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NGHIEN CUU THANH PHAN HOA HQC CUA TINH DAU LA CAY BONG BONG
(CALOTROPIS GIGANTEA) TAI THANH PHO NHA TRANG

Ng6 Thi Uyén Tuyén, Lé Cong Hoan, Phan Pirc Ngai
Truong Pai hoc Khdanh Hoa

Tém tdt: Bai bao nay trinh bay két qua vé thanh phédn hoa hoc gitia cde méu tinh ddu khdac nhau tir La
Bong bong (Calotropis gigantea) tai thanh phé Nha Trang. Tinh dau Lé dwoc thu héi theo hai cach khdac nhau:
(1) sau khi chung cdt lién tuc trong 4 gio, (2) thu theo timg phdn doan gio khdc nhau trong 4 gio. Bdang phwong
phap sdc ki khi ghép khdi phé (GC/MS) da xdc dinh dwoc thanh phdn hoa hoc cé trong ndm méu La2.1, La2.2,
La2.3, La2.4 va La2.5 lan luot la 19, 33, 37, 39 va 27 hop chdt. Ba hop chdt ddc trung cua tinh ddu La la (Z)-
Octadeca-9-ene-4-olide; Methyl heptadeca-9,12-dienoate va (Z,Z)-Octadeca-9, 1 2-dienoic acid. Ba chdt nay déu
dwoc tim thdy trong ndm madu tinh dau. Cdc chdt chiém ham luong cao trong tinh ddu La la Butyl citrate
(18,75%),; Quercetin 3'-methyl ether (25,28%); 3,5-bis(1,1-dimethylethyl)benzene-1,2-diol (14,22%); Methyl
heptadeca-9,12-dienoate (10,87%) va 4-Vinylguaiacol (10,76%). Quy trinh thu héi tinh dau nay cho phép xdc
dinh dwoc cdce chdt ma nhitng chdt nay co thé khong dwoc tim thdy trong méu tinh ddu khong dwoc thu theo

phdn doan thoi gian.

Tir khéa: Calotropis gigantea, GC/MS, Lé Bong bong, thanh phdn hoa hoc.

1. Gi¢i thiéu

Ngay nay kinh t& phat trién manh mé, cong
nghé, thiét bi ngay cang hién dai gitp cho viéc
nghién cuiru, sang loc cac hop chét thién nhién co6
hoat tinh tot phuc vu cong tac nghién ctru phong va
chita bénh cho nguoi dan dang la hudng di duoc
nhiéu nha khoa hoc trong va ngoai nudc quan tim.

Chi Bdng bong (Calotropis), thudc ho Thién
Ly (Asclepiadaceae) co bon loai trén thé gidi, phan
b6 chu yéu 0 vung nhiét doi, can nhiét doi chau Ava
chau Phi va duoc miéu ta 14n diu tién vao nim 1810
boi Robert Brown. O Viét Nam, chi nay co6 hai loai
la Calotropis gigantea va Calotropis procera |12,
15].

1a. Calotropis gigantea

1b. Calotropis procera

Hinh 1.1: Hinh anh cua hai loai thugc chi Calotropis

Cay Bong bong con c6 cac tén goi khac nhu
Bén bdn, La hen, Nam ty ba, Bang bién...

B6ng b6ng thudc loai cay wa sang, chiu nong,
kho han va sinh truéng manh trong mua noéng am.
Cay thuong moc thanh timg bui ¢ chan ddi, ven
bién, ven duong di hodc cac bai hoang. O ving ven
bién, cAy phan bé kha tap trung trén cac bai dat

trong, bui ciy kho va chua thdy moc hoang dai ¢
mién nui. Bong bong c6 kha ning tai sinh rat manh
nhat 12 tai sinh dinh dudng. Khi bi chit sat gdc, cay
van co6 kha ning moc chéi. Tham chi mét doan than
canh Bong bong duoc cam xudng dat vao bat ki mua
nao trong niam déu co kha nang nay chdi va tai sinh
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thanh ciy méi. Hat giong Bong bong ¢6 mao 16ng
nén phat tan di xa dugc nho gi6 [2, 3].

Vo 1& cdy Bong bdng chia p-amyrin,
giganteol, iso-giganteol, cardenolides... dwoc dung
chita ngd doc, bi ran can, bénh sot rét, viém khop,
lau, giang mai, bénh phong hui, kiét ly, sung chan
voi [2, 13]. Theo két qua nghién ciru cua Ibrahim
SR.M. va cong su cong bd vao nim 2012 va 2015,
cac hop chat phan lap dugc tir Vo 1& Calotropis
procera co tac dung tc ché dong té bao ung thu
phdi, ung thu tuyén tién liét va u nguyén bao than
kinh dém [4, 5]. M6t luong nho Hoa Bong bong co
thé tri cam lanh, ho ga, hen suyén va chimg kho tiéu.
Trong Hoa Bong bong chira nhiéu na-calotropeol, 4-
calotropeol, amyrin, asclepin, calotropin... [13].

