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Nghién ctru nay tan dung bup hoa Sen ng6 (Nelumbo nucifera ‘LSt’) - 1a phu phdm nong nghiép tai
tinh Tay Ninh, nhu vat liéu chinh @€ phan tich cac thanh phan bay hoi ctia hoa Sen tai Viét Nam.
Nghién cttu ciing cung cap cai nhin téng quan vé giong Sen ngd thong qua qua trinh dinh danh
phan loai. Thanh phén bay hoi trong cac co quan khac nhau cta bup hoa tir giong Sen ngé duoc
phan tich théng qua phuong phap Headspace truc tiép két hop véi sic ky khi khoi phé (GCMS).
Nghién cttu da xéac dinh duoc 59 hop chat bay hoi tir cac co quan hoa khac nhau. Cac thanh phan
huong thom chinh ctia bao hoa (canh va dai hoa) gém heptadecane; 3-heptadecene va 5
heptadecene, 1-bromo-; trong khi mui huwong tir nhi va d€ hoa Sen c6 su tuong dong vé thanh phan
chinh 1a caryophyllene; 1,4-dimethoxybenzene va pentadecane. Bén canh d6, hoat tinh khang vi
sinh vat trong tinh dau tuyét doi duoc ly trich tir bap hoa Sen ng6 ciing duoc thir nghiém trén mot
s6 ching vi sinh vat bi han ché trong my phdm theo TCVN 13634:2023. Két qua cho thdy tinh dau
tuyet doi ctia bup hoa Sen ng6 c6 hoat tinh khang lai Staphylococcus aureusva Candida albicans.

T khéa: Chat bay hoi, Headspace, khang vi sinh vat, Nelumbo nucifera ‘LSt, T4y Ninh.

1. DAT VAN DE

Cay Sen (Nelumbo nucifera) duoc cong nhan
rong rai nhu mot loai cay canh nho mui huong hap
dan [1]. Cay Sen thuoc ho Nelumbonaceae v6i mot
chi gom hai loai 1a Nelumbo nucifera Gaertn. va
Nelumbo lutea Pear. [2]. Nelumbo nucifera (V.
nucifera) c6 ngudn goc tir cac nudc chau A nhiet
doi [3]. Tai Viet Nam, cay Sen duoc trong & nhiéu
noi nhu: Thanh pho Ha Noi, cac tinh Bac Ninh,
Thanh Hoéa, Nghé An va viing Dong bing song Ctru
Long [4]. Hoa Sen ngoai gia tri kinh té con nhiéu
chat dinh dudng va con c6 loi trong hé tro diéu tri
cac chimg roi loan vé tim mach, gan, ti€t niéu va
sinh duc [2]. Hoa Sen ciing duoc dung dé san xuat
cac san phdm cham soc stic khoe ca nhan hoidc
duoc dung nhu chat tao huong cho tra xanh [5].

Nhiéu nghién cttu trén thé giéi da kham pha
vé huong thom ctia hoa Sen nhu viéc so sanh
nhitng diém khac biét chinh vé thanh phan bay hoi
cuia Sen tuoi va Sen da hai (V. nucifera) thong qua
phuong phap Headspace vao nam 2008 [6]. Tai
Han Quoc, nghién ctru cua Choi (2011) da phat
hién 70 thanh phan mui huong trong cac co quan
hoa Sen tuoi gdm canh, nhi va nhuy hoa thong qua
phuong phap chiét pha ran vi luong Solid-Phase
Microextraction (SPME) st dung  soi
polydimethylsiloxane-divinylbenzene [7]. Ngoai ra,
nghién ctu ctia Baek va cs (2016) da xac dinh
duoc 39 thanh phan bay hoi tir cac co quan khac
nhau ctia hoa Sen N. nucifera bao gbm canh, dai,
nhuy va nhi hoa Sen thong qua phuong phap chiét
pha ran vi luong Headspace két hop sac ky khi
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khoi phé Headspace Solid-Phase Microextraction
Gas Chromatography-Mass Spectrometry (HS-
SPME-GC-MS) [8]. Tuy nhién cho dén nay, cac
nghién cttu vé thanh phan mui huong trong cac co
quan hoa Sen ¢ Viét Nam van con han ché. Nghién
ctru nay st dung phuong phap Headspace truc tiép
két hop voi phan tich sic ky khi khoi phé (GCMS)
nhiam muc dich kham ph4 cac thanh phan bay hoi
todn tai trong cac co quan khac nhau ctia bap hoa
Sen M. nucifera thuoc giong Sen ng6 duogc trong &
Viét Nam.

