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TOM TAT

Theo y hoc cé truyén, vo qua Budi va Phdt thii ¢é tac dung chita cdc chitng dan khong tiéu,
day bung, tri ho... Cac nghién ciru dugc ly cho thdy hai logi dwoc liéu nay cé tic dung giam
sw co thdt co tron, ha huyét dp va ting cuong chirc nang tiéu héa. Nghién ciru tach chiét tinh
dau vé qua Buoi va Phdt thu dong thoi thuc hién cdc khado sat hoat tinh khang khudn la can
thiét, nham lam co sé ung dung trong linh viec duoc phcfm. Mau qua twoi dwoc thu hai va
chiét xudt tinh dau bang phirong phdp chung cdt 16i cuon theo hoi nuée. Két qua phan tich
qua phwong phap GC-MS xdc dinh dwoc 6 thanh phan héa hoc chinh trong tinh dau vé qud
Buoi (chzém 11 16 99,8%) va 15 thanh phan chinh trong tinh dau vé Phdt thi (chiém ti 1é
99,9%). Bangphu’o’ngphap khuéch tan trén dia thach xdc dinh dwoc kha nang khang khudn
va khdang ndm cua hai logi tinh dau ndy trén cdc ching khudn: Bacillus subtilis,
Staphylococcus aureus, Staphylococcus aureus dé khdng methycilin (MRSA), Escherichia
coli, Salmonella paratyphi A, Candida albicans va Aspergillus niger. Két qua nghién cizu vé
thanh phan hda hoc va hogt tinh khang khudn cua ciia tinh dau vé qua Budi va Phdt thii ¢6
thé cung cdp co sé khoa hoc cho viéc phat trién thanh nguyén liéu cho nganh cong nghiép
duoc.

Tir khéa: Khang khudn, thanh phan héa hoc, tinh dau, vé qua Buwdi, vé qud Phdt thi

Trich din: Pham Thanh Trong, Tran Hoang Thién, Nguyén Lé Hoang Anh Duy, Nguyén Hai
Ngan, Lé Thi Ngoc M§, Cao Hoang Phuong Anh, Nguyén Hiru Phuc va Tri Kim
Ngoc, 2021. Thanh phan hoa hoc va hoat tinh khang khuan cua tinh dau vé qua
Buoi [Citrus grandis (L.) Osbeck] va Phat thu [Citrus medica L. var.
sarcodactylis (Noot.) Swingle]. Tap chi Nghién ctru khoa hoc va Phat trién kinh
té Truong Pai hoc Tay Do. 12: 227-237.
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1. GIOI THIEU

Chi Citrus 1a mot chi thuc vat c6 hoa
trong ho Cam chanh (Rutaceae), bt
nguén tr cac khu vuc can nhiét do1 va
nhiét dé1 ¢ vung Dong Nam A (V5 Vin
Chi, 2018). Nho vao dic tinh dé dang
nhan giéng cua cac cay thuoc chi Citrus
va gié tri dinh dudng cao nén ngay cang
duoc biét dén nhiéu hon. Tinh dau vé
Budi va Phat thu duoc mang dén tiém
ning thuong mai va huéng dén nhu cau
bao vé stc khoe ung dung rong rai trong
cac linh vuc thuc phém, duoc phém vaca
m¥ pham. O Viét Nam c6 nhiéu nghién
ctru vé thanh phan héa hoc trong vo qua
Buéi (Nguyén Manh Pha, 1993; Nguyén
Minh Hoang, 2006). Cac khao sat cho
thay tinh dau vo Budi co hoat tinh khang
khuan d6i véi cac chung vi khuan thir
nghiém nhung chua xac dinh néng do e
ché t6i thiéu (MIC) cua tinh dau cling nhur
khao sat hoat tinh khang nim (Nguyén
Minh Hoang, 2006; Nguyén Vin Loi va

cs., 2013; Pham Quang Thang, 2015).
Bén canh do, hién nay nghién ctru vé tinh
dau vo qua Phat thi con han ché so Vi
nhu cau st dung va biét dén thong tin vé
loai qua nay. Trén co so két qua ctia cong
trinh nghién ctru trudc day, nghién ctru
nham muc tiéu chiét xuét, khao sét thanh
phan hda hoc trong tinh dau vé qua Buoi
va Phat thu, dong thoi phat trién thém
nghién ctru tht nghiém hoat tinh khang
khuéan cua tinh dau.

