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TOM TAT

_ Datvin dé: Mam den (Avicennia officinalis) /a mdt trong nhing cay thuc vdt ngap man
trong nhiéu ¢ cdc viing ven bién Viét Nam. Cac nhom hop chat acid phenolic, flavonoid trong cdy
c6 nhiéu tac dung diege Iy quan trong, noi bdt la khdng oxy héa, khdang khudn, khang ung thu. Tai
Viét Nam, hién chua c6 nghién cuu Vephu'ongphap chzet XUdt cdc nhém hop chdt nay trong ld cdy.

Muc tiéu nghién cuu: Xay dung quy trinh chiét xudt cdc cigat nhom acid phenolic va flavonoid co
trong la cay Mam den ¢ huyén Thoi Binh, tinh Ca Mau. Doi twong va phwong phdp nghién ciru:
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La cdy Mdm den dwoc thu hdi ¢ huyén Théi Binh, tinh Ca Mau vao thang 03/2022. Phuong phdp
chiét ¢6 ho tro siéu am duwoc lya chon dé tién hanh khdo st véi 6 Yéu t6 (dung méi chiét, ti 1é dung
méi chiét, ti 1é durgc liéu:dung méi, nhiét do chiét, thoi gian chiét, sé lan Chiét). Hiéu qua chiét sé
dwoe danh gia théng qua tong dién tich pic ciia cdc chdt nhém acid phenolic va flavonoid bang
phirong phdp HPLC ddu do PDA. Két qud: Dung méi chiét dwoc lwa chon la methanol véi ti 1é
MeOH/nuwéc (80:20), ti 1é lwong duwoc liéu/dung méi chiét la 1:15, nhiét ¢ chiét 45°C, thoi gian
siéu am la 20 phit va chiét 1gp lai 3 lan. Két lugn: Phirong phdp chiét t6i wu hai nhém hoat chat
acid phenolic va flavonoid tir Id cdy Mdm den (Avicennia officinalis) dat hiéu sudt chiét cao (>99%)
va ¢6 dd 1ap lai tot véi RSD <3%.
Tir khéa: Mdm den, acid phenolic va flavonoid, chiét xudt cé hé tro siéu am.

ABSTRACT

RESEARCH ON EXTRACTION METHOD OF PHENOLIC ACID AND

FLAVONOID COMPOUNDS IN LEAVES OF AVICENNIA OFFICINALIS
Nguyen Van Cuong, Nguyen Thi Ngoc Van®
Can Tho University of Medicine and Pharmacy
Background: Avicennia officinalis is one of the many mangrove plants grown in the coastal
areas of Vietnam. The groups of phenolic acid and flavonoid compounds in this plant have many
important pharmacological effects such as antioxidant, antibacterial, and anti-cancer. In Vietnam,
there is currently no research on the extraction method of these compounds in leaves. Objective: To
develop an extraction method of phenolic acids and flavonoid compounds from the leaves of
Avicennia officinalis in Thoi Binh district, Ca Mau province. Subjects and methods: The leaves of
Avicennia officinalis were collected in Thoi Binh district, Ca Mau province in March 2022. The
ultrasonic-assisted extraction method was selected to conduct the survey with 6 factors (extraction
solvent, extraction solvent ratio, solid to liquid ratio, extraction temperature, extraction time, and
times of extraction). The extraction efficiency will be evaluated through the total peak areas of
phenolic acids and flavonoids by HPLC/PDA. Results: The extraction solvent selected was methanol
with the ratio MeOH/water (80:20). The ratio of solid:liquid was 1:15. The ultrasonic-assisted
extraction method was investigated in 20 minutes with 3 times of extraction at 45°C. Conclusion:
The optimal extraction method of phenolic acids and flavonoids compounds from Avicennia
officinalis leaves achieved high extraction efficiency (>99%) and good repeatability with RSD <3%.
Keywords: Avicennia officinalis, phenolic acid and flavonoid, ultrasonic-assisted extraction.

