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KHAO SAT THANH PHAN BAY HOI, XAC PINH HAM LUQNG ALKALOID
VA PROANTHOCYANIDIN TOAN PHAN TRONG LA CAY CHUM RUQT
(Phyllanthus acidus (L.) Skeels, Euphorbiaceae)

¢ Huynh Anh Duy®, Tiét Thanh Phong®), Lam Thi Ngoc Giau™

Tém tit

Nghién ciru cho thdy ld Chivm rudt c6 chira nhitng nhém hop chdt chinh nhw alkaloid, flavonoid,
triterpenoid, tannin, saponin, steroid vd’du"(‘mg khir. Twe cao ethanol la Chb‘m? ruot {chi phdn tich bang
phirong phdap GC-MS thdy c6 chira 16 cdu tir bay hoi, trong d6 cdc cdu tir chiém nhiéu nhat la 3-Hexen-
2-one (3?,6 7%), 4—But0xy—2—butan0n§ (20,70%), 3,3-Dimethyl-2-hexanone (10,66%). Ngoai ra, khi dznh
luwong bang phwong phap quang pho UV-Vis, la Chum rudt co chira ham luong alkaloid toan phan la
1,64 mg caffein/g bot dvwoc liéu va proanthocyanidin toan phan la 46,88 mg catechin/g bot dwoc liéu.

Nhitng két qua trén lan ddu tién dwoc bdo cdo tir ld cdy Chim rugt.
T khéa: Alkaloid toan phan, chat bay hoi, GC-MS, Phyllanthus acidus, proanthocyanidin toan phan.

1. Pat van aé

Cay Chum rudt, mot loai cay phé) bién &
Viét Nam cting nhu cac nudc ¢ vung nhiét doi,
can nhiét doi co tén khoa hoc 1a
Phyllanthus acidus (L.) Skeels ho
Thau dau (Euphorbiaceae), c6 nguon
gbc tir Madagascar. O nuoc ta, la cay
Chum rudt dugc dung nau nude tim
chira 16 ngra va mé day. Vo than
duoc dung dé chira cac bénh ngoai
da: ti€u hach ddc, ung nhot, ti€u dom, tru tich &
phéi, dung boi ngoai, chita ghé, loét, vét thuong
sut da chdy mau; ngadm chita dau rang va dau hong.
Tir lau, cac nha khoa hoc trén thé giGi da c6 nhimng
nghién ctru vé thanh phan hoéa hoc va tac dung
sinh hoc cua loai Chum rudt. Tuy nhién, chua c6
nhiéu nghién ciru tai Viét Nam vé cac thanh phan
hoa hoc dé bay hoi ctua dugc liéu nay. Bén canh
d6, cac tai lidu ciing cho biét rang, alkaloid 1a
nhom hop chit ty nhién chta nito quan trong tir
thuc vat, dugc ung dung nhiéu trong linh vyc y
duoc hoc, vi rat nhiéu hoat chat thudc nhoém nay
c6 kha nang chira bénh cao va doc dao. Trong khi
do6, proanthocyanidin la cac flavonoid oligomeric,
mot nhém céc polyphenol dugc tim thiy trong
nhiéu loai thuc vét véi nhiing hoat tinh sinh hoc
quan trong nhu chéng oxy hoa, bao vé gan... [6].
Trén nhitng co s& do, bai bao tap trung khao sat
céc thanh phan bay hoi, ciing nhu xac dinh ham
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lugng alkaloid va proanthocyanidin toan phan tir
la cay Chum ruét (Phyllanthus acidus L.).

Hinh 1. Cay Chum rugt

2. Nguyén liéu va phuong phap nghién ciru

2.1. Nguyén li¢u

La cay Chum rudt duoc thu hai tai huyén My
Xuyén, tinh Séc Tring vao thang 08/2017. Mau
duoc dinh danh boi Lam Thi Ngoc Giau, B mén
Dugc liéu, Truong Cao déng Y té Bac Liéu, o so
sanh voi tai liéu tham khao [3]. Sau d6, mau duogc
phoi kho, xay thanh bot min dé ding cho qué trinh
nghién ctru.

