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Abstract: Chemical composition of essential oils obtained from the leaf of Syzygium bullockii and
Syzygium tsoongii were reported, corresponding oil content 0,36% and 0,27%. The analysis was
performed by means of gas chromatography-flame ionization detector (GC-FID) and gas
chromatography coupled with mass spectrometry (GC-MS). Twenty-seven components were
identified in leaf oil of Syzygium bullockii, which represented about 76,75% of the total composition
of the oil and six components were not identified, which represented 15,72%. The major constituents
of the essential oil were (E)-caryophyllene (49,65%), spathulenol (4,29%), caryophyllene oxide (4,14%),
bicyclogermacrene (3,35%), 2-tridecanone (3,25%). Fourty-six components were identified in leaf oil of
Syzygium tsoongii, which presented about 99.71% of the total composition of the oil. The major
constituents of the essential oil were E-caryophyllene (23,40%), bicyclogermacrene (21,23%), (Z)-B-
ocimene (10,61%), o-humulene (6,33%), (E)-B-ocimene (4,99%). For the first time, the chemical
compositions of the essential oils of Syzygium bullockii and Syzygium tsoongii from Vietnam were
being reported.
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Thanh phan hoa hoc tinh dau tir 14 loai Tram bullock (Syzygium
bullockii) va loai Tram qua trang (Syzygium tsoongii) 6 Khu
Bao ton thién nhién Ké Go6, tinh Ha Tinh
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Tém tit: Nghién ciru thanh phin hoa hoc tinh dau tir 14 loai Tram bullock (Syzygium bullockii) va loai
Tram qua tring (Syzygium tsoongii). Ham lwong tinh dau dat lan lugt 14 0,36% va 0,27% tuong (mg theo
nguyen liéu tuoi. Tinh dau duoc phan tich bang sac ky khi (GC) va sic ky khi khéi pho (GC/MS). 27 hop
chét dugc xac dinh chiém 76,75%, con 6 hop cht chura xac dinh tén chiém 15,72% tong luong tinh diu ctia
loai Tram bullock (Syzygium bullockii). Thanh phan chinh ctia tinh dau 1a E-caryophyllene (49,65%),
spathulenol (4,29%), caryophyllene oxide (4,14%), bicyclogermacrene (3,35%), 2-tridecanone (3,25%).
Loai Tram sudi (Syzygium tsoongii) da xac dinh dugc 46 hop chét chiém 99,71% téng Iugng tinh dAu, E-
caryophyllene (23,40%), bicyclogermacrene (21,23%), (Z)-f-ocimene (10,61%), a-humulene (6,33%), (E)-
J-ocimene (4.99%) la céc thanh phén chinh cua tinh dau. DAy 14 nhimg dan liéu dau tién vé& héa hoc tinh

dau cua 2 loai nay ¢ Viét Nam.

Tir khoa: Tram bullock, Tram qua tréng, ho Sim, Ké G, Ha Tinh.

1. Mé dau

Chi Tram trén thé giéi c6 khoang 1.200 loai
phén bd & cac nude nhiét d6i va can nhiét d6i [1-3].
O khu vuc Dong Duong, tac gia Soh & Parnell d
ghi nhan 27 loai phan b & Cam pu Chia, 30 loai &
Lao va 49 loai & Viét Nam [4]. O Viét Nam, theo
Nguyén Tién Bén, chi Tram c¢6 60 loai va 1 thi [5].
Pham Hoang H¢ ghi nhan chi Tram c6 57 loai [6].
Mot sb loai duoe si dung lam thude [7-9]. Tram
bullock (Syzygium bullockii (Hance) Merr. & Perry
la cay bui cao khoang 1m, thuong moc trén dyn cat
ven bién, c6 qua vao thang 7-8, qua an duoc; maoi
thay phan bd ¢ Thanh Hoa, Quang Tri (Bén Hai),
Quang Binh, Thira Thién Hué (Phii Loc), Pa Nang

