Tap chi Khoa hoc Truworng Dai hoc Quéc t& Hong Bang - S6 34 - 3/2025: 103-112 103

DOI: https://doi.org/10.59294/HIUJS.34.2025.747
Nghién ciru thanh phin héa hoc 1a
chanh (Eucalyptus citriodora)

Huynh L&i"", Binh Quang Duong’ va V6 Vin Leo’
"Trworng Bai hoc Binh Duong
’Dai hoc Y durgc Thanh phé H6 Chi Minh

cay Bach dan

TOMTAT

D@t vdn dé: Eucalyptus citriodora (Hook.) (Corymbia citriodora (Hook.) K.D.Hill & L.A.S. Johnson) duwoc
dung réng rdilam nwéc hoa, mj phdm va hwong liéu. Dich chiét tirld bdng nwdc néng thudng dugc diing
lam thuéc ha sét, chéng viém va giadm dau. Muc tiéu: Phdn Iap va xdc dinh cdc thanh phén chinh tir I
Bach dan chanh. Cdc hop chat phdn lap nay duoc diung mét cdch cé y nghia nhiéu muc dich nhw nghién
ctru héa thue vat hodc kiém nghiém dwoc liéu nay hay cdc ché phdm cda né. Nguyén liéu va phwong
phdp: Ld cGy Bach dan chanh dwoc thu hditirtinh Long Anvéao thdng 11 ndm 2019. Bét Id durgc chiét xudt
bdng ethanol 80% va dung méi duoc loai bé dé thu duoc cao ddc. Sau d6, cao dic dwoc chiét Idng - 16ng
vdi n-hexane, chloroform va ethyl acetate (EtOAc). Phén doan Ethyl acetate dwoc tién hanh sdc ky cot
mé& dé phén Iap hop chdt. Cau tric dwoc thue hién bédng cdc kj thudt quang phé, bao gém UV, MS va
NMR. Két qud: Ndm hop chét (1 -5) dd dwoc phdn 1dp thanh céng tir cao Ethyl acetate cta dich chiét ld.
Cdu truc cua 5 hop chdt dwoc xdc dinh 16n lvot a acid trans-ferulic (1), myricetin (2), acid gallic (3),
myricitrin (4) va hyperosid (5). Két ludn: Ndm hop chdt phdn IGp thanh céng tir Id Bach dan chanh. Cdc

chétphdnlap hituich trong kiém nghiém duocliéuva cdc ché phdm lién quan.

Tirkhoa: Eucalyptus citriodora, Bach dan chanh, acid hitu co, flavonoid

1. DAT VAN DE

Chi Eucalyptus gdm rat nhiéu loai va phan bo chu
yéu & Australia. Cdy dugc trong dé I3y tinh dau,
duoc st dung trong linh vuc tdy ué méi truong,
sat khuan duwdng hd hap, viém nhiém ngoai da va
pha ché nudc hoa. Loai Bach dan chanh
(Eucalyptus citriodora, Myrtaceae) co citronellal
la thanh phan chinh trong tinh dau, la nhitng loai
quan trong, cé gid tri kinh té cao, dugc sir dung
nhiéu trong Iinh vic y hoc va lam nuéc hoa. Bach
dan chanh duoc dua vao trong & Viét Nam tw
nhi*tng ndm 1960, rai rac tir Bac vao Nam (Vinh
Phuc, Quang Ninh, Long An, ...) [1]. Cay duoc
tréng vdi muc dich chd yéu dé 13y tinh dau. Tinh
dautrongld céd muidé chjuvacdtinhkhangkhuan
manh nén duoc si dung lam thuéc sat khuan
trong diéu tri cdc bénh nhiém khuan duwong ho
hap trén va trong mét s6 bénh ngoai da. Ngoaira,
condungtrong cong nghé hdéa my pham, sdn xuat
xa phong, céc chat tay rlra, sat trung da va xua
dudicéntrung[2] . Trén th& gidi, Bach dan chanh
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duocnghién clrunhiéuvé thanh phantinh dauva
cac tic dung duoc ly cla tinh dau, trong khi cac
nghién clru vé thanh phan khac ngoai tinh dau
con nhiu han ché [3]. & Viét Nam, cac nghién
cru cling tap trung vé chiét xuat tinh dau, dinh
tinh, dinh lwvong cdc cadu tlr chinh ctatinh dau, rat
hiém dé tai nghién ciru vé hop chat khactirla cla
cay nay [4, 5]... Do d6, nghién clru nay duoc tién
hanh vdicacmuctiéuchiétxuat, phanlapcachop
chat khac ngoai tinh dau va xac dinh ciu truic cac
hop chat phan 1ap dwoc bang cac phwong phap
phd nhdm goép phan tiéu chuan héa cay thudc va
b6 sungthémditliéu hdahocchoBach danchanh
trong & Viét Nam.