I. PAT VAN PE

Cay Mam den (Avicennia officinalis Acanthaceae) 1a mot trong nhiing cay thuc vat
ngap man phéan b rong khip tir chau Au sang chau A. O chau A c6 thé gap ¢ Trung Quédc,
Nhat Ban, Han Qudc, An Do, Iran, Indonesia, Pai Loan, Viét Nam va cac nuéc Pong Nam
A khéc, & cac vung bo bién nudc ta cdy Mim gia tri kinh té khong dang ké nhung 1a loai
cdy tién phong 14n bién va gop phan rat Ién trong viéc hinh thanh va phat trién cua rung
ngap man. Qua cac cong trinh nghién ctru da lugc khao, nhan thay cdy Mam c6 nhiing hoat
chat c6 tiém nang khang oxy hoa, dung 1a cay Mim dé lam giam nong d6 men gan, cai thién
ton thuong gan do benh tiéu duong gay ra va co hoat tinh chéng ung thu [9]. Cay Mam 1a
mot cay thuc vat co tiém ning cho phat trlen thudc tir dugc lidu. Tai Viét Nam chua c6 cong
trinh nghién ctru Ve phuong phap chiét xuat hai nhém hoat chét nay trong 14 cay Mam den.
Do d6, chung toi tién hanh nghién ctiu v6i muc tiéu: Xay dung quy trinh chiét Xuat cac chat
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nhém acid phenolic va flavonoid c6 trong 14 cdy Mam den & huyén Théi Binh tinh Ca Mau,
Viét Nam.

Hinh 1. Cay Mam den (Avicennia officinalis Acanthaceae)
II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru

La cdy Mim den dugc thu hai & huyén Théi Binh tinh Ca Mau véo thang 3/2022.
La dugc loai bo tap va phoi khé dudi bong rdm, xay nho, rdy qua ¢& rdy 2mm, bao quan ¢
nhiét d6 phong va duoc kiém tra dua trén cac chi tiéu kiém nghiém duoc lidu cia Dugc dién
Viét Nam V [2], voi do am dat (<13%).

- Dung mdi - hoa chit:

+ Chét dbi chiéu: Chlorogenic acid cua Sigma-Aldrich, SPK, ham luong 98%,
luteolin cua Wuhan chemfaces, SBK , ham lugng 98%.

+ Dung méi — hoa chat: Acetonitril (MeCN), methanol (MeOH), nuéc, ammonium
acetat (HPLC, hang Merck, Buc), n-hexan, acid formic (FA).

+ Trang thiét bi: Hé thong UFLC Shidmadzu LC — 20AD cua Nhat. Cot sic ky
Agilent C1g (250mm x 4,6mm; 5um) cia My, can phan tich OHAUS PIONEER PA214 cua
M7, bé siéu am ELMA S300 ctia Pirc, may ly tam REXMED RCT-500 cta Pai Loan.

2.2. Phwong phap nghién cau

- X4y dung quy trinh chiét xuat toi wu:

+ Qua tham khao tai liéu [3] nhan thay 14 12 b phan c6 thanh phan cac chét co hoat
tinh sinh hoc cao nén nghién ctru phuong phap chiét xuit duoc tién hanh trén 1a.

+ Phuong phap chiét c6 hd trg siéu 4am duoc lya chon dé tién hanh khao sat vi nhitng
uu diém vé thoi gian chiét nhanh, khong can 4p suét cao, diéu chinh duoc thoi gian va nhigt
do, linh hoat vé dung méi chiét va phu hop V61 quy mo kiém nghiém [10]. Tién hanh ti vu
06 yéu t6 véi 05 mirc do khac nhau cho mdi yéu té: ‘dung moi chiét (Methanol, ethanol,
aceton, ethyl acetat, diclomethan), ti I&é dung méi chiét:nudc (100, 80, 70, 60, 50%), ti 18
luong duoc liéu va dung méi chiét (1:5, 1:10, 1:15, 20:1, 1:25), nhiét do chiét (30°C, 35°C,
40°C, 45°C, 50°C), thoi gian chiét (5 phat, 10 phit, 15 phit, 20 phut, 25 phut), sé lan chiét
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(1, 2, 3, 4, 5 1an). Khi tién hanh khao sat ting yéu té anh huéng thi diéu kién chiét cho
nhiing yéu té con lai dugc ¢b dinh.

+ Hiéu suét chiét s& duoc danh gia thong qua tdng dién tich pic cua cac acid phenolic
va flavonoid bang phuong phap HPLC vé6i dau do PDA.