*Tac gia lién hé.
Dia chi email: tranhaukhanh@gmail.com
https://doi.org/10.25073/2588-1140/vnunst.4999

(Tourane). Con ¢ & Trung Qudc (Hai Nam), Lao.
Loai Tram bullock (Syzygium bullockii (Hance)
Merr. & Perry) da dugc tac gia Hance mo ta vao
nam 1878 trén tap chi “Journal of Botany” va n6
duge xép vao chi Eugenia. Nam 1790 loai nay
dugc Lour md ta va xép vao chi Myrtus véi tén
khoa hoc Myrtus androsaemoides sensu Lour
[5]. TrAim qua tring (Syzygium tsoongii (Merr.)
Merr. & Perry) da dugc tac gia Merry mo ta vao nam
1916 thudc chi Eugenia c6 tén khoa hoc Eugenia
leucocarpa Merry. Tram qua tring (Syzygium
tsoongii (Merr.) Merr. & Perry) 1a cAy gb, moc rai
rac ven rimg thudng xanh, doc theo song sudi. Ra
hoa thang 10-12, ¢6 qua thang 1-2; phan bd & Quang
Ninh (Udng Bi, Ha Long), Thanh Hoa, Quang Binh,
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Quang Tri (Bén Tram), Pa Ning (Tourane), Nam
Bo. Con c6 ¢ Trung Qudc (Quang Dong, Hai Nam)
[5]. Trén thé giéi, mot sb loai trong chi nhu
Syzygium polyanthum va Syzygium aromaticum da
duoc nghién ciru vé thanh phén hoéa hoc va hoat tinh
khang vi sinh vat cta tinh dau. Thanh phan chinh
trong tinh dau tir 14 loai S. polyanthum 1a cis-4-
decanal (43,4%), 1-decyl aldehyd (19,7%), capryl
aldehyd (14,9%); thanh phan chinh trong tinh dau tir
la loai S. aromaticum 1a p-eugenol (75,1%), p-
eugenol (75,1%) va B-caryophyllene (18,3%) [10].
O Viét Nam thanh phén hoa hoc cia tinh dau va
cong dung ctia mot s6 loai ciing da dugc nghién ciru
nhu Pinh huong (Syzygium aromaticum) véi tinh
diu tir nu hoa thi hop chét eugenol (70-95%),
eugenyl acetat (1-5%) va p-caryophyllene (4-12%)
va tinh dau tir 14 Gioi (Syzygium jambos): a-pinene
(26,8%0, L-limonene (23,8%) [11]. Thanh phan
hoa hoc chinh trong tinh dau 14 cua loai Syzygium
hancei 1a y-guaiene (11.07%), p-caryophyllene
(9.11%), cis-calamenene (7.46%), o-copaene
(6.97%), trans-cadina-1,4-diene (5.09%) [12];
tinh dau tir 14 cua loai Syzygium caryophyllatum
la B-caryophyllene (42.53%), (E)-B-ocimene
(19.38%) va o-humulene (5.37%) va loai
Syzygium lineatum 1a B-caryophyllene (64.53%),
a-pinene (6.14%), a-selinene (4.76%) va a-
humulene (4.39%) [12]. Nghién ctru tinh dau ciia
hai loai nay ¢ Viét Nam hién chua c6 bat ky cong
trinh ndo cong bd. Bai bao nay, 1a két qua nghién
ciru thanh ph?m hoéa hoc tinh diu cia loai Tram
bullock (Syzygium bullockii) va Trim qua tring
(Syzygium tsoongii) phan bd ¢ Khu Bao ton thién
nhién Ké G0, tinh Ha Tinh.

