Vol.40, No.5

XF 4 T bt A S BRSO E G2 PCA o A
(El7) K3, PClHIPC2 iR T 44.0% F1 32.0%
BOZE 5, 4 AT SR RORR Tl 44 A Ak Jl 70 4 P4 it
BB, R WIH N AR B A AL 2 i 5 4T
PRBSAHNT Lot , 2 WA TR 4% R M 140 BE 8 X 40 T
M BT B AT DU 4 AT g S R R i 62 B
RAEV R HIARRS SO0, 38 R R H R gy =k
BOREARRAT, 2 W AE IX MORE A o A 0 5 Bk
i SRR AAR A ) 22 7B K

4 PR SR BORS il 2 E R B D- AT RIS S =
BE T HAME Y. WG iR 3 B R YR
DAL, I R 5T B 3 [R] A4 Dy S I A £
5l (Isopentenyl Diphosphate, IPP), i3 fij #% 43 il
ML TR BB o % 2l 55 1) BB B AR o e o ) LA
BERR . V5 JE RE AR S5 i M 2B ) 5L, IPP 1220
i FH 2 iR R R A R IR R R AR B i, ELRES R
B MR A BEFEE A (Terpene Synthase, TPS)™,
K % # TPS 5 PR 76 Mt A R SE /R B A 91 #0 A L
r KR RIE, EBEE R SR E 3 B B A
Ja, XL TPS H P 3R IE K-V B fr IR H = AR
&, TR AR A O R — ELOR R AR KT R
&, SRR T AT AR SR RORS I R R R S AR
J?\ [23] .

3
2 .
1
S o0
)
5ot
g 2 L,.J.
-3+ * R4
) o BT
4r -
75 1 1 1 1 1 1
3 ) -1 0 1 2 3

PC1 (44.0%)
B 7 4 MIEEREARIEREY R PCA 517
Fig.7 PCA analysis of volatile substances of essential oils

from 4 varieties of citrus peel

Lota "I % 16 Rk i S K2 A I 119 1k 2 1
SYIEAT AT, ISR R TR RGN IE L. A
B - il A B R D5 AR R /RT3 N F B
12257, Fanciullino 25 %Y%) 15 i 8 52 b SR A
AL O BEAT 400, 4 Fe o by i ds B Ay A5 0
fy- Wl A 2 MR, FHATEREZ TR
o AWFFIRT 4 Bl R R kAT GC-MS 43017,
RI 4 MG R A S EA R ER, L

228

PLD- 7 1 5 (62.02%) H1 3- B8 4% (12.92%) N
FERSr, N D-AEEE 3- A R
M BRPE AR UL D- #7820 (74.69% 62.51% Al
68.27%) Fl y- Wi ik (8.40%-. 12.09% 1 13.55%)
RNFEERSY, FD-FFEEE /- wh s A 4
ol b A SR B K 5 R VR R 2 D- FT IR M S &
R, & BN 62.02% ~74.69%. X 5 i 1k 5%
U PR PIRE R R TR R A
R 5 A Ve o 2H R AN R R AR AR AL

2.4  Z5AROAV & A7 45 A 4% R B i <
R

H AT, K 2 B0 P i 7 vk 0 B 78 3 R A GC-
MS, %7 R e S B F B B B AR R M)
JRIEAT IR, E AR 5 R R ER A BT A A
B RS I RE R, B R A B R e, H
HARBEE S, 5 HESE AL, AR
o B ARG IE A R 7 AR B 2 RS, A S RS S o A
e EMR, HBETHARREERIE HrEAEN
TSGR, B ARRRIE F S TR K,
ROAV 77 £ 0] LL&E A GC-MS 43 #1 &5 5P 3 i i 5%
SR Ao A S I0 MR R T Bl SCR O g S i
BRI T B HH AT A SR R R Tl 4 R A I ) ROAV H,
TEIM BT RS A AR 2 5 ROAS T b XU T iR e K 1)
VA 5 AR, G SR B R il RO BT R A K
PN A2 25 D5 o — AN ROAV > 1 45 KA
JoR A B il S B KR 5 Y, 4 RO A SR R
WAL R B 24 MOCEAE SR (R 2), Hdb
TR R B T 1) R B & S 3L 10 Bl e R IREE
FEEE 3- Ehh. B- IRIE. B, D-ITEM.
FMEE. a- BB ZBREEEA B- ARG s i
BT B G B S 3k 12 b DS AR RE
D- #7550  B- JEME a- BRI p- S . SRR
IR FTARHE . p- FEENG . B- i lE . PREFIG . 280
T3 BE I s BRI RO I ) SRR o 3L 14
FIRERE | B- PRI D- KT EH + a- 8 Sl IEE s - T o A
FMEE. EBE. LR¥RE. [l - ATz (K
W) 28, p- AEEM . i iERE . R E
R R RE T ) OGRS 3L 20 B D5 AT
D- it . BB B- IRM  a- B AR - W A
BHEE. p- HER. CBRETEE. FiE. kX - &
WS RERE (PRI AT RS B- wi i . X - 41
WS AREE (PRI 3- B0 Z5WE . AT . 7 A
B- IKHE AN 4- I I