Headspace 1a ky thuat tién tién dé phan tich
cac hop chat bay hoi tao mui trong thuc vat. Thong
qua hé thong sac ky khi véi dau nap mau chuyén
dung, cac hop chat bay hoi tir nguyén liéu hodc
ong hap thu duoc nap truc tiép vao may phan tich
[9]. Trong nghién ctu nay, phuong phap
Headspace truc ti€p duoc tmg dung dé phan tich
cac hop chat bay hoi ctia cac co quan hoa Sen khac
nhau. Mau duoc gia nhiét trong binh kin dé day
cac hop chat c6 khoi luong phan tit cao vao pha
hoi truoc khi dua vao hé thong sac ky khi khoi phd
GC-MS [10]. Phuong phap Headspace truc tiép
duoc tng dung dé hap thu cac hop chat bay hoi tir
cac co quan ctia bup hoa Sen ng6é gém bao hoa
(canh va dai), nhi va dé hoa, sau d6 phan tich bang
sac ky khi-khoi phd (GCMS).

Chiét xuat hoa Sen thu hut nhiéu su quan tam
tren thé gi¢i nho vao cac hoat tinh sinh hoc da
dang, tao tién dé tng dung trong linh vuc my
phdm. Jeon va cs (2009) da cho thay tinh dau ti
bot hoa Sen c6 thé tong hop melanin trong té bao
hac t6 & nguoi [11]. Nghién ctru ctia Morikawa va
cs (2016) ching minh cac alkaloid trong hoa Sen
c6 tac dung tc ché hac t6, ho tro lam trang da
[12]. Tuy nhién, cac nghién ctru vé hoat tinh
khang vi sinh vat cta tinh dau tuyét doi tir hoa Sen
ngo tai Viet Nam con han ché. Do do6, nghién ctu
nay danh gia kha nang khang vi sinh vat cta tinh
dau tuyét doi tir bup hoa Sen ngé thong qua thit
nghiém sang loc trén cac chung vi sinh vat bi han
ché trong my phdm theo TCVN 13634:2023 bao
gom Escherichia coli (E. col), Pseudomonas
aeruginosa (P. aeruginosa), Staphylococcus
aureus (S. aureus) va Candida albicans (C.
albicans) [13]. Day 1a nghién cttu dau tién phan

tich toan dién thanh phan bay hoi trong timg cac
co quan cua bup hoa Sen ngd, cung cip nhimng
hiéu biét sau sac vé huong hoa ctia giong Sen ngé
thuoc loai V. nucifera tai Viéet Nam. Nhitng phat
hién nay gép phan vao cac tng dung d6i moi trong
nhiéu linh vuc, bao gdbm my phdm, nong nghiép,
duoc pham va cong nghiép.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

2.1.1. Dung cu thi nghiém

Cac dung cu thi nghiém dugc sit dung trong
nghién ctru duoc cung cap boi phong thi nghiém
Thuc vat, khoa Sinh hoc - Cong nghé sinh hoc,
Truong Dai hoc Khoa hoc tu nhién, Pai hoc Quéc
gia - Thanh pho Ho Chi Minh.

2.1.2. Mau thuc vat

Hinh 2. Méi truong séng tu nhién ctia giong
Sen ngé N. nucifera ‘LSt

Sen ng6 la mot giong Sen thuoc loai V. nucifera
duoc thu hai tai khu vue 4p Ca Nhip, xa Tan Thanh,
tinh Tay Ninh va duogc st dung lam nguyén liéu
chinh trong nghién ctru nay. Pay la khu vuc co6 dia
hinh dat triing, ngap nudéc [14], phan 16n nguoi dan
cht yéu tap trung trong ngé Sen dan dén hoa Sen bi
b6 di. Hoat dong thu hoach ngé Sen ctia nguoi dan
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dia phuong va moi truong song cta giong Sen ngo6
duoc thé hién 1an lwot & hinh 1 va hinh 2.

Mau dinh danh thuc vat duoc bao quan lanh &
4°C sau khi thu hai. Mau phan tich thanh phan bay
hoi duoc bao quan kin trong lo chuyén dung & 4°C
va tién hanh phan tich ngay khi chuyén dén Vién
Han 1am Khoa hoc va Céng nghé Viét Nam. Tiéu
chudn thu mau phan tich thanh phan bay hoi 1a bup
hoa c6 kich thudc 8 - 10 x 2 - 5 cm v6i khoi luong 1a
30 - 35 g, s6 luong mot mau cho mot 1an phan tich.
Mau Sen tuoi duoc thu thap dé dinh danh co6 day da
cac co quan sinh dudng va co quan sinh san.

