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

Ngb Thi Uyén Tuyén, Lé Cong Hoan, Phan Dirc Ngai

Truong Pai hoc Khanh Hoa

Tom tdt: Bai bdo nay trinh bay két qua vé thanh phdn héa hoc ciia cdae mdu tinh dau Hoa Bong bong
(Calotropis gigantea) tai thanh pho Nha Trang. Tinh dau Hoa Bong bong dwoc thu héi theo hai cach khdc
nhau: (1) sau khi chung cdt lién tuc trong 4 gio, (2) thu theo timg phdn doan gio khdac nhau trong 4 gio. Bang
phirong phdp sdc ki khi ghép khoi phé (GC/MS) da xdc dinh dwoc thanh phdn hoa hoc ¢6 trong ba mdu H2.3,
H2.4va H2.5 ldn luot la 25, 7 va 24 hop chdt. Cdc chat chiém ham lwong cao trong tinh ddu Hoa Bong bong la
3,5-bis(1, 1-dimethylethyl)-4-hydroxycyclohexa-2,4-diene-1-one 12,13% (H2.3), 2,4- dlmethylbenzo[h]qumolme
19,28% (H2.4) va 2-(Acetoxymethyl)-3- (methoxycarbonyl)blphenylene 10,96% (H2.5). Quy trinh thu hoi tinh
déu ney cho phép xdc dinh dwoc cdc chdt ma nhitng chdt nay co thé khong dwoc tim thdy trong mdu tinh dédu

khéng dweoc thu theo ché @ phan doan thoi gian.

Tir khéa: Calotropis gigantea, GC/MS, Hoa Bong bong, thanh phdn héa hoc.

1. Gi¢i thiéu

Nguon duoc lidu ¢ Viét Nam rat phong phu va da
dang. Tur lau, nhan dan ta da biét su dung cac loai
cdy co dé lam thubc. Qua qua trinh sinh ton va dau
tranh voi thién nhién, kinh nghiém dan dan dugc
tich lily. Nhung vi nhiing kinh nghiém d¢ thuong chi
duoc truyén miéng tir ngudi nay sang ngudi khac,
nén c6 nhiing bai thuc quy bi that truyén. Cho nén
yeu cau dit ra dbi voi cac nha khoa hoc phai diéu
tra, swu tAm cac bai thudc dan gian, dé nghién ciru
thanh phan, tac dung nham nang cao hicu qua cua
thuoc Bén canh do, c6 rat nhicu loai cay quy nhung
Van chua duoc quan tim nghién ctru hodc ¢ nhiéu
bi a a.n ma khoa hoc chua tim ra dugc. Vi xu thé phat
trién hién nay, san xuat dwoc liéu co ngudn gbc tir
thién nhién, vira c6 tac dung chita bénh cao, vua it
tac dung phu, thich hop dicu tri lau dai, khong co
hién tuong khang thudc. Vi vay. viéc nghién ctu
chiét xuat cac chat c6 hoat tinh sinh hoc tir cay co co
y nghia hét sc to 16n va thiét thuc.

Viéc nghién cuu va suu tam cac loai duoc liéu gap
khong it kho khan. Mot ph?m do ngu6n duoc li€u

phan tan & cac ving khac nhau, & mdi ving lai c6
tén goi khac nhau. Mdi loai duoc liéu chi c6 mot vai
b6 phan va phai thu hai ding thoi diém, thoi vu thi
moi co6 cong dung chita bénh, chéng han dau thau
dau udng vao co tac dung tay, nhung an hat thdu dau
c¢6 thé giy ngd doc chét nguoi. Cho dén nay, voi
trinh d6 phat trién khong ngimg cua khoa hoc cong
ngh¢ hién dai, con nguoi cling chi méi nghién cuau
dugc mot phan rat nho nhiing gia tri cua ciy co
trong thién nhién. Nhiéu gia tri cua dong thuc vat
van chua dugc nghién ctru mot cach cé hé théng.

