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TOM TAT

Trong nghién ciru ndy, tinh dau Bach xanh (Calocedrus macrolepis Kurz) thu hai & Khu bao ton thién nhién
(BTTN) Pu Hudng, Nghé An di dugc xac dinh thanh phan hoa hoc bang hé thong sic ky khi ghép ndi khdi phd
(GC/MS). Két qua phan tich c6 tong sd 30 hop chat dugc xac dinh. Trong d6, nhom chét chinh 14 oxygenated
monoterpene chiém 71,5%. Cac hop chat chinh c6 trong tinh dau Bach xanh bao gom methyl cumate (32,7%), a-
terpineol (12,4%), 2-methoxybenzyl alcohol, n-propyl ether (11%) va myrtenoic acid (10,5%). Ngoai ra, dya trén
thir nghiém hoat tinh khang (Chéng — Oxi héa) DPPH, tinh dau Bach xanh thé hién kha ning khang oxy hoa véi
gia tri ICsp = 3,19 + 0,38 mg/mL (d6i chimg duong, ascorbic acid ¢ gié tri ICso = 0,02 mg/mL). Trong nghién
ctru hién tai cua chung t6i, lan dau tién hoat tinh khang oxy hoa cua tinh dau Bach xanh (C. macrolepis) ¢ Viét
Nam dugc cong bd. Két qua nghién clru cling gop phan cung cap thong tin khoa hoc vé& hoa thuc vat, hoat tinh
sinh hoc va sy da dang vé nguon thyc vat cia Khu BTTN Pu Huong, tinh Ngh¢ An.

Tir khéa: Bach Xanh (Calocedrus macrolepis Kurz), Hoat tinh khang oxi hoa, Khu bao ton thién nhién Pu
Huong, thanh phan hoéa hoc tinh dau.

MO PAU

N&m trong hé théng cac khu rivng d&c dung cta Viét Nam, Khu BTTN Pu Hubng cling véi Vuédn quéc gia PU Mat,
Khu BTTN Pu Hoat la vung I6i quan trong ctia khu du trik sinh quy&n Mién Tay Nghé An. Khu BTTN Pu Hudng Ia
noi trd 4n va phan b clia cac loai déng, thuc vat quy hiém. Bach xanh (Calocedrus macrolepis Kurz) thuéc ho
Hoang Pan (Cupressaceae) nganh Thong (Pinophyta) dwoc ghi nhan phan bd & An Do, Bong bac Mianma, Thai
Lan, Lao, My (Nam Caliphonia), Pai Loan, Déng Nam Trung Quéc va & Viét Nam phan bé chd yéu & Lao Cai,
Son La (Yén Chau: Mwéng Lwm, Van Hb), Ha Giang, Hoa Binh (Mai Chau: Hang Kia, Pa Co; Da B&c), Ha Tay
(Ba Vi), D&k Lak (Krong Bong: Chw Yang Sinh), Lam DPéng (Pa Lat, Bi Bap), Khanh Hoa (Nha Trang, Hon Ba),
Ninh Thuan, Nghé An (Khu BTTN Pu Hudng, Khu BTTN Pu Hoat). Trén thé gi¢i Chi Bach xanh (Calocedrus) co
khoang 3 loai va 1 thr la Calocedrus decurrens, Calocedrus macrolepis, Calocedrus macrolepis var. formosana,
Calocedrus rupestris (Fajon, 2005; Fu et al., 1999). Bach xanh 1a loai thwc vat quy hiém cé trong sach Do Viét
Nam 2007 v&i cap can bao vé & nguy cép. Bach xanh cho gb cé gia tri do van dep, thé thang, chiu méi mot, dé
gia cong. G6 dwoc str dung cho xay dwng, lam ban ta, dé gé van phong va @6 my nghé. G6 con dugc dung lam
hwong liéu va chiet tinh dau.

Hinh anh vé& cay Bach xanh dwoc minh hoa & Hinh 1.