2.2. Héa chit, thiét bi

Hoa chét: Caffein chuan (Sigma Chemical,
Bangalore), vanillin, bromocresol xanh, methanol,
chloroform, ethanol va cac hoa chat thudng quy khac.

Thiét bi: May do quang phd UV-Vis va cac
thiét bi thuong quy khac.

2.3. Dinh tinh so’ by cac nhom chire trong
14 Chum ruét

Tién hanh dinh tinh theo phuong phép cia
Nguyén Kim Phi Phung (2007) [6], két hop véi
cac tai liéu khac [4].
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2.4. Khio sit cac thanh phan bay hoi trong
14 Chum ruét

Cao chiét ethanol cta 14 Chum rudt duoc gui
dén Trung tam K§ thuat Tiéu chuan Do luong Chat
lwong Can Tho, phan tich thanh phan bay hoi bang
phuong phap GC-MS c6 tham khao tai li¢u [7], voi
cac thong s6 nhu sau: Cot DB-5 ms (30mx 0,25
um x 0,25 pm). Khi mang helium (99,999%) voi
tbc d6 dong khong ddi 1a 1 mL/phit, thé tich tiém
mau 13 2 pL. Nhiét do budng tiém mau 1a 250°C,
nhiét d6 ngudn ion 1a 250°C. Nhiét d6 16 duoc 1ap
trinh tir 50°C (gitr dang nhiét trong 2 phut), ting
5°C/phut dén 100°C, sau d6 ting 10°C/phut dén
150°C, tiép tuc ting 25°C/phut dén nhiét do 250°C.
Téng thoi glan chay sac ky 1a 22 phut. Ty 1€ phan
tram tuong ddi cia mdi thanh phan duoc tinh bang
cach so sanh dién tich dinh trung binh cta n6 véi
tong dién tich. Pho khi cua cac thanh phan chua
biét duoc so sanh v&i phd cua cac thanh phan da
biét duoc luu trix trong thu vién NIST.

2.5. Pinh lwong alkaloid toan phéan

2.5.1. Nguyén tic

Céc alkaloid s€ phan trng véi bromocresol
xanh tao thanh phtrc ¢c6 mau vang. Po d6 hap thu
cua phtuc nay ¢ budc song 470 nm va dua vao
duong chuan caffein tinh ra ham luong alkaloid
toan phan c6 trong mau phan tich.

2.5.2. Céch tién hanh

Dua theo phuong phap cia Biju J. va cong su
(2014) [2]. Chét d6i chig dugc sir dung 14 caffein.

Chuéin bi cac dung dich thudc thir

Dung dich bromocresol xanh (BCG) duogc
diéu ché bang cach dun néng 69,8 mg bromocresol
xanh véi 3 mL NaOH 2 N va 5 mL nudc cét cho
dén khi tan hoan toan va dung dich dugc pha lodng
dén 1 L bang nudc cét.

Dung dich &ém phosphate (pH 4,7) duoc diéu
ché bang cach diéu chinh pH ciia sodium phosphate
0,2 M (71,6 g Na,HPO, trong 1 L nudc cat) dén
4,7 v6i 0,2 M acid citric (42,02 g acid citric trong
1 L nudc cat).

X4y dung dwong chuin caffein

Dung dich chuan caffein 0,1 mg/mL: Hoa tan
1 mg caffein chuan trong 10 mL nudc cét.

