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Tém tit: Qua, hat, 14 va ré ctia cay thude chita cac hop chit phenolic & cac mire do khac nhau,
trong d6 ¢6 dugc liéu Trac (Citrus hystrix DC.), Tric 1a mét loai qua ho cam quyt c6 ham luong
hop chat phenolic cao. V6 qué Triic dugc bao cao 1a ¢6 ham lugng chat chdng oxy hoa cao hon
phén an dugc. Do d6, vo qua Tric da dugc chon trong nghién ctru nay. Cong trinh nay nhim
muc dich nghién ctru tac dong ctia do phan cuc cua dung moi khac nhau (n-hexane, etyl axetat,
n-butanol) duoc st dung trong qua trinh chiét xut phan doan tir cao dic ethanol va x4c dinh
ham lugng polyphenol toan phan trong cac chiét xuat di phan doan. Sir dung cac phan img hoa
hoc dac trung dé dinh tinh thanh phﬁn hoa hoc cua chiét xuét vo qua Trac. Ham lugng
polyphenol toan phan trong cac chiét xuat d phan doan duoc xac dinh bang cach so sanh do
hép thu ctia cao chiét véi chuan acid gallic. Két qué cho thiy céc cao dic ciia vo qué Trﬁc déu
chira polyphenol, flavonoid, coumarin, tanin va chat khir. Him lugng polyphenol tong so trong
VO qua Triic non 1a cao nhat: 0,337 mg/g. Bén canh d6, ham lugng polyphenol tong s trong
chiét xuat etyl axetat (0,128 mg/g) cao hon trong n-hexan (0,016 mg/g), n-butanol (0,084 mg/g)
va nude (0,039 mg/g). Két qua nay 14 bao co dau tién vé hop chét polyphenol trong chiét xuét
vé qua Trac 6 ba giai doan sinh trudng ctia qua. Cac dit liéu trong nghién ctru nay la co sd khoa
hoc dé ung dung trong nganh duoc pham va céc linh vuc khac trong cudc séng ciia con nguoi.
Tir khéa: Héa thue vit; Polyphenol toan phan, Triic

Abstract: Fruits, seeds, leaves, and roots of medical plants, including Kaffir lime (Citrus
hystrix DC.), contain phenolic compounds to different extents. C. hystrix is a type of Citrus
fruit with a high content of phenolic compounds. Fruit peels have been reported to exhibit
higher antioxidant content than the edible part. Therefore, C. hystrix peel was selected in this
study. This work investigated the effect of solvent polarity (hexane, ethyl acetate, and n-
butanol) employed during the fractionation of ethanolic crude extract and determined the total
polyphenol content in fractionated extracts. Using specific chemical reactions to characterize
the chemical composition of C. hystrix fruit peel extract. The total polyphenol content in the
fractionated extracts was determined by measuring the absorbance of the extract with the
standard of gallic acid. The results show that all the ethanol extracts of C. hystrix peel included
polyphenols, flavonoids, coumarins, tannins, and reducing agents. The total polyphenol content
in young C. hystrix peel is the highest, with a content of 0,337 mg/g. Besides, the total
polyphenol content in ethyl acetate extract (0,128 mg/g) is higher than in n-hexane (0,016
mg/g), n-butanol (0,084 mg/g) and water (0,039 mg/g). This result is the first report on the
phenolic compounds in C. hystrix peel extracts at three stages of fruit growth. It can be helpful
to scientific data for application in the pharmaceutical industry and other fields in our lives.
Keywords: Citrus hystrix DC., phytochemistry; total polyphenol
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1. it van dé

Trac (Citrus hystrix DC.) dugc xem la
mat trong nhing loai cay co gia tri dugc
liéu quan trong c6 nhiéu tac dung t6t cho
stc khoe nhu diéu tri chung kho tiéu,
chong mat, gidi doc méau, cham séc da,
giam cing thang va viém nhiém, ting
cuong suc khoe rang miéng va tang
cuong mién dich [1]. Chinh vi thé, viéc
tan dung t6t ngudn duoc liéu phong phu
nay dé nghién ctru va phat trién thude
méi, gitp ting gia tri kinh té, nang cao
hiéu qua trong diéu tri, phuc vu rong rai
cho nhu ciu phong va chira bénh & nuéc
ta 1a viéc lam rat can thiét [2].

