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THANH PHAN HOA HOC, HOAT TINH CHONG OXY HOA VA
KHANG KHUAN CUA TINH DAU VO QUA CHANH RUNG MAU SON

CHEMICAL COMPOSITIONS, ANTIOXIDANT AND ANTIBACTERIAL ACTIVITIES
OF ESSENTIAL OILS FROM MAU SON ATALANTIA CITROIDES FRUIT PEELS
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TOMTAT

Chanh ritng (Atalantia citroides Pierre ex Guill) duoc coi la san vat ddc trung cia ndi rimg Mau Son, tinh Lang Son. V6 qua chanh ring chiia nhiéu tinh dau, ¢6
tdc dung gidm ho, viém hong va cdm cim. Tuy nhién, dén nay chua c6 nghién ctiu nao vé thanh phan hod hoc va hoat tinh sinh hoc ctia qua Chanh ring. Trong
nghién ctiu nay, thanh phan hod hoc va hoat tinh chdng oxy hoa clia tinh ddu vé qua Chanh rling dugc dénh gid. Két qua phén tich cho thdy tinh dau ctia vo qua
Chanh rimg gom 14 hgp chat trong d6 D-limonene (36,213%), a-terpinene (25,740%) va o-cymene (24,079%) la thanh phan chinh. Tinh dau cta vé qua Chanh
ring thé hién hoat tinh chdng oxy hod dang ké vdi gid tri ICs 1a 367,65 + 4,51ug/mL. Hon nia, tinh dau v Chanh riing thé hién hoat tinh khéng khuan £. coli
manh nhat véi gid tri 1Cso [a 62,50 = 0,00ug/mL. Day la cong b6 dau tién vé thanh phan hod hoc va hoat tinh chdng oxy hoa va khang khudn ctia v qua Chanh
rling dugc thu hdi 6 Mau Son, Lang Son. Két qua nay cho thay tiém nang ting dung ctia tinh ddu v qua Chanh riing trong y dugtc.

Tirkhéa: Chanh rimg, thanh phdn hod hoc, tinh ddu, hogt tinh chdng oxy hod.

ABSTRACT

Atalantia citroides is considered as a specialty of the mountainous region of Mau Son in Lang Son Province. The peel of Atalantia citroides fruit contains a
significant number of essential oils, which is used for reducing coughs, throat inflammation, and colds. However, no research has been reported on the chemical
compositions and biological activities of this species. This study investigated the chemical constituents and antioxidant activity of the essential oils extracted
from the peel of Atalantia citroides fruit. The analysis revealed that the essential oils consisted of 14 compounds, with D-limonene (36.213%), a-terpinene
(25.74%), and o-cymene (24.079%) as the major components. The essential oils of Atalantia citroides fruit peel demonstrated moderate antioxidant activity
with an1Cso value of 367.65 +4.51ug/mL. Furthermore, they displayed the strongest antibacterial activity against £. coli with an ICso value of 62.50 + 0.00pg/mL.
This is the first report on the chemical compositions and antioxidant activity of Atalantia citroides fruit peel harvested from Mau Son, Lang Son. The results
indicate the potential applications of Atalantia citroides fruit peel essential oils in pharmaceuticals.

Keywords: Atalantia citroides; chemical compositions, essential oils, antioxidant activity.
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1. GIGI THIEU 8 loai phan b khdp ca nudc [3]. Tinh dau cla céac loai

Chi Atalantia thudc ho Rutaceae, gém 20 loai va dudc thudc chi Atalantia néi tiéng véi huong thom dac trung
tim thdy & viing nhiét ddi va can nhiét ddi, khu vyc Dong V@ kha nang chifa benh tiém nang [4-8]. Thanh phan hoa
Nam A va Trung Quéc [1, 2]. G Viét Nam, chi Atalantia gom hoc cda tinh dau cac loai thudc chi Atalantia rat phong
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phu véi phé hoat tinh réng [4-8], tuy nhién, hoat tinh cla
chung chua dugc nghién ctu réng. Chanh riing hay tiéu
quat chanh c6 tén khoa hoc la Atalantia citroides Pierre ex
Guill, thudc chi Atalantia, cdy moc tu nhién & trén nui, chud
yéu & cac tinh mién nui phia Bdc nhu Lang Son, Yén Bdi,
Cao Bang, Ha Giang va Son La. Dac biét, Chanh riing dugc
coi la san vat dac trung ctia ndi ring Mau Son, tinh Lang
Son. Phan thit clia qua Chanh riing chia ham lugng dang
ké cac vitamin A, B1, B2, C va citric acid, c6 tac dung giai
nhiét, lgi tiéu, khang viém va tiéu doéc, trong khi do, vo
qua chanh riing chira nhiéu tinh dau, cé tac dung gidam
ho, viém hong va cdm cim [9]. Cho dén nay, chua cé mot
c6ng bé nao vé thanh phan hoa hoc va hoat tinh sinh hoc
clia qua Chanh riing. Vi vay, nghién ctiu nay tap trung xac
dinh thanh phan hoda hoc va chéng oxy hoa va khang
khuan cda tinh dau vé qua Chanh riing nham lam co s&
khoa hoc cho cac ting dung va san xuat huong liéu.
2. THUC NGHIEM
2.1. Déi tugng nghién ctiu va héa chat