Quy trinh thyc hién: Hat lvgng dung dich chtra
caffein mét cach chinh xac (0,5; 1,0; 1,5; 2,0 va 2,5
mL) vao timg ph&u chiét khac nhau. Sau do, thém
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5 mL dung dich dém phosphate pH 4,7 va 5 mL
dung dich bromocresol xanh vao timg phéu, lic mdi
hdn hop lan luot véi 1, 2, 3 va 4 mL chloroform.
Céc chiét xut chloroform dugc thu thap trong binh
dinh mirc 10 mL va sau d6 pha loang dén vach
v6i chloroform. B¢ hép thu cua phuc hop trong
chloroform dugc do & 470 nm ddi véi mau tring
dugc chudn bi nhu trén nhung khong c6 caffein.

Xac dinh ham lwong alkaloid toan phan tir
1a Chum rugt

Bot 14 Chum rudt (100 g) duge chiét ngdm dam
bang methanol trong 24 gio. Dich chiét dugc loc
va ¢ quay cho bay hoi hét methanol & 45°C. Cao
chiét dugc hoa tan trong HC1 2 N va sau d6 duoc
loc. Mot (01) mL dung dich nay dwoc chuyén sang
mot phéu tach va rira sach bang 10 mL chloroform
(3 1an). D6 pH cua dung dich nay duoc diéu chinh
to1 trung tinh véi 0,1 N NaOH. Sau do, thém 5 mL
dung dich BCG va 5 mL dung dich dém phosphate
vao dung dich nay. Hon hop dugc lic va chiét 1an
luot voi 1, 2, 3 va 4 mL chloroform béng cach lic
manh. Céc dich chiét duge cho vao binh dinh muc
10 mL va bd sung dén vach vé6i chloroform. Sau
d6, do do6 hap thu & budc séng 470 nm. Mau tring
nhur trén nhung khong c6 cao chiét.

- Céch tinh két qua: 4= CVa .

Trong d6, A: ham lugng alkaloid toan phan c6
trong mau; C: nong do caffein quy ra tir phuong
trinh hdi quy chuén; V: thé tich ban dau (mL); a:
khéi lwong cao tir 100 (g) bot duoc lidu; m: khdi
luong bot dugc licu 100 (g).

2.6. Pinh lugng proanthocyanidin toan phan

2.6.1. Nguyén tic

Cac proanthocyanidin s& phan tng véi
vanillin-methanol trong dung dich acid chlohydric
tao san phdm c6 mau. Po d6 hip thu cua phirc
nay ¢ bude song 500 nm va dua vao duong chuin
catechin tinh ra ham lugng proanthocyanidin toan
phan c6 trong mau phén tich.

2.6.2. Cdch tién hanh

Dua trén phuong phéap cua Osamuyimen O.1.
va cong su (2011). Chat dbi ching 1a catechin [5].

Puong chuin catechin

Pudng chuan catechin duoc dung theo tai liéu
tham khao ctiia Osamuyimen O.I. va cong su (2011):
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y=0,5825x, R*=0,9277. Trong d0, x 1a d6 hip thu
va y la lugng catechin twong duong.

Xac dinh ham lwgng proanthocyanidin toan
phan tir 14 Chum rudt

L4 Chum rudt (100 g) dugc chiét ngdm dam
bang methanol trong 24 gio. Dich chiét duoc loc va
¢6 quay cho bay hoi hét methanol & 45°C, thu dugc
cao methanol. Can 1 mg cao hoa tan trong 10 mL
methanol, loc, thu dugc dung dich cao chiét co n@)ng
d6 0,1 mg/mL. Hat 0,5 mL dung dich chiét xuét 0,1
mg/mL dugc tron véi 3 mL dung dich vanillin trong
methanol 4% va 1,5 mL dung dich HC1 2 N. Hon
hop duoc dé yén & nhiét do phong trong 15 phut,
do hép thu dugc do ¢ budc song 500 nm.

Céch tinh két qua: P = ﬂ
m

Trong d6, P: ham lugng proanthocyanidin
toan phan c6 trong mau; C: ndng do catechin quy
ra tir phuong trinh hdi quy chuin; 7 thé tich ban
dau (mL); p: khéi luong cao tir 100 (g) bot dugc
lidu; m: khéi luong bot duoc lidu 100 (g).

