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TOM TAT:

Trong nganh cong nghiép ca phé, vo qua la mot nguon phé pham Ién can duoc tai sir dung dé tiang
gia tri kinh té va giam 6 nhiém mai truong. Pé tai tién hanh nghién ctu cac thanh phan héa hoc cd
trong vo qua ca phé Coffea canephora thu tai Gia Lai nham cung cap thém thong tin dé c6 thé sir
dung nguyén liéu nay 1am ra cac san pham ¢ng dung. Két qua nghién ctiu hoat tinh chéng oxi hda
cho thay, dich chiét ethanol 50% vo qua ca phé thé hién hoat tinh chéng oxy hda trén mé hinh can
quét goc tu do DPPH manh hon so vdéi dich chiét ethanol 96% va 70%. Sir dung cic phuong phap
chiét xuat, phan lap, tinh ché, dé tai da phéan l1ap duoc nam hop chat (1-5). Cau tric hda hoc cua cac
hop chéat nay dugc xac dinh 1a g-sitosterol, ethyl caffeat, caffein, daucosterol va (+)-catechin dua
trén céc di liéu hoa ly, pho cong huong tir hat nhan NMR va phé khéi MS. Két qua nghién cau la
tién d& cho céc nghién ciru trong twong lai ¢é danh gia tac dung sinh hoc ctia vo qué ca phé.
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ABSTRACT:

Coffee husks are the major residues from the processing of coffee that should be reused to bring
more financial value and reduce environmental problem. This study is carried out to isolate the
components from the coffee husks Coffea canephora P. collected in Gia Lai aiming to use as
medicinal material. Preliminary phytochemical survey, extraction, seperation, isolation and
purification were done as routine work. Ethanol 50% extract showed strong antioxidant activity in
comparison with ethanol 96% and 70% extracts. Five compounds were isolated and their chemical
structure were identified as S-sitosterol, ethyl caffeate, caffeine, daucosterol and (+)-catechin basing
on spectroscopic methods (NMR, MS) and comparison with literatures. These results are the
premise for future studies to evaluate the bioactivities of coffee husks.
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I. PAT VAN PE

Cay Ca phé duoc di thuc vao Viét Nam bai cac nha truyén gido Phap vao nim 1857. Hién
nay, & nudc ta trong chu yéu 3 loai: Ca phé ché (Coffea arabica L., con goi la Ca phé arabica), Ca
phé véi (Coffea canephora Pierre ex A.Froehner, con goi 12 Ca phé robusta) va Ca phé mit (Coffea
liberica Hiern) (Stevens, 2001). Trong do, loai Coffea canephora P. hay con dugc goi la Ca phé
vbi/Ca phé robusta chiém phan 16n tong san luong. Viét Nam ciing 1a nuéc san xuat Ca phé robusta
hang dau thé gigi (Bui Anh V@ va cong su, 2009).

Theo béo céo thi truong ca phé caa To chirc Ca phé Quéc té (ICO) nién vy 2019/20, Viét
Nam 1a nudc san xuit va xuat khau ca phé dang tht hai thé gii sau Brazil (International Coffee
Organization, 2020). Tuy nhién, di kém véi san lugng ca phé khong 16 12 hang triéu tan vé qua bi
xem nhu phé pham, thuong dugc nong dan st dung lam phan bén, thirc an gia suc, nguyén li¢u dét
hoic bj vit bo gay ra nhiéu van dé mdi truong dang quan ngai (Tran Thy Minh Kiéu va cong su,
2020). Chinh vi vay, viéc tan dung nguon vo qua ca phé nay nham tang gia tri kinh té va giam nguy
co 6 nhiém moi truong can duoc quan tam. Trén thé gidi, ngudi ta cling da tién hanh nghién ciu tan
dung va xt 1y vo ca phé nhu tan dung lam thic an gia stc va tach mot s6 chat. O trong nuéc, cac
nha khoa hoc ciing bit dau quan tim dén ngudn phé thai nay nhu thu pectin tir vo ca phé lam
nguyén liéu ché bién thuc pham, san xuét ethanol sinh hoc tir vo ca phé (Bd Viét Phuong va cong
su, 2019). Cac cong bd trude dy cho thiy vo qua ca phé chira cac hop chat phenolic nhu acid
chlorogenic, flavan-3-ol, anthocyanin, acid hydroxycinnamic; alkaloid nhu caffein; tannin;
carbohydrat; protein; lipid; pectin (Mander va cong su, 2010; Galanakis, 2017; Ramirez-Coronel va
cong su, 2004). Trong do, caffein, acid chlorogenic, flavonoid va diterpenoid (cafestol, kahweol) 1a
cac nhom hop chat duoc quan tdm nhiéu trong nganh Dugc vi ¢6 hoat tinh sinh hoc da dang nhu
chéng oxy hoa, chéng ung thu, khang khuan, giam dau, ha huyét ap, ha duong huyét (Montagnana
va cong su, 2012; Suzuki va cong su, 2006; Zottich va cong su, 2011; Duangjai va céng su, 2019;
Hu va cong su, 2020). Tuy nhién hién nay cac nghién ctu trén thé gioi va ¢ Viét Nam vé thanh
phan hoéa hoc va tac dung sinh hoc trén vo qua ca phé van con it va chua day du.