Cac bo phan cua cdy Béng bong nhu Than,
La, Hoa, Qua déu chira rat nhiéu nhua mu. Theo Y
hoc ¢6 truyén, nhua mu cua cdy nay dwoc dung lam
thudc gdy nén, chira kiét li, dip ngoai da dé tri
ching viém khép, cac vét loét. Tuy nhién, néu
chung ta st dung nhya mu véi liéu luong cao thi ¢6
thé gay doc. Thanh phin nhua mu cua cdy Bong
bong gom 0,45% uscharin, 0,15% calotoxin, 0,15%
calactin. Ngoai ra nhya mu con chita cac chat khac
nhu a-calotropeol, f-calotropeol, f-amyrin, calcium
oxalate... [2, 13].

Mot trong cac bd phan cua ciy Bdng bong
duoc cac nha khoa hoc nghién ctru dang ké d6 chinh
la phan La. Theo nghién ciru, La Bong bong chira
alkaloid, glycoside, flavonoid va saponin. Lugng
alkaloid, flavonoid, saponin toan phan trong La
Bong bong tai cac thang 2, 4, 6, 9, 11 ¢ ham luong
cao hon vao hai dot trong nam voi dot mét vao cac
thang 2, 4, 6 (ham luong flavonoid khoang 1,96%,
saponin 1,98%) va dot hai vao thang 9 va thang 11
(ham Iwong alkaloid 0,23%, flavonoid 2,02%,
saponin 2,17%). Dich chiét tir L4 Bdng bdng c6 thé
bao vé lha (Oryza sativa) khoi tac hai cua nam giy
bénh [1, 10, 13]. Gan dy nhat, nam 2018, tic gia
Nguyén Hiru Duy Khang va cong su nghién ctru va
cho thay dich chiét methanol cua La Calotropis
procera va hai hop chat phan 13p duoc tur dich chiét
nay co hoat tinh giy déc manh dong té bao ung thu
tuyén tuy. K&t qua nghién ciru nay la nhiing bang
chimg ban dau cho thay vé tiém ning tic ché té bao
ung thu tuyén tuy cua La cdy Calotropis procera
moc 0 nudc ta [8]. Trong ndm 2009, nhom nghién
ctu Okiei W. va cong sy khi nghién ctru thanh phan
hoa hoc cua tinh dau La khé Calotropis procera
ciing mang lai nhiéu két qua bat ngd. Trong tinh dau
La Calotropis procera, cac hop chat chinh 1a phytol
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va dong phin cia no la  3,7.11.15-
tetramethylhexadeca-2-ene-1-0l ~ (37,59%) va
6,10,14-trimethylpentadecane-2-one (15,31%).
Ngoai ra, con c6 mot s6 thanh phan khac nhu
tetradecanal, isophytol, 1-docosanol... Hop chat
6,10,14-trimethylpentadecatriene-2-one trong tinh
dau La kho Calotropis procera co tac dung chéng
mudi va dic biét hiru ich trong vi¢c phong va diéu tri
bénh sot rét [11].

Cho dén nay, s6 luong cong bo lién quan dén
thanh phan hoa hoc chi Calotropis cia Viét Nam
van con rat khiém tén. Diém chung ¢ cac nghién ctru
nay la déu tip trung vao phan lap va xac dinh ciu
trac cac hop chat tir cac can chiét thd cua loai
Calotropis gigantea [1, 6,7, 8]. Diéu dac biét 1a hién
nay van chua cé bat ky cong bd nao vé thanh phan
hoa hoc ctia tinh dau cua cac loai thude chi nay. Do
vay ma nhing hiéu biét vé thanh phan hoa hoc cua
chi Calotropis 6 Viét Nam con nhiéu han ché.

Budc dau, chung toi nghién ctu vé thanh
phan hoa hoc cia tinh dau La Bong bdng
(Calotropis gigantea). Trong nghién cuu nay, tinh
dau La Bong bong dwoc thu bing phuong phap
chung cat 16i cudn hoi nude véi cac ché do thoi gian
thu hoi tinh dau khac nhau, duoc trinh bay chi tiét
trong phan phuong phap nghién ctu dudi day.
Thanh phén hoa hoc cua cac mau tinh dau duoc xac
dinh bang phuong phap GC/MS. Két qua nghién ciru
nay sé cho thiy su giéng va khac nhau vé thanh
phan hoa hoc ciing nhu sy chénh léch ham luong
cua cac chat giita cac mau tinh dau khac nhau vé ché
do thoi gian thu hdi. Qua do, két qua nay s& gop
phan hoan thién hon hé thong dit liéu thanh phan
hoa hoc cua cac loai thuc vat thude chi Calotropis,
ho Asclepiadaceae ¢ Viét Nam; dinh hudng va phat
trién cac hudng nghién ciru tiép theo lién quan dén
chi Calotropis.