2.D0I TUONG VA PHUONG PHAP NGHIEN CU'U
2.1.Dditwong nghién ciru

2.1.1. Nguyénliéu

Nguyén liéu la |18 Eucalyptus citriodora (Hook.)
thu haitai Long Anvaothang 11 nam 2019, |a sau
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thu hdi dwoc rlra sach, phoi khd va xay nhd dén
dang bot tho, khoi lwgng khoang 5 kg. Mau dugc
liéu dwgc bao quan trong bao bikin, noi khé mat
trwdc khi chiét xuat. Mau duoc dinh danh bang
cach so sanh dac diém hinh thai vai tai liéu
chuyénnganh[2].

2.1.2. Dung méi, hod chét, thuéc thr

Dung mdi duwocdung dat tiéu chuan phantich (AR),
bao gobm: n-hexane, chloroform, methanol
(MeOH), n-butanol, diethyl ether, ethyl acetate san
xuat bai ChemSol (Viét Nam) hodc Xilong (Trung
Qudc). Cac thudc th&r gdbm vanillin - sulfuric acid
(VS), FeCl, 1%/ ethanol. Silica gel 60 (40 - 63 um)
(Merck - Birc) dung cho sac ky cot.

Dung cu, trang thiét bi bao gém binh chiét ngdm
kiét, may c6 quay chan khéng Rotavapor R-210
(Buchii), ta sdy, ta sdy chan khdng, bom chén
khéng (Jeiotech, Model UV-12 (oven)/TRP-6
(pump), bé&p cach thdy (Memmert, Model ULM
500), can ky thuat 2 s& 1& (Sartorious), cdn phan
tich 4 s61é (Sartorious), can xac dinh dd 4am MA-45
(Satorius), bé siéu 4m Sonorex RK-1208H
(Bandelin), den UV 2 buédcséng 254 nmva 365 nm
(Vilber Lourmat CN-15-LC), cot sac ky bang thay
tinh trungtinh cé khéa nhya (sac ky cot nhanh, sac
ky cot c6 dién, sic ky cot Sephadex LH-20).

2.2. Phwong phap

2.2.1. Chiét xudtva phén Idp cdc chét

Bot thé |a Bach dan chanh (5 kg) dugc chiét ngdm kiét
vdi 50 L ethanol 80%. Dich chiét ethanol 80% dwoc
bdc hoi dudi dp suat giam thu duoc cao dac (khodng
400 g). Cao Ethanol 80% dugc lam lanh va loai bo tda,
sau do pha loang véi nudc cat (2 L), chiét phan bé lan
lwot 1a n-hexane, chloroform va ethyl acetate thu
duwoc cac cao phan doan la n-hexane (31.25 g),
chloroform (73.87 g), ethyl acetate (126.24 g).

Mot phan cao Ethyl acetate (76 g) dwgc phan lap
bang sac ky cot vdi cot cé kich thuwdce (6.5 cm x 50
cm), phatinh gdm 350 gsilicagel (40-63 um), nap
mau kho va pha dong 1a hé dung méi chloroform -
ethyl acetate c6 d6 phan cyc tdng dan tir (100 : 0)
tang dan dén (0 : 100). Thé tich thu 1 binh 13 100
mL, téc d6 dong 1a 10 mL/ phut. Cac phan doan
duoc kiém tra trén sac ky |&p mong véi hé dung
moi chloroform - ethyl acetate - acid formic (4 :6:
0.75), phat hién bang UV 254 nm, 365 m, thudc
thi vanilin-sulfuric va FeCl,. Kt qua thu dugc 16
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phan doan ky hiéu |3 EA1-EA16. Hop chat 1 (8.1
mg) thu dwoc tir phan doan EA4. Phan doan EA8
(160 mg) duoc tach bang cot Sephadex-LH 20
(100g;2.5cm x80cm) dung MeOH lam pha dong,
thu duwgchop chat2 (6.0 mg)va hopchat3(147.8
mg). Hop chat4 (11.1 mg) thu dwoc bang tinh ché
200 mg két tha thu dwoc tlr phan doan EA14 qua
cOt Sepahdex (50g, 1.5 cm x 60 cm, hé dung moi:
100% MeOH). Hop chat 5 (73.1 mg) thu duwogc twr
phan doan EA15 bangkéttinhlaitrong MeOH.

