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Research Progress on Aroma Compounds and Biological Activity and
Their Metabolic Pathways in Litsea pungens Hemsl

PU Dandan, SHAN Yimeng, ZHANG Yuyu®

(Beijing Key Laboratory of Flavor Chemistry, School of Light Industry, Beijing Technology and Business University,
Beijing 100048, China)

Abstract: Litsea pungens Hemsl (LPH) is one of spicy for both medicine and food for its strong ability of antibacterial,
anti-inflammatory and anti-cancer effects and strong lemon aroma characteristic that can remove the fishy odor and increase
the overall flavor quality of dishes. The terpenoids are the main aroma compounds in LPH. Citral, the representative
terpenoids, has significant biological activities. D-Limonene, (Z)-3,7-dimethyl-2,6-octadienal, (E)-3,7-dimethyl-2,6-
octadienal, f-myrcene, ethyl (2E)-3-phenylacrylate, and S-caryophyllene are the key odorants of LPH. This paper mainly
introduces the population distributions of LPH in China, recent progressive in aroma compounds, the biological activity,
and the metabolic pathway of main terpenoids in LPH so as to provide scientific evidence for the resource development and

comprehensive utilization of LPH.
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Fig.1 The population distribution statistics results of Litsea

pungens Hemsl in Chinal®'"
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Table 1 Extraction method of the aroma compounds in Litsea pungens Hemsl
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Table 2 Aroma compounds in fruit of Litsea pungens Hemsl
5 Y44 4 AFR CAS BN
e

1 4-Methyl-2-hexene 4-F 3L 2-CU CH, 3404-55-5 [12]
2 2-Methyl-2-hexene 2-FE-2-CU CH, 2738-19-4 [12]
3 4-Methylcyclohex-3-en-1-one 4-F3E-3- 2 VI - 1-T C,H,,0 5259-65-4 [12]
4 4-Methyl-1,5-heptadiene 4-FI3E-1,5- P 4 CgHyy 998-94-7 [12]
5 3,3-Dimethyl-1,5-heptadiene 33-ZH A1 - TR CoH ¢ 67682-47-7 [12]
6 Camphene W CioHyg 79-92-5 [12]
7 p-Pinene B-E CioHyg 127-91-3 [12]
3 (+)-Aromadendrene (+)- TR I CysHy, 489-39-4 [12]
9 (13 'dimethycl'yt'lgi’:gg -6-Methylene- 3-(1,5-FI 42 2. 38)-6-F R E 1 CysHy, 73744-93-1 [12]
10 I'Methyllq'eté syﬁef;ﬁolhgzgg lene-d = | (5. M T 4 R H RO CLH,0,8  89278.78.4 [12]
11 2-Methyl-6-methylene-2-octene 2-FJL-6-3F /P k-2 20 CioHyg 10054-09-8 [12]
12 (R)-(+)-a-Pinene (+)-a-J M CyoHyg 7785-70-8 [20]
13 2,6-Dimethyl-1,5-heptadiene 2,6- —H%E-1,5-Pi I CoHyg 6709-39-3 [20]
14 Carypphyllene FaRiE C,sHyy 87-44-5 [20]
15 Safrole HE CioH;00, 94-59-7 [22]
16 (R)'2'Methy‘;'C(lgﬁe);gjfgf*gelﬂgp"5‘6“'”1" Sl Cisy  495:60-3 2]
17 a-Thujene oA CioHyg 2867-5-2 [23]
18 Camphene Bl CioHyg 565-00-4 [23]