2. Nguyén liéu va phwong phap nghién ctru
2.1. Nguyén ligu va phwong phdp xiv li mdu:

Cay Bong bong duoc thu toan b phan (RE,
Than, La, Hoa va Quad) tai xa Vinh Luong, thanh
phd Nha Trang, tinh Khanh Hoa vao thang 10 nim
2019. Tén khoa hoc cua cay dugc xac dinh boi
chuyén gia Phan loai hoc Thuc vat Phan Puc Ngai -
Truong Pai hoc Khanh Hoa.

Mau La Bong bong (Lal) sau khi thu hoach
duoc loai bo phén La b1 hu ua, sau, ruira sach, dé rao
nudc trong bong rAm dé tranh that thoat tinh dau.
Sau do, mau Lal dwoc thai nho (La2) va tién hanh
chung cét 16i cudn hoi nude dé thu duoc tinh dau.
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Hinh 2.1: Mot s6 hinh anh cAy Bong bong Calotropis gigantea tai Nha Trang

2.2. Chung cit tinh dau Ld Bong bong:

Tinh dau cua miu La2 duogc thu theo 2 cach
khac nhau:

Ciach 1: Cho khoang 3.8 kg mau La2 vao ndi
chung cat. Thém 7.2 L nudc cét vao ndi sao cho toan
bé mau La2 ngap chim trong nudc cat. Sau do, lap
hé thong lam lanh va thu héi tinh dau. Hon hop dugc
dun trén bép dién va tién hanh thu tinh dau lan lugt
lién tiép trong gio tha nhat (dwoc miu tinh dau
La2.1), gio thtr hai (dugc mau tinh dau La2.2), gio
the ba (dwoc miu tinh dau La2.3) va gio thu tu
(dwoc mau tinh dau La2.4). Két thuc 4 gio chung cat
tinh diu mAu La2 theo cach 1 thu duoc 4 mau tinh
dau khac nhau 1a La2.1, La2.2, La2.3 va La2 4.

Cach 2: Tién hanh qua trinh chung cat tinh
dau tuong tu cach 1. Tuy nhién, sau khi hdn hop séi
tién hanh dun hdn hop trong 4 gio. Két thuc 4 gio
chung cat, nging dun va thu lay toan b tinh dau di
chung cit duoc trong 4 gio (dwoc mAu tinh dau
La2.5).

Nhu vay, két thiic qua trinh chung cat tinh dau
mau L2 theo 2 cach nhu trén, ta dwoc 5 mau tinh dau

3. Két qua va thio luin

Tinh dau La Bong bong c6 mau vang va nhe hon nude.

La2.3

La2.1, La2.2, La2.3, La2.4 va La2.5 khac nhau ché
do thoi gian thu [11].

Tinh diu dwoc lam khan béng mudi natri
sunfat khan va bao quan kin trong tu lanh. Sau do
tién hanh xac dinh thanh phan hoa hoc c6 trong mau
tinh dau.

Qua trinh thyc nghiém duoc tién hanh tai
Phong thi nghiém Hoa hoc, Khoa Khoa hoc Tu
nhién va Cong ngh¢, Truong Pai hoc Khanh Hoa.

2.3. Phuong phap xac dinh thanh phan hoa
hoc cua tinh dau:

Thanh phan héa hoc cua 5 mau tinh dau La
Bong bdng dwoc xac dinh bang phwong phap
GC/MS, do tai phong Thi nghiém Trung tdm Phan
tich — Truong Dai hoc Khoa hoc Ty nhién — Dai hoc
Quéc gia Thanh phd H6 Chi Minh. May sic ky khi
6890 N cua Agilent (USA) bao gébm bo tiém tu
dong, budng tiém, 10 cot, dau do MS 5972. Cot HPS
MS 30 m x 0.25 mm x 0.25um). Viéc nhan dang
cac hop chit duoc thuc hién bé.ng cach so sanh dir
kién phd cua chung voi gia tri tuong ung di duoc
liét k¢ trong cac thu vién NIST 14,
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Hinh 3.1: Mét s6 hinh anh miu tinh dAu La2.1 — La2.5 chung cit dwoc
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Hinh 3.2: Siic ki dd cdc mAu La2.1 - La2.5

Két qua GC/MS daj xac dinh Eiucyc 19 hop chat
trong mau La2.1, 33 chat trong mau La2.2, 37 hop

Tir s6 liéu thanh phan hoa hoc cua cac miu
tinh dau La Bong bong, co thé thiy rang, co rat
nhiéu hop chat chi xuat hién trong cac phan doan gio
chung cét nhat dinh.

chat voi mau La2.3, 39 hop chat voi mau La2.4 va
27 chét trong mau La2.5.

Chi tiét thanh phan hoa hoc dwoc thé hién ¢
bang 1 dudi day.