Hinh 1. Bach xanh (C. macrolepis) & khu BTTN Pu Huéng, Nghé An
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Cho dén nay da c6 mot sb tai liéu nghién ciru vé& thanh phan héa hoc tinh du Bach xanh. Nghién ctvu ctia Adams
va dbng tac gia (2006) da cho thay thanh phan héa hoc chi yéu cla tinh dau tiv 14 & loai Calocedrus decurrens la
8-3-carnen (20,2%) va limonen (23,6%), & loai Calocedrus macrolepis thanh phan chinh Ia a-pinen (67,1%) va
mycren (11,2%); va & thr Calocedrus macrolepls var. formosana la a-pinen (57,2%) va limonen (13 9%). Trong
mot nghién ctu khac, Cheng va déng tac gia (2008) da nghién clru hoat tinh sinh hoc tir vé than cla loai
Calocedrus macrolepis var. formosana va cho biét chiing c6 khd nang chéng oxy héa manh. Wang va déng tac
gi& (2006) phan tich tinh dAu mot sé loai hat trAn & Dai Loan trong d6 loai Bach xanh (Calocedrus macrolepis) c6
thanh phan héa hoc chinh cta tinh dau la B-elemen (15,8%), y-cadinen (12,1%), a-pinen (11,1%) va limonen
(10,8%). O Viét Nam, Nguyén Quang Huwng va ddng tac gia (2011) da bao cao thanh phan héa hoc chi yéu clia
tinh diu tlr canh loai Calocedrus decurrens thu hai tai Ha Giang gdbm c6 cac thanh phan chinh 1a axit benzoic
(23,3%) va dodecan-7-ol (14,6%). Céc nghién cvu khoa hoc hién dai da chi ra réng, cay Bach xanh c6 chira tinh
dau véi nhidu hoat tinh sinh hoc quy, nhw hoat tinh khang khuan, khang oxy héa, (rc ché enzyme, khang ndm
(Chang et al., 2008; Shyu et al., 2023). Trong nghién ctru hién tai ctia ching téi, thanh phan hoa hoc va hoat tinh
khang oxy hoa cta tinh dau Bach xanh thu hai & Khu BTTN Pu Hudng, Nghé An da dwoc bao céo. Nghién ciru
g6p phan cung clp co s& dir liéu cho loai thwe vat nay & Khu BTTN Pu Hubng, Nghé An.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

Canh va than cua loai Bach xanh (Calocedrus macrolepis) dwoc thu hai & Khu BTTN Pu Hudng (khu vic huyén
Twong Dwong, tinh Nghé An) vao thang 5 ndm 2023. Mau thyc vat dwoc dinh danh bdi Tién st Nguyén Quéc
Binh (B&o tang thién nhién Viét Nam - Vién Han lam Khoa hoc va Cong nghé Viét Nam). Tiéu ban cla loai nay
(s6 hiéu PH26) hién dang dwoc lwu triy tai Ban quan ly Khu bao tén thién nhién Pu Hubng.

Phwong phap nghién ctru
Chung cét tinh ddu

MAu dé chwng ct tinh dau 1a canh va than cay Bach xanh (C. macrolepis). Mau nghién ctru (3,0 kg twoi) dwoc
lam sach, cat nhé, dé& khd tw nhién trong béng ram. Sau khi da khd, mau nghién ciru dwgc chung cét theo
phuwong phap 16i cudn hoi nwéc str dung bd chuwng cét tinh dau Clevenger & ap suét thwerng dén khi thu dwoc
lwong tinh dau t6i da (khodng 4 gi®), theo tiéu chudn Dwoc dién Viét Nam V (2017).

Xéc dinh hiéu suét chung cét tinh ddu

Tinh dAu cla canh va than cay Bach xanh dwoc xac dinh ham lwgng theo phwong phap | (Duoc dién Viét Nam
V, 2017). Ham lwong tinh dau twoi dwoec tinh theo cong thirc:

X (%)=§x1oo (%)

Trong d6: a la khéi lwgng cua tinh dau tinh bang gam; b 1a khéi lwgng ctia mau tinh bang gam.

Tinh diu dwoc 1am khé bang Na,SO,4 khan (Merck). Sau dé tinh dau dwoc dwng trong céc lo tiéu chuan day kin,
b&o quan & 0-5°C trwéc khi phan tich.

Phan tich va xac dinh thanh phén hoé hoc

Thanh phan héa hoc cla canh va than cay Bach xanh dwoc phan tich trén hé théng sac ky khi ghép khdi phd
(GC/MS) clia hang Agilent Technologies, bao gdm thiét bj séc ky khi GC 7890B ghép ndi thiét bj khdi phé MS
5977B0O. Cot sic ky st dung 1a cot HP-5MS Ultra Inert c6 kich thwée 30 m x 0,25 mm x 0,25 ym. Helium (He)
dugc st dung lam khi mang véi tbc dd 1,0 mL/phGt. MAu tinh dau dwoc pha lodng trong dung méi
dichloromethan (CH.Cl,) theo ti 1& thé tich 1a 1/100, sau dé dwoc bom (1,0 L) vao hé théng sac ky khi GC theo ti
I& chia 25/1. Chwong trinh nhiét dwoc thiét 1ap nhw sau: Ban dau, nhiét do 16 GC duwoc gitr & 60°C trong 3 phut,
sau dé tang lén 180°C véi téc do 3°C/phut, tiép tuc ting 1&n 240°C véi tbe do 5°C/phut va cudi cung gilr nhiét 6
& 240°C trong 5 phut.