2.1.3. Moi trirong nuoi cdy

bé chudn bi moi truong nudi cdy, 21 g bot
Mueller Hinton dugc hoa tan trong 1 L nudc cat.
Hon hop sau @6 duoc thém vao 20 g bot agar,
khudy déu, va hap tiét trung hon hop & 121°C
trong thoi gian 15 phut. Cudi cung, hoén hop da tiét
trung duoc d6 vao cac dia petri va dé thach dong
dac lai, tao thanh méi truong thach Mueller
Hinton (MHA). Cac dia méi truong sé duoc quan
sat sau 24 gior dé dam bao tinh vo triung trudc khi
duoc dua vao sir dung.

2.1.4. Vit liéu khang vi sinh vit

Nghién ctu thu nhan tinh dau tuyét déi tee bup
hoa Sen ng6 thong qua qua trinh tAm trich toan bo
bup hoa Sen tuoi voi dung moéi n-hexane 99,9% két
hop véi cac giai doan ly tam va loc lanh dé loai bo
thanh phan sap.

Cac chung vi sinh vat bao gom Escherichia
coli ATCC 25922, Pseudomonas aeruginosa ATCC
28753, Staphylococcus aureus ATCC 25923 va
Candida albicans ATCC 10231 duoc cung cap boi
phong thi nghiém Vi sinh, Khoa Sinh hoc - Cong
nghé Sinh hoc, Truong Pai hoc Khoa hoc Tuw
nhién, Pai hoc Quoc gia - Thanh pho H6 Chi Minh
cho tht nghiém sang loc hoat tinh khang vi sinh
vat ctia tinh dau tuyét doi bup hoa Sen ngd. Vi sinh
vat dugc nudi cdy trong moi truong Mueller
Hinton 16ng & 37°C trén may lac qua dém dé tang
sinh khoi dén mat do can thiét.

2.2. Phuwong phap nghién citu
2.2.1. Phan loai thuc vat

Hinh thai cta cac co quan sinh dudng va co
quan sinh san cta cay Sen duoc quan sat dudi kinh

hién vi soi néi. Phan mém Image]J 1a mot cong cu
xtt ly va phan tich hinh anh khoa hoc, dugc s
dung dé do kich thudc cac bo phan ctia mau thuc
vat. Tén khoa hoc vé loai clia cay Sen duoc xac
dinh dua trén khoa phan loai ctia Cullen (2006)
[15] va sach "Cay c6 Viét Nam" ctia Pham Hoang
Ho (1999) [16].

2.2.2. Phan tich thanh phan bay hoi cia cdc co
quan bup hoa Sen ngo

Chuong trinh nhiét Headspace: Thiét bi
Headspace HS-20 (Shimadzu, Nhat Ban). Mau
duoc cho vao vial 20 ml, sau d6, mau dua duoc dua
vao buong 0 & 90°C, thoi gian can bang 20 phut.
Nhiét do tiem mau (sample line temp) 1a 150°C va
nhiét do chuyén mau (transfer line temp) 1a 150°C.
Ap sudt khi nén 50 kPa.

Chuong trinh nhiét cia GC-MS: Sac ky khi
GC-2030 (Shimadzu, Nhat Ban) duwoc ghép voi
GCMS-QP2020 (Shimadzu, Nhat Ban). Mot cot
mao quan Rxi-5MS (dai 30 m, duong kinh trong
0,25 mm, do day phim: 0,25 um, Shimadzu, Nhat
Ban) da duoc st dung dé phan tich. Nhiét do dau
cot: 40°C gitr trong 2 phut, tang lén 80°C voi toc do
2°C /phut, tang lén 150°C véi toc do 5°C /phut,
tiép tuc tang lén 200°C voi toc do 10°C /phut, ti€p
tuc tang lén 280°C voi toc do 20°C /phut va git
trong 3 phut, ti€p tuc ting len 300°C voéi toc do
20°C /phut va gitr trong 3 phat. Nhiét do buong
ion la 230°C. Khi He duoc st dung lam khi mang
voi toc do dong 1a 1.78 mL/phut. Chia dong voi ti
1é 1:5 (split) va ap suat dau cot: 100 Kpa [17].

2.2.3. Sang loc hoat tinh khang vi sinh vét cua
tinh dau tuyét doi hoa Sen ngo

Muc tiéu chinh cta viéc sang loc ban dau la
khao sat kha nang khang vi sinh vat caa tinh dau
tuyét doi tir bup hoa Sen ng6 doi voi cac ching vi
sinh vat bi han ché trong san pham my pham theo
TCVN 13634:2023 [13]. Thi nghiém duoc tién
hanh theo phuong phap khuéch tan giéng thach
[18], [19] da duoc diéu chinh sao cho phu hop voi
pham vi nghién ctru:

Budc 1: Cac chiung vi sinh vat thi nghiém duoc
pha loang trong dung dich nuéc muéi sinh ly dé
dat mat do 1,5x10° CFU/mL d6i voi vi khudn va
2,5x10° CFU/mL d6i voi nAm men.
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Budc 2: Vi sinh vat duoc trai déu len dia MHA
theo bon huéng bang tam bong vo trung.