Bang 3.1: Thanh phén héa hoc ciia 5 miu tinh ddu La Calotropis gigantea

TT Thanh phén héa hoc

La2.1 La2.2 La23 La24 La25

2.4-dihydroxybenzoic acid, 3TMS

2 4-(3,4-dimethoxybenzylidene)-1-(4-nitrophenyl)-3-

8.48% - - - -

. 8.62% - - - -

phenyl-2-pyrazolin-5-one

3 N-furfuryl cyclohexanecarboxamide 6,89% - 2.90% - -

4 5-Butyl-6-hexyloctahydro-1H-indene 7,00% - 3,36% - -

5  (2R.3R.4aR,5S.8aS)-2-Hydroxy-4a,5-dimethyl-3- 6.51% ) ) ) )
(prop-1-ene-2-yl)octahydronaphthalen-1(2H)-one ’
Linoelaidic acid 3,78% 047%  1,57% - 0,37%

1,80% 2,50%

Methyl heptadeca-9,12-dienoate
(Z)- Octadeca-9-ene-4-olide
10 2-Chloroethyl linoleate

6
7  9-Eicosyne
8
9

10,18%  037%  8.03% 084%  1087%
1,67%  214%  441% 13,1%  0.88%
2,69%  0.26% -

11 (Z,72)-Octadeca-9,12-dienoic acid

9,85% 0,52%  623% 1,02%  0.58%

12 (Z)-18-Octadeca-9-cnolide 9.55% 0.58%  8,35% - 9.64%
13 2,6-dihydroxyacetophenone, 2TMS - 1,57% - - -
14 3.4-dihydroxyphenylglycol, 4TMS - 5.11% - - -
15 3,4-dihydroxymandelic acid, 4TMS - 8,14% - 3,13% -
16  (Z)-Octadeca-9,17-dienal - 032%  1.75% - -
17  2-Thiobarbituric acid, tris(TBDMS) - 9,17% - - -
18  2,5-dihydroxybenzoic acid, 3TMS - 9.81% - - -
19  (EF)-Cinnamyl alcohol - 1,27% - - -
20 4-Vinylguaiacol - 10,76% - - -
21 Pinocampheol - 0,85% - - -
22 7-Methyl-7H-dibenzo[b,g]carbazole - - 2,02% - -
23 2,3-dihydroxybenzoic acid, 3TMS - - 348%  2,08% -
24 3-Furan-2-ylmethyl-5-methyl-2-[(1-phenyl- ) ) 3.58% ) )
propylidene)-hydrazono|thiazolidin-4-one ’
25  (Z,72)-Octadeca-9,12-diene-1-ol - - 2.28% - -
26  (Z,E)-Octadeca-2,13-diene-1-ol - - 0,62% - -
27  2-Butyl-5-hexyloctahydro-1H-indene - - 3,26% - -
28  Cyclohepta-1,3,5-triene - - - 3.37% -
29 4-Metoxy-2-[2-(5-nitro-2-pyridinyl)diazenyl |phenol - - - 8,35% -
30 (Z,2)-4.5.6,7-tetrahydrooxonin - - - 1.35% -
31  2-Myristynoylglycinamide - - - 0,81% -
32 Thymol - - - 4.96% -
33 7-Pentadecyne - - - 0,51% -
34  4a-Methyl-7-propane-2-yl-1,3.4.5.6,7.8.8a- i ) ) 0.75% )
octahydronaphthalen-2-one ’
35  4H-1,2,4-triazole-3,5-diamine, N3-(4-fluorophenyl)- ) ) 0.86% )

NS5-methyl
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36 cis,N-butyl-4-cyclohexene-1,2-dicarboximide

37  2-Decylfuran - - - 0,41% -

38 isopropyl  6-(4-ethoxyphenyl)-3-methyl-4-ox0-4.5,6,7- ) ) ) 797% )
tetrahydro-1H-indole-2-carboxylate ’

39 10 alpha Eremophilane - - - 1,28% -

40  15-Chloro-13-oxabicyclo[9.3.1]pentadecane - - - 0,74% -

41 N-(4-fluorophenyl)-2,2 2-trifluoroacetamide - - - 1,45% -

42 2-Ethylacridine - - - 6,57% -

43 11-Dodecen-1-ol trifluoroacetate - - - 1,70%  0,78%

44 2-Methyl-7-phenylindole - - - 8.,57% -

45  3,5-bis(TMS)cyclohepta-2.4,6-triene-1-one - - - 0,38% -

46 18-Mecthylnonadecane-1,2-diol, TMS cther - - - - 0,69%

47  3°-(O-TBDMS)-5’-acetylthymidine - - - - 1,00%

48  tributyl prop-1-ene-1,2,3-tricarboxylate - - - - 4.96%

49  Butyl citrate - - - - 18.75%

50  Quercetin 3'-methyl ether - - - - 25,28%

51  3.5-bis(1,1-dimethylethyl)benzene-1,2-diol - - - - 14.22%
Vi mau tinh dau La2.1, c6 12 chat (trong 19 dihydroxybenzoic acid, 3TMS; (k)-Cinnamyl

chat) di xac dinh duoc danh phap chiém 77,02%.
Cac chét con lai cua La2.1 va twong tw voi cac mau
con lai chua xac dinh duoc danh phap co thé 1a do
khong co su trung lap dir li¢u trong thu vién phé,
hoic ciing c6 thé do 1a nhiing chit mai.