Thanh phan hoa hoc cta tinh dau dwoc xac dinh dwa trén sy so sanh chi s6 lwu gitv (RI) két hop véi phd khdi
dinh danh str dung thw vién NIST17 va tai liéu tham khao (Dai et al., 2013). Thanh phan phan trdm cta mdi chat
trong mau tinh dau dwoc dinh lwgng béng cach chia dién tich pic twong (rng cla chiing cho tdng dién tich pic cla
tAt ca cac thanh phéan, sau d6 nhan két qua v&i 100 (Fajon, 2005). Qua trinh xt ly sé liéu dwoc thyc hién trén
phan mém Qualitative Navigator (Version B.08.00).

Xéc dinh hoat tinh khang oxy héa

Hoat tinh khang oxy hoa ctia mAu tinh dau dwoc danh gia thong qua kha nang bét gitr géc ty do (DPPH) thuc
hién béng phwong phap quang phd UV, chat chuan 1a ascorbic acid.

Nguyén téc: Phuwong phap dwa trén phan tng cac chét khang oxy hoa cé trong mau thr voi géc DPPH*, chét
khang oxy héa sé khir DPPH* (mau tim) thanh DPPH (mau vang nhat) lam giam d6 hap thu.
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Cac bwéce thue hién:

- Chué,n bi dung djch DPPH: Can 0,012 g DPPH, hoa tan trong methanol trong binh dinh mrc. Khudy trong 30
phut den khi tan het, han ché tiép xuc anh sang. Binh mirc lai bang methanol. Bao quan & nhiét do lanh (4°C), va
st dung trong 3 tuan.

- Chun bi dung dich chuén: ascorbic acid dwgc pha lodng trong nuwéc & céc ndng dd 0-100 pg/mL.

- Chuén bi mau: mau tinh dau dwoc pha lodng bing DMSO thanh day néng d6 phu hop.

- Mau hoac chét déi chirng sé dwoc phan (ng v&i dung dich DPPH theo ti 1& 1/1, thyc hién & nhiét do phong, thoi

gian 30 phat, trong boéng t6i. Sau dé hén hgp phan rng dwgc do quang phd hap thu & bwéc séng 517 nm.

- Kha nang bét git» gbc tw do dworc tinh theo cong thirc sau:

OD (a)-0D (b) y
OD (a)

Trong do, OD (a): gia tri mat d6 quang OD cua ching am; OD (b): gia tri mat dé quang OD cla mau. Gia tri 1Cso

la néng dd mau (mg/mL) c6 kha nang trc ché 50% goc ty do, voi gia tri ICso cang thap, hoat tinh khang oxy héa

cang cao.

Ti 1& % hoat tinh bat gbc tw do DPPH= 100

KET QUA VA THAO LUAN
Thanh phan héa hoc cta tinh dau Bach xanh

Tinh d&u Bach xanh cé dang Idng, nhe hon nwdc, mau vang nhat, mui thom dac trung. Ham lugng tinh dau
dworc tinh theo nguyén liéu kho la 0,35%. Sac khi d6 GC va thanh phan hoa hoc cla tinh dau dwoc trinh bay &
Hinh 2 va Bang 1 sau day:
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Hinh 2. Sac ky d6 GC cua tinh dau Bach xanh (Calocedrus macrolepis) & Pu Huéng

Két qua phan tich GC/MS cho théy c6 tong sb 30 hop chat da duoc xac dinh, chiém 91,8% thanh phan cac hop
chat bay hoi.
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Bang 1. Thanh phan héa hoc cua tinh dau Bach xanh tai Pu Huéng, Nghé An