Trac rat gidu cac phan tir ¢6 hoat tinh
sinh hoc nhu hop chit phenolic, o-
tocopherol, polymethoxyflavone, tinh
dau, limonoid, flavanone, chit xo,
glycerolipids va coumarin déng vai tro
quan trong trong viéc ngan ngua bénh
tat, nang cao stic dé khang va cai thi¢n
suc khoe [3]. Bén canh do, vo qua va la
ctia cdy Truc dugc sir dung dé chita cac
bénh viém nhiém khac nhau trong hé
thong y hoc ¢d truyén cia An D9,
Ayurveda va cac hé théng y hoc dan
gian khac. Qua cua cdy Truc c6 chua
nhiéu thanh phﬁn ¢6 hoat tinh sinh hoc
nhu cac glycerolglycolipid, tannin,
tocopherol, furanocoumarin, flavonoid
va alkaloid. Ngoai ra, cidc nghién ctu
tién 1am sang cho thiy trong qua Triic
c6 mot sb hop chat co ngudn gde tir thyc
vt c¢6 tac dung khang khuan, khang
ndm, chdng ung thu, chdng oxy hoa,
khang cholinesterase, tdic dung bao v¢
tim mach va gan [4]. Polyphenol ctia cac
loai thudc chi Citrus ¢ thé hd tro tdt cho
stc khoe ndo by va sirc khoe tim mach
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thong qua kha nang khang viém va
khang oxy hoéa [5]. Bén canh do,
polyphenol ¢6 hiéu qua tét trong viéc
diéu tri r6i loan chtc ning gan. Cac liéu
phép dua trén polyphenol da ching
minh dugc hiéu luc cao cua chung ddi
v6i viée san xudt cac cytokine giy viém
va cac yéu td gay xo hoa. Cling véi viée
ngan ngua stress oxy hoéa, cac phan t
nay ngan can sy hinh thanh cac gbc tu
do [6].

Viéc bao ché san pham trung gian
nhu cao dic, cao kho hodc bot dugc li€u
dang dan dugc quan tim nhiéu hon gitp
cho viéc da dang ché phém tr duoc liéu.
Vi vay, viéc diéu ché cao dic vo qua
Truc va xéc dinh ham lugng polyphenol
toan phan & cac giai doan khac nhau cua
qua Trac c6 y nghia quan trong trong
kiém tra, kiém soat chét luong cua ché
pham.

2. Poi twong va phwong phap nghién
ciru

2.1. Poi twgng nghién ciru

Qua Truc (Citrus hystrix DC.) dugc thu
hai ¢ thi xa Tinh Bién, tinh An Giang
vao thang 4 nam 2024. Vo6 qua Truc ¢ 3
giai doan sinh truong khac nhau (Hinh
1) khac nhau dugc dung dé didu ché cao
dic. Qua Tric non (90 ngay ké tir khi
dau trai) dugc su dung c6 duong kinh
khoang tr 3cm. Da mau xanh nhat va
bong loang it nép nhin. Do day vo twong
dbi mong va phan thit qua c6 do kho, cac
tép chua c6 nhiéu nude (Hinh 1A). Qua
Trac bat dau chin (105 ngay ké tir khi
dau trai) c6 duong kinh khoang tir 4 cm
dén 5cm. Da c6 mau xanh ddm hon qua
non, v6 bat dau c6 nép nhin. Po day vo
day hon va phan thit qua c6 d6 kho, cac
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tép bat ddu mong nude (Hinh 1B). Qua
Trac chin gia (120 ngay ké tir khi dau
trai) c6 dudng kinh khoang tir 5 cm dén
7cm. Trung binh quéd xanh va qua gia
tuong dbi giébng nhau tuy nhién vo ¢6
mau xanh dam hon, nép nhén nhiéu hon
va hién 0 hon. B§ day vo day hon va
phan thit qua mong nudc (Hinh 1C).

lcm

Hinh 1. Qua Truc tuoi ¢ 3 giai doan sinh
truéng

2.2. Phuong phap xéc dinh dd 4m
Xac dinh d9 Am bt dwoce lidu: Ap
dung phuong phap mat khdi luong do
1am khé. Duing cén sdy am Ohaus Model
MB27 (M¥). Cho 0,5g bot vo qua Trac
vao dia can. Van hanh can va ghi d6 am
clia mau.

Xac dinh d 4m cao dwoc liéu: Ap
dung phuong phép sdy. Cho vao gidy da
duogc can bi trude 2g cao dugce liéu. Cho
gidy bac chta duogc lidu vao ta sdy, sy
0 nhi¢t do 1050C trong 1 gio. Sau khi
sdy chod dén khi ngudi. Lam lai nhiéu 1an
dén khi trong luong gitta 2 1an can
khong vuot qua 0,5 mg. DO am (x %)
cua dugc li¢u dugc tinh theo cong thue
sau:

x%=p_a

Trong do: x (%) do 4m cao duoc liéu; p
1a s6 gam ciia mau trude khi siy; a 1a s6
gam cia mau sau khi sdy. Van hanh
may, tinh toan va ghi lai két qua [7].