2. Vit liéu va phwong phap nghién ctru
2.1. Vit ligu

La loai Tram bullock (Syzygium bullockii) va
Tram qua trang (Syzygium tsoongii) dugc thu hai &
Khu Bao ton thién nhién Ké Go, tinh Ha Tinh
vao thang 7 nam 2019 (THK 811 va THK 807).
Ti€u ban cua hai loai nay da dugc dinh loai
(Chuyén gia dinh loai: PGS.TS Pham Hong Ban
- Pai hoc Vinh va PGS.TS Tran Minh Hoi - Vién
Sinh thai va Tai nguyén Sinh vat) so véi mau chuan

va luu gitt & BO mon Thuyc vat, Vién Su pham Ty
nhién, truong Pai hoc Vinh.

2.2. Phuong phap

+ Tdach tinh dau

La (1 kg) duge cit nho va chung cit bang
phuong phap 161 cudn hoi nuéce trong thoi gian 3
g10' & ap suét thuong theo dugc dién Viét Nam

V[13].

+ Phan tich tinh dau

Hoa tan 1,5 mg tinh dau da dugc lam kho
bang Na,SO, khan trong 1ml n-hexan tinh khiét
loai dung cho sic ki va phan tich phd.

Sdc ki khi (GC): Pugc thuc hién trén may
Agilent Technologies HP 6890N Plus gin vao
detecto FID cua hang Agilent Technologies, M¥.
Cot sic ki HP-5MS véi chiéu dai 30 m, duong
kinh trong (ID) = 0,25 mm, 16p phim mong
0,25um da dugc sir dung. Khi mang H,. Nhiét do
buéng bom mau (K1 thuat chuwong trinh nhiét do-
PTV) 250°C. Nhiét do Detecto 260°C. Chuong
trinh nhiét d6 budng diéu nhiét: 60°C (2 phit),
tang 4°C/phut cho dén 220°C, dimg ¢ nhiét do
nay trong 10 phut.

Sdc ki khi-khoi phé (GC/MS):

Viéc phan tich dinh tinh dugc thyc hién trén
hé thdng thiét bi sic ki khi va phd ki lién hop
GC/MS cua hang Agilent Technologies HP
6890N. Agilent Technologies HP 6890N ghép
nbi véi Mass Selective Detector Agilent HP
5973 MSD. Cot HP-5MS ¢6 kich thudce 0,25 um
x 30 m x 0,25 mm va HP1 c¢ kich thudce 0,25 pm
x 30 m x 0,32 mm. Chuong trinh nhiét d voi
diéu kién 60°C/2 phut; tang nhiét d6 4°C/1 phut
cho dn 220°C, sau do lai taing nhiét do
20°C/phit cho dén 260°C; véi He 1am khi mang.
Viéc xac nhan cac cu tir dugc thuc hi¢n béng
céch so sanh cac dir kién phd MS ciia ching véi
phé chuin da duoc cong bd c6 trong thu vién
Willey/Chemstation HP [14-17].

3. Két qué nghién ciru

Nghién ctru thanh phan hoa hoc cua tinh dau
tu 14 Tram bullock (Syzygium bullockii) va la



Tram qua tring (Syzygium tsoongii) (Bang 1),
mau dugc thu & Khu Bao ton thi‘én nhiép K¢é Go,
tinh Ha Tinh. Ham lugng tinh dau dat lan lugt 1a

loai TrAm qua tréng (Syzygium tsoongii).
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0.36% va 0,27% trong luong tuoi, tinh dau c6
mau Véng’ nhat, duoc phén 7tich bang sac ki khi
(GC) va sac ki khi - khoi pho lién hop (GC/MS).

Béng 1. Thanh phin héa hoc tinh dau 14 loai Tram bullock (Syzygium bullockii) va

X a b Ty 1€ %

T Hop chat RI RI S.tsoongii S.bullockii
1 o-pinene 939 932 - 0.24
2 myrcene 992 988 1.87 -