19 Sabinene AN CioHyg 3387-41-5 [23]
20 B-Pinene B-IRN CioHyg 2437-95-8 [23]
21 B-Myrcene B-AtEN CioHyg 123-35-3 [23]
” (R)-Limonene XS CyoHyg 138-86-3 [23]
23 a-Terpinolene o- RN TG CioHye 586-62-9 [23]
24 Caryophyllene oxide AT C,sH,,0 1139-30-6 [23]
25 a-Copaene o1 LI CsH,, 3856-25-5 [23]
26 p-Elemene BRI CysHy, 515-13-9 [23]
27 (Z,E)-o-Farnesene (Z, B)-a-Weld CysH,, 26560-14-5 [23]
28 oa-Humulene o- LRI CsHy, 6753-98-6 [23]
29 (E)-p-Farnesene (B)-p-& AW CsH,, 18794-84-8 [23]
30 S-Bisabolene P41 2N CysH,, 495-61-4 [23]
31 #-Cadinene LR AR /N CysHy, 483-76-1 [23]
32 a-Bisabolene o-HINE 254 CsHy, 495-62-5 [23]
33 (E)-Limonene oxide FEGIR IR ALY C,H,c0 6909-30-4 [23]
34 p-Cymene POREIIF CioHy4 99-87-6 [24]
35 y-Terpinen - CioHyg 99-85-4 [24]
36 Terpinene LINTE CioHyg 99-86-5 [24]
37 3-Carene 3- WA CioHyg 13466-78-9 [24]
38 a-Pinene a-JRM CioHyg 80-56-8 [24]
39 2-Carene 2- g0 CioHyg 4497-92-1 [24]
40 3-Methyl-1,4-pentadiene 3-F- 14 M CeHyp 1115-08-8 [24]
41 (E)-2-Methyl-2,4-hexadiene 2-H1E-2,4-8 "4 CH, 32763-68-1 [24]
42 (+)-Longifolene K CysHy, 475-20-7 [25]
43 Elemene VR CisHyy 33880-83-0 [26]
44 (-)-Sabinene (-)-Fh CoHg 10408-16-9 31]
45 Eucalyptus oil Fentiih C,oH,50 8000-48-4 [31]
46 Dipentene D-FriEk CioHyg 7705-14-8 [33]
47 (E)-3,7-Dimethylocta-1,3,6-triene BB g CioHy6 3779-61-1 [33]
48 2-Methyl-5-isopropyl bicyclo[3. 1. 0]hex-2-ene 2-HIEE-5-SFNFEXGA[3.1.0]C.-2-0 CioHyg 2867-5-2 [36]
49 a-Thujene oA CioHyg 2867-5-2 [37]
50 B-Pinene B-IRN CioHyg 18172-67-3 [37]
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5 B hc 43 ¥ CAS SCHER
51 D-Limonene D-% CoH6 138-86-3 [37]
52 S-Phellandrene BRI W CioHyg 555-10-2 [38]
53 1, 3, 8-p-Menthatriene 1,3, 8-XF - faf =45 CioHyy 18368-95-1 [38]
54 a-Phellandrene a-TK N CioH6 99-83-2 [38]
55 D-Limonene D-#74fi CoHyq 5989-27-5 [38]
56 a-Bergamotene oM C,sH,, 17699-05-7 [38]
57 Alloaromadendren F W CsH,, 25246-27-9 [38]
58 y-Selinene PP CsH,, 515-17-3 [38]
59 B-Copaene B-EABE CsHy, 317819-78-6 [38]
60 S-Selinene SIS CsHy, 17066-67-0 [38]
61 a-Selinene o-JT TN C,sHy, 473-13-2 [38]
62 4-Carene 4-E I CioHyg 5208-49-1 [38]
63 4-Acetyl-1-methyl-1-cyclohexene 4-Z TR 3E-1-H LI O s CoH,,0 6090-9-1 [38]
64 2,6-Dimethyl-2-trans-6-octadiene 2, 6-—H 32, 6F CoHg 2492-22-0 [39]
65 1,3-Cycloheptadiene 13-FRBE CH,, 4054-38-0 [40]
66 1-Methyl-4-( 1'?ftl}_lgie_ﬁleﬁﬁl)'7'0xablcyd°' (R) -4 b CoHiO 1195922 [41]
67 Valencene LA VG AR M CsH,, 4630-7-3 [42]
68 (+)-a-Longipinene () -a-H IR M CsH,, 5989-8-2 [43]
69 (+)-Cuparene (+)-FEMA I CysHy, 16982-00-6 [43]
70 (-)-Thujopsen BRI CysH,, 470-40-6 [43]
1 4-Isopropylbenzyl alcohol 4-(1-F 3 2,3 K H i C,oH,,0 536-60-7 [12]