Qua Chanh ring dugc thu hai & trén ndi Mau Son tinh
Lang Son vao thang 9 nam 2024 va dugc xac dinh tén
khoa hoc bai TS. Noéng Thi Anh Thu, Trudng Pai hoc Y -
Dugc, Pai hoc Thai Nguyén. Cac hoa chat gém n-hexane
(= 99,5%), Na>SO4 (= 99,0%), 1-diphenyl-2-picrylhydrazyl
(DPPH) (100%), dimethyl sulfoxide (DMSO) (99,5%) cua
hang Merck. Cac chiing vi khuan gém E. coli (ATCC 25922),
P. aeruginosa (ATCC 27853), K. pneumoniae (ATCC 700603)
va S. aureus (ATCC 25927).
2.2, Chiét tinh dau

Qua Chanh riing dugc boc ldy vé va cat nhé. 0,5kg vé qua
Chanh riing tugi dugc cho vao binh cau 2L va dugc chiét
bang phuong phéap chung cat 16i cuén hai nudc véi bd
dung cu Clevenger trong thai gian 4 gi& thu dugc tinh dau
vO qua Chanh riing. Tinh dau dugc lam khé bang Na,SO.
khan, dugc bdo quan & nhiét d6 4°C va dugc dung dé phan
tich thanh phan hoa hoc va danh gia hoat tinh chéng oxy
hod. Qua trinh chung cat tinh dau dugc lap lai 3 lan. Hiéu
suat chiét tinh dau dugc tinh theo céng thuc (1).

Hiéu suit (%) = m“"—hz‘ﬁ“‘x 100 (1N

Trong d6, Minhdsu la khéi lugng tinh dau thu dugc, mmay
la khéi lugng vo qua Chanh riing tuoi.
2.3. Phan tich thanh phan cuaa tinh dau vé qua Chanh
riing bang phuong phap GC/MS

Thanh phan hoa hoc cua tinh dau vo qua Chanh riing
dugc phan tich bang sic ky khi ghép néi khéi phé
(GC/MS) trén hé thong sac ky khi Agilent 8890 vai dau do
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khéi phé Aligent 5977B, c6t mao quan HP-5MS 30m x
0,25mm x 0,25um. Cot dugc lap trinh nhiét do tu 60°C
trong 2 phut, sau do, nhiét dé dugc tang dén 240 °C vai
téc do 4°C/phat va gitt 10 phat méi lan tang nhiét. Tinh
dau dugc pha loang bdang n-hexane va dugc bom vao
buéng nhiét 250°C. Helium la khi mang véi toc dé chay la
TmL/phut. Thé tich mau bom 1a 0,2uL. Hgp chat dugc xac
dinh bang céch so sanh phé khéi clia chung vai thu vién
phd NIST02. Ham lugng clia cac hgp chat dugc xac dinh
st dung phan tram dién tich peak tuong quan.

2.4. Hoat tinh chéng oxy hoa

Hoat tinh chéng oxy héa dugc xac dinh bang phuong
phap bat géc tu do 2,2-diphenyl-1-picrylhydrazyl (DPPH).
Hén hgp phan tng gom 0,1mL tinh dau dugc hoa tan
trong DMSO va dugc pha lodng trong methanol & cac
nong d6 khac nhau (50 - 600pg/mL) va 0,9mL DPPH nong
dd 10“M va dugc U trong toi & nhiét d6 phong trong thoi
gian 30 phut. Sau thai gian 0, hon hgp dugc do do hap
thu quang & budc séng 517nm. Ascobic acid dugc s
dung nhu la chat déi ching duong. Thi nghiém dugc lap
lai 3 1an. Kha néng chéng oxy hoa ctia tinh dau dugc danh
gia thong qua phan tram bat goc tu do dugc tinh toan
theo cong thuc (2).

