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TOM TAT
Dt vin dé: Rau Cang cua (Peperomia pellucida (L.) Kunth) c6 rdt nhiéu tac dung dicoc Iy
droc cOng bo trén thé gidi nhung rat it nghién ciu trén dieoc liéu ndy & Viét Nam. Viéc nghién cizu
nham danh gid cdc tic dung cia duwoc lidu rau Cang cua moc tai Viét Nam. Muc tiéu nghién creu:
Xay ding quy trinh bao ché, tiéu chudn héa, khdo sdt so' bg thanh phan héa hoc va danh gid tic
dung khang khuan, chéng oxy hoéa cia cao dic ethanol tir rau Cang cua. Poi twong va phuwong
phap nghién ciru: Trong nghién ciru nay, cao dac ethanol cua rau Cang cua sé duot khao sat cac
thong so chiét xuat va bao ché phu hop Véi phwong phdp ngam ki¢t va tiéu chudn héa cao chiét, so
bé ddanh gid hoat tinh khang khudn bang phirong phdp khuéch tan giéng thach, hoat tinh chéng oxy
héa bang phwong phdp DPPH, FRAP. Két qud: Xay ding quy trinh chiét ngam kiét véi thoi gian
ngam lgnh 14 18 gio; ty 1é duoc liéu: dung méi 1a 1:12; logi chlorophyl bang than hoat véi ty 16
1:0,3 1& phu hop; cao ddic ethanol rau Cang cua cé cac nhém chat saponin, alkaloid, polyphenol va
chat khiz, trong dé ham luwong polyphenol la 12,44 mgGAE/g, cao bao ché c6 tac dung khang khUan
yéu doi véi Staphylococcus aureus, hau nhuw khéng tac dung trén E. coli, ¢6 kha néing danh bdt goc
tw do DPPH va FRAP véi IC50 va EC50 lan luot 14 2535,12 pg/mL va 189,69 pug/mL. Két lugn: Pa
xay dung quy trinh bao ché cao ddc ethanol cua rau Cang cua va thu tac dung khang khudn va
chang oxy hoa gop phan dinh huéng cac nghién cizu tiép theo vé tac dung dwoc 1y c6 ich cua rau
Cang cua tai Viét Nam.
Tir khoa: Rau cang cua (Peperomia pellucida (L.) Kunth); khang khudn; chéng oxy héa.

ABSTRACT

RESEARCH ON PREPARATION, ANTIBACTERIAL ACTIVITIES AND
ANTIOXIDANT ACTIVITIES OF PEPEROMIA PELLUCIDA (L.) KUNTH
ETHANOL EXTRACT
Nguyen Ngoc Nha Thao, Vo Duc Linh, Dang Duy Khanh, Nguyen Thi Trang Dai

Can Tho University of Medicine and Pharmacy

Background: Peperomia pellucida (L.) Kunth has many pharmacological effects published
in the world. But there are very few studies on this medicinal herb in Vietham. Peperomia pellucida
(L.) Kunth. Objectives: Setting up the preparation process, standardize, surveying the chemical
composition of plants and evaluating the anti-oxidation effects and antibacterial activities of ethanol
extract of Peperomia pellucida. Materials and methods: The ethanol extract of Peperomia pellucida
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(L.) Kunth will be investigated for the extraction and preparation parameters by percolation method
and standardization of the extract. Then, the antibacterial activity of extract by agar diffusion
method and the antioxidant activity by DPPH, FRAP methods will be evaluated. Results: The results
showed that the chosen condition for extraction was that the time for maceration was 18 hours; the
ratio of medicinal herbs: solvents was 1:12; the ratio of herbs: activated charcoal was 1:0.3; The
ethanol extract of Peperomia pellucida (L.) Kunth contains saponins, alkaloids, polyphenols and
reducing agents, in which the polyphenol content was 12.44 mgGAE/g, the extract had antibacterial
activity against Staphylococcus aureus, almost no effect on E. coli, capable of scavenging DPPH
and FRAP free radicals with IC50 of 2535.12 pg/mL and EC50 of 189.69 pg/mL, respectively.
Conclusion: the ethanol extract preparation process was achieved and the anti-bacterial and
antioxidant were evaluated. These gave useful information for the next investigation of Peperomia
pellucida (L.) Kunth in Vietnam.
Keywords: Peperomia pellucida (L.) Kunth; antibacterium activity, antioxidant activity.