3. Két qua va thio luin

3.1. Pinh tinh cac hop chit tir1a Chim rudt

Cao ethanol 14 cdy Chum rudt c6 chua:
alkaloid, flavonoid, triterpenoid, tannin, saponin,
steroid va duong khir. Két qua dugc thé hién chi
tiét trong Béang 1.

Bing 1. Két qua dinh tinh cac nhém hop chit tir cao ethanol 1a Chiim rudt

Nhom chire Tén thude thir

Hién twong Két luan

. Wagner Két tha nau +
Alkaloid z . .
Mayer Keét tia trang, dung dich vang nhat +
Flavonoid Phan tng cyanidin Dung dich mau do +
FeCl, 5% Két tia den +
H,SO, ddm dac Dung dich mau dé +
NaOH loang Dung dich mau vang +
Stiasny Két tia mau hong +
Tannin FeCl, 1% Két ta den +
Pdng acetate 1% Dung dich mau vang nau +
Gelatin man Két tiia bong trang +
Triterpen va Steroid Salkowski Dung dich mau xanh hoi den +
Puwong khir Fehling Két tha mau do gach +
Saponin Lic voi nude Bot bén sau 15 phut +
3.2. Phan tich cic thanh phan bay iissseT ne
hoi tir cao ethanol 14 Chum rugt
Két qua phan tich GC-MS cho thay
cao ethanol 14 Chum rudt c6 chira 16 ciu
tr d& bay hoi, trong d6, thanh phan chiém 7
nhiéu nhét Ia 3-hexen-2-one (32,67%), v6i
thoi gian luu 1a 7,313 phat. Tiép theo 1a
4-butoxy-2-butanone (20,70%), tmg véi :
thoi gian luu 6,156 phut va 3,3-dimethyl- : 1
2-hexanone (10,66%) tng v6i thot gian luu ¥ ' : ]
Ia 5,703 phut. Séc ky dd cao chiétla Chim |} | o+ 5%
rudt khi phan tich bang GC-MS thé hién - B - =

trong Hinh 2 va két qua chi tiét cac thanh
phén bay hoi trinh bay trong Bang 1.

min

Hinh 2. Siic ki @6 GC-MS cao ethanol 14 Chum rudt
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Bang 2. Két qua phan tich GC-MS cao ethanol I4 Chim rudt

Dién tich dinh  Chiéu cao dinh

STT  Thoi gian luu %) %) Tén hop chit
1 4,089 0,64 0,67 2-Methylcyclopentanone
2 4,184 3,79 4,51 2-Methylcyclopentanol
3 4,244 0,99 2,29 3-Methylcyclopentanone
4 5,212 4,99 6,28 1,3-Dimethylbenzene
5 5,703 12,30 10,66 3,3-Dimethyl-2-hexanone
6 6,027 0,49 0,49 2,5-Hexanedione
7 6,156 20,86 20,70 4-Butoxy-2-butanone
8 6,548 0,67 0,70 1-Methylhexyl-hydroperoxide
9 6,706 8,53 8,43 2-Nitro-hexane
10 6,964 6,20 6,09 3,3-Dimethyl-2-hexanone
11 7,313 37,36 32,67 3-Hexen-2-one
12 8,020 0,95 0,74 1-Nonen-4-ol
13 18,333 0,09 0,23 1-Todo-hexadecane
14 19,082 0,29 0,35 3-Butyl-1,2,4-cyclopentanetrione
15 20,280 0,32 0,60 3,7,11,15-Tetramethyl-hexadecyl acetate
16 20,959 1,53 4,59 3,7,11,15-Tetramethyl-2-hexadecen-1-ol

3.3. Ham lwong alkaloid toan phan

Phuong trinh hdi quy tuyén tinh cta dudng
chun caffein duoc xay dung 1a y=2,4122 - 0,0087
(R*=0,9979) duoc trinh bay trong Hinh 3.