3 (Z2)-f-ocimene 1038 1034 10.61 -

4 (E)-p-ocimene 1049 1044 4.99 0.17
5 y-terpinene 1063 1056 0.28 -

6 linalool 1101 1100 0.30 -
7 allo-ocimene 1131 1128 0.20 -

8 2-undecanone 1294 1294 - 0.99
9 J-elemene 1348 1342 0.90 -
10 a-copaene 1389 1374 0.36 -
11 E-methyl cinnamate 1390 1392 0.37 0.23
12 2-dodecanone 1396 1397 - 0.13
13 cis-f-elemene 1403 1389 2.15 0.37
14 o-gurjunene 1425 1410 0.19 0.17
15 E-caryophyllene (=f-caryophyllene) 1439 1417 23.40 49.65
16 y-elemene 1444 1441 0.12 -
17 [f-gurjunene (=calarene) 1446 1445 0.12 0.18
18 aromadendrene 1457 1440 0.60 1.01
19 cadina-3,5-diene 1467 1458 0.12 -

20 o-humulene 1472 1452 6.33 2.78

21 9-epi-(E)-caryophyllene 1479 1465 1.15 1.03

22 trans-cadina-1(6),4-diene 1488 1496 0.29 -

23 Unknown (43,204,RI 1488) 1488 - - 1.59

24 y-muurolene 1490 1501 0.35 0.69

25 o-amorphene 1494 1484 2.34 -

26 2-tridecanone 1497 1497 - 3.25

27 germacrene D 1498 1485 2.52 -

28 2-tridecanol 1502 1502 - 1.67

29 [-selinene 1504 1500 0.17 -

30 J-selinene 1506 1506 0.17 -

31 (E,E)-a-farnesene 1512 1505 3.59 -

32 viridiflorene 1512 1505 - 0.28

33 bicyclogermacrene 1516 1500 21.23 3.35

34 Jd-amorphene 1522 1514 1.34 0.14

35 aromadendra-1(10),4(15)-diene 1524 - - 0.21

36 y-cadinene 1530 1515 0.44 0.16
37 J-cadinene 1537 1522 2.77 0.65
38 zonarene 1541 1530 0.30 -
39 trans-cadina-1,4-diene 1547 1537 0.14 -

40 a-cadinene 1552 1537 0.17 -

41 (E)-nerolidol 1569 1568 - 0.26

42 germacrene B 1577 1584 0.25 -
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43 palustrol 1588 1581 0.29 -
44 spathulenol 1596 1577 0.96 4.29
45 viridiflorol 1604 1591 1.49 -
46 caryophyllene oxide 1604 1581 - 4.14
47 cubeban-11-o0l 1613 1601 0.86 0.32
48 rosifoliol 1621 1615 0.25 -
49 ledol 1624 1638 0.16 -
50 torilenol 1628 - - 0.13
51 5-guaiene-11-ol 1642 1637 0.21 -
52 1-epi-cubenol 1646 1646 0.38 -
53 cubenol 1651 1650 0.19 -
54 epi-a-cadinol (=Tau-cadinol) 1657 1656 1.10 -
55 epi-a-muurolol (=T-muurolol) 1659 1652 0.89 -
56 a-muurolol (=d-cadinol) 1662 1662 0.49 -
57 a-cadinol 1672 1670 2.31 -
58 Unknown (79,220,RI 1672) 1672 - - 1.28
59 Unknown (43,224,R1 1675) 1675 - - 4.71
60 14-hydroxy-9-epi-(E)-caryophyllene 1688 1702 - 0.26
61 Unknown (58,226,R1 1700) 1700 - - 3.47
62 Unknown (79,248,R1 1880) 1880 - - 1.25
63 Unknown (91,246,R1 2100) 2100 - - 3.42
Téng 99.71 92.47
Monoterpene hydrocarbon 18.25 0.41
Monoterpene c6 chira oxy 0.37 6.27
Sesquiterpene hydrocarbon 71.51 60.67
Sesquiterpene c6 chira oxy 9.58 9.40
Céc hop chét chua xac dinh 0.0 15.72