2 1-Methyl-4-prop-1-en-2-yl-cyclohex-2-en-1-ol ~ 1-FlJE-4-TH-1-4-2-FE- 3R L -2-975- 1 - C,oH,,0 22771-44-4 [12]
3 6,6-D1methyl-2ilr(r?l;::g_lgflsl-blcyclo[3. 1.1] 6,6—:’:!3%—2—92’:!3%:%[3.1.1]—3—9@@? C\oH, 0 5947-36-4 [12]
4 Perilla alcohol PN CyoH,(O 536-59-4 [12]
5 3,7-Dimethyl-2,6-octadien-1- ol 3,7- " HI%E-2,6 -2 - 182 C,oH,50 624-15-7 [12]
6 Borneol Je i CoH,50 6627-72-1 [12]
7 4,8-Dimethyl-3,7-nonadien-2-ol 4,8- " H -3, 7- T 42 C,H,,0 67845-50-5 [12]
8 Ergostenol ST CygH, 0 632-32-6 [22]
9 (Z)-Sabinene hydrate 2- 1 H-5- R - T FR[3.1.01 2 b2 C,oH,0 546-79-2 [23]
10 a-Terpineol R /N C,oH,50 10482-56-1 [23]
11 Nerol PEAERE C,oH,; O 106-25-2 [23]
12 Linallool ey C,H, O 78-70-6 [24]
13 Terpinen-4-ol A- T T C,H;s0 562-74-3 [24]
14 Geraniol oy C,H;s0 106-24-1 [24]
15 6-Methyl-5-hepten-2-ol 6-FF Jik-5- P -2- CeH, O 1335-09-7 [24]
16 Diacetone alcohol FR i e e C¢H,,0, 123-42-2 [30]
17 Pinocarvyl acetate 6,6- - F1HE-2-WF FH - IR [3.1. 1] 53-8 C,H,0, 1078-95-1 [31]
18 Resveratrol B C,,H,,0, 501-36-0 [31]
19 Farnesol 3,7,11-= 1 3£-2.6,10-+ %8 = His-1 -1 C,sH,0 4602-84-0 [31]
20 Terpineol FATHIE C,oH,0 8000-41-7 [33]
21 Borneol KA C,H;s0 507-70-0 [33]
22 (+)-a-Terpineol (+)-a-FATHBE C,H;s0 7785-53-7 [34]
23 Salicyl alcohol KA C,H 0, 1990-1-7 [36]
24 Nerolidol 3,7,11-=H 3-1,6,10-+ g = Hi-3-1 C,sH,0 7212-44-4 [36]
25 3,7,11-Trimethyl-2,6,10 -dodecalrien-1-ol 3,7,11-H%£-2,6,10-+ bt = H5-1-B¢ C,¢H,0 7226-87-1 [36]
26 3711 ]hse;?gﬁzgnlaill 0, 14- F it CyHy O 1113219 [36]
27 B-Sitosterol B4 S T C4Hs,0 64997-52-0 [36]
28 Epoxydihydrolinalool AL i C1oH,50, 1365-19-1 [37]
29 2,2,6-Trimethy1-6-viny(getrahydro-2h-Pyran-3- 22,67 13- 6- 247 3L P -2 H- W -3 CyoH 50, 14049-11-7 (37]
30 2,6-Dimethyl-3,7-octadiene-2,6-diol 2,6- P 3E-3,7-3F T-2,6- C,H,50, 51276-34-7 [37]
31 Citronellol A C,oHy0 106-22-9 [37]
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32 (E)-Linalool oxide furanoid (E)-48fb77 Fi (kmg ) CoHy6 1000373-80-3 [38]
33 (Z)-Linalool oxide furanoid (Z)-48 AT R (kg 7 ) CoHys 29050-33-7 [38]
34 (E)-p-2,8-Menthadien-1-ol (B)-Xf-2,8- M fif — -1 C,oH,s0 7212-40-0 [38]
35 (6,6-dimethylbic3r/r(i(:}[]3;.nl(;ll]Hept-2-en-2-yl) B4 I C\oH, 0 515-00-4 [38]
36 (Z)-p-2,8-Menthadien-1-ol (Z)-%F-2, 8- fer —4ds-1-1 C,oH,0 3886-78-0 [38]
37 (-)-Verbenone L CyH,,0 473-67-6 [38]
38 (Z)-Carveol (Z)-F s CoH,0 1197-06-4 [38]
39 L-Carveol L7 C,oH,s0 99-48-9 [38]
40 Terpinen-4-ol P T I -4-T C,oH,50 20126-76-5 [38]
41 a-Terpineol a-FATHEE CoH;sO 98-55-5 [38]
4 Spathalenol e CsH,,0 6750-60-3 [38]
43 2-Methyl-3-buten-2-ol 2-HIBE-3- T -2 CH,,0 115-18-4 [38]
44 3-Methyl-2-buten-1-ol 3-H -2 T -1 CsH,,0 556-82-1 [38]