2.2.2. Xdc dinh cdu tric cdc hop chét phén Iép duoc
Céc hop chat tinh khiét dwoc xac dinh bang
phuong phap phé hoc bao gbm phé UV, MS va
NMR. Phé UV cho théng tin ciu trdc céc lién két
dién tlr. Phé MS cho théng tin ty 1& khéi trén dién
tich (mass to charge ratio: m/z) clia céc ion tir d6
dy dodn cong thirc phan tlr. Phé NMR bao gébm
phd "H-NMR va “C-NMR, phd 2D-NMR nhu HSQC,
HMBC va COSY [6]. Cac dit liéu phé duwoc so sanh
véitailiéutham khdo.

3.KETQUANGHIEN CU'U

3.1.Xacdinh cdu trichop chat1

Hop chat 1 két tinh hinh kim khéng mau trong ethyl
acetate, it tan trong ethyl acetate, methanol,
khdng tan trong n-hexane. Phé MS (ESI) cGa 1 cho
tin hiéu m/z [M-H] = 193.45; phu hop khdi lwvong
phan tr1a194.45 (C,,H,,0,). Dit liéu phd “C-CPD va
ph6 “C-DEPT cho thay chat 1 ¢ 10 tin hiéu carbon,
trong d6 c6 5 carbon baclll (CH) c6 6,.>90.0 ppm, la
dau hiéu clia CH c6 ndi d6i (=CH-), 4 carbon bac IV
(C),trong d6 c6 3 carbon c6 6,>133.0ppm cothé la
carbon lién két v&i nguyén tlr c6 dd am dién cao
nhu oxy; 1 nhém carbonyl c6 6,168.0 ppm, c6 thé
la nhdm -COOR, khéng cé carbon bac Il (CH,) cé 1
carbon bac | (CH,)c6 6,.55.7 ppm |a dac trung clia
nhém -0-CH,. Két hop vdi phd MS, cdng thirc phan
tlr ctia 1 1a C,H,,0, (Q = 6). DI liéu phé 'H-NMR,
thady cactin hiéu 1 cdp tin hiéu: 6, 6.35ppm (d, 1H,
J=159Hz)va b, 7.48 ppm (d, 1H, J=15.9 Hz) cb
thé 1a 2 proton cGa nhém olefin (-CH=CH-) & vj tri
trans.B6 3 tin hiéu: 6, 6.78 ppm (d, 1H, J=8.1 Hz);
6, 7.07 ppm (dd, 1H,/=8.1;2.0Hz)va b, 7.27 ppm
(d, 1H, J= 2.0 Hz) d&c trwng cha hé tuong tac spin
ABXtrongvongthomva 1tinhiéu: 6H 3.81 ppm (s,
3H); 13 dac trwng ca nhém -O-CH,. K&t hop vai dir
liu phé HMBC, HSQC, COSY, so bd nhan dinh hop
chat 1 13 acid trans-ferulic. So sanh phd 'H-NMR,
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®C-CPD clia 1 véiacid trans-ferulic qua Bang 1.

Nhan xét: Tin hiéu carbon va proton cla hop chat
1 twong déng vdi cac tin hiéu cua acid trans-

ferulic, cdc twong tac HMBC, COSY phu hop véi
cautruccla acid trans-ferulic, xdc dinh hgp chat 1
chinhlaacid trans-ferulic (Hinh 1).

Bang 1.Bangdirliéu phd NMR cta 1 (DMSO -d,, 125/500 MHz) so sénh vé&i dit liéu phé NMR cla acid trans-

ferulic(DMSO-d,, 62.5/250 MHz)

Hop chat 1 Acid trans-ferulic [7]
© | PEPT T ppm | % ’(’ f 'I'_I’Z )m" HMBC | cosy pzin On Zf’ ':;')m"
1 Cwv 125.8 - 125.8 -

2 =CH- 111.2 7.27; d; (2.0) 4;6;7 1111 7.29; d; (1.9)
3 C 147.9 - 147.9 -

4 Cw 149.1 - 149.0 -

5 =CH- 115.7 6.78; d; (8.1) 1;3 6 115.6 6.83; d; (8.2)
6 | “H | 1223 (7;17;;;3; 2;4;7 5 122.7 (78"12(1’10(;’;

7 =CH- 1444 | 7.48;d;(15.9) | 2;6;8;9 8 144.4 7.53; d; (15.9)
8 =CH- 115.5 6.35; d; (15.9) 1;9 7 115.5 6.39; d; (15.9)
9 | -COOR | 168.0 - 167.9 -