Nhin t6ng thé, cac hop chét thu duoc tai gio
chung cat thir nhat déu c6 ham luong cao, dién hinh
nhu  Methyl heptadeca-9,12-dienoate  (10,18%);
(Z,Z)-Octadeca-9,12-dienoic acid (9,85%) va (Z)-18-
Octadeca-9-enolide (9,55%). Hai hop chat c6 ham
luong thap nhat 1a 9-Eicosyne (1,80%) va (2)-
Octadeca-9-ene-4-olide (1,67%).

Trong gio' chung cat thir hai (La2.2), s6 lugng
chat thu dwoc nhiéu hon so vé6i gio chung cat thi
nhat. Cac hop chat ¢ ham lugng thap. Mot vai hop
chit ¢6 ham lwong cao bao g6m 3.4-
dihydroxymandelic acid, 4-TMS (8,14%); 2-
thiobarbituric acid, tris(TBDMS) (9,17%); 2.5-
dihydroxybenzoic  acid, 3TMS (9,81%); 4-
Vinylguaiacol (10.76%). Hop chat ¢c6 ham luong
thap nhat la 2-Chloroethyl linoleate, chiém 0,26%.
Nhiéu hop chat 1a dan xuét cia TMS di xuat hién
nhiéu hon trong gid chung cat nay.

Trong gio thir hai, ¢6 6 hop chat di thu dugc
o phan gio tha nhat tiép tuc xuat hién, do la
Linoelaidic acid; Methyl heptadeca-9,12-dienoate;
(2)-Octadeca-9-ene-4-olide; 2-Chloroethyl linoleate;
(Z,7)-Octadeca-9,12-dienoic  acid va (Z)-18-
Octadeca-9-enolide. Khi tiép tuc ting thoi gian
chung cat tir 1 gio 1én 2 gio, 6 chat nay tiép tuc xuat
hién nhung luong khéng nhiéu. Nhu vay déi voi
mau La Bong bong tai Nha Trang, néu muon thu
duoc 6 hop chat trén véi ham lugng 16n thi ngay tai
hai i chung cat dau tién, ta ¢6 thé tién hanh thu lay
tinh dau.

Thém vao d6, nhiéu chat méi xuat hién trong
mau La2.2 1a 2.6-dihydroxyacetophenone, 2TMS;
3.,4-dihydroxyphenylglycol, 4TMS; 3.4-
dihydroxymandelic acid, 4TMS; (Z)-Octadeca-9,17-
dicnal, 2-thiobarbituric acid, tris(TBDMS); 2.5-

alcohol; 4-Vinylguaiacol va Pinocampheol.

Ngoai ra, hop chat 9-Eicosyne khong thu
duoc tai La2.2. Hop chat nay chiém ham luong rat
thap trong gio chung cat thir nhat va chi xuat hién
thém trong gio chung cat thir ba.

Déi voi gio chung cat thir ba (La2.3), ciing
nhu véi mau La2.1, ham luong cac chat trong La2.3
thép‘ Cac hop cht di xuét hién tai 210 chung cat thu
hai ma khong xuat hién & gio thir nhat thi khi tiép
tuc chung cat, da s6 cac hop chat d6 ciing khong
xudt hién. C6 thé noi, do la nhirng chat dic trung cua
mau La2.2.

Ta thay, khi chung ct tinh dau lién tuc trong
3 gio thi cac hop chat nhu Linoelaidic acid; Methyl
heptadeca-9,12-dienoate; (Z)-Octadeca-9-ene-4-
olide; (Z.Z)-Octadeca-9,12-dienoic acid va chat (2)-
18-Octadeca-9-enolide déu thu dugc & mdi gio riéng
biét. Tuy nhién, tai gio chung cét thi tu thi 2 chat
Linoelaidic acid va (Z)-18-Octadeca-9-¢nolide
khong thay xuat hién thém nhiéu. Ham luong cac
chat nay dat cao nhat tai gio chung cat thir nhat va
gi0 thur ba.

Va néu, chung ta mubn thu duoc cac hop chat
nhu 7-Methyl-7H-dibenzo[b,g]|carbazole; 3-Furan-2-
ylmethyl-5-methyl-2-[(1-phenyl-propylidene)-
hydrazono]-thiazolidin-4-one; (Z,Z)-Octadeca-9,12-
diene-1-ol; (Z E)-Octadeca-2.13-diene-1-0l va 2-
Butyl-5-hexyloctahydro-1H-indene, ta co thé tién
hanh thu hdi tai gio chung cat thi ba vi cac chét nay
xuat hién véi luong 16n tai gio chung cat nay.