Tu la Tram bullock (Syzygium bullockii) da
dinh luong dugc 92,47% tong luong tinh déu, trong
do da xac dinh duogc 27 hop chit chiém 76,75%, con
6 hop chat chua xac dinh tén chiém 15,72%. Trong
tinh diu dwoc dic trung boi cic sesquiterpene
hydrocarbon (60,67%), sesquiterpenes c6 chtra
oxy (9,40%), monoterpene c6 chira oxy (6,27%),
monoterpene hydrocarbon (0,41%) va cac thanh
phin chua xéac dinh tén chiém (15,72%). Thanh
phan chinh cua tinh diu la E-caryophyllene
(49,65%), spathulenol (4,29%), caryophyllene
oxide (4,14%), bicyclogermacrene (3,35%), 2-
tridecanone (3,25%), o-humulene (2,78%), 9-epi-
(E)-caryophyllene (1,03%) va aromadendrene
(1,01%).

L4 loai Tram qua tréng (Syzygium tsoongii) da
xéc dinh dugc 46 hop chat chiém 99,71% tong
lugng tinh dau. Trong tinh diu duoc dic trung boi
cac  sesquiterpene  hydrocarbon  (71,51%),
monoterpene hydrocarbon (18,25%),

sesquiterpenes c6 chia oxy  (9,58%),
monoterpene c6 chira oxy (0,37%) va cac thanh
phin chua xac dinh tén khong ¢ thanh phan nio.
Cac hop chat: E-caryophyllene (23,40%),
bicyclogermacrene  (21,23%),  (Z)-f-ocimene
(10,61%), a-humulene (6,33%), (E)-f-ocimene
(4,99%), o-cadinene (2,77%), (E,E)-a-farnesene
(3,59%), germacrene D (2,52%), a-amorphene
(2,34%), o-cadinol (2,31%) va cis-f-elemene
(2,15%) 14 cac thanh phan chinh cua tinh dau, cac
hop chat con lai chiém ty 16 khong dang ké.

Két qua & trén cho thiy tinh dau cta hai loai
nghién ciru déu duoc dic trung bdi sesquiterpene
hydrocarbon chiém ti 1& 16n nhét trong tinh dau.
Thanh phén chinh trong tinh dau cta hai loai nay
déu chira luong 16n hop chat E-caryophyllene. Tuy
nhién, d6i voi loai Trdm qua tring (Syzygium
tsoongii) con dugc dac trung bdi cac monoterpene
hydrocarbon chiém 18,25%, trong khi d6 loai
Tram bullock (Syzygium bullockii) cac hop chét nay
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chi chiém 0,41%. Thém vao d6, loai TrAm qua tréng
(Syzygium tsoongii) ngodi hop chat chinh 1a E-
caryophyllene (23,40%) con c6 mot so hop chat
chiém ti 16 cao trén 10% nhu bicyclogermacrene
(21,23%) va (Z)-f-ocimene (10,61%), trong khi d6
loai Tram bullock khong chira hop chét (Z)-f-
ocimene, con hop chét bicyclogermacrene chiém ti
16 thip twong tmg 3,35%. Day 1a nhimg dan liéu
md&i vé tinh diu cua hai loai nay.

4. Két luan

Ham lugng tinh dau tir 14 loai Tram bullock
(Syzygium bullockii) dat 0,36% trong lugng tuoi.
27 hop chét dugc xac dinh chiém 76,75%, con 6 hop
chét chua xé4c dinh tén chiém 15,72%. Trong tinh
dau duoc dic trung boi cac hop chat E-
caryophyllene (49,65%), spathulenol (4,29%) va
caryophyllene oxide (4,14%).

Loai Tram qua tréng (Syzygium tsoongii) dat
0,27%, da xac dinh duoc 46 hop chit chiém 99,71%
tong lugng tinh dau. E-caryophyllene (23,40%),
bicyclogermacrene  (21,23%),  (Z)-f-ocimene
(10,61%) va a-humulene (6,33%) la cac thanh
phan chinh cua tinh dau.

Day 1a nhimg dan liéu dAu tién vé thanh phan
hoéa hoc trong tinh dau 14 cta hai loai nay.
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