Chi Bdng bong (Calotropis), thuéc ho Thién Ly
(Asclepiadaceae) co bon loai trén thé gidi, phan bd
chu yéu o vung nhi¢t doi, can nhi¢t doi chau A va
chau Phi va duoc miéu ta 1an dau tién vao niam 1810
boi Robert Brown. O Viét Nam, chi nay ¢ hai loai
la Calotropis gigantea va Calotropis procera |20,
25].
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la. Calotropis gigantea

1b. Calotropis prcera

Hinh 1.1: Hinh anh cua hai loai thudc chi Calotropis

Cay Bodng bong con co cac tén goi khac nhu Bon
bdn, La hen, Nam ty ba, Bang bién...

RE va la cua cdy Calotropis gigantea dugc s dung
dé diéu tri cac khdi u ¢ bung, nhot, giang mai, bénh
phong, bénh ngoai da, thap khdp, con trung cin, loét
va phu chan voi [8]. Cac bo phan khac nhau cua cay
nay co nhiu dic tinh chita bénh nhu chéng viém,
giam dau, chong co giat, giai lo Au, an than, chong
tiéu chay va ha sét [1, 4, 6, 7]. Calotropis gigantea
chua glycoside cardenolide [18, 17, 16], pregnanes
[15], amino acid nonprotein [20], terpene [9, 24, 3],
flavonoid va steroid [10, 5].

Trong Hoa Bdng bong chira nhiéu na-calotropeol, /5-
calotropeol, amyrin, asclepin, calotropin... [23]. Hoa
bot cua cay Calotropis gigantea, véi liéu lugng nho,
cling rat hitu ich trong viéc diéu tri cam lanh, ho, hen
suyén, kho tiéu, cac bénh viém nhiém va chan an
[8]; cd dac tinh chita da day, tiéu hoa va glam dau
[11, 20]. Nguoi dan 6 tiéu luc dia An D6 bao gém ca
Bangladesh da su dung Hoa Calotropis gigantea
nhu mét loai thudce truyén thong trong diéu tri cac
bénh dau co, co giat, ghé. va mét s6 bénh khac [18,
8].

Khi nghién ciru thanh phan tinh dau Hoa Calotropis
gigantea tai Uttar Pradesh, An D6, Singh M. va
cong su dd phat hién luong lén Benzyl alcohol
(42,89 %) va 4-Vinylguaiacol (15.56%) co trong
tinh dau loai Hoa nay. Benzyl alcohol c¢6 dic tinh
chong lai mot s6 con trung, dugc st dung rong rii
nhu thanh phan quan trong trong thudc trir sau [22].
Cho dén nay, s6 lwong cong bo lién quan dén thanh
phan héa hoc chi Calotropis cua Viét Nam van con
rat khiém ton. Piém chung ¢ cac nghién ciru nay la

2a. Toan cay
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2b. Than

déu tap trung vao phén lap va xac dinh cau tric cac
hop chat tir cac cin chiét thd cua loai Calotropis
gzgantea [2, 12, 13, 14]. Diéu dac biét la hién nay
van chua co bat ky cong bd nao vé thanh phan hoa
hoc cua tinh dau cua cac loai thudc chi nay. Do vay
ma nhiing hiéu biét v& thanh phan hoa hoc cua chi
Calotropis & Viét Nam con nhiéu han ché.

Trong nghién ctu nay, tinh dau Hoa Bong bong
duoc thu bang phwong phap chung cat 16i cudn hoi
nudc voi hai phuong phap thu héi tinh dau khac
nhau vé thoi gian. Thanh phan hoa hoc cua cac mau
tinh dau duoc xac dinh bang phwong phap GC/MS.
Két qua nghién ciru nay sé cho thiy su gidng va
khac nhau vé thanh phan hoa hoc giita cac mAu tinh
dau khac nhau vé ché do thoi gian thu hoi. Qua do,
két qua nay s& gop phan hoan thién hon hé thong dit
liéu thanh phan hoa hoc cua cac loai thuc vat thudc
chi Calotropis, ho Asclepiadaceac 0 Viét Nam; dinh
hudng va phat trién cac hudng nghién ctru tiép theo
lién quan dén chi Calotropis.