45 Terpinen-4-ol A-FATHEE C,oH,50 562-74-3 [39]
16 (2) -a,a,5-Trimethi/rllj}-l\gi;lglltetrahydrofuran-Z- (Z2)-0,0-5-=H %-S-Zug?%% PO Ak-2- F C,oHy 0, 5089.33-3 [40]
47 4-Isopropylbenzyl alcohol 4-(1-FHE 2 ) R HT i C,0H,,0 536-60-7 [40]
48 Dihydrocarveol (10,26,50)2-F1 25 (11@? BOMH) LT 40 3804926 [41]
49 Isopulegol (=) -5 il i e CoH,; O 89-79-2 [42]
50 (8)-(Z)-Verbenol (S)- M ¥ e s e CyoH; 0 18881-04-4 [42]
51 4-Hydroxy-3,5-dimethoxybenzyl Alcohol 4-F53E-3,5- S R I CoH,,0, 530-56-3 [43]
52 B-Eudesmol B-RE i CsH,O 473-15-4 [43]
53 2-Isopropenyl-5-methyl-1-cyclohexanol ST C,oH,s0 7786-67-6 [44]
54 Phytol i CyoH,0 102608-53-7 [45]
1 B-Cyclocitral B-IFr I C,oH,cO 432-25-7 [20]
2 a-Cyclocitral o- IR C,oH,0 432-24-6 [20]
3 3,7-Dimethyl-3,6-octadienal 3,7-Z W 5E-3,6-F IR C,oH,0 1754-00-3 [20]
4 3-Methylbutanal 3-FILTRE CH,,0 590-86-3 [23]
5 2-Methylbutanal 2-FRIL TS CH,,0 96-17-3 [23]
6 (Z)-Citral (Z)-FrHams C,oH,,0 106-26-3 [23]
7 (E)-Citral (E)-frhams C,oH,,0 141-27-5 [23]
8 Citronellal AW C,H;s0 106-23-0 [23]
9 4-(1-methylethyl)-Benzaldehyde 4-5 PR C,H;,0 122-03-2 [24]
10 2,6-Dimethyl-5-heptenal PN CoH,,0 106-72-9 [31]
1 2'(2’2’3'mz‘:;:‘/i':gﬁly‘g’:m'3'e“yl) 2.2,3-= W3- R 1- L CiHi O 91819-58-8 31]
12 Furfural R C,H,0, 1998-1-1 [31]
13 (+)-Citronellal (+)-EFE C,oH,0 2385-77-5 [33]
14 Methional 3-FH AL C,H 08 3268-49-3 [34]
15 Hexanal CLE CeH,,0 66-25-1 [38]
16 Campholenic aldehyde T e C,H;c0 4501-58-0 [40]
17 3-Methyl-2-butenal 3-F -2 T CHO 107-86-8 [41]
[LIES
1 6-Methyl-3,5-heptadiene-2-one 6 -FH3L-3,5 - -2 -l CgH,,0 1604-28-0 [12]
5 3-Methyl-6-(1 —meth}gre]ihyl)—2—cyclohexen—l - S C\oH, 0 89-81-6 [12]
3 1,7,7-Trimethyl-bicyclo[2.2.1]hept-2-ene 1,7, 7- = E R [2.2. 1] B¢-2- i CioHy6 - [12]
4 2-Methyl-6-methylene-1,7-octadien-3-one 2- P BE-637 /P Ik 1,73 05 -3 C,H,,0 41702-60-7 [12]
5 carvone 7 R C,oH,40 99-49-0 [20]
6 Camphor IR C,oH,s0 464-49-3 [20]
7 3,4,4-Trimethyl-2-cyclopenten-1-one 3,4,4- = HJE-1,2- 3 ) i CH,,0 30434-65-2 [22]
8 6-Methyl-5-hepten-2-one 6- k-5 - - 2- CeH,,0 110-93-0 [23]
9 Isopulegone SR C,oH,;cO 29606-79-9 [38]
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10 D-Carvone D-7 i C,H,,0 2244-16-8 [38]
11 3,4,4-Trimethylcyclopentane-1,2-dione 3,4,4- = HIJE-1,2- 3 ) i CgH,,0, 33079-56-0 [40]
12 1-Cyclopentyl-ethanone PR HE R C,H,,0 6004-60-0 [41]
13 Fenchone (1R,45)-1,3,3-= HI 33 [2.2.1155-2-fifi C,oH,,0 1195-79-5 [41]
[i7eS
1 Geranic acid Yok LR C,oH,40, 459-80-3 [12]
2 Hexadecanoic acid FrtmR C,¢H5,0, 1957-10-3 [12]
3 3-Methyl-butryicacid IR CH,,0, 503-74-2 [22]
4 Phenylacetic acid HKLR C,H 0, 103-82-2 [22]
5 3-Hydroxybutyric acid 3T C,H;0, 625-71-8 [30]
6 Benzoic acid R C,HO, 65-85-0 [36]