STT RT RI (a) RI (b) Hop chat %
1 5,588 907 908 2-Bornene 0,1
2 6,858 950 950 a-Fenchene 2,6
3 9,078 1011 1011 3-Carene 0,1
4 9,542 1024 1023 m-Cymene 0,1
5 9,639 1027 1025 p-Cymene 1,7
6 9,793 1031 1030 Limonene 0,5
7 9,919 1034 1032 Eucalyptol 0,3
8 12,014 1084 1082 Benzene, 1-methyl-3-(1-methylethenyl)- 0,1
9 12,305 1090 1090 p-Cymenene 0,2
10 12,551 1095 1094 Methyl benzoate 0,2
11 12,986 1105 1103 Bicyclo[2.2.1]heptan-2-one, 7,7-dimethyl- 0,1
12 14,669 1146 1143 2-Bornanone 0,6
13 15,390 1162 1160 (E)-Pinocamphone 0,9
14 15,985 1175 1170 Isoneral 0,2
15 16,076 1177 1173 Isocamphopinone 0,2
16 16,151 1178 1177 Terpinen-4-ol 0,3
17 16,625 1188 1183 p-Cymen-8-ol 3,7
18 16,786 1191 1189 a-Terpineol 12,4
19 17,564 1208 1204 Verbenone 2,1
20 19,549 1255 1253 Piperitone 1,2
21 19,698 1258 1255 Carvenone 0,1
22 20,436 1275 1276 Phellandral 0,8
23 20,660 1279 1273 4-Thujen-2-a-yl acetate 3,9
24 21,735 1302 1299 Carvacrol 1,6
25 22,634 1325 1321 Methyl cumate 32,7
26 24,224 1362 1359 Myrtenoic acid 10,5
27 24,859 1377 1383 2-Methoxybenzyl alcohol, n-propyl ether 11
28 27,257 1434 1426 Benzenemethanol, 4-hydroxy- 2,3
29 30,845 1523 1518 B-Cadinene 1
30 36,555 1674 1674 Cadalene 0,3

Cac hop chét monoterpene hydrocarbon 5,3
Cac hop chét oxygenated monoterpene 71,5

Cac hop chét sesquiterpene hydrocarbon 1,3
Cac hop chét khac 13,7

Téng (%) 91,8

Cha thich: STT: s6 thw tw; RT: thoi gian Ilwu (phat); RI (a): chi sb lwu gitk thwe nghiém; RI (b): chi sé lwu gitk tham khao.

Cu thé, nhém chét oxygenated monoterpene chiém ham lwong I&n nhét trong tinh dau Bach xanh véi 71,5%. Cac
nhém chét khac bao gdm monoterpene hydrocarbon (5,3%), nhom chét sesquiterpene hydrocarbon (1,3%) va
cac hop chat khac (13,7%). Cac hop chat chinh (> 5%) cla tinh dau Bach xanh thu hai & Pu Huong, Nghé An la
methyl cumate (32,7%), a-terpineol (12,4%), 2-methoxybenzyl alcohol, n-propyl ether (11%) va myrtenoic acid
(10,5%). Bén canh d6, mot sb hop chat dang chu y khac (> 2%) bao gém 4-thujen-2-a-yl acetate (3,9%), p-
cymen-8-ol (3,7%), a-fenchene (2,6%), benzenemethanol, 4-hydroxy- (2,3%) va verbenone (2,1%).
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Cac két qua nghién clru vé& thanh phan hoa hoc tinh dau Bach xanh trong nghién ctu hién tai clia ching t6i va
cac nghién ciru trwdc day co mot sd diém khac biét. Vi du, tinh diu cta a4 Bach xanh & rirng thuc nghiém cua
Pai hoc Quéc gia Dai Loan cé cac thanh phan chinh 14 a- pinene (44,2%), limonene (21,6%), b-myrcene (8,9%),
b-caryophyllene (8,2%) (Chang et al., 2008). Trong khi do, tinh dau l&a Bach xanh & nui Dalong, Miaoli, Bai Loan
gom co6 a-pinene (36,4%), limonene (23,6%); tinh_ dau canh cay gdm c6 a-pinene (36,2%), ferruginol (22,5%) va
limonene (13,1%) (Shyu et al., 2023). Tinh d&u gé Bach xanh thu hai & tinh Khanh Hoa, Viét Nam c6 céc thanh
phan chinh |& a-terpineol (11,6%) va myrtenal (10,6%), bornyl acetate (5,6%) va carvacrol methyl ester (5,6%)
(Dai et al., 2013). Trong khi d6, tinh dau canh Bach xanh & tinh Ha Giang, Viét Nam c6 cac thanh phan chinh la
benzoic acid (23,3%), dodecan-7 ol (14,6%), triethylenehexane (7,3%), a-terpineol (6,6%) va 1,3-cyclooctadiene
(5,8%) (Hung et al., 2011). Sy khac biét vé thanh phan hoa hoc tinh dau Bach xanh gitva cac nghién ctru c6 thé
do cac yéu tb sau: thoi gian va dia diém thu mau, phwong phap chwng cét tinh dau, .