Budc 3: Dia thach duoc duc 16 dé tao ra cac
giéng thach biang dung cu c6 mii khoan 8 mm
trong diéu kién vo trung. Sau do, cac mau thi
nghiém duoc dua vao cac giéng thach nhu sau:

- Giéng mau (L): 200 pL tinh dau tuyét doi bup
hoa Sen ng6 (100 pg/pL trong DMSO).

- Giéng d6i chtmg am (-): 200 pL DMSO.

- Giéng doi ching duong (+): 40 pL Nystatin
(65 ng/ul) cho C. albicans va 50 puL Streptomycin
(35 pg/nl) cho cac ching vi khuén.

Buoc 4: Cac dia thach duoc a & 37°C, trong 24
gior doi voi vi khuén va 48 gior d6i voi nAm men.

Khao sat sang loc trén moi ching vi sinh vat
duoc lap lai ba lan trén cac dia moi truong riéng biét
(n=3).

Hoat tinh khang vi sinh vat dugc xac dinh
thong qua suw xuat hién ctia vong tc ché xung
quanh giéng thach véi duong kinh vong tic ché
duoc do bang millimet. Kich thuéc ctia vong tc
ché phu thuoc vao téc do khuéch tan ctia mau thir
nghiém va muc d0 nhay cam caa vi sinh vat.
Nguoc lai, cac ching khang lai mau thit nghiém se
phat trién dén sat mép dia. Két qua duoc trinh bay
duoi dang gia tri trung binh + sai s6 chuén va xt ly
thong ké dé so sanh hiéu qua gitta cac chuing.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan loai thuc vat

Cay Sen sinh trudéng trong moi truong thiy
sinh nhu hé nude ngot va ao dim lay. O nhimg
ving nudc nong, than ré ctia cay Sen phat trién
trong 10p bun. Hinh 4anh giong Sen ngé trong moi
truong song tu nhién duoc ghi lai tai hinh 3. La
Sen c6 cudng 14 gan & trung tam, 1a vuon lén cao
khéi mat nuéc (Hinh A). Hoa né 16n c6 mau hong
trang dén hong nhat (Hinh B).

T

A:Bup hoavala

B: Hoadano

Hinh 3. Hinh thai ctia Sen ng6 N. nucifera ‘LSt
trong méi truomg ty nhién
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Hinh 4. Hinh thai ctia Sen N. nucifera ‘LSt’
A. Cay Sen; B. La: B1. Mit trén ctia 14, B2. Mat
dudi ctia 14; C. Hoa: C1. Nu hoa, C2. Bao hoa (dai
va canh hoa), C3. Mit cit ngang cudng hoa, C4.
Dé hoa va miit cit doc @€ hoa, C5. Nhi hoa; D.
Guong Sen va qua: D1. Guong Sen, D2. Mt cat
doc guong Sen, D3. Qua tir non dén chin
va mat cit doc ctia qua véi tim Sen
bac diém hinh thai ciu truc ctia gidng Sen
ngo6 & Viét Nam duoc minh hoa trong hinh 4. Cac
choi, 14 va hoa Sen moc ra tir cac dot trén than ré.
bot 1a nhitng khoang hep gitra cac doan than ré,
c6 nhiéu nhanh dam ra trong bun. Phan ng6 Sen
ctrng, mau tir tim nhat dén trang. L4 ndi c6 hinh
tron hoac hinh khién, kich thudc 18 - 28 x 23 - 36
cm, mép 1a hoi cong. Mat trén ctia 14 nhan, c6 mau
xanh dam va khong tham nuwoc; mat dudi mau
xanh nhat va tho rap. Cudng 14 hinh try, nhiéu gai
nhon. Nu hoa moc don doc, hinh bau duc, mau
hong trang dén hong nhat, kich thudéc 10-12 x 5-7
cm. Cudng hoa mau xanh luc, 7 - 8 mm, c6 nhiéu
gai. Bao hoa gém cac dai hoa bén ngoai, mau xanh
nhat, 6 - 8 x 2-3 cm, va cac canh hoa bén trong,
hinh trimg nguoc, thuén dai, kich thudc 8 - 10 x 2 -
5 cm d6i voi 1op canh ngoai cung. D€ hoa hinh
chép nguoc, mau vang, cé nhiéu 16i, moi 16i chira
moOt bau nhuy. D€ hoa truong thanh phat trién
thanh mot cau trac 1on, kich thuéc 5 - 8 cm, xanh
luc dam, goi 1a guong Sen. Nhi hoa c6 s6 luong
nhiéu, dai khoang 30 - 32 mm; phu bo (hat gao)
cong vao trong, 5- 7 x 0,7 - 1 mm; bao phan huong
ra ngoai, duong khai bao phéan doc; chi nhi manh,
mau trang. Qua co hinh thuon dai dén hinh trimg,
voi 10p vO qua ngoai mau vang dén xanh nhat, hat
bén trong mau trang, khi qua chin c6 tdm phoi
mau xanh luc.
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Mau Sen ng6 duogc xac dinh thuéc nhom phan

loai sau:
Ho: Nelumbonaceae
Chi: Nelumbo Adans
Loai: nucifera Gaertn.