1(%) = %xmo )
0

Trong dé, | la phan tram bat goc tu do, Ao la d6 hap thu
quang clia mau trang, A la d6 hap thu quang ctia mau.
Gia tri ICso (ug/mL) dugc tinh toan dya vao phuong trinh
tuyén tinh thé hién méi tuong quan gitta néng dé cla
mau va phan tram bat géc tu do.

2.5. Hoat tinh khang khuan

Hoat tinh khang khudn chéng lai cac chdng vi khudn
gém E. coli, P. aeruginosa, K. pneumoniae va S. aureus clia
tinh dau vd qua Chanh ring dugc danh gia st dung
phuong phap pha loang néng d6. Tinh dau vé qua Chanh
riing dugc hoa tan trong dung méi DMSO dé tao thanh
dung dich ¢6 néng dé6 1mg/mL. Sau d6, 100pL tinh dau
c6 ndng dé 1mg/mL dugc pha loang tuan tu trong dia 96
giéng chdra 100uL méi truong Mueller Hinton Broth tao
thanh dai nong d6 500 - 7,8Tug/mL. Cubi cung 100pL vi
khuan & dang huyén phu dugc thém vao méi trudng va u
38 37°C trong 24 gid. DMSO (100%) va ciprofloxacin
(4ug/mL) lan lugt la déi chiing am va déi ching duong.
Su phat trién cda vi khudn dugc danh gia bang cach do
dé hédp thu quang & budc song 600nm bang may doc
khay vi thé Bioteck. Gia tri MIC dugc xac dinh la néng do
thap nhat cda tinh dau ma tic ché vi khudn phét trién. Moi
thi nghiém dugc lap lai 3 lan.
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3. KET QUA VA THAO LUAN
3.1. Thanh phan hoa hoc cta tinh dau vé qua Chanh
rung

Hiéu suat chiét tinh dau vo qua Chanh riing dugc tinh
theo coéng thuc (1) 1a 0,32 £ 0,05% so véi khoi lugng vo
qua Chanh rung tuci. Thanh phan hoa hoc cda tinh dau
vo qua Chanh riing dugc phan tich bang sac ky khi ghép
ndi v6i khdi phd MS. K&t qué phan tich thanh phan chira
rang 14 hgp chat dugc xac dinh trong tinh dau vé qua
Chanh riing nhu thé hién & bang 1 va hinh 1, dat 100%.
Cau truc clia cac hgp chat dugc thé hién & hinh 2.

Bang 1. Thanh phan hod hoc cda tinh dau vo qua chanh riing

STT Tén hop chat (p:rm RI Iu:nag"; "
1 thujene 6,954 | 930 0,533
2 a-Pinene 7,095 | 941 1,876
3 [3-Pinene 7911 | 982 2,302
4 a-Myrcene 8124 | N 2,06
5 0-Cymene 8,785 | 1029 | 24,079
6 D-Limonene 8878 | 1032 | 36,213
7 a-Terpinene 9,377 | 1059 25,74
8 a-Terpinolene 9,852 | 1090 2414
9 Terpinen-4-ol 11,472 | 1180 0,816
10 | a-Terpineol 11,682 | 1197 0,94
11 | Nerol acetate 13,868 | 1362 1,02
12 | trans-isoeugenol 14,55 | 1378 0,419
13 | GermacreneD 14,836 | 1497 1,027
| e ™ | 35 |m | 050
Téng 100
- 2’ D-Limoncne
7.5

a-Terpinene

Abundance
h
=

0.0 .JI J“J 2| ﬂ ] | -

75 10.0 12.5 15.0 17.0
Relative time (minutes)

Hinh 1. Sac ky do GC/MS clia tinh dau vo qua Chanh rimg
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N
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Hinh 2. Cau triic ctia cac hop chat trong tinh dau v qua Chanh rimg

Trong d6, D-limonene (36,213%), a-terpinene (25,74%)
va o-cymene (24,079%) la nhiing hgp chat chinh c6 trong
tinh dau vo qua Chanh riing. Hgp chat D-limonene cling
dugc xac dinh trong tinh dau cta nhiéu loai thudc chi
Atalantia va la thanh phan phé bién trong nhiéu tinh dau
thuc vat [7, 10, 11]. Tinh dau cla 14 va than loai Atalantia
buxifolia & Viét Nam chia lan lugt 16,18% va 14,92%
D- limonene [6]. Trong khi, tinh dau vo qua Chanh (Citrus
aurantiifolia) chtta 29,69 % D- limonene [12]. D-limonene,
a-terpinene va o-cymene la hgp chat hiru co thé hién
hoat tinh chéng oxy hod, khang khuan, chéng viém va
chong ung thu [11, 13, 14]. Pay la cong bo dau tién vé
thanh phan hoa hoc cla tinh dau vo qua Chanh riing
dugc thu hai 8 Mau Son, Lang Son.