Két qua danh gia hoat tinh khang oxy hoa bang thir nghiém DPPH

Kha nang khang oxy hda la mét trong cac dac tinh sinh hoc quan trong cua tinh dau. Ké,t qué xac dinh kha nang
khang oxy héa bang thtr nghiém DPPH clia mau tinh dau Bach xanh & Khu BTTN Pu Hudng, Nghé An dwoc trinh
bay trong Bang 2.

Bang 2. Hoat tinh khang oxy hoa ctia mau tinh dau Bach xanh

Néng dd (mg/mL) % Uc ché géc tw do ICso (Mg/mL)
0,5 0,36 £ 0,01
1,0 12,48 + 0,17
3,19+0,38
2,0 29,84 + 0,42
4,0 64,35+ 0,21

Trong nghién ctru hién tai cta ching t6i, hoat tinh khang oxy hoa cla tinh dau Bach xanh thu hai tai Pu Hubng,
Nghé An c6 gia tri ICso = 3,19 + 0,38 mg/mL, cao hon nhiéu so v&i doi chirng dwong (ascorbic acid) co gia tri
ICso = 0,02 mg/mL. Gié tri nay cling cao hon doi véi tinh dau Bach xanh & Miaoli, Dai Loan (ICsp = 0,12 mg/mL)
trong mét nghién clu trwdec day (Adam et al., 2006). Sw khac nhau vé hoat tinh sinh hoc clia cac méu tinh dau
phu thudc vao thanh phan va ham lwong phan trém cta cac hop chét cé trong cac mau tinh dau nghién ctru.

KET LUAN

Nghlen cu nham xac dinh thanh phan héa hoc va danh gia hoat tinh khang oxy héa cua tinh d&u Béach xanh thu
hai & Khu BTTN Pu Huong, tinh Nghé An. Két qua nghién ctru cho thdy cac thanh phan héa hoc chinh cla tinh
dau Bach xanh bao gdm methyl cumate (32,7%), a- terplneol (12,4%), 2-methoxybenzyl alcohol, n-propyl ether
(11%) va myrtenoic acid (10,5%). Bén canh do, két qua thtr nghiém DPPH cho thay tinh dau nay c6 hoat tinh
khang oxy héa véi gia tri ICso = 3,19 + 0,38 mg/mL. Nghién clru hién tai ciia ching tdi gép phan bd sung thém
béng chirng khoa hoc cho loai Bach xanh & Viét Nam, ddng thdi dong gop thém co s& cho céc loai thuc vat cé
gia tri & Khu BTTN Pu Huéng, tinh Nghé An.
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CHEMICAL COMPOSITION AND ANTIOXIDANT ACTIVITY OF THE
ESSENTIAL OIL OF Calocedrus macrolepis Kurz FROM PU HUONG
NATURE RESERVE, NGHE AN PROVINCE

Tran Duc Dung®’, Nguyen Quoc Binh?, Tran Dinh Thang®
1Management Board of Pu Huong Nature Reserve, Nghe An, Vietnam;
%Viet Nam Academy of Science and Tecnology;
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SUMMARY

The present study aimed to investigate the chemical composition and antioxidant activity of the essential oil of
Calocedrus macrolepis branches and stems collected in Pu Huong Nature Reserve. A total of 30 compounds
were identified (accounting for 91.8%) of total essential oil content. Oxygenated monoterpene was identified as
the major group. Among them, methyl cumate (32.7%), a-terpineol (12.4%), 2-methoxybenzyl alcohol, n-propyl
ether (11%) and myrtenoic acid (10.5%) were the main constituents of the essential oil of Calocedrus macrolepis
branches and stems. Further, the antioxidant activity of the essential oil of Calocedrus macrolepis branches and
stems was studied using 1,1-diphenyl-2-picrylhydrazyl (DPPH). The essential oil showed average antioxidant
activity with 1C50 values of 3,19 + 0,38 mg/mL mg/mL. This is the first report on the antioxidant activity of
Calocedrus macrolepis essential oil from Vietnam.

Keywords: Bach Xanh (Calocedrus macrolepis Kurz), Antioxidant activity, Pu Huong Nature reserve, chemical
compostiton of the essential oil.
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