I. PAT VAN PE

Rau Cang cua c6 tén khoa hoc Peperomia pellucida (L.) Kunth, ho Hb tiéu (Piperaceae). Rau
Cang cua c6 vi hoi chua chua va mong nuéc, ¢d tac dung giai khat, sé hitu rat nhiéu tac dung duoc ly
duoc cong bé trén thé giéi nhu kha ning khang khuan, khang nam, chéng oxy héa, khéng viém, ha
sbt, giam dau, chéng ung thu, ha huyét ap, ha duong huyét, ha cholesterol, va 1am lanh xwong [1], [2],
[3], [7]. Rau Cang cua duoc str dung nhiéu & Viét Nam. Tuy nhién, viéc nghién ciru bao ché, danh gia
hoat tinh sinh hoc cta rau Cang cua moc & Viét Nam chua dugc thuc hién. Do d6, muc tiéu cua nghién
ctru ndy la nghién ciu bao ché, danh gia hoat tinh khang khuén, chéng oxy héa va tiéu chuan héa cao
dic ethanol tir rau Cang cua nham cung cap théng tin nghién ctru trén duoc liéu nay.

IL. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciru

Nguyén ligu: Rau Cang cua (Peperomia pellucida (L.) Kunth) duoc thu héi tai quan O Mén,
thanh phé Can Tho; dugc dinh danh va luu mAu tai B mén Duoc lisu-Duoc ¢ truyén-Thuce vat duoc,
Truong Pai hoc Y Dugc Can Tho.

Hoa chdt va dung moi: Chat chuan acid gallic, ham lugng > 98% (Céng ty Sigma Aldrich,
M3); Thudc thir folin-ciocalteu (Cong ty Nanjing Duly Biotech, Trung Quéc); Thudc thir resazurin
0,01% (Merck, Ptic); Cac dung méi, hoa chat trong phong thi nghiém: ethanol, natri carbonat. .. dat
tiéu chuan phan tich.

Chang vi sinh vdr va moi trwong: Staphylococcus aureus ATCC 29213; Escherichia coli
ATCC 25922. MHA (mueller-hinton agar) la méi truong sir dung trong thir nghiém.

Thiét bi: Tu sdy Memmert, can do d6 am MX50 AND, may quang pho UV-VIS V-730
(Kern - Buc), can phan tich Kern AES d6 chinh x&c 0,0001 mg, bé danh siéu am Elmassonic S70H
(Prc), pipet chinh xéc, binh dinh muac cac loai coc c6 mo, binh nén, éng nghiém céc loai va dung
cu khac dat tiéu chuan phong thi nghiém.

2.2. Phwong phap nghién ciu

Diéu ché cao dac: Sau khi thu hai toan cdy trén mit dat, rau cang cua dugc rira sach, va siy
kho & nhiét do tir 40-45 °C dén d6 am dat dudi 13%, xay thanh mau bot nguyén ligu. Bot nguyén
liéu duoc lam am va ngam Kiét voi ethanol 96%. Khao sat thoi gian ngam lanh, ty & duoc liéu: dung
moi va ty Ié than hoat: dugc liéu loai chlorophyl trong diéu ché cao chiét. Cu thé céc giai doan nhu
sau: Can luong dugc liéu twong duong vai 30g bot dugc liéu rau Cang cua da trir am. Tién hanh lam
am bot duoc liéu (vira da am). Cho vao binh ngam kiét, b sung dung méi ethanol ngap mit duoc
liéu 2-3 cm. Ngam lanh trong thoi gian dugc chon khao sat. Tién hanh rat dich chiét. Loai chlorophyl
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trong dich chiét bang than hoat. C6 dich chiét ¢ diéu kién &p suat thuong, nhiét do 55 °C dén thé cao
dac. Xac dinh Iugng dung mdi con lai trong cao dat dudi 20%. Bao quan Kin, tranh anh sang.

Dinh tinh thanh phan hoa hec ciia cao diac ethanol: Cac hop chit cd thé cé trong dich
chiét ethanol, va ethanol thity phan s& duoc dinh tinh dira vao phan tng dic trung cua tieng nhom
hoat chét cé trong duoc liéu.