2. POI TUQNG VA PHUONG
PHAP NGHIEN CUU

2.1. Pbi twong va phwong tién
2.1.1. Nguyén li¢u

Buai va Phat tha duge dinh danh bang
cach quan sat hinh thai thuc vat va so
sanh véi tai liéu phan loai thuc vat (Vo
Vin Chi, 2018). Thu miu qua Budi va
Phat tha tai Ha Noi, bao quan mau bang
da kho dé van chuyén vé Phong thuc hanh
Duoc liéu, Truong Pai hoc Tay Do.

b atol

5 |

Hinh 1. Qui Buéi va Phat thii thu hai tai Ha Noi
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2.2. PHUONG PHAP NGHIEN
CUU

2.2.1. Khdo sdt so b quy trinh chiét
xudt tinh dau

Tinh dau vo qua Budi va Phat thu duoc
chiét xuit bang phuong phap chung cit
16i cubn hoi nuée tai Phong thuc hanh
Dugc lidu, Truong Dai hoc Tay Do. Pong
thoi khao sat so bo bon yéu td nhu: Cach
so ché nguyén li¢u, do chia nhd, ti 1€ nudc
va thoi gian chiét dén ham luong tinh dau
thu dugc. Nguyén tic khao sat 1a c¢b dinh
ba yéu té dé khao sat yéu to con lai. Tat
ca cac mau khao sat déu thuc hién véi
cung khéi luong 14 200 g nguyén liéu ¢
nhiét 6 100 °C (Nguyén Kim Phi Phung,
2007).

2.2.2. Phdn tich thanh phén héa hoc
cua tinh dau

Thanh phan va ham lugng cac cau tir
c¢6 trong tinh dau dugc phan tich bang
phuong phép sic ky khi ghép khdi phd
(Sparkman et al., 2011; Tekin et al.,
2014). Nghién ctru duoc thuc hién theo

cac diéu kién tién hanh va dat cac tiéu
chuan co s& cia Phong Phan tich hoa ly
cua Vién Khoa hoc vat liéu ung dung,
thanh phé H6 Chi Minh.

2.2.3. Hogt tinh khang cia tinh ddu

Dinh tinh kha ning khang khuan bang
phuong phap khuéch tan trong thach
(lugng chat thir 12 30 pL dung dich tht
nghiém c6 ndng d6 tinh dau 1a 40%) va
xac dinh MIC bang phuong phap pha
lodng trong thach theo huéng dan cua
CLSI M07-A10; CLSI M45; CLSI M60;
CLSI M100-S26  (Clinical  and
Laboratory Standards Institude, 2008).

3. KET QUA VA THAO LUAN
3.1. Tinh chat vat ly caa tinh dau

Mot sb tinh chat vat ly cua tinh dau vo
qua Budi va Phat thu dugc trinh bay trong
Bang 1. Pac diém cam quan, do tan vaty
trong cho két qua twong dong so véi cac
nghién ciru trudc day (Nguyén Manh
Pha, 1993; Nguyén Vin Lgi va cs., 2013;
Gang et al., 2017).

Bang 1. Tinh chét vat ly cia tinh dau vé qua Bwéi va Phat tha

. A - A Titrong
Tinh dau Cam quan Do tan (g/mL)
Vo qua Tinh dau c6 mau vang nhat, Khong tan trong nudc; tan 0,86
Buoi mui thom dac trung, vi cay trong dung mdi hitu co kém:
Voqui  Tinh diumauvang rétnhat, Qleﬁa[‘ﬁ chloroform, 0,84
Phat thu mui thom nhe dac trung, c6 tethylether, -...

Vi cay
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3.2. Khio sat so' bd quy trinh chiét
xuat tinh dau

3.2.1. Khdo sdt cdch so ché nguyén
ligu @nh hwéng dén higu sudt chiét
Xudt

Tién hanh khao sat cach so ché tac
dong dén ham luong tinh dau thu duoc.
Cb dinh céc yéu t6 nhiét do (100 °C), kich

thudc mau hinh vuéng (0,5 cm x 0,5 cm),
thé tich nudc cat (500 mL), thoi gian
chung cat 1a 180 phit. Khao sat so bo
giita cach so ché nguyén liéu va su thay
d61i ham lwogng tinh dau duoc thé hién
trong Bang 2. Két qua cho thay véi cuing
diéu kién khao sat, cach so ché tir vo qua
tuoi cho ham lugng thé tich tinh dau cao
hon so véi viéc phoi kho nguyén ligu.