Teén khoa hoc: Nelumbo nucifera Gaertn.
Ten tiéng Anh thong thuong: Lotus, Sacred

Lotus

Ten tiéng Viét thong thuong: Sen
Teén dia phuong: Sen ngd, Sen ldy ngo ‘LSt
(Lotus cultivar for stolon) 1a tén goi duoc dé xuat

cho giéng Sen ngo trong cac khao sat ti€p theo
ctia nghién cttu nay.

3.2. Thanh phan bay hoi ctia cac co quan hoa

tir N. nucifera ‘LSt

Bap hoa Sen (NV. nucifera ’LSt) duoc tach
thanh ba co quan riéng biét, gom bao hoa (dai hoa
va canh hoa), nhi hoa va dé hoa dé phan tich cac
hop chat bay hoi. Cac thanh phan bay hoi ciing
ham luwong cta ching trong cac co quan ctia bup
hoa Sen ng6 dugc mo ta trong bang 1.

Bang 1. Thanh phan bay hoi ctia ba co quan hoa khac nhau tir giéng Sen ngé N. nucifera ‘LSt

Ham luong (% GC)
Thu tu Thanh phan hoa hoc Bao h‘oa ) Nhi hoa Dé hoa
(Cénh va dai)

1 isoamyl alcohol 0,64 1,82 2,04
2 2,3-butanediol 0,24 1,96 0,58
3 o-pinene 0,14 0,72 0,17
4 sabinene 0,45 2,15 0,59
5 eucalyptol 0,75 2,67 4,25
6 1,4-dimethoxybenzene 4,96 16,56 20,61
7 4-terpineol 0,81 1,11 -

8 a-terpineol 0,50 0,34 1,10
9 tetradecane 0,20 0,16 0,22
10 caryophyllene 5,05 16,86 13,82
11 humulene 0,81 2,75 2,06
12 germacrene D 0,20 0,66 0,46
13 9-octadecene 6,94 5,16 6,14
14 heptadecane 22,83 2,13 2,87
15 caryophyllene oxide 0,44 1,44 0,78
16 hexadecane 0,48 0,17 0,19
17 globulol 0,20 - -

18 5-heptadecene, 1-bromo- 15,93 - 6,50
19 aplotaxene 1,78 0,48 0,58
20 3-heptadecene 19,70 7,98 9,62
21 dichloroacetic acid, 4-hexadecyl ester 10,99 0,09 -

22 1-nonadecene 0,24 - -

23 henicosene 0,65 - -

24 heneicosane 4,10 0,67 0,28
25 butyl palmitate 0,36 0,22 0,45
26 butyl stearate 0,35 - 0,30
27 l-iodoicosane 0,11 - -

28 acetoin - 0,21 0,15
29 limonene - - 0,26
30 y-terpinene 0,86 0,40
31 IL-4-terpineneol - - 2,86
32 a-cyclogeraniol - 0,42
33 jasmone - 0,27 0,26

NONG NGHIEP VA MOI TRUGNG - KY 1 - THANG 3/2026

33



KHOA HOC & CONG NGHE

Ham luong (% GC)
Thu tu Thanh phan hoa hoc Bao h‘oa ) Nhi hoa Dé hoa
(Canh va dai)

34 pentadecane - 16,09 14,12
35 d-cadinene 0,34 0,25
36 ledol - 0,39
37 9-eicosene, (£)- 4,30 5,17
38 pentadecanol - - 0,09
39 Z5-nonadecene - 0,13 0,28
40 nonadecane - - 1,12
41 ethyl palmitate - 0,35 0,12
42 pentacosane - - 0,27
43 tetracosane - - 0,07
44 a-thujene 0,11 -
45 B-pinene - 0,34 -
46 linalyl acetate - 0,44 -
47 l-limonene - 0,71 -
48 trans-p-menth-2-en-7-ol - 2,14 -
49 bicyclogermacrene - 0,11

50 (+)-y-cadinene - 0,11 -
51 7-tetradecyne - 5,33 -
52 ethyl 9-hexadecenoate - 0,15 -
53 ethyl linoleate 0,18 -
54 ethyl linolenate - 0,16

55 phytane - 0,14 -
56 o-terpinene - 0,34 -
57 terpinolene 0,19 -
58 10-epia-muurolol 0,18 -
59 7-muurolol - 0,72 -
60 Chua xac dinh 0,15 0 0,15

Ghi chu: “* Ia ky hiéu cdc hop chat khong co trong bang thanh phan hoa hoc cia co quan hoa. Cac

gid tri bdo cdo 13 phan tram dién tich dinh twong doi thu duwoc tir mot Iin do duy nhat (n = 1).