2. Nguyén liéu va phwong phap nghién ciru

2.1. Nguyén liéu va phwong phdp xir If méu:

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

MAu Hoa Bong bdng (H1) sau khi thu hoach duoc
loai bo phan bi hu wa, sau, ria sach, dé rao nude
trong bong rdm dé tranh that thoat tinh diu. Sau do,
thai nho mau HI (H2) va tién hanh chung cat 16i
cudn hoi nuée dé thu duoc tinh dau.




2d. La 2e. Qua

2f. Hat

Hinh 2.1: Mot s4 hinh 4nh cAy Bdng bdng Calotropis gigantea tai Nha Trang

2.2. Chung cit Hoa Bong bong

Cich 1: Lay 4.2 kg mau H2 cho vao ndi chung cit.
Thém khoang 7.5L nudc cat vao ndi. Sau do, lap hé
thong lam lanh va thu hdi tinh dau. Hon hop duoc
dun trén bép dién va tién hanh thu tinh dau lan luot
lién tiép trong gio thir nhat (mau H2.1), gio thir hai
(mau H2.2), gio thir ba (miau H2.3) va gio thu tu
(mau H2 4).

Cach 2: Tién hanh qua trinh chung cat tuong tu
cach 1. Két thuc 4 gio chung cat, ngimg dun va thu
lay toan bo tinh dau di chung cat duoc trong 4 gio
(dwge mAu tinh dau H2.5) [19].

Tinh dau dwoc lam khan bang mudi natri sunfat
khan va bao quan kin trong ti lanh. Sau d6 tién hanh
xac dinh thanh phﬁn hoa hoc c6 trong mau tinh dau.
Qua trinh thuc nghiém duoc tién hanh tai Phong thi
nghi¢m Hoa hoc, Khoa Khoa hoc Ty nhién va Cong
ngh¢, Truong Pai hoc Khanh Hoa.

H2.3

2.3. Phuong phap xac dinh thanh phan héa hoc cia
tinh dau:

Thanh phﬁn hoa hoc cua cac mau tinh diu Hoa B6ng
bong dugc xac dinh bang phuong phap GC/MS, do
tai phong Thi nghiém Trung tam Phan tich — Truong
Pai hoc Khoa hoc Tu nhién — Pai hoc Qubc gia
Thanh phé H5 Chi Minh. May sic ky khi 6890 N
cua Agilent (USA) bao g6m bo tiém tu dong, bu6ng
tiém, 10 cot, dau do MS 5972. C6t HPS MS (30 m x
0.25 mm x 0.25um). Viéc nhan dang cac hop chat
duoc thuc hién béng cach so sanh dir kién phé cua
chung vai gia tri twong tng da dugc lict ké trong cac
thu vién NIST 14.

3. Két qua va thio ludn

Tinh dau bat dau xuat hién tir gio thir 3. Két thuc qua
trinh chung cat tinh dau theo hai phwong phap trén
thu dugc 3 mau tinh dau: H2.3, H2.4 vaH2.5.

Tinh ddu Hoa Bdng bdng c6 mau vang va nhe hon
nudc.

H2.5

Hinh 3.1: Mot s§ hinh anh miu tinh ddu H2.3 - H2.5
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Hinh 3.2: Sic ki d0 GC/MS 3 mAu tinh diu
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Bang 3.1: Thanh phén héa hoc ciia 3 mAu tinh diu Hoa Calotropis gigantea

TT Thanh phén héa hoc H2.1 H22 H23 H2.4 H2.5

1 1-(phenylmethoxy)propane-2-ol - - 4.73% - -

2 4-TMS-3,4-dihydroxyphenylglycol - - 479%  17,63% 9,49%
3 Methanol, [4-(1,1-dimethylethyl)phenoxy]-, acetate - - 6.47% - -

4 3-TMS-2,5-dihydroxybenzoic acid - - 8.67% - 6.47%
5 1,2-bis(trimethylsilyl)benzene - - 0.59% - -

6  l-decyl-1H-imidazole-2-methanol - - 1,07% - -

7 1,4-bis(trimethylsilyl)benzene - - 0.43% - 1,24%
8  TMS-4-tert-butylphenol - - 0,52% - 0,76%
9  TMS-2"-hydroxypropiophenone - - 10,76% - -