Do d6, vo qua ca phé c6 thé xem 1a mot ngudn vat liéu hitu co tiém nang dé nghién ctru va
phat trién thanh nguyén liéu dung lam thudc hoac thuc pham chirc nang. Trong nghién ctu nay,
chdng tdi tién hanh chiét xuat va phan 1ap thanh phan hoa hoc chinh va khao sét hoat tinh chéng oxi
hoa thong qua kha ning can quét goc tu do 2,2-diphenyl-1-picrylhydrazyl (DPPH) cua vo quéa ca
phé.

I1. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong

Mau vo qua ca phé C. canephora P. dugc thu sau qué trinh ché bién khd bai Nguyén Thi
Ngoc Chi tai huyén la Grai, tinh Gia Lai, Viét Nam vao thang 2 nam 2020. Mau ¢6 ma dinh danh la
CP-022020, mau dugc luu trit tai BO mon Duoc lidu, Khoa Duge, Pai hoc Y Duoc TP. H Chi
Minh.

2.2. Phwong phap nghién ciru
2.2.1 Khdo séat tac dung chong oxy hda cua dich chiét vé ca phé

DPPH 14 gbc ty do dugce dung dé thuc hién phan (ng mang tinh chat sang loc tac dung
chbng oxy héa cua mau nghién ctu. Hoat tinh chdng oxy hda thé hién qua viéc 1am giam mau cua
DPPH, duoc xac dinh bang cach do quang & budc song 517 nm (Ndhlala va cong sy, 2010). V6 ca
phé duoc chiét xuat voi ethanol véi 3 nong do khac nhau. 20 g vo ca phé duoc chiét bang phuong
phap dun hdi luu véi 150 mL ethanol 96%, 70% va 50%. Co quay loai dung méi thu duoc cac mau
dung dé khao sat tac dung chéng oxy hoa bang phuong phap danh bat gbc tw do DPPH. Dung dich
DPPH duogc pha trong MeOH & nong d6 0,1 mM. Trong dia 96 giéng, 100 pl miu thir duoc cho tac
dung véi 100 pl dd DPPH, & mau & 37°C trong vong 30 phut dé phan tng xay ra hoan toan. Cac
phan tmg dugc thuc hién ¢ chd téi. Sau do do hap thu duoc do & budc song 517 nm bang may
iMark Microplate Reader. Mau tht duoc pha & nong d6 600 va 300 pg/mL, ndng d6 cudi cing
trong giéng lan luot 1a 300 va 150 pg/mL. M&i thir nghiém tién hanh 13p lai 3 1an khac nhau.
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Phan tram tc ché DPPH dugc tinh theo cong thuc sau
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. Abs mau chitrng &m—Abs mau chirng trang
Trong d6: Abs la d6 hap thu & budc song 517 nm.

Mau thir tring 1a mau khdng chira dung dich DPPH, mau chiing am la mau khong chia
dung dich thkr, mau ching trang la mau chi chira MeOH. Hop chat chong oxi hoa st dung lam doi
chung duong 1a quercetin (Aderogba va cong su, 2011).