Bang 1. Phén tich dinh tinh thanh phan héa hoc trong cao dic ethanol rau Cang cua

DI | Hop chit gggﬁiﬁzg nien Phn (mg duong tinh
Acid hitu co Thém mot it tinh thé Na,COs: C6 bot khi bay lén
Hop chét khur Phan (ing vdi thudc thir Fehling C6 tua do gach
Saponin Egcn?;]l;m can. Hoa trong nucc, C6 bot bén trong 15 phut
Proanthocyanidin | Thém vai giot HCI/t° C6 mau do ‘
Flavonoid Thém Mg/HCI dam dic ;);ng dich co mau hong toi
Béc hoi dén can. Phan ng voi RS
Ethanol Glycosid tim thudc ther Raymond-Martf?oud va 20 v6i thuoc thir
anthydrol
Xanthydol _
Coumarin 'B.QC hoi fién can. Cho tac dyng véi Tang cuong do phat quang
kiem, soi trong UV365 j
Alkaloid Phan ing voi thudc thir chung 6 tia
alkaloid
Tannin Dung dich gelatin muoi Tua bong tring
Polyphenol Dung dich FeCls; Xanh réu hay xanh den
Flavonoid Thém Mg/HCI1 dam dac Cb mau do
Ethanol Béc hoi toi can, lam phan @ng véi
dugc | Glycosid tim thudc thube thir Raymond- C6 mau tim
thay Marthound
phan, Anthraguinon Phan urng Borntrager C6 mau do
chiét Coumarin Boc hoi t6i can. Nho dung dich Tang cudng do phat quang
lai kieém 10% soi trong UV3es trong UV
bang £ s s . C6 mau do ndu-tim. L&
ether Triterpenoid Boc hoi t61 can. Lam phan iing trén mau xanh luc hay ngau
Liebermann-Burchard tim

Dinh lwong polyphenol toan phan trong cao dic: Bang phuong phap do quang sau khi phan
g vaéi thudc thir folin-ciocalteu & budc song 765 nm. Ham lwong polyphenol toan phan dugc tinh theo
acid gallic [4].

- Dung dich chuan acid gallic: Can chinh xac khoang 10,0 mg acid gallic chuan, hoa tan trong
nudc cat dé dugc 100 ml dung dich chuan gc (ndng do 100 pg/mL).

- Dung dich thir: Can chinh xac khoang 0,1 g cao (xé4c dinh d6 am <20%) cho vao binh cau,
chiét bang thiét bi chiét siéu &m & nhiét do 40 °C, thoi gian 30 phut bang 45 mL nuéc cat. Loc thu dich
chiét va bo sung trong binh dinh mirc 50 ml bang nudc cét.

- Phan tng véi thude thir folin-ciocalteu: HGt chinh xac 1,0 mL dung dich thir cho vao dng nghiém,
thém 5,0 mL thuéc thir folin-ciocalteu d& chuan bi ¢ trén, lic déu trong 2 phut. Dé yén ¢ nhiét do phong
trong 10 phit. Thém 4,0 mL dung dich Na;CO3 7,5%. Lic déu trong 2 phit, day kin, & yén & nhiét do
phong trong 60 phut.
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Ham lugng polyphenol toan phan trong cao dic rau Cang cua theo acid gallic dwoc tinh theo
cong thuc: X = (Cinge X V X k x 100)/(m x (100-H) x 1000).

Trong d6: X: ham lugng polyphenol toan phan (mg/g); Cinc: Ndng d polyphenol toan phan
trong dung dich thir (ug/mL). V: thé tich dung dich thir (mL). k: h¢ s6 pha lodng. m: khdi luong ctia
cao dac (g). H: ham am cua cao dac rau Cang cua (%).

_ Tiéu chudn héa cao dgc: Xay dyng tiéu chuan cao dac dya theo két qua thir nghiém va quy
dinh veé tjéu c’huan cao dic coa Duogc dién Viét Nam V [1]. Céc tiéu chuan du kién bao gom: Cam
quan, mat khoi lugng do lam khd, can khong tan trong nudc, dinh tinh, dinh luong, giéi han nhiém
khuan. Phuong phap tién hanh theo huéng dan Phu lyc 1.1 ciia Duge dién Viét Nam V.