Céc hop chat nay duoc liet ke theo thit tu thoi
gian luu trén cot sic ky khi (GC). Ngoai ra, cac

nhom chat héa hoc ctia cac hop chat bay hoi tir cac
b6 phan bup hoa dugc trinh bay trong Bang 2.

Bang 2. Cac nh6ém hop chat trong thanh phan bay hoi ctia ba co quan hoa khac nhau
tir giong Sen ng6 N. nucifera ‘LSt

, ‘1 Ham luong (% GC)

Nhom hop chat héa hoc Bao hoa (Canh va daj) Nhi hoa Dé hoa
Aliphatic - 5,33 -
Alkanes 27,61 19,22 19,14
Alkenes 43,46 17,57 27,71

Benzenoids 4,96 16,56 20,61
Alcohols 0,64 1,82 2,13
Glycol 0,24 1,96 0,58
Ketones - 0,48 0,41
Esters 11,70 1,15 0,87
Monoterpenes 2,65 12,12 10,05
Sesquiterpenes 6,70 23,17 17,76
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, ‘1 Ham luong (% GC)
Nhom hop chat héa hoc Bao hoa (Canh va daj) Nhi hoa Dé hoa
Diterpenes - 0,14 -
Thanh phan khac 1,89 0,48 0,58
Téng 99,85 100,00 99,84

Két qua phan tich thanh phan bay hoi cta
cac co quan hoa da xac dinh duoc téng cong 59
hop chat tir cac bo phan ctia bup hoa Sen M.
nucifera ‘LSt’. Trong mot 1an phan tich GC - MS
duy nhat (n = 1), dua trén phan tram dién tich
dinh twong d6i, cac hop chat bay hoi duoc xac dinh
chiém 99,85% téng luong chat bay hoi phat hién
duoc trong bao hoa, 100% trong nhi hoa va 99,84%
trong dé hoa. Pang chu y, 19 hop chat chung da
duwoc tim thdy & ca ba co quan hoa khac nhau.
Mot trong s6 do, bao gom hai hop chat chinh la
1,4 -dimethoxybenzene va caryophyllene, duoc
cho 1a gép phan tao nén mui huong dac trung cua
bup hoa Sen. Hop chat 1,4-dimethoxybenzene cé
mui thom ngot dac trung, hoi thdo moc va giong
voi mui huwong ti hat [20], trong Kkhi
caryophyllene lai c6 mui tuwong tu gitta dinh
huong va nhua thong [21].

Phan tich hop chat bay hoi cia hoa Sen cho
thay, c6 27 hop chat trong bao hoa (dai va canh
hoa), trong d6 heptadecane (22,83%), 3-
heptadecene (19,70%) va 1-bromo-5-heptadecene
(15,93%) 1a cac thanh phan chinh. Alkane (27,61%)
va alkene (43,46%) 1a hai nhom hop chat doi dao
nhat, 1an luot chiém bon va nam hop chat bay hoi.
Heptadecane la mot hydrocarbon no gitp tang
cuong tinh 6n dinh ctia san pham, tao do min va
cam giac muot ma cho cac mat hang nhu kem
duong 4m hay dau goi dau. Do d6, thanh phan
huong thom tir bao hoa Sen c6 thé duoc st dung
nhue mot thanh phan tu nhién dé cai thién do bén
ctia cac hoat chat trong san phdm my pham. Ngoai
ra, 3-heptadecene co thé dugc ung dung trong
nhiéu linh vuc lién quan dén huwong liéu va tao
mui, dac biét trong san xuat cac hop chat cé dic
tinh mui hwong dé chiu. Thanh phan 1-bromo-5-
heptadecene ciing c6 thé dugc nghién cttu dé phat
trién cac chat moi trong nganh dugc pham, dic
biét 1a trong qua trinh téng hop cac hop chat co
hoat tinh sinh hoc.

Phan tich cac thanh phan bay hoi tit nhi hoa
Sen c6 su da dang cao hon so v6i bao hoa, nhi hoa

chtta 45 hop chat bay hoi da duoc xac dinh. Cac
hop chat c¢6 ham luong chiém wu thé la
caryophyllene (16,86%); 1,4 - dimethoxybenzene
(16,56%) va pentadecane (16,09%). Trong do, hai
nhom hop chat chiém ty 1é 1on nhat 1a alkane
(19,22%) va sesquiterpene (23,17%).