2.2.2 Chiét xudt

10 kg vo qua ca phé C. canephora duoc chiét ngam kiét voi ethanol 50% t6i khi thu duoc
60 L dich chiet. Co dich chiet d€ thu cao toan phan, thu dugc 805,6 g cao EtOH 50%. Cao toan
phan dugc hoa vao nudc, chiet phan bo long — long lan lugt voi cac dung moi cloroform (CHCIs)
va ethyl acetat (EtOAc). Dich chict phan doan CHCI; va EtOAc duoc c6 thu hoi dung moi dudi ap
suat giam dé thu cac cao phan doan: 30 g cao CHCl3, 70 g cao EtOAc va 689 g cao nudc.

2.2.3 Phan Idp va tinh ché

Qua trinh phan 1ap va tinh ché duoc tém tit & Hinh 1.

CAOQCF
(30g) CAOEA

(709)
| SKC chin khong
| | ‘ | ‘ | SKC cb dién

CF1 I ’ o7 | | CF8 | | CF13 ‘ . | CF19- CF22 “ CF23 ‘ ‘ ‘ ‘
‘ EAL “ EA7 ‘ ‘ EA8 ‘ ‘ E10 ‘ ‘ EAlz‘
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(28,6 mg) (15,0 mg)

Hinh 1. So d6 chiét xuat va phan 1ap céc hop chat tir cao cloroform va cao ethyl acetat.

Cao CHCl; dugc phan tach thanh cac phan doan don gian hon bang ky thuat sac ky cot chan
khong (pha dong: n-hexan — EtOAc (100:0 = 0:100) thu dugc 23 phan doan (CF1-23). Phan doan
CF7, CF13 va CF19 xuat hién tua, loc va rira taa nhiéu l1an bang dung méi lanh thich hop, thu dwgc
ba hop chét 1, 2, va 3.

Cao EtOAc duoc phan tach thanh cic phan doan don gian hon bang ky thuat sic ky cot co
dién (pha dong: CHCIs; — EtOAc (100:0 = 0:100). Tir 70 g cao qua sic ky cot thu duoc 12 phan
doan (EA1-12). Phan doan EA10 xuat hién két tinh, loc va rira taa nhiéu lan bang methanol lanh thu
dugc hop chit 4. Phan doan EAS8 dugc phan tach bang sic ky cot cd dlén (n-hexan — EtOAC
(60:40->0:100), thu duge 7 phan doan (EA8.1-EA8.7). Phan doan EA8.5 tiép tuc duoc phan tach
bang sic ky cot cb dién véi hé dung mdi CHCI; — aceton (60:40) thu duoc hop chit 5.

2.2.4 Xac dinh cdu trac chat tinh khiét phan ldp duoc

Céc chét sau khi phan 1ap va kiém tra d¢ tinh khiét duoc xéc dinh ciu tric dya trén cac ddc
tinh ly héa, dir liéu pho NMR (Mitrev va cong su, 2019) va dit liéu pho MS./ Ph{) MS duoc thug
hién trén may X500R QTOF (AB SCIEX, Anh) cua Vién Hda hoc, Thanh pho Ho Chi Minh. Pho
cong huong tir hat nhan (NMR) duoc do tai Phong Cau trac, Vién Hoa hoc thugce Vién Han 1am
Khoa hoc va Cong ngh¢ Viét Nam trén may Bruker AV500 va Vién Kiem nghi¢m thuoc Thanh pho
Ho6 Chi Minh trén may Bruker AV400.
I1l. KET QUA VA THAO LUAN
3.1. Khao sat tac dung chéng oxy hoéa cia dich chiét vé qua ca phé

Bang 1. Kha ning &c ché DPPH cuia cac mau khao sét
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Dich chiét

Phan trim &c ché DPPH

300 pg/mL 150 pg/mL
Ethanol 96% 30,59 + 1,29% 17,16 + 2,46%
Ethanol 70% 63,77 £ 2,60% 34,52 + 2,64%
Ethanol 50% 86,27 + 0,73% 54,68 + 2,87%

Ching duong Quercetin (10 ug/mL): 84,72 + 0,72%
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Hinh 2. Phan tram tc ché gbc tw do DPPH ctia cic mau khao sat.