Khdo sat hogt tinh chang oxy héa ciia cao ddc:

Phuong phap trung hoa goc tw do DPPH (1,1-diphenyl-2-picrylhydrazyl): cao chiét co thé tich
la 960 pL dugc phan ng véi 40 ul DPPH (1000 pg/mL). Hon hop phan tmg dugc 1 trong toi 30 °C
trong thoi gian 30 phat. Sau do, do d6 hap thu quang ph6 cua DPPH ¢ budc song 517 nm.

Bang 2. Céc loai mau dung cho thtr nghiém trung hoa goc tu do DPPH

Mau thir (uL) DPPH (ulL) MeOH (uL)
Mau chuan 40 960
Mau chirng trang 1000
Mau thtr 960 40

Phuong phap FRAP (Ferric reducing-antioxidant power): cao chiét & cac nong do khac nhau
(10 uL) duoc cho phan tng voi dung dich FRAP (990 uL) trong 30 phit trong diéu kién tbi ¢ 37°C.
Do hap thu quang pho ciia hon hop phan tmg duoc xac dinh & buéc song 593 nm.
Bang 3. Céc loai mau ding cho thir nghiém FRAP

MAu thir (ul) FRAP (uL) MeOH (uL)
Mau trang 990 10
Mau thur 10 990

Khdo sat hogt tinh khang khudn ciia cao ddc:

Hoat tinh khang khuan cua cao chiét dugc xac dinh dua trén sy hinh thanh vong khang
khuan xung quanh giéng thach nho cao chiét. Mau thir dugc chuan bi bang cach sy kho kiét cao
ethanol bang may sy chan khéng, pha mau bang DMSO dat nong d¢6 200 mg/mL. Dich vi khuan
véi mat do thu duoc tuong duong véi McFarland 0,5 1a khoang 1-5 x 10° CFU/mL duoc trai déu
trén bé mat dia thach. Tién hanh duc 13 tao giéng thach va nho vao mdi giéng thach 60 pL cao chiét
& ndng d6 200 mg/mL, ching am la DMSO, chig duong 1a levofloxacin dugc hoa tan trong DMSO
va nho vao 15 lwong 5 pg/16.budng kinh vong khang vi khuan dugc do bang thude do don vi mm
sau 24 gio a mau ¢ nhiét do 30°C.

I1l. KET QUA NGHIEN CUU

3.1. Thu miu, xir 1y va diéu ché cao dic rau Cang cua

Rau Cang cua (25 Kg) qua qua trinh xu 1y thu dugc khoang 900 g bot dugc ligu. DO am bot
duoc liéu duoc xac dinh la 12,03%, ket qua cho thay nguyén li¢u co gia tri vé do am nam trong gici
han an toan cho phép thuong dugc quy dinh cho cac dugc liéu theo tiéu chuan Dugc dién Viét Nam
V. Két qua xac dinh dugc cac thong so quy trinh chiét xuat cao déc rau Cang cua dugc thé hién trong
hinh 1 va 2.
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Hinh 1. Sac ky lép méng dich chiét ¢ cac thoi gian ngam lgnh khac nhau.
(1. 12 gio; 2. 18 gio; 3. 24 gio; 4. 36 gio)
Nhéan xét: oty lé ‘dquc li€u voi dung mai ethanol tuyét ddi 1a 1:12; thoi gian ngam lanh la
18 gio dich chiét da dat nong do bao hoa.

Hinh 2. Khdo sat logi chlorophyl bang than hoat. (1a. dich chiét chuea logi chlorophyl; 1b, 1c, 1d,
1e,1g lan luot 1a mau dich chiér da loai chorophyl ¢ty 1€ 0,1; 0,2; 0,3; 0,4; 0,59 than thoat cho 1g
duoc liéu; hinh 1h. la dung méi chiet) ) )
N Nhan xét: ¢ ty 1€ duoc liéu: thap hoat 1:0,3 mau xanh cuia chlorophyl dd mat, mau dich chiét

van con sam. Do d6, chon ty 1€ 1:0,3 dé loai chlorophyl.

3.2. Pinh tinh so b cac thanh phén trong cao dic ethanol rau cang cua

Cao dic ethanol tir rau cang cua duoc khao sat dinh tinh so bd cac hop chat (x4c dinh trong
cao ethanol va cao ethanol thuy phan). Két qua thé hién trong hinh 3.