Caryophyllene 1a mot hop chat terpene c6 mat
trong nhiéu loai thuc vat, dac biét 1a cac loai gia vi
nhu tieu den, hung qué va cac loai trong ho ctc. Hop
chat nay c6 nhiéu tng dung quan trong bao gbém:
lam chat tao huong trong nuoc hoa va my phdm,
chat chong viem, chong oxy hoa, thudc trir sau tu
nhién va trong nghién ctu y hoc. Caryophyllene
ciing dang duoc nghién ctu vé cac tmg dung tiém
nang trong y hoc, dac biét la danh gia tac dong ctia
n6 do6i voi cac bénh nhu viem khop, tiéu duong va
ung thw, nho kha nang twong tac voi cac thu thé
cannabinoid. Trong khi do, 1,4 -dimethoxybenzene
(p - dimethoxybenzene) duoc st dung lam nguyén
liéu dau vao trong nhiéu phan tng téng hop hitu co,
chang han nhu san xuat thuéc nhuom, chat chong
oxy hoa va cac hop chat hitu co khac.

Cuodi clung, co quan dé hoa Sen chita 37 hop
chat bay hoi da duoc xac dinh, voi cac thanh phan
chinh bao goém 1,4-dimethoxybenzene (20,61%);
pentadecane (14,12%) va caryophyllene (13,82%).
Cac nhom hop chat c6 ham luong doéi dao nhat
trong d€ hoa 1a alkene (27,71%) va benzenoid
(20,61%). Co mot diéu thu vi 1a phan nhij va dé hoa
Sen c6 chung ba thanh phan chinh chiém ham
luong cao nhat, mic du van c6 su khac biét vé
nhom hop chat chiém uu thé.

3.3. Hoat tinh khang vi sinh vat cta tinh dau
tuyét doi hoa Sen ngé N. nucifera LSt’

Hoat tinh khéang vi sinh vat cta tinh dau tuyét
doi tir bup hoa Sen ngdé N. nucifera ‘LS’ @a duoc
khao sat trén mot s6 ching vi sinh vat thong qua
ky thuat khuéch tan giéng thach. Két qua khao sat
cac chung vi sinh vat trén giéng thach duoc cung
cap trong hinh 5 va kich thudc vong tic ché duoc
cung cap trong bang 3.
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Hinh 5. Hoat tinh kh4ang khuén cta tinh dau tuyét ddi bip hoa Sen ngé N. nucifera LSt’trén
bon ching vi sinh vat

A. Candida albicans; B. Staphylococcus aureus; C. Escherichia coli;
D. Pseudomonas aeruginosa.

Bang 3. Hoat tinh khang khudn (viing tzc ché, mm) cta tinh dau tuyét doi
tir bup hoa Sen ngé N. nucifera ‘LSt

Mau thir nghiemChung vi sinh vat C. albicans S. aureus E. coli P. aeruginosa
L 25,60 + 1,62 14,21+ 1,16 NI NI
+) 31,66 + 1,00 43,17+ 0,83 41,49+0,75 | 37,28+1,75
©) NI NI NI NI

Ghi chu: NI khong cé vung itc ché: L: tinh dau tuyét doi bup hoa Sen ngé dwoc pha trong DMSO;
(+) doi chung durong - Nystatin doi voi chung C. albicans va Streptomycin do1 vor cdc ching vi sinh vat
khdc; () doi ching am - DMSO; moi gi4 tri bdo cdo dwoc biéu thi bang gid tri trung binh + d¢ léch chuan

voin =3 (50 lan Ip lai thir nghiém).

Hiéu qua khang vi sinh vat ctia tinh dau tuyét
doi tir hoa Sen ng6 da duoc danh gia trén bon
ching vi sinh vat bao gém S. aureus, E. coli, P.
aeruginosa va C. albicans. Két qua cho thay tinh
dau tuyét d6i & nong do 100 pg/pL, co hoat tinh
hiéu qua chong lai ching C. albicans voi duong
kinh vong vo khudn 1a 25,60 + 1,62 mm. O cling
nong do, loai tinh dau tuyéet doi nay ciing thé hién
hoat tinh khang khuidn trung binh déi voi S
aureus, voi duong kinh vong vo khudn 1a 14,21 +
1,16 mm. Tuy nhién, khong quan sat thay hoat
tinh khang khudn nao d6i voi hai ching P
aeruginosava E. coli. Ngoai ra, két qua cting chira
rang dung moéi DMSO khong tc ché su sinh
truong cua cac vi sinh vat duoc thit nghiém trén
moi truong thach MHA.