10 | -O-CHs | 55.7 3.81;s 55.6 3.84;s

3.2. Xacdinh cau trichop chat2

Hop chat 2 13 dang bot vo dinh hinh mau vang, tan
trong methanol, it tan trong ethyl acetate, khéng
tan trong n-hexane. Phé MS (ESI') cho tin hiéu m/z
[M-H] = 317.19; suy ra khéi lvgng phan t&r hop
chat 2 13 318.19. Dt liéu ph6é “C-CPD va phé “C-
DEPT cho thay chat 2 c¢6 13 tin hiéu carbon, déu cé
6.>90 ppm, c6 10 tin hiéu carbon bac IV, trong do6:
2 tin hiéu 6.135.9 ppm va 6.135.8 ppm bi chdng
lan; 1 tin hiéu &,145.7 ppm d6i xténg; 1 tin hiéu
carbonyl 6.175.7 ppm c6 thé 1a nhém >C=0 cla
flavonol; 3 tin hiéu carbon =CH-, trong d6 1 tin hiéu
6.107.2 ppm d6i xirng; 2 tin hiéu 6,.93.2 ppmva 8,
98.2 ppm lan luot 13 cha C8 va C6 do bj kep giita cac
ortho oxy nén bi upfield dan dén 6.< 100 ppm. Vay
(2) c6 15 nguyén tir carbon, dinh hwdng chat 2 [a

mot flavonol aglycon.

Ngoai ra, trén phé carbon (2) cé 8 tin hiéu trong
vung 6,130 - 165 ppm, cho thdy nhitng carbon nay
lién két vai nguyén tlir cé 6 4m dién cao ma cu thé
I3 oxy, ngoai trir 2 carbon lién két vdi oxy pyron,
con lai 6 carbon lién két vdi nhdm OH. Do doé (2)
duogc dy dodn co 8 nguyén tlr oxy. K&t hop véi phd
MS suy ra cong thirc phan tlr cda 2 la C;H,,0,(Q =
11). K&t hop dit lieu phd "H-NMR, HMBC, HSQC, so
bd nhan dinh chat 2 13 myricetin. So sanh phé 'H-
NMR, “C-CPD clia 2 v&i myricetin qua Bang 2.

Nhan xét: Tin hiéu phé carbon va proton cta hop
chat 2 twong déng véi cac tin hiéu cta myricetin
(Bang 2), cac tuwong tac HMBC, phu hop véi ciu
trdc cla myricetin, khang dinh 2 chinh [ myricetin
(Hinh 1).

Bang 2. Bang dit liéu phd NMR cla 2 (DMSO - d,, 125/500 MHz) so sénh véi dit liéu phé NMR cha myricetin

(DMSO-d,, 75/300 MHz)

Hop chat 2 Myricetin [8]
C | DEPT P ——— FP——
ppm; m; m; m,
sepom | ) HMBC bcppm "0 v
2 Cv 146.8 - - 146.8 -
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Hop chat 2 Myricetin [8]
¢ DEPT 61 ppm; m; 6uppm; m;
Scppm U, Hz) HMBC Scppm (U, Hz)
3 Cv 135.8 - - 135.8 -
4 >C=0 175.7 - - 175.7 -
5 Cwv 160.7 | 12.49; s (OH) 6; 10 160.7 12.45; s (OH)
6 =CH- 98.2 6.18; d; (2.1) 5;7;8; 10 98.1 6.18; d; (2.1)
7 Cv 163.9 - - 163.8 -
8 =CH- 932 | 6.37;d;(2.1) 6;7;9; 10 93.2 6.37; d; (2.1)
9 Cv 156.1 - - 156.1 -
10 Cyv 103.0 - - 103.0 -
1 Cwv 120.8 - - 120.8 -
2 =CH- 107.2 7.24;s 2;1;, 4,6 107.2 7.24;s
3 Cv 145.7 - - 145.7 -
4’ Cw 135.9 - - 135.8 -
5 Cv 145.7 - - 145.7 -
6’ =CH- 107.2 7.24;s 2;1,4,2 107.2 7.24;s

3.3.Xacdinh cautrichop chat3

Hop chat 3 cd dang bét vo dinh hinh khdng mau,
tan trong methanol, ethyl acetate, khéng tan
trong n-hexane. Phé MS (ESI) cho tin hiéu m/z
[M-H] = 168.95 tuong &ng v&i khoi lvgng phan
tr12 169.95. Dt liéu phd °C-CPD cla chat3¢cé 5
tin hiéu 6.> 100 ppm, trong d6 c6 2 tin hiéu d6i
xrng: 6.108.8 ppmva 6.145.4 ppm; 1 tin hiéu 6,
167.5 ppm cé kha nang la nhém -COOR. Dt liéu
phé 'H-NMR clachat3cé3tinhiéusingletcd §,>
8.50 ppm, c6 kha nang la cac OH phenol; 1 tin

hiéu singlet 6,6.12 ppm c6 kha nang la H cla
vong thom. K&t hop véi dir liéu MS, suy ra céng
thétcphantircia3laC,H.,O,,sobdnhdndinh3la
acid gallic. So sanh di¥ liéu phé “C-CPD, ‘H-NMR
cla 3 v&i dit liéu cha acid gallic thé hién trong
Bang3.C4autriccha3théhiéndHinh1.