Bang 2. Thé tich tinh dau thu dwoc va hiéu suit chiét xuit trong khao sat cach so ché

nguyén liéu vé qua Bwdi va Phat tha

Cach so ché nguyén liéu

Nguyén li¢u twoi

Nguyén liéu khd

Vo qua Buoi
Vo qua Phat thu

3,60 mL (1,80%)
1,60 mL (0,80%)

2,70 mL (1,35%)
1,40 mL (0,70%)

3.3.2. Khdo sdt kich thwéc mébu
nguyén li¢u cé dnh hwong den hiéu
suat chiet xuat

Tién hanh khao sat kich thuéc mau
nguyén liéu tac dong dén ham luong tinh

dau thu dugc. Ch dinh céac yéu té nhiét do
(100 °C), thé tich nudc cat thém vao
nguyén liéu tuoi (500 mL), thoi gian
chung cat 1a 180 phat. Két qua khao sat
duogc trinh bay ¢ Bang 3.

Bang 3. Thé tich tinh diu thu dwec va higu suit chiét xuat trong khao sat d chia nho

V6 qua twoi Buéi va Phat thia

Kich thwéc  Kich thuéc hinh khoi  Kich thwéc hinh khoi Xay nhuyén
mau 1x1x0,5cm 0,5x0,5x0,5cm (Pwong kinh khoang
0,1 cm)
V6 qua Buoi 1,0 mL (0,50%) 3,60 mL (1,80%) 4,10 mL (2,05%)
V6 qua Phat thu 0,70 mL (0,35%) 1,60 mL (0,80%) 1,70 mL (0,85%)

Qua Busi va Phat thu dugc tach riéng
phan Vo ngoai vai do day 0,5 cm. Sau do,
phan V6 qua ngoai dugc cit thanh hinh
khéi véi kich thuéc 1 x 1 x 0,5 ¢cm, 0,5 X
0,5 x 0,5 cm va kich thuéc xay nhuyén
(dwong kinh khoang 0,1 cm). Vi cung
diéu kién khao sét, nguyén lidu c6 kich
thuéc xay nhuyén (duong kinh khoang

0,1 cm) cho hiéu suat (0,85%) cao hon
nguyén liéu c6 hinh khéi kich thuéc 0,5 x
0,5 x 0,5 cm (0,80%). Su chénh léch vé
hiéu suat twong doi nhé nhung viéc xay
nhuyén nguyén liéu sé tiét kiém thoi gian
va 0 thé van hanh bang may moéc. Vi thé
kich thuéc t6i wu dé chiét xut tinh dau 12
xay nhuyén véi duong kinh khoang 0,1
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cm giup hudng dén higu suat chiét xuat
cao.

3.3.3. Anh hwéng cia thé tich nwéc
thém vao dén higu suat chiet xuat

Tién hanh khao sat anh huang cua thé
tich nu6e thém vao dén ham luong tinh
dau thu dugc. C6 dinh cac yéu té nhiét do
(100 °C), vé qua tuoi xay nhuyén (duong
kinh khoang 0,1 cm), thoi gian chung cét

1a 180 phut. Khao sét so bo thé tich nudc
thém vao va hiéu suit chiét xuat tinh dau
duoc biéu dién & Bang 4. Véi cung diéu
kién khao sat cho thay véi 400 mL nuéc
thém vao ddi véi vo qua Buoi va 500 mL
nudc & Phat tha cho hiéu suét chiét cao
hon so véi cacti 1 con lai. Vi thé, lua
chon ti & nay dugc thyc hién nham dat
hiéu suat chiét cao ciing nhu tiét kiém
nguyén liéu.