Pudng chudn Caffein

y =24122x-0.0087
R 209979
06 1

os 1 o
04 4 7

03 0 -

D§ hilp thu A
\

Nong d¢ Caffein mg/mL

Hinh 3. Puong chuin caffgin xac dinh alkaloid
toan phan

Sau khi thye hién theo quy trinh, do dugc do
hap thu cao chiét methanol 14 Chum rudt & ndong do
10 mg/mL la 0,5643. Tur do, dua vao phuong trinh
hoi quy caffein chuan, tinh toan duoc két qua ham
lwong alkaloid toan phén trong 1 g bt dwoc liéu
13 1,64 mg quy vé caffein.
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Bromocresol xanh (BCG) c6 thé phan tng
v6i mot nhom alkaloid nhat dinh (nhiing alkaloid
¢ chtra nito bén trong cau triic ciia chiing), con
cac alkaloid amin hodc amide khong phéan ting
v6i thude thir nay. Do d6 phuong phéap nay co
thé duoc su dung dé xac dinh mot nhom alkaloid
chuyén biét [1].

3.4.Ham lwong proanthocyanidin toan phan

Phuong trinh hdi quy catechin dua theo tai liéu
tham khao la y = 0,5825x, R*=0,9277.

Sau khi thyc hién theo quy trinh, do dugc do
hap thu cao chiét methanol 14 Chim rudt & nong
d6 1,0 mg/mL 14 0,3125. Tinh toan két qu4, ta thu
dugc két qua ham lwgng proanthocyanidin toz‘m
phén trong 1 g bot duoe liéu 13 46,88 mg quy Ve
catechin. Két qua cho thdy 14 Chum rudt 1a ngudn
dugc liéu giau proanthocyanidin, tiém ning cho
tac dung khang oxy hoa tét.

4. Két luan

L4 cay Chum rudt c6 chtra cac hop chét
nhu alkaloid, flavonoid, tannin, triterpen, steroid,
duong khtr va saponin. Tur cao ethanol 14 Chum
rudt phat hién dugc 16 cau tir bay hoi, trong d6
céc chat 3-hexen-2-one; 4-butoxy-2-butanone;
3,3-dimethyl-2-hexanone chiém ti 18 nhiéu nhat.
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Bén canh d6, xac dinh trong 1a Chum rudt c6 ham  bot dugce li€u va ham lugng proanthocyanidin 1a
lugng alkaloid 1a 1,64 mg tuong duong caffein/g 46,88 mg tuong duong catechin/g bot dugc li¢u./.
Tai liéu tham khao
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INVESTIGATING VOLATILE COMPONENTS, ESTIMATING TOTAL ALKALOID AND
TOTAL PROANTHOCYANIDIN IN THE LEAVES OF
Phyllanthus acidus (L.) Skeels, Euphorbiaceae

Summary

The study shows that the leaves of Phyllanthus acidus contain major substances such as alkaloid,
flavonoid, triterpenoid, tannin, saponin, steroid and reducing sugar. Ethanolic extracts from Phyllanthus
acidus leaves analyzed by GC-MS are comprised of 16 volatile constituents, of which the most ones are
3-Hexen-2-one (32.67%), 4-Butoxy-2-butanone (20.70%), and 3.3-Dimethyl-2-hexanone (10.66%). In
addition, by UV-Vis spectrophotometric method, total alkaloid content is 1.64 mg caffein/g, while total
proanthocyanidin content is 46.88 mg catehin/g. These study results are the first ones reported from
leaves of Phyllanthus acidus (L.) Skeels.

Keywords: Total alkaloid, volatile component, GC-MS, Phyllanthus acidus, total proanthocyanidin.

Ngay nhdn bai: 05/3/2018; Ngay nhan lai: 28/6/2018; Ngay duyét dang: 12/7/2018.
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