- Phwong phap dinh lwong acid phenolic va flavonoid trong dich chiét bang
phwong phap HPLC - PDA:

+ Can 2g 14 cAy Mam den cho vao binh nén, thém B mL dung mdi A, sau d6 siéu
am trong C phut, & nhiét d6 D, lap lai véi E lan chiét. Gop dich chiét vao binh dinh muc
mtc, sau lan chiét cudi cung, dinh mue dén vach bang MeOH, lic déu, hut 10 mL dich chiét
qua ng ly tAm 15 mL. Sau d6 thdi kho dén can bang khi N2 & 45°C, hoa tan cén véi 2 mL
hdn hop MeCN: MeOH: H,0 (25: 25: 50), lic n-hexan loai tap, loc 16p dudi qua méang loc
Nylon 0,22 um vao vial va tién hanh phén tich. Cac yéu té A, B, C, D, va E 1a két qua cua
khao sat quy trinh.

+ Panh gia: Tong dién tich pic cia hai nhém hop chét acid phenolic va flavonoid
cang 16n phuong phép chiét cang hiéu qua.

+ Piéu kién sic ky cu thé nhu sau:

Cot: Cot sic ky Agilent C1g(250mm x 4,6mm; 5um).

Pha dong: Chuong trinh gradient gdm 03 thanh phan thé hién trong bang 1.

Budc song phat hi¢n: 280nm

Thé tich tiém mau: 20pL.

Bang 1. Chuong trinh rua giai gradient

. Ti I pha dong (tt/tt/tt) £ a1
TT&'}S:; n MeCN MeOH 0,2% ammonium_ acetat, 0,1 % Tg;fgjﬁggg
acid formic/H,O
0,0 3,0 7,0 90,0 1,0
17,0 7,0 3,0 90,0 1,0
32 7,0 9,0 84,0 1,0
41,0 7,0 10,0 83,0 1,0
48,0 7,0 11,0 82,0 1,0
55,0 11,0 15,0 74,0 1,0
72,0 9,0 18,0 73,0 1,0
86,0 0,0 20,0 80,0 1,0
90,0 3,0 7,0 90,0 1,0

- Xac dinh hiéu suat chiét nhém hop chit acid phenolic va flavonoid:

+ Sau khi chon duoc phuong phap chiét téi wu, tién hanh danh gia hiéu suét chiét.
Sau E lan chiét téi vu, tién hanh phén tich thu duoc tong dién tich dinh caa acid phenolic va
flavonoid 1a thong s6 Xr; b duoc liéu duoc chiét thém mot 1an nira véi cung diéu kién va
tién hanh phan tich thu duoc thong s6 tong dién tich dinh ctia hai nhom hop chat 1 Xp. Tir

d6 tinh ra ti 1& phuc hoi (hiéu suat chiét) cia phwong phép theo cong thirc: Y = 2 irxb x 100

~+ Trong do: Y: Higu suét chiét (%), X»: Tong dién tich dinh sau E Ian chiét toi wu;
Xp: Tong dién tich dinh sau lan chiét cuoi trén ba duoc liéu.
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I1l. KET QUA NGHIEN CUU
3.1. Xdy dung phwong phap chiét tdi wu
- Khao sat dung méi chiét va ti 1¢ dung méi:
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Hinh 2. Do thi biéu dién két qua khao sat dung méi chiét (a) va ti 16 dung moi chiét (b)

Nhan xét: Dua vao d6 phan cuc cia hai nhom acid phenolic va flavonoid nam trong
khoang phan cyc dén phan cyc trung binh [3], tién hanh khao sat 5 loai dung méi chiét 1a
methanol, ethanol, aceton, ethyl acetat, diclomethan thi trong d6 dung mdéi Methanol
(MeOH) cho hiéu suét chiét cao hon dung méi ethanol (Hinh 2a). Sau d6, khao sat ti 18 dung
moi chiét MeOH:H20 tir 50% dén 100%, két qua cho thdy nhom hop chat khao sat cao nhat
tai ty 16 MeOH:H,0 (80:20) (Hinh 2b). Do d6, chon ti 16 MeOH:H20 (80:20) dé tiép tuc
khao sat cac budc tiép theo.

- Khao sat ti 1& khéi lwong duoc lidu/thé tich dung mai chiét:
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Hinh 3. D4 thi biéu dién két qua khao sat ti & luong dugc liéu/thé tich dung méi chiét (c)
va nhiét d¢ chiét (d)

Nhan xét: Qua két qua cho thay khi tang dan thé tich dung méi chiét, tong dién tich
dinh cua acid phenolic va flavonoid tang dan den bao hoa tai ti 1€ 1:15, sau d6 giam xuong
o ti 1€ 1:20. Do do, nhém nghién ctru chon ti 1€ 1:15 dé tieép tuc khao sat yeu to tiep theo
(hinh 3c¢).
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- Khao sat nhiét d6 chiét: Nhiét d6 chiét khao sat tir 30°C dén 50°C, két qua cho thay
chiét & nhiét do tir 30°C dén 35°C thi téng dién tich dinh ciia hai nhom khong ting, sau khi
tang nhiét do 1én 40°C tong dién tich dinh hai nhom bat dau tang 1én. Tong dién tich dinh
cia nhom acid phenolic ting 1én dat cuc dai tai nhiét do 45°C, tir d6 cho théy tai nhiét d6
45°C 1a qua trinh c6 hiéu suét chiét dat cao nhat (hinh 3d).