Nhan xét: Tin hiéu carbon va proton clia hgp chat 3
twong dong vdi cac tin hiéu cla acid gallic, cdng
thirc phan tl&r C,H,0, phu hop v&i phd MS, chat 3
duocxacdinhlaacid gallic (Hinh 1).

Bang 3. Bang dit liéu phd NMR ctia 3 (DMSO - d,, 125/500 MHz) so sanh v&i dit liéu phé NMR cla acid gallic

(DMSO - d,, 100/400 MHz)

Hop chat 3 Acid gallic [9]
C
Scppm Snuppm; m; (J, Hz) Scppm Snuppm; m; (J, Hz)
1 120.5 12.20; s (COOH) 120.9 12.24; s (COOH)
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Hop chat 3 Acid gallic [9]
‘ 6cppm 61 ppm; m; (J, Hz) 6cppm 61 ppm; m; (J, Hz)
2 108.8 6.92; s 109.2 6.92; s
3 145.4 9.17; s (OH) 145.9 9.20; s (OH)
4 138.0 8.80; s (OH) 138.4 8.84; s (OH)
5 145.4 9.17; s (OH) 145.9 9.20; s (OH)
6 108.8 6.92; s 109.2 6.92; s
7 167.5 - 167.9 -

3.4. Xacdinh cau tric hop chit4

Hop chat 4 c6 dang bét vo dinh hinh mau vang, tan
trong methanol, ethyl acetate, khong tan trong n-
hexane. Ph MS (ESI) cla chat 4 cho tin hiéu m/z
[M-H] = 462.88; twong &ng vai khoi lwgng phan tl
cla 4 |3 463.88. Dit liéu phd “C-CPD va phé “C-
DEPT cho thdy 4 c6 19 tin hiéu carbon, trong d6 2
tin hiéu 6,.107.9 ppmva 6.145.8 ppm c6 cuwdng dd
tin hiéu cao cho thay kha ning d6i xirng & vong B. O
5.107.9 ppm cé tich phan clia 8, bang 2, suy ra hop
chat4 cé téng cdng 21 carbon. Hop chat 4 cé 8 tin
hiéu -CH-, trong d6 cé 4 tin hiéu carbon 6.<90 ppm
la cum 4 tin hiéu 6.70.0 ppm; 6.70.4 ppm; 6.70.5
ppm, 6.71.3 ppm dac trung cho rhamnose. 4 tin
hiéu con lai c6 6. > 90 ppm la diu hiéu cia nhém
=CH- vong thom; khong cé tin hiéu -CH,-, nén
khéng c6 duong hexose; cé 1 tin hiéu 6, 17.5 ppm
cla nhém -CH, cia duong rhamnopyranose; c6 11
tin hiéu carbon bac IV, trong dd tin hiéu carbonyl §,
177.8 ppm c6 kha nang Ia tin hiéu cda C, flavonol;
10 tin hiéu carbon bac IV con lai déu cé 6. > 100
ppm la diu hiéu cha carbon ndi déi trong vong
thom. So bd dinh hudng 4 la flavonol glycosid.

Phan aglycon cla 4 ¢6 2 tin hiéu d6i xirng 6. 107.9
ppm (khoéng lién két véi nguyén tlir cé d6 am dién
cao) va 6,.145.8 ppm (cé thé lién két véi nguyén tir
c6 dd am dién cao, cu thé 1a oxy); két hgp vdi 2 tin
hiéu 6, 93.5 ppm va 6. 98.6 ppm c6 kha nang lan
lwot 1a C8 va C6 clia vong A bj upfield do nam giita
cdc ortho oxy. Phan aglycon cla 4 c6 thé 13
myricetin. Ti€n hanh ghép cac gia tri . va &, cho
phan aglycon dua trén céc dit liéu phd “C-CPD, 'H-
NMR, HSQC, HMBC. Sau khi ghép cac tin hiéu nhv
Bang 4 cho phan aglycon thicactin hiéu §,.va 6,con
lai 13 cla dwdng rhamnopyranose. Nhan thay tin
hiéu 6, 5.20 (d, J = 1.6 Hz) c6 twong tac HMBC véi
C3 cla aglycon nén tin hiéu nay la cia H-1 anomer,
du dodn phan dudng 1a a-L-rhamnopyranosid. Suy
ra chdt 4 c6 kha nidng la myricetin 3-O-a-L-
rhamnopyranosid (myricitrin). Tién hanh so sanh
dit liéu phé "H-NMR, “C-CPD cta 4 véi myricitrin
quaBang4.