Bang 4. Thé tich tinh dau thu dwoc va hiéu suit chiét xuat trong khao sat thé tich

nwo6c cat
Thé tich nwéc cat 200 300 400 500 600
(mL)
Vo qua Budi (%) 38mL  44mL 4,7mL 42mL 4,0 mL
(1,90%)  (2,20%) (2,35%) (2,10%)  (2,0%)
Vo qua Phat thu (%) 0,9 mL 1,4 mL 15mL 1,7mL 1,6 mL
(0,45%) (0,70%) (0,75%) (0,85%)  (0,80%)

3.3.4. Khdo sdt so’ bg thoi gian
chung cat tinh dau

Khao sat dugc thuc hién vé thoi gian
chung cét tinh dau tac dong dén ham
lwgng tinh dau thu duoc. CH dinh céc yéu
t6 nhiét do (100 °C), vé qua twoi xay
nhuyén (dudng kinh khoang 0,1 cm), ti Ié
nguyén liéu — nudc (1:2 ddi véi Buoi va
1:2,5 d6i véi Phat thi). Khao sat so bo thé
tich thoi gian chung cat va sy thay doi
ham luong tinh dau chiét xuat duoc biéu
dién trong Bang 5. Két qua cho thay khi
thoi gian chiét xuat tang thi luong tinh
dau thu duoc ciing ting. Hiéu suat chiét
cua tinh dau vo Buai trong 180 phit va

Phat thi trong 210 phut dat hiéu suat cao
va nhan thay thoi gian sau do thi hiéu suat
thay doi khong dang keé.

Véi két qua khao sat so bo, hiéu suat
ctia qué trinh chiét xuat dat duoc 1a 2,35%
tinh dau vé qua Buai va 0,95% tinh dau
v6 qua Phat thi. Két qua nay cao hon
nghién ctru cia Evbuomwan et al. (2016)
cho hiéu suét chiét tinh dau v Budi tai I
1,75%. Trong khi do, nghién ciu cua
Gang et al. (2017) cho thay quy trinh
chung cat 16i cudn hoi nudc co dién sir
dung thém phuong phép chan khong cho
hiéu suat cao hon (1,07%) so v6i nghién
ciru nay.
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Bang 5. Thé tich tinh dau thu dwec va hiéu suat chiét xuit theo thai gian chiét xuit

Thoi gian 60 90 120 150 180 210 240
chiét xuat
(phut)
Vo qua Buoi 32mL 34mL 38mL 42mL 47mL 47mL 4, 7mL
(%) (1,60%) (1,70%) (1,90%) (2,10%) (2,35%) (2,35%) (2,35%)
Vo qua Phat 08mL 12mL 1,4mL 1,6 mL 1,7mL 19mL 19mL
tha (%) (0,40%) (0,60%) (0,70%) (0,80%) (0,85%) (0,95%) (0,95%)

3.3. Thanh phan héa hoc ciia tinh
dau v6 qua Budi va Phat thu

Tinh dau vé qua Buai va Phat tha sau
khi duoc chiét xuat bang phuong phap
chung cét 16i cudn theo hoi nudc va dugc
lam khan bang Na,SOQs, sir dung phuong
phap sac ky khi ghép khéi phd GC-MS da
xac dinh duwgc cac thanh phan hoéa hoc
duoc trinh bay ¢ Bang 6. Trong tinh dau
v6 Buoi thu duogc c6 6 hop chit chinh
(chiém ti 1& 99,8%), trong d6 cac chat co
ham luwong cao nhat la D-Limonen
(96,73%), p-Myrcen (1,30%). Két qua
nay cho thay thanh phan héa hoc trong
tinh dau vo qua Buai tai Ha Noi khong c6
su khac biét dang ké véi cac nghién cau
trudc day tai Viet Nam (Nguyén Manh
Pha, 1993; Nguyén Vin Lgi va cs., 2013).

Thanh phan héa hoc cua tinh dau vo
Phat thu thu duoc ¢ 15 hop chat chinh
(chiém ti 1& 99,8%), trong d6 cac chat co
ham lugng cao nhat la D-Limonen
(55,42%), p-Terpinen (26,12%). Ham
lwgng cua hai hoat chat nay khac véi
nghién ctru trude day, tuy nhién su chénh
léch nay khong 16n. Cu thé nghién cau
cua Kim et al. (2013) cong bé tim ra 15
hop chét, chiém 98,97% tinh dau trong d6
cac hop chét chinh duoc xac dinh 14 D-
Limonen (52,44%) va y-Terpinen
(28,41%). Nghién ctu cta Zhen et al.
(2020) vé tinh dau vo Phat thii & Trung
Quédc cho két qua 1a thanh phan hoa hoc
trong tinh dau vo Phat thu thu dwgc cé 27
hop chét, trong d6 ham lwong cua D-
Limonen, y-Terpinen lan luot 12 36,37%
va 22,44%.
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Bang 6. Thanh phian héa hoc ciia tinh diu vé6 qua Budi va Phat thi