3.2. Hoat tinh chéng oxy hoa
Bang 2. Két qua hoat tinh chdng oxy hod clia tinh dau v qua Chanh riing

s | Ténmau Nong d6 thi %,,bét giit | GiatrilCs
(ng/mlL) goctudo (ng/mlL)
50 4,31
100 14,93
Tinh dau vo 200 29,76 36765+
1 q\ué Chanh 300 4191 4:51 -
rung 400 54,93
500 66,51
600 80,77
2 Chat tham chiéu 29,71£1,75

Hiéu qua chéng oxy hoa cla tinh dau vo qua Chanh
riing dugc xac dinh dua vao ti [& phan tram tc ché DPPH
dugc tinh todn dua vao céng thic (2) va dugc trinh bay &
bang 2. Két qua cho thay khi tdng néng d6 cda tinh dau
vO qua Chanh riing tir 50pug/mL dén 600ug/mL thi hiéu
qua Uc ché DPPH tang ttr 4,306% dén 80,766%. Gia tri ICso

HaUl Journal of Science and Technology | 9



CONG NGHE

https://jst-haui.vn | P-ISSN 1859-3585 | E-ISSN 2615-9619

dugc tinh toan dua vao phuong trinh tuyén tinh
y = 0,1344x + 0,5884 (R? = 0,996) la 367,65 + 4,5Tug/mL,
thé hién hoat tinh chéng oxy hoé thap hon so véi chat
tham chiéu la ascobic acid (ICso = 29,71 + 1,75ug/mL)
va thap hon so véi tinh dau Atalantia monophylla
(ICs0 = 198,97 £ 0,0021g/mL) [15] va manh hon so véi tinh
dau vé qua Chanh (ICsp = 3,03 + 0,019mg/mL) [12]. Nhu
vay, tinh dau vé qué Chanh riing thé hién hoat tinh chéng
oxy hoa dang ké.

3.3. Hoat tinh khang khuan

Bang 3 thé hién hoat tinh khiang cac khudn E. coli,
P. aeruginosa, K. pneumoniae va S. aureus cla tinh dau vo
qua Chanh riing. K&t qua cho thay tinh dau vé qua Chanh
riing thé hién hoat tinh khang khuan dang ké vai gia tri
MIC trong khoang 62,5 - 250ug/mL, trong dé, tinh dau vo
qua Chanh riing thé hién hoat tinh khang khuan manh
nhat d6i vdi E. coli sau d6 la P. aeruginosa, K. pneumoniae
va S. aureus. Kha nang khang khuan cda tinh dau vé qua
Chanh riting manh hon so vai tinh dau vo qua Chanh, loai
Atalantia monophylla va yéu han so véi thuéc khang sinh
ciprofloxacin.

Bang 3. Hoat tinh khéng khuan ctia tinh dau v qua Chanh ring

MIC (pg/mL)
Tinhdau | Tinhdau | Tinh dau
Vikhuan | voqui A vé qua
Ch:nh monaphylla Chjnh DMSO | Cproflokacin
riing (5] 2]

E. coli 62,50 328,14 - 0 0,5+0,00
+0,00

P. aeruginosa 125,00 | 203,84 1560 0 (025+0,00
+0,00

K. pneumoniae | 187,50 516,73 3130 0 [025+0,00
+0,00

S. aureus 250,00 541 - 0 0,5+0,00
+0,00

(-): khdng xdc dinh
4, KET LUAN

Tém lai, day la cong bé dau tién vé thanh phan hod hoc
va hoat tinh ch6ng oxy hoa ctia v qua Chanh riing dugc
thu hai 8 Mau Son, Lang Son. Tinh dau vé qua Chanh riing
gém 14 hgp chat trong dé D-limonene (36,213%),
a-terpinene (25,74%) va o-cymene (24,079%) la thanh
phan chinh. Tinh dau cta vé quéa Chanh riing thé hién
hoat tinh chéng oxy hod va kha nang khang khuan dang
ké. K&t qua nay cho thdy tiém nang (ing dung cla tinh
dau vo qua Chanh riing trong y dugc.
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