Nhan xét: Tin hiéu carbon va proton cla hgp chat 4
tuong dong véi cac tin hiéu cda myricitrin, céng
thirc phan tlr C,,H,,0,, phu hop v&i phd MS clia 4 va
duocxacdinh la myricitrin (Hinh 1).

Bang 4. Bang dit liéu phé NMR clia 4 (DMSO - d,, 125/500 MHz) so sanh v¢i dit liéu phé NMR cla myricitrin

(DMSO - d,, 75/300 MHz)

Hop chit 4 Myricitrin [10]
¢ DEPT Suppm; m; Snppm; m;
4 7 HMBC 7 7
bcppm (J, Hz) bcppm (J, Hz)
2 Cv 157.5 - - 157.47 -
3 Cv 134.3 - - 134.20 -
4 >C=0 177.8 - - 177.77 -
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Hop chat 4 Myricitrin [10]

¢ DEPT 6uppm; m; 61 ppm; m;

Scppm U, Hz) HMBC Scppm U, Hz)
5 Cv 161.3 12.68; s 5;6; 10 161.30
6 =CH- 98.6 6.20; d; (2.1) 5;7:8;10 98.60 6.18; d; (1.9)
7 Cwv 164.1 - - 164.20 -
8 =CH- 93.5 6.37; d; (2.1) 6;7;9;10 93.50 6.35; d; (1.9)
9 Cwv 156.4 - - 156.40 -
10 Cw 104.0 - - 104.01 -
1 Cwv 119.6 - - 119.59 -
2 =CH- 107.9 6.88;s 2;3;4;6 107.88 6.87;s
3 Cw 145.8 - - 145.76 -
4 Cw 136.4 - - 136.44 -
5’ Cw 145.8 - - 145.76 -
6’ =CH- 107.9 6.88;s 2;2,4;5 107.88 6.87;s
1” -CH- 101.9 5.20; d; (1.6) 3;3” 101.93 5.20; d; (1.5)
2" -CH- 70.0 3.98; m - 70.00 3.96; dd; (1.5; 3.3)
3” -CH- 70.4 3.55;m - 70.37 3.6; dd; (3.3;9.4)
4" -CH- 71.3 3.15;m - 71.26 3.15; t; (9.4)
5” -CH- 70.5 3.36;m - 70.55 3.46; m
6" -CH3 17.5 0.84; d; (6.2) - 17.50 0.83; d; (6.12)

3.5.Xacdinh cdu trichop chat5s

Hop chat 5 két tia mau vang chanh. it tan trong
methanol, ethyl acetate; tan trong hén hop
methanol - nudc (8 : 2). Phé MS (ESI') cha 5 cho
tin hiéu m/z [M-H] =462.87, twdng rng v3i khoi
lwvong phan tl cla 5 13 463.87. Dt liéu phd “C-
CPDvaph6 “C-DEPT chothaycétatca 21tinhiéu
carbon; 10 carbon bac IV, trong d6, 1 tin hiéu &,
177.5 ppm cé kha nang la nhdm carbonyl C4
flavonol;9tinhiéuconlaidéucd 6.>100ppm,cod
khananglacarbon mangnéiddidvongthom;céd
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10tin hiéu carbon béaclll (-CH-), trong d6 c6 6 tin
hiéu 6.>90 ppm ladau hiéu chacarbon mangnéi
do6i (=CH-); 4 tin hiéu con lai trong vung 6 .60 - 80
ppm co kha ndnglacarbon clia duwong; 1 tin hiéu
carbon bac Il (-CH,-) c6 6.60.1 ppm, cé kha ndng
lanhdm CH, clla duong hexose. So bé nhan dinh
5 13 flavonol glycosid. Xét phan aglycon; tir di¥
lidu phé “C-CPD, 'H-NMR, cho thay 2 tin hiéu 6.
93.5 ppmva §.98.6 ppm c6 kha nanglan luotla
C8 va C6 clia vong A bj upfield do nam gitta cac
ortho oxy nén 6, < 100 ppm; khéng cé tin hiéu
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carbonddixing;cébéd3tinhiéu: 6, 6.82ppm|(d, 67.9 ppm; 6. 60.1 ppm. C6 kha nang la
1H,/=8.5Hz); 6, 7.67 ppm (dd, 1H,J=8.5; 2.1 glucopyranose hodc galactopyranose. Ti€n hanh
Hz)va 6,7.53 ppm (d, 1H, J = 2.2 Hz) ddc truwng ghép cac gid tri 6.va 6, cho phan duong dya trén
clia hé twong tac spin ABX trong vong thom  cac dit liéu phd “C-CPD, 'H-NMR, HSQC, HMBC,
(vong B), suy ra aglycon clia 5 cé kha ning 1a  COSYthéhiéntrénBang5.