STT Thanh phan Ti |é cac thanh phan héa hoc trong tinh dau (%)
Vo Buéi Vo Phit thi
1 a-Thujen - 0,65
2 a-Pinen 0,72 1,70
3 Sabinen 0,18 0,16
4 S-Pinen - 1,92
5 [-Myrcen 1,30 0,63
6 a-Phellandren 0,89 -
7 a-Terpinen - 0,56
8 D-Limonen 96,73 55,42
9 y-Terpinen - 26,12
10  Terpinolen - 1,00
11 o0-Cymen - 2,90
12 p-Caryophyllen 0,18 -
13 Eucalyptol - 1,31
14 4-Terpineol - 1,01
15  o-Terpineol - 1,72
16  cis-Citral - 2,30
17 trans-Citral - 2,50
Monoterpen 99,62 88,16
Sesquiterpen 0,18 2,90
DAn xuat ete vong - 1,31
Aldehyd - 2,73
Alcohol - 4,80
Téng 99,8 99,9

Ghi chit “~ : Khéng xdc dinh dwoc, Ti 1¢ (%): Tinh theo dién tich peak sac ky
3.4. Hoat tinh khang khuén cia tinh Hoat tinh khang khuan duoc xac dinh

diu vé qua Buéi va Phat thi bang phuong phap khuéch tan trén dia
thach, thu duoc két qua ¢ Bang 7.
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Bang 7. Hoat tinh khang khuén cia tinh dau vé qua Bwéi va Phat thi
}),lro’ng kl;n h vong MIC (mg/mL)
. 21X khang khuan d (mm)
Chung khuan kiém Y S YS
chirng . Phat 0l .. Phat ol
Budéi > chitng  Buwéi > chwng
thu thu
i duong duwong
Gram duong (P61 chirng dwong Amoxicillin)
Bacillus subtilis 21 27,6 30,7 250 250 0,015
Staphylococcus aureus 11 - 31,55 1000 NA 0,125
MRSA ) 10 8,4 15,6 1500 1000 2
Gram am (Po6i ching duong Ciprofloxacin)
Escherichia coli 10 16,3 39,5 1000 500 0,5
Salmonella paratyphi A 8 - 30,3 2000 NA 0,0125
Vi nam (Doi chirng duong Nystatin)
Aspergillus niger 14,4 20,7 20,8 250 125 2
Candida albicans 16,5 13,7 21,3 125 125 1
Ghi chii: “-*: khéng cé hoat tinh khéang khudn, dwong kinh vong khdang khudn bao gom ca

dwong kinh dia gidy la 6 mm.
NA: Khéng thuc hién.

MRSA: Staphylococcus aureus dé khdang methycilin.

Két qua cho thay tinh dau vé qua Buoi
c6 hoat tinh khang khuan nhat dinh doi
Vi cac khuan da thir nghiém véi duong
kinh vong khang khuan c6 gia tri toi da
d6i voi Bacillus subtilis (d = 21 mm va
MIC = 250 pg/mL), tiép theo Ia Candida
albicans (d = 16,15 mm va MIC = 125
png/mL), Aspergillus niger (d = 14,4 mm
va MIC = 250 pg/mL); Nhay cam vira &
Staphylococcus aureus, MRSA,
Escherichia coli, Salmonella paratyphi A
(d = 8,0 - 14,0 mm) nhu trinh bay trong
Bang 7. Biéu nay phl hop vai nghién ciu
ciia Nguyén Vin Loi va cs. (2013). Tinh
dau vo qua Phat tha thé hién hoat tinh
khang khuan tt ddi véi chung Bacillus
subtilis (MIC = 250 pg/mL) va 2 chung
vi nam tha nghiém (MIC = 125 pg/mL),

tiép dén 1a MRSA, Escherichia coli.
Theo Li et al., (2019) thi hoat tinh khang
khuan cua tinh dau vo qua Phat tha thap
hon so va&i nghién ciru nay trén chang vi
khuan Bacillus subtilis (MIC = 625
pg/mL) va Escherichia coli (MIC = 2500
pg/mL).