2.3. Phwong phap chiét cao dwoc liéu
Chiét cao toan ph?m: Duogc liéu duoc
chiét xuit bang phuong phap ngim kiét
v61 dung moi ethanol 96% theo ty 1€
1:10 (khéi lwong (g): thé tich (ml)). Lam
am bot duge liéu béng ethanol 96%
trong vong 2 gid. Lot day binh ngdm
chiét bang mot 16p bong. Sau d6 cho bot
duoc liéu vao binh va cho dung moi theo
dung ty 1€. Dugc liéu dugc ngan lai bﬁng
giéy loc dé dugce liéu khong bi ndi trén
bé mat. Dich chiét duoc rat sau 24 gio
ngam voi tdc do 2ml/phut. Sau do, loc
dich chiét qua gidy loc, dich chiét duoc
g0Op lai va c6 quay chan khong dé thu hoi
dung mdi dudi ap suat 0,9 MPa va nhiét
d6 550C thu duoc cao toan phﬁn. Do Am
ctia cao dugc xac dinh bang cach siy &
nhiét d6 105 oC dén khéi luong khong
d6i. Po am cao ddc khong qua 20 % theo
qui dinh cua Duogc dién Viét Nam V.
Hiéu suit cao toan phan dugc tinh bang
tilé phﬁn tram cta cao chiét dugce tir bot
duoc liéu kho.

Chiét cao phan doan: Cao ethanol
toan phﬁn duoc hoa tan vao mot luong
nude cat tdi thiéu va chiét phan bd lan
luot v6i diy dung méi voi chi sé phan
cuc ctia dung mdi theo thir ty ting dan
tir n-hexane, ethyl acetate dén n-butanol
bang phéu chiét theo ti 1& 1:50 (g:ml).
Véi mdi loai dung moéi hiru co, viée
chiét duoc thuc hién nhiéu 1an, mdi lan
mot lugng thé tich vira du. Cac dich
chiét dugc c6 quay dé loai dung méi, thu
dugc cic cao chiét twong tmg 13 cao
chiét cao phan doan n-hexane, cao phan
doan ethyl acetate, cao phan doan n-
butanol, va cao nudc.
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2.4. Dinh tinh cic hop chat ty nhién
trong cao dugc liéu

Phuong phap dinh tinh dugc thuc hién
theo mé ta cua Ciuley c6 cai tién cua
Tran Hung (2014) va Yadav et al.
(2014). Cac miu cao chiét dugc thyuc
hién & né)ng dé 10 mg/mL, dugc dinh
tinh v6i cac hoa chit va thude thir c6 sin
¢ phong thi nghiém [8,9].
2.5.,Phwong phap dinh
polyphenol toan ph?m

lwgng

Dinh lwong polyphenol toan phan trong
cao duoc liéu dugc thuc hién b?mg
phuong phap do d6 hap thu. Hat 0,1 mL
thé tich mau chuan acid gallic hodc mau
thir (mAu tring dung 0,1 mL nudc cit)
cho vao binh dinh mic 10 mL. Thém
vao 0,3 mL thudc tht Folin-Ciocalteu
0,2 M. Lic déu, u tdi trong 10 phuat. Tiép
theo thém 6 mL dung dich Na2CO3
6,75%. Lac déu, u toi 30 phat. Do hap
thu (Abs) cua dung dich sau phan ing
dugc do ¢ budc song 765 nm & nhiét do
phong. Cac ndng do khac nhau cua acid
gallic (10 — 50 pg/mL) duogc st dung dé
xac dinh phuong trinh hdi quy tuyén

tinh. Cao duogc liéu & néng do 400
pg/mL (sau khi trir 4m) dwoc dung dé
xéc xac dinh polyphenol toan phan bang
phuong phap do quang sau khi phan tng
v6i thude thir Folin-Ciocalteu. Ham
luong polyphenol toan phan duoc tinh
dua trén phuong trinh dudng chuan acid
gallic (y=ax + b) theo cong thuc:
10 ¢

b= mx10-2 H
Trong do:
P: Ham lugng polyphenol toan phan
c: Gia tri x tir dudong chuén acid gallic
m: Khdi lugng cao chiét ¢ trong thé
tich mau
H: Hiéu suét chiét cao [10].
3. Két qua va thao ludn
3.1. Hiéu qua chiét cao toan phin ciia
vo qua Truc
Sau dugc rua sach, vo qua Truc tuoi
dugc say kho, xay thanh bot va qua riy
2 mm. D6 4m ctia bot vo qua Tric & cac
giai doan va hi¢u suét chiét cao toan
phén duoc thé hién cu thé & Béang 1.