quercetin. H-4 c6 twong tac tao dinh doublet v&iJ = 4.1 Hz, tir
D6i voi phan duong, dir liéu phé “C-CPD, 'H- g6 dy dodn phan dudngla 6-D-galactopyranosid.
NMR, HMBC cho thdy phé HMBC, c6 tuong tac nh d liu ohé * 5 , ,
gittaC3vaH§,5.37 ppm(d,J=7.7 Hz), suy ra day 50 san N v |e’u. p~°mH_NNLR' , C-CPD cu? > Co Sl{
|atin hiéu cda H-1" anomer cia duong dang 8.8~ tWong dong véi dit ligu phd cla hyperosid, do d6
tin hiéu carbon con lai 1 cia dwong: 6, 101.8  két luan hop chat 5 la quercetin 3-O- 6-D-
ppm; &.75.8 ppm; 6.73.2 ppm; 6.71.2 ppm; 6.  galactopyranosid (hyperosid) (Hinh 1).

Bang 5. Bang di¥ liéu phé NMR cta 5 (DMSO - - d., 125/500 MHz) so sanh v&i dit liéu phd NMR cua
hyperosid (DMSO - d,, 125/500 MHz)

c DEPT Hop chat5 Hyperosid [11]
Ocppm 8nuppm; m; (J, Hz) HMBC écppm 61ppm; m; (J, Hz)

2 Cv 156.3 - - 156.5 -

3 Civ 1335 - - 133.7 -

4 Cv 177.5 - - 177.6 -

5 Cwv 161.2 12.62; s (OH) 5;6; 10 161.1 12.62; s (OH)

6 =CH- 98.6 6.20; d; (2.1) 5;,7,8;10 98.8 6.20; s

7 Cw 164.1 - - 164.2 -

8 =CH- 93.5 6.40; d; (2.0) 6;7;9;10 93.7 6.40; s

9 Cv 156.2 - - 156.4 -

10 Cwv 103.9 - - 104.0 -

1 Cv 1211 - - 121.3 -

2 =CH- 115.9 7.53; d; (2.2) 2;3,4,;6 116.1 7.53;d; (1.6)

3 Cv 144.8 - - 144.8 -

iy Cwv 148.4 - - 148.4 -

5 =CH- 115.2 6.82; d; (8.5) 1,3, 4 115.3 6.81; d; (8.5)

6’ =CH- 122.0 7.67; dd; (8.5; 2.3) 2,24 122.0 7.66; dd; (8.5; 1.6)

1”7 -CH- 101.8 5.37;d;(7.7) - 102.0 5.37;d;(7.6)

2" -CH- 71.2 3.56; m - 71.3 3.57;t;(8.7)

3” -CH- 73.2 3.37;m - 73.2 3.36; s

4" -CH- 67.9 3.65; d; (4.1) - 67.9 3.65; d; (1.5)

5” -CH- 75.8 - - 75.9 3.32

6” -CH»- 60.1 - - 60.2 3.37
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wHCTT ()

(4)

myricitrin

7~ "N\ HMBC

COOH
HO OH
OH
(3)
(2) . .
acid gallic

(
hyperosid

Hinh 1. C4u tric hda hoc cédc hop chat phan 1ap (1 - 5) va twong tdc HMBC chinh

4.BAN LUAN

Acid trans-ferulic 1a thanh phan thudng gap trong
thanh té€ bao thuc vat, c6 déc tinh thap va cé nhiéu
hoat tinh sinh hoc nhu chéng viém, chdng oxy héa,
khéng khuan, v.v ...[12]. Hop chat nay cling duoc
tim thay trong 1a Bach dan chanh bang ky thuat
phantich HPLC [10].

Acid gallic cé dac tinh chdng oxy héa manh, bao vé
té€ bao, md, co quan tranh bi hu hai do stress oxi
héa [13]. Acid gallic cling cé hoat tinh &c ché
tyrosinase manh [11]. Acid gallic cling c6 tac dung
(rc ché tang trwdng va thuc day qud trinh apoptosis
trén cac dong té bao bi ung thu nhu té bao tuyén
tién liét, phéi, gan, t& bao melanoma va dwoc cho
|4 c6 tiém nang chéng ung thu [14]. Hop chat nay
cling da dwoc phan 1ap trén 1a Bach dan chanh va
cétinh chdngviém [15].