Nhitng két qua trén cho thay tinh dau
vo qua Buai va Phat thu co kha nang e
ché khuan tiém niang véi phd khang
khuan, khang nim rong nhung co ché cua
tac dung can dugc nghién ciu thém. Bén
canh d6, hai loai tinh dau c6 diém chung
la hoat tinh khang vi khuan Gram duong
va vi nim t6t hon vi khuan Gram am. C6
thé do ciu trdc cua mang Gram am co
mang ngoai véi su hién dién ctia cac phan
tir lipopolysaccharid tao ra bé mit ua
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nuéc. Bé mat hoat dong nhu mét rao can
ngan chan sy thdm nhap cua cac dai phan
tir va cac hop chét ky nudc vao mang té
bao dich (Shakeri et al., 2014).

4. KET LUAN

Nghién ctru di khao sat so bo diéu kién
chiét xuét tinh dau 1a khi mau vé qua tuoi
dugc xay nhuyén, nhiét d6 chung cat
khoang 100 °C, ti ¢ thé tich nuéc cat voi
khdi lwong nguyén liéu la 1:2 trong thoi
gian 180 phut (d6i v6i Budi) va ti 1¢ 1:2,5
trong thoi gian 210 phat (ddi voi Phat
thir). Vi diéu kién khao sat so bo, hiéu
suat cia qua trinh chung cét 16i cudn theo
hoi nuée dat dugc 1a 2,35% tinh dau vé
qua Buai va 0,95% tinh dau vo qua Phat
thu.

Thanh phan héa hoc cua tinh dau vo
qua Budi duoc xac dinh véi 6 hop chat
chinh, trong dé6 ham luong cao nhat 13 D-
Limonen (96,73%), S-Myrcen (1,30%).
Tinh dau vo qua Phat thu c6 15 hop chat
chinh (chiém ti 1& 98,9%), trong dé céc
chat chinh dugc xac dinh 1 D-Limonen
(52,44%) va y-Terpinen (28,41%).

Két qua khao sat di xac dinh duoc hiéu
qua khang ndm t6t cua hai loai tinh dau
trén chung Candida albicans va
Aspergillus niger. Pong thoi ciing da xéac
dinh duoc kha nang khang khuan cia tinh
dau trén nam chang vi khuan Bacillus

subtilis, Staphylococcus  aureus,
Staphylococcus aureus dé  khang
methycilin, Escherichia coli va

Salmonella paratyphi A.

Nghién ctru gop phan dinh huéng g
dung veé kha nang khang khuan tur hai loai
cay giau tinh dau nhu Budi, Phat phu va

can tiép tuc khao séat céc hoat tinh sinh
hoc khac nhu kha nang khang oxy hoa,
kha nang khang viém, khang ung thu.
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Citrus medica L. var. Sarcodactylis (Noot.) Swingle
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ABSTRACT

According to traditional medicine, the peel of grapefruit and Buddha's hand fruit has the
effect on curing indigestion, bloating, cough... Pharmacological researchs showed that these
fruits had the effect on reducing smooth muscle spasms, lowering blood pressure and
enhancing the digestive function. It is necessary to study the chemical composition of
essential oil extraction from grapefruit and Buddha's hand fruit peel and evaluating the
antimicrobial resistancefor providing a basis in pharmaceutical fields. Essential oils were
extracted by steam-enticing distillation method by using GC-MS. Results showed that there
were 6 chemical components (99,8%) in grapefruit and 15 components (99,9%) in
Buddha'speel essential oil. For in vitro antibacterial and antifungal tests, these two essential
oils exhibited moderately antibacterial and antifungal activity against common
microorganisms:  Bacillus  subtilis, Staphylococcus aureus, Methicillin-resistant
Staphylococcus aureus (MRSA), Escherichia coli, Salmonella paratyphi A, Candida albicans
and Aspergillus niger. This study can provide a scientific basis for the development of raw
materials in pharmaceutical industry.

Keywords: Antibacterial, Buddha's hand fruit, chemical composition, essential oils,
grapefruit
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