10 TMS-2"-hydroxy-5'-methylacetophenone - - 0,89% - 0,36%
11 3,5-bisTMScyclohepta-2.4.6-triene-1-one - - 1,12% - 0,33%
12 3,5-bis(1,1-dimethylethyl)-4-hydroxycyclohexa-2.4- - - 12,13% - 8,25%

diene-1-one

13 3,5-bisTMScyclohepta-2.4,6-triene-1-one - - 2.25% - 1,18%
14 (2R.3R.,4aR.5S,8aS)-2-Hydroxy-4a,5-dimethyl-3- - - 3,20% - -

(prop-1-ene-2-yl)octahydronaphthalen-1(2H)-one

15  2-TMS-2.4-dihydroxyacetophenone - - - 14.43% -
16  7-Methyl-7H-dibenzo[b.g]carbazole - - - 13,95% -
17 2,4-dimethylbenzo[h]quinoline - - - 19,28% -
18  Cyclobarbital - - - 11.45% 1,54%

19 2-TMS-2,6-dihydroxyacetophenone - - - - 8,38%
20 3.4-dihydroxymandelic acid, 4TMS - - - - 5.43%
21 TMSthymol - - - - 4,13%
22 3,5-bis(1,1-dimethylethyl)benzene-1,2-diol - - - - 0,31%
23 TMS-4-tert-amylphenol - - - - 0,70%
24 2-Ethylacridine - - - - 0,59%
25  2-(Acetoxymethyl)-3-(methoxycarbonyl)biphenylene - - - - 10,96%

Két qua GC/MS da xac dinh dugc 25 hop chat trong
mau H2.3 chiém 99.97%, 7 hop chét voi mau H2 4,
chiém 100% va 24 hop chat trong mau H2.5, chiém
99,99%: trong do sb chat di dinh danh duoc la 14, 5,
16 tuong ung mau H2.3, H2.4, H2.5. Cac hop chat
chua dinh danh dugc c6 thé 1a do khong co6 su trung
lap d@ li€u trong thu vién phé, hodc cling co thé do
la nhitng chat mai, can nghién ctru thém.

Trong mau H2 3, cac chat chiém ham luong Ién la
3-TMS-2,5-dihydroxybenzoic acid 8,67%, TMS-2'-
hydroxypropiophenone 10,76%, 3,5-bis(1,1-
dimethylethyl)-4-hydroxycyclohexa-2,4-diene-1-one
12.13%. 3 hop chat c6 ham luong thap nhat la 1,2-
bis(trimethylsilyl)benzene 0,59%, 1.4-
bis(trimethylsilyl)benzene  0,43%,  TMS-4-tert-
butylphenol 0,52%.

Trong 3 mau tinh dau, thanh phan hoa hoc trong
mau H2 .4 it nhat. Cac hop chat chiém ham luong
16n, trong do chat c6 luong lon nhat la 2.4-
dimethylbenzo[h]quinoline 19,28%.

D6i v6i mau H2.5, 2 hop chat chiém ham luong cao
la 4-TMS-3,4-dihydroxyphenylglycol 9,49%, 2-
(Acetoxymethyl)-3-(methoxycarbonyl)biphenylene
10,96%. Cac chat c6 ham luong thap nhét 1a TMS-
2'-hydroxy-5'-methylacetophenone  0,36%,  3.5-
bisTMScyclohepta-2.4,6-triene-1-one 0,33% va 3,5-
bis(1,1-dimethylethyl)benzene-1,2-diol 0,31%.

Tir s6 liéu thanh phan hoa hoc cua cac mau tinh dau
Hoa Bdng bdng, c6 thé thiy ring, theo phuong phap
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thu hoi thir nhat, thanh phan hoa hoc xuét hién trong
hai gio chung cat thi ba va thir tu khong co sy triung
lap. Nhu vay, thoi gian chung cat ¢6 anh hudng dén
thanh phan hoa hoc xuét hién trong cic mau tinh
dau.

V6i hai phuong phap thu hdi mau khac nhau vé thoi
gian ciing cho két qua khac nhau vé thanh phan. Co
7 hop chat chi xuat hién khi thu mau theo phuong
phap thu thir hai (mAu H2.5); 6 chat chi xuat hién &
gio thu thit thir 3 va 3 chat ¢ gio thu thir 4 theo
phuong phap thu hdi thir nhat.