Bang 1. Hiéu suat chi€t cao vo qua Tric ¢ 3 giai doan phat trién cia qua

Cao téng P 4m bot | Khdilwong | Po am cao Hi.é}l suit

(%) cao (g) (%) chiet (%)
V6 qua Tric non 9,00 18,54 13,2 16,07
V6 qua Truc bat dau chin 7,67 56,49 15,37 20,71
V6 qua Truc chin gia 10,32 60,17 16,48 20,01

D6 4m cta bot vo qua Tric non, vo qua
Trac bét du chin va vo qua Truc chin gia
1an Tuot 14 9,00 %; 7,67 % va 10,32 %
(Bang 1). Nhu vay, cao vé qua Tric co
d6 4m dat tiéu chuén ciia Dugc dién Viét
Nam V phu luc 1.1, do 4m cao dic khong
dugc qua 13,0% [7]. Bot kho vo qua Trtie
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duoc chiét trong ethanol, loc va co quay
chan khong dé thu cao dic. PO 4m cua
cao vo qua Tric non, vo qua Tric bit dau
chin va vo qua Trac chin gia 1an luot 1a
13,2 %; 15,37 % va 16,48 % (Bang 1)
déu khong duoc qua 20,0% nén cac cao
nay c6 do 4m dat tiéu chuan cua Dugc
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dién Viét Nam V [7]. Cao thu dugc co
mau nau den, dac sét, vi déng va mui
thom ddc trung cua dugc liéu. Hiéu sut
cao chiét cia vo qua Triic non, vo qua
Triic bat dau chin va vo qua Triic chin gia
1an luot 12 16,7 %; 20,71% va 20,01 %
(Bang 1).

3.2. Két qua dinh tinh cac hop chat tw
nhién trong cao vé qua Tric

Cao dac vo qua Trac non, vo qua Trac
bét dau chin va vo qua Trtc chin gia déu
chta cic nhém hop chit nhu
polyphenol, flavonoid, coumarin, tannin
va cac chat khir; khong ghi dugc sy hién
dién cua saponin (Bang 2).

Bang 2. Két qua dinh tinh so bo cac hop chit ty nhién trong cao dic vo qua Trac

Cao toan phin Vé qua Triic non Vo qliﬁ Trl:lc bat Vo qua Tr e chin
dau chin gia
Polyphenol + + +
Flavonoid + + +
Tanin + + +
Coumarin + + +
Saponin - - -
Cac chét khir + + +

3.3. Ham lwong polyphenol toan phan
trong cao vo qua Truc

Puong chuin acid gallic: Do hip thu
cta dung dich acid gallic chuan & budc
song 765 nm ting (tr 0,0913 dén
0,5193) theo ndng do tir thap t&i cao cua
chat nay (10 — 50 pg/ml) (Bang 3).

Phuong trinh hdi quy tuyén tinh giira
néng do va do hép thu caa chuén acid
gallic 1a: y=0,0107x - 0,0103, v6i hé s6
twong quan R2 =0,9991 (Hinh 1). Hé s
tuong quan R2 16m hon 0,99 nén phuong
phép dinh luong acid gallic dat tinh
tuyén tinh trong quy dinh ctia ICH [11].

Bang 3. Do hép thu cua dung dich acid gallic chuin & cac ndng do

STT Nong d acid gallic chuin Do hiip thu
(pg/ml)
1 10 0,0913
2 20 0,2055
3 30 0,3170
4 40 0,4173
5 50 0,5193
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Hinh 1. Dudng biéu dién méi twong quan tuyén tinh giita ndng do va do hap thu cua acid gallic

Ham lugng polyphenol trong cao dac
v6 qua Tric: Do hip thu ciia dung dich
mau thir (cao chiét dugc pha ¢ ndng do
400 pg/ml) ¢ bude song 765 nm dugce
thé vao phuong trinh tuyén tinh giira

nong do va do hap thu cua acid gallic dé
xac dinh ham luong polyphenol toan
phan theo acid gallic. Ham lwong
polyphenol toan phan theo acid gallic
dugc thé hién trong Bang 4.