Tai gid chung cat thir tu (La2.4), hop chat co
ham luong cao nhat la (Z)-Octadeca-9-ene-4-olide
(13,1%). Pay la hop chat c6 ham lwong thu duoc
tang dan tir gio chung cat dau tién dén gio thir tu.
Cung véi 2 chat Methyl heptadeca-9,12-dienoate va
(Z,7Z)-Octadeca-9,12-dienoic acid, co thé noi 3 hop
chat nay 1a dac trung cua tinh dau La Bong tai Nha
Trang vi chung déu xuat hién tai cac gio chung cat
va khong phan biét ché do thoi gian thu hdi tinh dau.
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Trong miu La2.4, xuat hién rat nhiéu chat
méi va la chat dic trung cua gio chung cat nay.
Trong d6, nhiéu chat chiém ham lugng cao nhu 4-
Methoxy-2-[2-(5-nitro-2-pyridinyl)diazenyl |phenol
(8,35%); isopropyl 6-(4-cthoxyphenyl)-3-methyl-4-
ox0-4,5,6,7-tetrahydro-1H-indole-2-carboxylate
(7,27%); 2-Ethylacridine (6,57%) va 2-Methyl-7-
phenylindole (8,57%).

Khi thyc hién chung cét tinh dau lién tuc
trong 4 gio va thu duoc mau La2.5, nhan thay rang,
so voi phuong phap thu hoi theo phan doan thoi
gian, mau La2.5 co sb luong chat khong nhiéu. Co
thé giai thich rang, khi thoi gian chung cat lién tuc
kéo dai va luong tinh dau chung cit duoc chua duoc
thu hoi ngay ra khoi hé, mot phan tinh dau hoa tan
dan vao nudc hoidc bi that thoat do hé théng lam
lanh con yéu...

Da s6 hop chat trong mau La2.5 ¢6 ham lwong
rat cao nhu Methyl heptadeca-9.12-dienoate
(10, 87%) (7)-18-Octadeca-9-enolide (9,64%). Hai
hop chat dic trung cua tinh dau La trén c6 ham
luong cao nhét so véi tit ca cac mAu tinh diu con
lai. Ngoai ra, co sy xuat hién thém 6 hop chat mai la
18-Methylnonadecane-1,2-diol, TMS ether; 3°-(O-
TBDMS)-5"-acetylthymidine; tributyl prop-1-ene-
1,2 3-tricarboxylate; Butyl citrate; Quercetin  3'-
methyl ether va 3,5-bis(1,1-dimethylethyl)benzene-
1.2-diol. Cac chat trén chi thu duoc khi tién hanh
chung cat lién tuc trong 4 gio. Trong 6 chat trén, c6
3 chat chiém ham luong rat 16n so voi tat ca cac chat
da xac dinh duwgc la Butyl citrate (18,75%);
Quercetin 3'-methyl ether (25,28%) va 3,5-bis(1,1-
dimethylethyl)benzene-1,2-diol (14,22%).

Trong cac chat chiém ham luong cao cua tinh
dau La Bong bong Calotropis gigantea, hop chat 4-
Vinylguaiacol (10,76%) chi xuat hién tai gio thu hai.
Két qua nay co su tuong dong voi tinh dau La
Calotropis gigantea & An D6 cua tac gia Singh M.
va Javed K. di cong bo. Tuy nhién ham luong chat
4-Vinylguaiacol & La Calotropis gigantea An Do
cao hon, dat 15,56 % [14]. 4-Vinylguaiacol 1a hop
chat thom quan trong dugc su dung trong nhiéu linh
vuc cong nghiép san xuat my pham nudc hoa, dau
0i, xa phong vé sinh va chat tiy rira. Ngoai ra, 4-
Vinylguaiacol con duoc xem la ngudn nguyén liéu
xanh dé san xuat Acetovanillone va Ethyl guaiacol
(duoc st dung trong nudc hoa) [9].

Qua do, co thé két luan rang, voi cac ché do
thoi gian thu hoi tinh dau khac nhau, thanh phan hoa
hoc cuiia cac mau tinh dau s& co nhiing hop chat khac
nhau. Két qua nay co su twong dong vdi cong bd cua
Okiei W. [11].

Ham lugng Pinocampheol (0,85% ) va (E)-
Cinamyl alcohol (1,27%) thu duoc trong gio chung
cat thi hai cua tinh dau La C alotropis gigantea Nha
Trang cao hon so vdi hai hop chat nay trong mau
tinh dau La Calotropis gigantea © An P6. Dong
thoti, vai thanh phan héa hoc cua tinh diu La, Hoa va
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Qua Calotropis gigantea & An D6 va tinh dau La
Calotropis procera & Nigeria thi s6 lugng va ham
luong cua cac dan xuat TMS cua tinh dau La
Calotropis gigantea Nha trang cao hon nhiéu [11,
14].

4. Két luan

Qua qua trinh chung cat tinh dau La Bong
Bong tai thanh ph6 Nha Trang, tinh Khanh Hoa theo
hai ché do6 thoi gian thu hdi khac nhau dé thu duoc
nam mau tinh dau gom La2.1, La22, La2.3, La2 4
vala2.5.