Hinh 3: Pinh tinh cac nhom chdt trong cao dic ethanol cia rau Cang cua
(A. Alkaloid (+) thuéc thir Bouchardat; B. Saponin (+); C. Chdt khi# (+); D. Polyphenol (+))
Nhan xét: Két qua trong cao dac ethanol rau Cang cua c6 nhém chat alkaloid, saponin,
polyphenol, chat khtr.
3.3. Panh gia tiéu chuin cao dic rau Cang cua
Cao dic rau Cang cua dat cAc tidu chuan dat ra va tiéu chuan quy dinh d6i véi cao dac ciia Dugc

dién Viét Nam V (bang 4).
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Bang 4. Tiéu chuin chét luong cho cao dac ethanol rau Cang cua

Chi ti€u Yéu ciu Két qua
Cao dic rau Cang cua c6 thé chét
1. Cam quan mém, dic sanh, mau nau hodc Pat
xanh den, vi thanh, hoi chua
2. Mt khéi luong do 1am kho <20% 7,64%, dat
3. Can khong tan trong nudc <37% 18,4%, dat
Pung

1. Phéan ung hoa hoc: Duong tinh
v6i thuoe thu Sat (111)

4. Pinh tinh 2. Trén sic ky 16p mong (SKLM)
c6 cac vét cua dung dich thu
trung voi dung dich chuan (4 vét
R:0,4; 0,45; 0,55; 0,6) Phén (mg & &
véi Fes  SKLM

Dat

Theo Phu luc 13.6 Duoc dién
Viét Nam V
Ham lugng polyphenol tong dat
10-20 mg/g cao (kho tuyét doi)
Bao quan trong bao bi kin, c6
7. Bao quan silica gel chéng 4m. Tranh anh DPat
sang

Nhan xét: Cao dic rau Cang cua dat cAc tiéu chuan dit ra gdm cam quan, do 4m, can khéng tan
trong nude, dinh tinh, gisi han nhidm khuan; dinh luong ham luong polyphenol toan phan dat 12,44 mg/g
tinh theo acid gallic.

3.4.P4nh gi4 hoat tinh chéng oxy héa

Hoat tinh chéng oxy héa ciia cao dic rau Cang cua duoc khao sat bang cac phuong phap la
FRAP va DPPH. Kha ning khang oxy hda cia rau Cang cua duoc so sanh véi chat chuan acid
ascorbic bang cach sir dung nong d6 (ug/mL) ma tai d6 chat chuan hay cao chiét khir hoac trung hoa
duoc 50% gdc ty do, két qua dugc trinh bay trong Bang 5.
Bang 5. Kha nang khang oxy hoa cua cao dac ethanol rau Cang cua

5. Gi6i han nhiém khuén

6. Dinh luong 12,44 mg/g; dat

Cao dic ethanol rau Cang cua Acid ascorbic
Phuong phap FRAP (EC50) 189,69 ug/mL 1,09 pg/mL
Phuong phap DPPH (IC50) 2535,12 pug/mL 0,51 pg/mL

3.5. Panh gia hoat tinh khang khuin cia cao dic ethanol rau Cang cua

Hoat tinh khang chung vi khuan S.aureus va chung vi khuan E.coli, ctia cao dic ethanol rau
Cang cua dugc thé hién trong hinh 2.
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(A) (B)

Hinh 2. Puong kinh vong khang khudn ciia cao ddc ethanol rau Cang cua.
((A). Trén S.aureus (B). Trén E.coli. Chitng (+) Levofloxacin 5ug/l6; chitng (-): DMSO; Mdu thik:
cao dic pha trong DMSO néng dg 200mg/mL.)

Nhan xét: Cao dac ethanol rau Cang cua thé hién hoat tinh khang ching vi khuén S.aureus
manh hon v6i duong kinh vong khang khudn dat 18,18 + 0,32 mm & ndng d6 200 mg/mL; gan nhu
khong thé hién hoat tinh khang chung vi khuan E.coli, duong kinh vong khang khuan dat 9,82 +
0,08 mm & nong d6 200 mg/mL.