7 4-Hydroxybenzoic acid X PR BN R C,H,0, 99-96-7 [36]
8 Gentisic acid YL C,H,O, 490-79-9 [36]
9 Isovanillic acid 3 H-4-H SRR R C,H 0, 645-08-9 [36]
10 Syringic acid THmR CoH,(0; 530-57-4 [36]
11 Neric acid R b CyoH;60, 4613-38-1 [38]
12 Decanoic acid ZER CioHy0, 334-48-5 [38]
13 Lauric acid AR C,H,,0, 143-07-7 [38]
14 Tetradecanoic acid R T E R C,Hy50, 544-63-8 [39]
15 (Z)-Vaccenic acid (Z)-11-F N\ CsH;3,0, 506-17-2 [39]
23
1 Methyl methacrylate 2-FR -2 - TR R R i CsH,0, 80-62-6 [12]
2 2-Butenoic acid methyl ester 2- T ¥R T i CsH 0, 623-43-8 [12]
3 Ethyl p-methoxycinnamate X AR LR RR TR C,H,,0, 24393-56-4 [22]
4 Ethyl 2-hydroxyisobutyrate 2- 5 2-HI B INTR 2. T8 C¢H},0;, 80-55-7 [30]
5 (E)-3-Phenyl-2-propenoic acid ethyl SRR 2 Tk C,H,,0, 4192-77-2 [34]
6 Ethyl orsellinate 2,4- 52 5k-6- AW R R C,oH,0, 2524-37-0 [36]
7 Benzoic acid 2-phenyl-2-oxoethyl ester A R2- K25 SR C,sH,,0;4 33868-50-7 [36]
8 Methyl salicylate TKA% R T i C4H,O; 119-36-8 [38]
9 Methy! laurate AR R C13H,0, 111-82-0 [38]
10 Methyl palmitate TSR R C;H;,0, 112-39-0 [38]
11 Eugenol FH R A i C,H,0, 115-99-1 [38]
12 Bornyl acetate LR e il C ,H,0, 76-49-3 [38]
13 Terpinyl acetate YN ivgintiifit C,H,00, 80-26-2 [38]
14 Neryl acetate LIRAEAERR C,H,,0, 141-12-8 [41]
15 Terpinyl propionate ester PIRRAA IR C3Hy0, 80-27-3 [41]
[ES
1 p-Cresol X I C,HO 106-44-5 [22]
2 Methyleugenol T & C,;H,,0, 93-15-2 [22]
3 Kaempferol LI C,5H,O¢ 520-18-3 [36]
4 Terpinyl acetate T&E C,oH 5,0, 97-53-0 [38]
5 5,8-Dimethyltocol PEED C,3H,50, 148-03-8 [39]
6 y-Tocopherol »-AEH C,H,50, 54-28-4 [39]
7 Carvacrol B C,oH,,0 499-75-2 [42]
1 1-Methoxy-2-methyl-benzene 2-F 8 A ik CgH,,0 578-58-5 [20]
2 Dimethyl sulfide T S C,H,S 75-18-3 [23]
3 1,8-Cinceole 1,8-4i 2% CoH;50 470-82-6 [24]
4 Estragole AR ik C,H,,0 140-67-0 [34]
5 2-Methoxynaphthalene P AL C,H,,0 1993-4-9 [34]
6 (Z)-Anethol TR i C,oH,,0 104-46-1 [38]
7 Rose oxide HoL ik C,oH,50 16409-43-1 [38]
HoAih
1 Linaloloxide Ak 5 C,oH,50, 60047-17-8 [12]
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2 2-(3-methyl-2-butenyl)-3-Methylfuran 3- B2 (3-F J-2- T J ik ) kel C,oH,,0 15186-51-3 [22]
3 Rosefuran epoxide SR L Ry C,,H,,0, 92356-06-4 [23]
4 Tricyclene = CioHyg 508-32-7 [23]
5 1-Methyl-2-(1-methylethyl)benzene 1-FI3E-2-(1-F R £ 4 ) 2% CoHyy 527-84-4 [31]
6 Acetophenone LTEAR CgH O 98-86-2 [33]
7 5-Propenyl-1,2,3-trimethoxy Wi iRz C,H (04 5273-85-8 [33]
8 Quercetin Wit Kz % C,sH,,0; 117-39-5 [36]
9 Vinylcyclohexane LI b CeHy, 695-12-5 [40]
10 2-Methyltetrahydrofuran 2- I JE DU Ak g CH,,0 96-47-9 [41]
11 1,2,4,5-Tetramethylbenzene 1,2,4,5-D FH K CoHy, 95-93-2 [41]
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