Hop chat xuat hién & ca 3 mau la 4-TMS-3.4-
dihydroxyphenylglycol.

Qua do, co thé két luan ring, v6i cac ché do thoi
gian thu hdi tinh dau khac nhau, thanh phan héa hoc
cia cac mAiu tinh diu s& co nhitng hop chat khac
nhau. Két qua nay co su twong dong voi cong bo cua
Okiei W. [19].

3 mau tinh ddu Hoa Calotropis gigantea tai Nha
Trang chira nhiéu cac dan xuat TMS. Trong khi do,
vGi cac mau tinh dau La, Qua va Hoa Calotropis
gigantea tai Uttar Pradesh, An D¢, cac dan xuat
TMS xuét hién chi yéu 6 mau La va Qua. Két qua
nay cho thay, yéu t6 vé dia ly, khi hau, tho
nhudng... c6 anh huong dén thanh phan héa hoc cua
cay [22].



Thanh phan tinh dau Hoa tinh dau co lugng nho
Cyclobarbital 1,54%. Hop chat nay dugc su dung dé
di€u tri chung mat ngu.

4. Két luan

Qua qua trinh chung cét tinh dau Hoa Bong Bong
Calotropis gigantea tai thanh pho Nha Trang, tinh
Khanh Hoa theo hai ché~ do thoi gian thu hoi khac
nhau da thu duoc ba mau tinh dau H2.3, H2.4 va
H25.

Tinh dau Hoa Bong bf)ng tai Nha Trang c6 mau
vang, nhe hon nudc. Ap dung phuong phap phan
tich hiér} dai GC/MS da x;ic dinh~duoc 25 hop chat
trong mau H2.3, 7 hop chat véi mau H2 .4 va 24 hop
chét trong mau H2.5.

Hop chat chinh & cac mau lan luot 1a 3,5-bis(1,1-
dimethylethyl)-4-hydroxycyclohexa-2,4-diene-1-one

19.28% (H2.4), 2-(Acctoxymethyl)-3-
(methoxycarbonyl)biphenylene 10,96% (H2.5).

Vi cac ché dd thu hdi tinh dau khac nhau vé thoi
gian, thanh phan héa hoc cua cac mau tinh dau Hoa
Bong bong ciing c¢6 su khac nhau.

Nhu di thé hién ¢ trén, thanh phén héa hoc tinh dau
cdy Bong bong tai Viét Nam chua duoc nghién ciru.
Tir két qua phong phu cua nghién ciru nay, thiét nghi
viéc mo rong hudng nghién ciru tinh dau ciy Bong
bdng tai Nha Trang, Khanh Hoa véi cac bd phan
khac nhu Hoa, Qua va Hat va véi nhiéu loai
Calotropis tai cac tinh thanh khac 1a nhu cau quan
trong va co nhidu y nghia trong viéc hé thng hoa dir
liu thanh phan hoa hoc cua cAy Bong bong tai Viét
Nam. Tir do, mo rong va phat trién cac hudng
nghién ctru sau hon.

12,13%

(H2.3), 2.4-dimethylbenzo[h]quinoline

Loi cam ta: Nghién ctru nay duoc tai trg boi truong Pai hoc Khanh Hoa trong dé tai mi s6 “KHTN-19.14”
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A STUDY ON CHEMICAL CONSTITUENTS OF NHA TRANG CALOTROPIS

GIGANTEA FLOWER 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 flower 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 H2.3, H2.4 and H2.5 are 25, 7
and 24 compounds, respectively. Some compounds, which have large content, are 3,5-bis(1,1-dimethylethyl)-4-
hydroxycyclohexa-2,4-diene-1-one 12,13% (H2.3), 2,4-dimethylbenzo[h]quinoline 19,28% (H2.4) and 2-
(Acetoxymethyl)-3-(methoxycarbonyl)biphenylene 10,96% (H2.5). This novel procedure makes it possible to
indentify other components which might not have been detected in the unfractionated samples.
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