IV. BAN LUAN

Rau Cang cua dugc nghién ciru nhiéu trén thé giéi va duoc cong bd ¢ nhiéu tac dung sinh
hoc nhu chéng oxy héa, chéng ung thu, chéng béo phi, ha huyét ap [3], [4], [5]. Chua c6 nghién ctiu
nao cong bd vé quy trinh bao ché ciing nhu tiéu chuan héa dé thyc hién cac thir nghiém tac dung
sinh hoc trén co s& cao dd chuén hoa dam bao tinh xac dinh cia mau thi. Mau th trong nghién cau
da dat dugc cac tiéu chuan chung quy dinh tai Dugc dién Viét Nam V va dat ham luong polyphenol
téng 12,44 mgGAE/g. Mau cao nay duoc dem danh gia tic dung khang khuan va chéng oxy hoa so
bo cho thiy hoat tinh chéng oxy héa rat yéu so véi acid ascorbic va hau nhu khong c6 hoat tinh
khang khuan E.coli. Trong khi cac nghién ctru da dugc cong bd trén thé gidi ¢ cac ving trdng khac
thi c6 hoat tinh khang khuan va chéng oxy hod tét nhu nghién ciru ciia Nanang Yunarto va cong sy
(2018) [4], nghién ciru ciia Olajumoke Omolara Ojo va cong su (2012) [2]. Su khéc biét nay c6 thé
dugc ly giai do thanh phan héa hoc cua cao chiét trong duoc lidu rau Cang cua ¢ Viét Nam c6 thanh
phan khac so vai thé gioi. Két qua dinh tinh so bo thanh phan hoa thyc vat cao chiét cho thay trong
dich ethanol rau Cang cua c6 cac nhom chat alkaloid, saponin, chat khir va polyphenol. Trong khi
nghién ciru Olajumoke Omolarra Ojo va cong su (2012) cho thay dich chiét ethanol ¢ cac nhom
chat alkaloid, tannin, saponin, steroid, terpinoid, flavonoid, va glycosid tim [2] va nghién ciru cia
Merlin Mathew va cong sy (2018) cong b rau Cang cua c6 cac nhom chat glycosid, flavonoid,
phenolic, steroid va triterpenoid [3]. Céc tiéu chuan kiém nghiém cho cao dic rau Cang cua dugc
dé xuét trén co sd cac quy dinh vé cao thudc cua Duoc dién Viét Nam V va cac két qua thu duoc
khi 1am thuc nghiém trén cao diéu ché dugc nham dua ra muc chét luong pht hop, gidp kiém soat
chat luong cao dac rau Cang cua. Cac chi tiéu dugc xay dung bao gom: cam quan, mét khdi lugng
do lam khé, cin khéng tan trong nudce, dinh tinh, dinh lwong, gisi han nhiém khuan. Cao dic ethanol
bao ché dat yéu cau mét khbi lugng do 1am kho theo tiéu chuan cao dic, dat 7,64%. Day 1a muc thap
hon nhiéu so véi tiéu chuan cao dic (<20%). Do d6, ndng do cac chét trong cao duge ddm dic hon,
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thuan loi cho qua trinh bao ché cac ché pham tir cao dac. Chi tiéu vé dinh luong ham luong
polyphenol téng dugc dit ra dat 10-20 mg/g cao (khd tuyét dbi) cling gop phan kiém tra chét luong
cho cao trong tinh trang chua thé nghién ctru phan 1ap chéat danh dau cling nhu khong c6 cong trinh
nghién ctru nao duoc cong bd xay dung chi tiéu dinh lugng cho ché pham cao dic rau Cang cua néi
riéng va cac ché pham tir rau Cang cua néi chung.

V. KET LUAN

D xdy dung duoc quy trinh bao ché cao dic ethanol rau Cang cua theo phuong phap ngim
kiét, trong do ty 1€ gitra duoc liéu va dung mdi la 1:12; thoi gian ngdm lanh 1a 18 gio; ty 1€ dugc
lidu: than hoat 1:0,3. Xéac dinh thanh phan hda thuc vat trong cao chiét gdm cé alkaloid, saponin,
polyphenol va chét khir. Cao dic ethanol rau Cang cua c6 hoat tinh chéng oxy héa, khang khuan
yéu. Kiém tra chit luong cao dic ethanol rau Cang cua cho thiy dat cac yéu cau theo Duoc dién
Viét Nam V va xac dinh duoc ham luong polyphenol toan phan trong mau cao dic ethanol dat 12,44
+ 0,73 mg/g tinh theo acid gallic (theo mau cao khd tuyét dbi).
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