R EmEH

Modern Food Science and Technology

2024, Vol.40, No.5

R 2 ATMHBREFH P EEESM S REBRERHEA

Table 2 Main aroma components and olfactory descriptions of essential oils from four varieties of citrus peel

AR ROAV
A5 1ot ok AE(K) Sk A PO - -
/(mg/kg) T ATAR B E A AR RE
1 I S 46 KA 04 A A 029%0.02° 1.60 £0.13°  0.41£0.04° 4.37+0.43"
2 B-KFEH  EFEE 05 P ARAE . B — 0.07£0.00° 0.44+0.16"° 1.52+0.57°
3 B- M 2 014 MARE . BHAEA 637+0.51° 21.34+1.78" 19.13£0.83° 56.25+4.07"
ESR ARG R, FHE
4 p- AR EEE 186 ’ﬂkﬁggigfél 1.06£0.09°  7.71+048°  1.91+0.08 18.46* 1.84°
D)
5 F Bt [ 0.32 FHex | TR — — 445+0.65" 11.27%1.19°
6 D- A7 b 10 HABATAR A A 3.74£0.02°  2657+0.19° 8.08+0.0.5° 64.770.42°
7 3-FW EEHE 077 HEFANGEAS ey 10.11£0.12*  125+0.79° 0.71£0.10° 5.91£0.37°
8 y- FESM EFEMH 239 MABATIES AL 0.36£0.01' 12.50+0.35° 6.54%0.10° 53.79 +0.83"
B -84x BAMHE . KE. . .
9 BT (ckeh) Bik 0.32 PR — — 271+1.62° 10.38%0.59
X - fAF ALK HE. KA. ) .
10 BT (ko) Bk % 0.32 AR — — 0.97+£0.12° 6.52+1.19
11 S Bz X 0.037 f4&. H4. AE. #EF 11.23£0.65° 100.00 = 12.50° 100.00 = 8.04* 100.00 = 5.13°
12 WER RS EES 0.04 W AAARFMAGEAED 0.1520.00° 8.89+1.78° — —
13 p-iE iR S 0.3 ARAR T T F- A8 &AL 0.12£0.02  237£0.00° 0.56£0.13° 6.64*1.58"
14 HFFBE BEE0.025 A 3% 2 M A F Ak 0.24 £ 0.00° — 1.03 £ 0.00° —
15 4- #EMBR B2 K 5 WA FaR R B EA 0.10£0.01  043£0.03°  022%0.02° 1.42%0.09°
16 o #hsnBE BE % 0.33 AR T ALY B4, 3.03£0.18°  16.71+1.51° 7.68+0.35 58.07+6.32"
17 2SS kK 0.65 FHek 0.06£0.00° 1.26£022° 229%0.16° 4.67*0.58
18 LBRF Bg EES 0.02 EMAE. XAFMTFEEFA 3.01+0.90 — 3.88 £0.65° —
19 FE g =SS 0.05 HRICA BAT Ak 434 +0.24 — — —
20 ATAR S 73 0.03 SRARAT AR Aok 0.40 £ 0.00° — 1.72£0.00°  9.49 £0.00"
21 A FFER LEES 0.05 g 2 Ak 0.96 £0.12° — — 3.79 £ 0.00°
22 Aot B LEE 0.02 Bfa. FHAGBEORLAE: 3.61 £1.51° — 453+0.65" 80.64*18.97°
23 NS BR 0.03 EFREA. HFEEFA 10000743 11.86+£4.74° 1.30+0.00° 41.11+9.49°
24 LEAECHE:  Bsk 0.15 IS 0.16 £0.00°  0.95+0.00° 0.78£0.09° 17.71 +1.26"

E: FUTARR DN B FEERTAASHFHEZF (P<0.05).
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