Bang 4. Ham lugng polyphenol trong cao déc vo qua Truc

Ham lwgng polyphenol toan ph?m (mg/g)
STT ;
T Cao v6 qua Tric bat Cao v6 qua Tric
Cao v6 qua Tric non X , Ly
dau chin chin gia
1 0,348 0,312 0,288
2 0,327 0,303 0,296
3 0,336 0,317 0,309
TB + SD 0,337 +£0,0105 0,311 +£0,0071 0,298 £ 10,0106

Vo cua cac loai Citrus cling 12 mdt
ngudn giau polyphenol tuy nhién [12].
Két qua dinh tinh so bd cac hop chat
trong cao chiét toan phan ethanol 96 %
vo qua Truc giai doan qua non ciing ghi
nhan cé sy hién dién cua polyphenol
(Bang 2). Céc két qua nay phu hop voi
nghién ctu cua R. Mansour (2018) veé
thanh phan dinh dudng trong qua cua
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loai Citrus aurantium trong qua trinh
truong thanh. Két qua cho thiy nong do
polyphenol tong sé, flavonoid, vitamin
C, diép luc,... déu giam trong qua trinh
chin cua qua [12]. Do d6, cao chiét vo
qua Tric ¢ giai doan non c6 ham lugng
polyphenol cao nhét. Cao toan phan cua
v qua Trac non dugc tién hanh lic phan
doan dé xéc dinh hiéu suat chiét cao va



Lé Van Ut va cong sw

xac dinh ham lugng polyphenol trong
cao tung loai sau phan doan.

3.4. Hiéu qua chiét cao phan doan tir
cao v6 qua Tric non toan phan

Cao toan phan ciia vo qua Tric non
duoc tién hanh lic phan doan voi cac

dung méi c6 d6 phan cuc ting dan, 1an
luot 1a n-hexane, ethyl acetate, n-
butanol va nuée dé thu duoc cac cao
phan doan tuwong tmg. Hiéu suat thu cao
phan doan va ham luong polyphenol
duoc thé hién cu thé & Bang 5.

Bang 5. Hiéu suit thu cao phan doan va ham lugng polyphenol

Cao phén doan Hiéu suit thu cao (%) Hﬁ::;:?;%g?:ﬁgg;mﬂ
Cao n-hexane 15,64 0,016 = 0,0001
Cao ethyl acetate 18,77 0,128 + 0,0046
Cao n-butanol 27,18 0,084 + 0,0070
Cao nuéc 33,76 0,039 + 0,0025

Tir cao toan phéan ethanol 96 % vo qua
Truc giai doan qua non, st dung phuong
phap chiét v6i cac loai dung méi c6 do
phan cuc tang dan, hiéu suit thu cao
phan doan lan luot 1a 15,64 % (n-
hexane); 18,77 % (ethy acetate); 27,18
% (n-butanol) va 33,76 % (nudc). Tong
hiéu suét chiét cao phan doan ciia ca qua
trinh chiét 1a 95,35 % (Bang 5). Pong
thoi, ham luong polyphenol c6 trong
cao chiét phan doan ethyl acetate cao
hon so vdi cac loai cao chiét phan doan
con lai (Bang 5). Két qua nay phu hop
voi nghién cuiu cia Wijaya va cong su
(2017), nghién ciru vé& cac hop chit
phenolic ciia cac cao chiét phan doan tir
vo qua Trac. Két qua nghién ciru cho
thiy, cao chiét phan doan ethyl acetate
¢6 ham luong polyphenol téng va ham
lwong flavonoid cao nhit so véi cac cao

chiét n-hexane, n-butanol va cao nuégc
[13].

4. Két luan

Cao chiét cta vo qua Tric c6 chira cac
nhom hop chéat bao gdm polyphenol,
flavonoid, coumarin, tannin va cac chat
khtr. Ham lugng polyphenol toan phan
cua cao vo qua Trac non 1a 0,337 mg/g.
Pong thoi, ham lwong polyphenol tong
sO trong cac cao phan doan trong n-
hexane, ethy acetate, n-butanol va nudc
tir cao toan phan vo qua Truc lan lugt 1a
0,016 mg/g; 0,128 mg/g; 0,084 mg/g va
0,039 mg/g. Két qua 1a co so cho viée
danh gi4 tiém ning cua vo qua Trac cho
nhitng khao sat vé hoat tinh sinh hoc tiép
theo cling nhu viéc diéu ché cac thuc
pham chirc nang tir vo qua Tric.
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