- Khao sat thoi gian chiét siéu 4m: Chiét c6 hd tro siéu am, hiéu suat chiét hoat chét
nhom acid phenolic tang dan theo thoi gian va dat cuc dai tai 20 phat. Nhom flavonoid co6
dau hiéu giam & thoi gian chiét 10 va 15 phat nhung ting 1én va 611 dinh ¢ thoi gian 20 phut.
Tong dién tich dinh 2 nhém hop chét & thoi gian 20 va 25 phut gan nhu tuong duong nhung
tap chét thu duoc & thoi gian 25 phut cao hon. Do do, chon thoi gian chiét siéu 4m cho mdi
lan chiét 12 20 phut (hinh 4e).

Khao sat s6 1an chiét: Tién hanh khao sat sé 1an chiét tr 1 dén 5 lan. Két qua cho
thy sau khi chiét Ian 3, lugng hoat chit con lai trong ba duoc liéu cua flavonoid, do do, sau
3 1an chiét, hoat chat da duoc chiét kiét ra khoi dugc liéu (hinh 4f).
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Hinh 4. Db thi biéu dién két qua khao sat thoi gian chiét (e) va s lan chiét (f)

Két luan: Phuong phap chiét duoc lya chon bao gém dung méi chiét 1a methanol véi
ti 18 MeOH/nuéc (80:20), ti 1¢ lwong duoc liéu/dung moi chiét 1 1:15, nhiét do chiét 45°C,
thoi gian siéu am 1a 20 phut va chiét 1ap lai 3 lan.

3.2. Xac dinh hiéu suét chiét nhém hop chit acid phenolic va flavonoid
Bang 2. Hiéu suat chiét acid phenolic va flavonoid trong 14 ciy Mam den

Acid phenolic Flavonoid
STT Dién tich dinh Hiéu suat chiét Dién tich dinh Hiéu suat chiét
(mAu) (%) (mAu) (%)
1 7285417 99,92 2292473 99,99
2 7006890 99,84 2233099 99,99
3 7181256 99,82 2370579 99,99
4 7282183 99,49 2311008 99,50
5 7259079 99,99 2374701 99,05
6 7465316 99,99 2349438 99,12
Trung binh 7246690,167 99,84 2321883 99,61
RSD % 2,06 2,34

Nhén xet: Két qua cho thdy phuong phap chiét c6 1}6 tro siéu am da xay duyng co
higu suat chiét cao (>99%) va co do lap lai tot voi RSD% lan lugt 1a 2,06% va 2,34% cho
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acid phenolic va flavonoid. Ttr do cho thdy c6 thé ting dung phuong phép nay dé dinh luong
hoat chat trong duogc ligu.
mAU
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Hinh 5. Sic ky d6 mau 14 cAy Mam den chiét theo phuong phép chiét ti wu trong d6 C1,
C2, C3 va C6 l1a nhom acid phenolic; C4 va C5 la nhom flavonoid
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Hinh 6. Ph6 UV chat C1 1a nhém acid phenolic va chat C4 1a nhom flavonoid ctia mau 1a
cady Mam den