Cac flavonoid myricetin, myricitrin, hyperosid
d8u |3 céc flavonoid con nhiéu gdc OH phenol tu
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do nén cé kha ndng chéng oxi hdamanh [16, 17].
Myricetin dwgc chirng minh nhiéu vé tac dung
chéng oxy hda, chéngungthu trén nhiéu dong té
bao ung thu, chéng két tap tiéu ciu, khang viém,
cac bénh vé mach mau, déi thdo duong,...[18].
Myricitrin da dwocchirng minh nhiéuvé tdcdung
chdéng oxy hda, tac dung khang viém. Gan day,
myricitrin con duoc nghién clru vé tac dung ha
duwdng huyét. Mot nghién clru cta Liu va cdng sw
(2018) d3 chi ra rang kha niang tc ché a-
glucosidase myricitrin (IC,, = 80.37) mg/mL cao
hon acarbose (IC,, = 164.19 mg/mL), song lai
thdp hon myricetin (IC,, = 4.09 mg/mL). Mét
nghién ciru khac vé tdc dung cai thién bénh dai
thdo duong tuyp 2 (type 2) trén chudt cla
myricitrin, Kim va cdng su da cho thay myricitrin
lam giam dang ké dudong huyét ltc déi, cai thién
tinh trang khéng dung nap glucose va tang khaoi
lvong té bao hoat ddéng cha tuy [19 - 21].
Myricetrin da dugc phan lap tir Bach dan chanh
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[22]. Hyperosid d3 dugc nghién clru vé nhiéu tac
dung sinh hoc nhu chéng oxy hoa, chéng viém,
chdng ung thu, bdo vé gan, bao vé than kinh,
...[23]. Nhin chung, cidc hgp chat phan lap duwoc
déucé hoattinh chdng oxy héamanh, cé cdchoat
tinh sinh hoc tiém nang nhu ha dudng huyét,
chéngungthu.

5.KETLUAN

Tur 1a Bach dan chanh da phan lap dwoc nam hop
chat da dwoc phan 1ap bao gbm hop chat: 1 (8.1
mg), 2 (6.0 mg), 3 (147.8 mg), 4 (11.1 mg), 5 (73.1
mg) ti¥ cao ethyl acetate bang cac kj thuat sac ky

cot. Dua vao cac tinh chat cdm quan, hdally, dir liéu
phd MS, NMR clia 5 hop chat va so sanh véi dir liéu
phd trong cac tailiéu tham khao, d3 xac dinh dwoc
11a acid trans-ferulic, 2 1a myricetin, 3 la acid gallic,
4 la myricitrin, 5 la hyperosid.

LO1CAMON

Nhédm nghién ctru chan thanh cdm on Dugc si Bui
D3ac Thang, Giam ddc Cong ty C6 phan Nghién ctru
B3o ton Va Phat trién Duoc liéu Ddng Thap Mudi
(dia chi tai Khu phé 3, thi trdn Binh Phong Thanh,
huyén Mdc Hod, tinh Long An) @3 cung cap nguyén
liéu Bach dan chanh cho nghién ctru nay.
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Chemical study on the leaves of Eucalyptus citriodora

Huynh Loi, Dinh Quang Duong and Vo Van Leo
ABSTRACT
Background: Eucalyptus citriodora (Hook.) (syn. Corymbia citriodora (Hook.) K.D.Hill & L.A.S. Johnson) has
been widely used in perfumery, cosmetics, and fragrance. The hot-water extracts of dried leaves have
traditionally been used as antipyretic, anti-inflammatory, and analgesic agents. Objectives: This study
aimed to isolate and characterize the main bioactive constituents of Eucalyptus citriodora leaves. These
isolated compounds have significant applications in phytochemical studies and quality control of the plant
and its preparations. Materials and method: Leaves of Eucalyptus citriodora were collected from Long An
province in November 2019. The powdered leaves were extracted with 80% ethanol, and the solvent was
removed to yield a concentrated extract. The extract was subsequently fractionated using liquid-liquid
extraction with n-hexane, chloroform, and ethyl acetate (EtOAc). The ethyl acetate fractions were
subjected to open-column chromatography for compound isolation. Structural elucidation of the isolated
compounds was performed using spectroscopic techniques, including UV, MS, and NMR. Results: Five
compounds (1 - 5) were successfully isolated from the ethyl acetate fraction of the leaf extract. The
structures of the compounds were elucidated, and identified as trans-ferulic acid (1), myricetin (2), gallic
acid (3), myricitrin (4), and hyperoside (5) respectively. Conclusion: Five compounds were successfully
isolated from the leaves of Eucalyptus citriodora. The isolated compounds were useful for the quality
control of this plant and its relative preparations.

Keywords: Eucalyptus citriodora, Lemon-scented gum, organic acid, flavonoid

Received: 05/12/2024
Revised: 25/02/2025
Accepted for publication: 11/3/2025

ISSN: 2615 - 9686 Hong Bang International University Journal of Science