Nghién cttu cia Pham Hau Dién va cong su
(2019) @a phan lap nuciferine tir 14 Sen va xac dinh
hoat tinh khang vi sinh vat yéu ctia hop chat nay
doi voi bon chang vi sinh vat gbm E. coli P.
aeruginosa, S. aureus va C. Albicans v6i nong do
nuciferine can dé tc ché 50% su phat trién cac
chiing vi sinh vat nay 1a 1én hon 128 mg/ml [22].
Trong nghién ctu nay, thanh phan nuciferine
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(8,91%) duogc xac dinh trong tinh dau tuyét déi bup
hoa Sen ngo, duoc dy doan la mot trong nhiing
thanh phan chinh khang lai S aureus va C.
albicans. Tuy nhién, néng do ctia no6 trong nghién
ctru ¢6 thé khong @t dé tc ché su phat trién ctua £,
coliva P. aeruginosa.

Nghién cttu cho thay tinh dau tuyét doi ti
bup hoa Sen ngé co6 hoat tinh khang khuan mitc
do trung binh trén ching vi khuan S, aureus- mot
tac nhan gay bénh & da va vom hong [23]. Két
qua nay cung cap dir liéu tién dé cho cac nghién
cuu trong tuong lai. Bén canh d6, hiéu qua vé
hoat tinh khang ndm cuta tinh dau tuyét doi trén
vi nam C. albicans, két hop voi cac nghién ctru
treoc day vé hoat tinh khang nam ctia chiét xuat
tie 14 Sen [22], [24] cho thdy tiém ndng clhia V.
nucifera ‘LSt nhu mot tac nhan khang nam hiéu
qua chong lai C. albicans - nguyén nhan chinh
gay nhiém nam ¢ khoang miéng hodc da [25].

4. KET LUAN

Nghién ctru nay da 1am ro thém céc chi tiét vé
hinh thai ctia giong Sen ngo ‘LSt’ tai Viéet Nam
thong qua qua trinh dinh danh thuc vat ciing nhu
phan tich cac hop chat mui huong trong cac co
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quan khéc nhau ctia bup hoa Sen thudc giong Sen
nay. Nhi Sen 1a bo phan chita nhiéu hop chat bay
hoi nhat, trong d6 caryophyllene, 14-
dimethoxybenzene va pentadecane 1a cac hop chat
déi dao dugc xac dinh bing phuong phap
Headspace truc tiép két hop véi sac ky khi khoi phé
(GCMS). Nhitng hop chat nay c6 hoat tinh sinh hoc
cao va duoc ung dung rong rai trong cac linh vuc
nhu y t€, my phdm, nudc hoa, nong nghiép va duoc
pham. Ngoai ra, tinh dau tuyet doi cia Sen (& nong
do 100 pg/pl) con c6 hoat tinh khang lai C
albicans va S. aureus - hai chuing vi sinh vat gay
bénh can phai dugc kiém soat trong nganh my
pham. Do d6, bup hoa Sen N. nucifera ‘LSt’ c6 tiém
nang tré thanh nguyén liéu tho dé san xuat huong
lieu hoac chiét xuat tinh dau, mé ra nhiéu tng dung
tiém nang trong tuong lai.
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STUDY ON THE VOLATILE COMPONENT IN LOTUS FLORAL ORGANS (Nelumbo nucifera ‘LST’)
BY THE DIRECT HEADSPACE COUPLED WITH GAS CHROMATOGRAPHY-MASS
SPECTROMETRY (HS-GCMS)
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Abstract

This research used the flower buds of Lotus cultivar for stolons (Nelumbo nucifera ‘LSt’) which are
agricultural by-products in Tay Ninh province, as the main material to survey the volatile
constituents of Lotus flower in Vietnam. The study also supplied an overview of the Lotus cultivar
for stolons through taxonomic identification. The volatile compositions in different organs of flower
bud from Lotus cultivar for stolons, were analyzed through the direct Headspace coupled with Gas
chromatography-Mass spectrometry (GCMS). The research identified 59 volatile compounds from
the different floral organs. The major aromatic components of the perianth (sepals and petals) are
heptadecane; 3-heptadecene and 5-heptadecene, 1-bromo-; whereas the aroma from Lotus flower’ s
stamens and receptacles have similarity on the main components are caryophyllene; 1,4-
dimethoxybenzene and pentadecane. Besides, the antimicrobial activity in the absolute that was
extracted from Lotus cultivar for stolon’s flower bud was also tested on a few microbial strains
which are restricted for use in cosmetics under TCVN 13634:2023. As a result, the absolute of
Lotus cultivar for stolon’ s flower bud has the activity against Staphylococcus aureus and Candida

albicans.

Keywords: Volatiles, Headspace, antimicrobial, Nelumbo nucifera ‘LSt, Tay Ninh.
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