Tinh dau La Bong bdng tai Nha Trang c6 mau
vang va nhe hon nudc. Ap dung phuong phap phan
tich hién dai GC/MS da xac dinh duoc thanh phﬁn
héa hoc co trong nam miu La2.1, La2.2, La2.3,
La2.4 va La2.5 lan luot 1a 19, 33, 37, 39 va 27 hop
chat.

Vi cac ché do thoi gian thu héi tinh dau khac
nhau, thanh phan héa hoc cua cac mau tinh dau La
Bdng bong s8 ¢6 nhung hop chat khac nhau, dic
trung cho mdi thoi gian thu hdi. Cu thé cac hop chét
dic trung voi timg thoi gian thu héi nhu sau:

Miu La21l (gom 3  chat): 2.4-
dihydroxybenzoic acid, 3TMS; 4-(3 .4-
dimethoxybenzylidene)-1-(4-nitrophenyl)-3-phenyl-
2-pyrazolin-3-one va chat (2R3R.4aR.5S.8aS)-2-
Hydroxy-4a,5-dimethyl-3-(prop-1-ene-2-
yl)octahydronaphthalen-1(2H)-one.

Miu La22 (gom 7 hop chat): 2.6-
dihydroxyacetophenone, 2TMS; 3.4-
dihydroxyphenylglycol, 4TMS; 2-Thiobarbituric
acid, tris(TBDMS); 2.5-dihydroxybenzoic acid,
3TMS; (E)-Cinnamyl alcohol; 4-Vinylguaiacol va
Pinocampheol.

Mau La2.3 (gdm 5 hop chat): 7-Methyl-7H-
dibenzo|b,g]|carbazole; 3-Furan-2-ylmethyl-5-
methyl-2-[(1-phenyl-propylidene)-
hydrazono|thiazolidin-4-one; (Z,Z)-Octadeca-9,12-
diene-1-ol; (Z E)-Octadeca-2,13-diene-1-0l va 2-
Butyl-5-hexyloctahydro-1H-indene.

MAu La2.4 (gom 17 chat): trong 17 chat nay
¢6 nhiéu chat chiém ham luong cao nhu 4-Methoxy-
2-|2-(5-nitro-2-pyridinyl)diazenyl|phenol  (8,35%);
isopropyl 6-(4-ethoxyphenyl)-3-methyl-4-oxo-
4,5,6,7-tetrahydro-1H-indole-2-carboxylate (7,27%);
2-Ethylacridine (6,57%) va 2-Methyl-7-
phenylindole (8,57%).

Miu La25 (gbm 6 hop chat): 18-
Methylnonadecane-1,2-diol, TMS ecther; 3°-(O-
TBDMS)-5"-acetylthymidine; tributyl prop-1-ene-
1,2 3-tricarboxylate; Butyl citrate; Quercetin 3'-
methyl ether va 3,5-bis(1,1-dimethylethyl)benzene-
1,2-diol.

Ba hop chat dic trung cua tinh dau La Bong
tai Nha Trang la (Z)-Octadeca-9-ene-4-olide; Methyl
heptadeca-9,12-dienoate va (Z,Z)-Octadeca-9,12-



dienoic acid. Cac hop chat nay déu xuat hién tai cac
210 chung cét khac nhau va khong phan biét ché do
thoi gian thu hdi tinh dau.

Cac chat chiém ham luong cao nhat trong tinh
dau La Bong bdng: Butyl citrate (18,75% - mau
La2.5), Quercetin 3'-methyl ether (25.28% - mau
La2.5), 3.5-bis(1,1-dimethylethyl)benzene-1,2-diol
(14,22% - mau La2.5), Methyl heptadeca-9,12-
dienoate (10,87% - mau La2.5), 4-Vinylguaiacol
(10,76% - mau La2.2), (Z)-18-Octadeca-9-enolide

Nhu da thé hién & trén, thanh phan héa hoc
tinh dau cay Bong bong tai Viét Nam chua duoc
nghién ciru. Tur két qua phong phu cua nghién cuu
nay, thiét nghi viéc mo rong hudng nghién ctru tinh
dau ciy Bong bong tai Nha Trang, Khanh Hoa véi
cac bo phan khac nhu Hoa, Qua va Hat va vai nhiéu
loai Calotropis tai cac tinh thanh khac la nhu cau
quan trong va c6 nhiéu y nghia trong viéc hé thong
hoa dit liéu thanh phan hoa hoc cua cdy Bong bong
tai Vit Nam. Tu do, mo rong va phat trién cac

(9,64% - miu La22), 2-Thiobarbituric acid, hudng nghién ctru siu hon.
tris(TBDMS) (9,17% - miu La22) va 2.5-

dihydroxybenzoic acid, 3TMS (9,81% - mau La2 2).