IV. BAN LUAN

Duya vao do phan cyuc ciia hai nhom acid phenolic va flavonoid nam trong khoang
phan cuc dén phan cuc thap [5], do d6 tién hanh khao sat 5 loai dung moi chiét 1a MeOH,
EtOH, aceton, EtOAc, CH.Cl; thi trong d6 dung méi MeOH va EtOH 1a chiét dugc hai
nhoém acid phenolic va flavonoid, véi 3 dung mdi chiét con lai chiét dugc nhom acid
phenolic, trong d6 dung méi chiét MeOH cho hiéu suét chiét cao hon dung méi EtOH (hinh
2a). Sau d6, khao sat ti 1¢ dung mai chiét tir 50% dén 100% MeOH:H,0, kétqua cho thay
khi tang dan ti 16 MeOH trong hdn hop, téng dién tich dinh cta ca acid phenolic va flavonoid
déu tang va dat cuc dai tai 80%, sau d6 giam xudng tai 100% (hinh 2b). Khi ting dan ti ¢
dung méi hiru co trong hdn hop, 6 nhét ciia dung moéi chiét giam dan, gitip cho dung moi
hitu co dé dang thdm vao mo té bao duoc liéu 1am cho cau tric té bao duoc lidu dugc pha
V& va qué trinh chiét hiéu qua hon. Tuy nhién, khi ti 1& dung méi hitu co ting qua diém cyc
dai, hdn hop dung méi trd nén kém phan cuc hon, thé hién qua viéc c6 hiéu suat chiét acid
phenolic va flavonoid kém hon ciing nhu chiét ra nhiéu tap kém phén cyc hon.

Tiép tuc khao sat ti 1¢ lugng duoc lidu va thé tich dung méi chiét thi khi ting dan thé
tich dung mai chiét, tong dién tich dinh cua acid phenolic va flavonoid ting dan dén bio
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hoa tai ti 16 1:15, sau d6 giam xudng & ti 1& 1:20, tir ti 16 1:20 ¢ dinh dén ti 1 1:25 (hinh
3¢). Sau d6, khao sat nhiét do chiét tir 30°C dén 50°C, két qua cho thay chiét & nhiét do tir
30°C dén 35°C thi tong dién tich dinh cua hai nhém khéng ting, sau khi ting nhiét do thi
thdy tong dién tich dinh hai nhom bat dau ting. Tuy nhién, khi nhiét d6 tang thi tong dién
tich dinh ctia nhom acid phenolic ting dat cuc dai tai nhiét do 45°C. Sau nhiét d6 45°C dién
tich dinh ctia hai nhom khong ting ma giam xudng nhiéu, cho thay tai nhiét d6 45°C 1a qua
trinh chiét dat hiéu suét cao nhét (hinh 3d).

Chiét ¢ hd trg siéu Am tir 5 phut dén 25 phut, hiéu suét chiét hoat chat nhom acid
phenolic ting dan theo thoi gian va dat cuc dai tai 20 phat va ¢ dinh tai 25 phat. Tuy nhién,
hiéu suat chiét tong dién tich dinh nhom flavonoid c6 déu hiéu giam xudng tir 10 phat dén
15 phat, nhung tap chét ting cao, sau d6 tong dién tich dinh cua hai nhom acid phenolic va
flavonoid ting dat cuc dai tai 20 phit, trong d6 tong dién tich dinh cac tap chat giam xudng
nhiéu ¢ tai 20 phut. Do d6, chon thoi gian chiét siéu &m ctia mdi 1an chiét 1a 20 phat (hinh
4e). Két qua cho thay sau khi chiét lan 3, luong hoat chat con lai trong ba dugc liéu cua
flavonoid lan lugt 1a khoang 0,005% va 0,846% (<2%), do d6, sau 3 1an chiét, hoat chat da
dugc chiét kiét ra khoi dugc ligu (bang 2).

Phuong phép chiét c6 hd trg siéu 4m da xay dung c6 hiéu suat chiét cao (>99%) va
c6 do 1ap lai tot vai RSD% lan luot 1a 2,06 % cho acid phenolic va 2,34 % cho flavonoid,
da chung minh chiét hoat chat bang siéu 4m khong anh hudng dén do 6n dinh ciia chét chiét
duoc trong 14 mam (trong d6 c6 nhom flavonoid va acid phenolic). Tir d6 cho thdy co thé
ng dung phuong phap nay dé dinh luong nhom hoat chét trong 14 cay mam [10].

V. KET LUAN

Trong nghién ctru nay, da budc dau khao sat duoc phuong phap chiét téi uu hai
nhom hoat chét acid phenolic va flavonoid tir 14 cdy Mam den (Avicennia officinalis
Acanthaceae) bang phwong phap chiét hd tro siéu 4m. Phuong phéap chiét di xay dung co
thoi gian chiét nhanh (20 phit), don gian, dung méi chiét it doc hai, higu suat chiét cao
(>99%) va c6 do lap lai tét vai RSD < 3%, day la phuong phap don gian, nhanh c6 thé ung
dung trong viéc xay dung phuong phap dinh lugng chat chi diém sinh hoc trong trong 14
cdy Mam den nham gop phan cho viéc kiém soat chat luong cua duoc liéu nay.
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