Lot cam ta: Nghién ctu nay dugc tai tro bai truong Pai hoc Khanh Hoa trong dé tai ma sd6 “KHTN-
19.14”

TAI LIEU THAM KHAO
1. Nguyén Nguyét Anh, Nghién cteu vé thuc vt, thanh phan héa hoc va mét so tac dung sinh hoc cua la
La hen (Calotropis gigantea (Willd.) Dryand. Ex Ait.f.,, ho Asclepiadaceae), Luan van Thac si Hoa hoc,
Truong Dai hoc Dugc Ha No6i, Thanh pho Ha N6i, 2005.
V& Vin Chi, Cdy thude An Giang, Uy ban Khoa hoc va K§ thuat An Giang, 1999.
V& Van Chi, 7o dién cdy thude Viét Nam, tdp 1, NXB'Y hoc Ha No6i, 2011.
Ibrahim S.R.M., Mohamed G.A. and Shaala L.A. et al, New ursane-type triterpenes from the root bark
of Calotropis procera, Phytochemistry Letters, 5(3): 490-495, 2012.
5. Ibrahim S.RM., Mohamed G.A., Shaala L.A., Banuls LMY, Kiss R. and Youssef D.T.A,

Calotroposides H-N, new cytotoxic oxypregnane oligoglycosides from the root bark of Calotropis
procera, Steroids, 96: 63-72, 2015,

6. Nguyén Hitu Duy Khang, Dang Hoang Phu va Nguyén Trung Nhan, Thanh phdn héa hoc cao chloroform
ciia than ré cay Bong bong (Calotropis gigantea) ho Thién Ly (Asclepiadaceae), Tap chi Phan tich Hoa,
Ly va Sinh hoc, 20(4): 368-372, 2015.

7. Nguyen Huu Duy Khang, Dang Hoang Phu and Nguyen Trung Nhan, Chemical constituents of the
leaves of Calotropis gigantea (Linn.), Asclepidaceae, Vietnam Journal of Chemistry, 55(3¢): 76-79,
2017,

8. Nguy ¢n Hiru Duy Khang va Nguyén Trung Nhan, Nghién ciru thanh phadn héa hoc va hoat tinh gdy doc

1¢ bao ung thu tuyén tuy cua la cdy Bong bong, Tap chi Khoa hoc Dai hoc Thu Dau Mot, 3(38): 82-86,
2018,

9. Mathew S., Abraham T.E. and Sudheesh S., Rapid conversion of ferulic acid to 4-vinylguaiacol and
vanillin metabolites by Debaryomyces hansenii, Journal of Molecular Catalysis B: Enzymatic, 44(2):
48-52,2007.

10. Meena A K., Rao M.M. and Yadav A., Ayurvedic uses and pharmacological activities of Calotropis
procera Linn., Asian Journal of Traditional Medicines, 6(2): 45-53, 2011.

I1. Okiei W., Ogunlesi M., Ofor E. and Osibote E.A.S., Analysis of essential oil constituents in hydro-
distillates of Calotropis procera (Ait.) R.Br, Research Journal of Phytochemistry, 3(3): 44-53, 2009,

12. Pari K., Rao P.J., Devakumar C. and Rastogi J.N., A Novel Insect Antifeedant Nonprotein Amino Acid
from Calotropis gigantea, Journal of Natural Products, 61(1): 102-104, 1998.

13. Singh N., Gupta P., Patel A.V. and Pathak A K., Calotropis gigantea: A review on its phytochemical &
pharmacological profile, International Journal of Pharmacognosy, 1(1): 1-8, 2014.

=N

14. Singh M. and Javed K., Comparative study of chemical composition of Calotropis gigantea flower, leaf
and fruit essential oil, European Chemical Bulletin, 4(10): 477-480, 2015.

15. Watt G., 4 dictionary of the economic products of India, The United States of America by Cambrige
University Press, New York, 688 page, 2014.

39



A STUDY ON CHEMICAL CONSTITUENTS OF NHA TRANG CALOTROPIS
GIGANTEA LEAVES ESSENTIAL OIL

Ngo Thi Uyen Tuyen, Le Cong Hoan, Phan Duc Ngai
University of Khanh Hoa

Abstract: In this article, we present the results about chemical constituents of Nha Trang Calotropis
gigantea leaves essential oil. Essential oil was collected in two modes: one mode is a continous distillation for 4
h and another mode involves hourly collection of fractions over a period of 4 h, thus providing fractionated
samples. By using the GC/MS method, we found out chemical constituents of La2.1, La2.2, La2.3, La2.4 and
La2.5 are 19, 33, 37, 39 and 27 compounds, respectively. The three characteristic compounds of leaves
essential oil are (Z)-Octadeca-9-ene-4-olide, Methyl heptadeca-9, 1 2-dienoate and (Z,Z)-Octadeca-9, 1 2-dienoic
acid. All three compounds are found in five samples. Some other compounds, which have large content, are
Butyl citrate (18,75%), Quercetin 3"-methyl ether (25,28%), 3,5-bis(1,1-dimethylethyl)benzene-1,2-diol
(14,22%), Methyl heptadeca-9,12-dienoate (10,87%) and 4-Vinylguaiacol (10,76%). This novel procedure
makes it possible to indentify other components which might not have been detected in the unfractionated
samples.

Keywords: Calotropis gigantea, chemical constituents, GC/MS, leaves.
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