Qua khao sat & 2 nong d6 300 va 150 pg/mL, dich chiét ethanol 50% cho thay hoat tinh wc
ché DPPH cao nhit trong tat ca cac nong do khao sét (86,27 + 0,73% va 54,68 + 2,87%, twong (tng)
(Bang 1, Hinh 2). Biéu nay cho thay cac thanh phan phan cyc trong dich chiét cho tac dung chéng
oxy hoa tét hon cac thanh phan kém phan cuc. Do vay, ethanol 50% dugc chon dé chiét xuat nghién
ctru thanh phan héa hoc nhiam thu duoc cac hop chét ¢ hoat tinh chéng oxy héa manh.

3.2 Xac dinh céu tric chit tinh khiét

3.2.1 Hop chdt 2

H<

6,75 d (8)

7,04d(2)

6,25 d (15,5)

716,99 dd (8; 2)

7/~ X HMBC
L2"" 74 cosy

Hinh 3. Cau trac va tuong tac chinh trén HMBC, COSY cua hop chit 2.

Bang 3. So sanh phd NMR cuaa hop chét 2 véi ethyl caffeat

2

C (DMSO-ds, 125/500 MHz)

Ethyl caffeat
(DMSO-dg, 125/600 MHz)
(Xiang va cong su, 2011)

oc ppm

on ppm, mult. (J, Hz)

dc ppm on ppm, mult. (3, Hz)
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1 1255 - 1275 -
2 1147 7,04 d (2,0) 1152 7,18 d (1,5)

3 1455 - 1455

4 148,3 - 148,7 )

5 115,7 6,75 d (8,0) 116,3 6,88 d (8,4)

6 121,3 6,99 dd (8,0; 2,0) 122,4 7,05 dd (8,4; 1,5)
7 144.9 7,46 d (15,5) 146,2 7,55 d (16,2)

8 114,0 6,25 d (15,5) 115,6 6,29 d (15,6)

9 166,5 - 167,4 -

10 59,6 4,15 q (7,0) 60,5 4,18 q (7,2)
11 14,2 1,241 (7,0) 14,6 1,281(7,2)

Phé MS-ESI™ cho thay tin hiéu manh ion phan tir [M — H] vé&i m/z = 207,44; suy ra khoi
lugng phan tir cua 2 1a 208, twong ng voi ¢ong thac phan tir C11H1,04, VOi do bat bdo hoa la 6. Phd
B3C- NMR cua 2 cho 11 tin hiéu carbon, trong d6 ¢6 9 tin hiéu & vang trudng thap (5C > 100), mot
carbon bac IV cong huong ¢ 6C 166,5 ppm dac trung cho nhom carbonyl; moét tin hiéu cta nhom
methylen & 59,6 ppm va mat tin hiéu caa nhém methyl & 14,2 ppm. Phé *H-NMR cua 2 cho bo ba
tin hiéu proton ciia nhan thom 6,75 d (8,0), 6,99 dd (8,0; 2,0) va 7,04 d (2,0) dic trung cho cau triic
ABX; mot cap tin hiéu 7,46 d (15,5) va 6,25 d (15,5) vai hang s6 ghép J = 15,5 dic trung cho 2
proton olefin & vj tri trans; hai tin hiéu 4,15 q (7,0) va 1,24 t (7,0) &ng v&i manh cau tric CHs-CH,-
O- (ethoxy). Thdng qua tuong tac trén phd HMBC va HSQC cua H-2, H-5 va H-6 xac dinh duoc 6
carbon thom c6 d6 doi hda hoc 125,5; 114,7; 145,5; 148,3; 115,7 va 121,3 ppm. Trén phé HMBC,
H-7 twong tac voi C-2 (114,7) va C-6 (121,3) cho thay nhém olefin gin véi vong thom tai vi tri C-
1, H-10 tuwong tac véi C-9 (166,5) chuing to nhdm ethoxy gan truc tiép vai C-9. Phd COSY cho thay
cac tuwong tac gitra cac proton ké can nhau: H-5 (8H 6,75) va H-6 (8H 6,99), H-7 (8H 7,46) va H-8
(8H 6,25), H-10 (3H 4,15) va H-11 (8H 1,24). So sanh dit liéu phé NMR cuia hop chit 2 va ethyl
caffeat (Xiang va cong s, 2011) nhan thiy c6 su twong ddng vé phd *H-NMR va **C- NMR (Bang
3). Do d6, 2 dugc xac dinh |2 ethyl caffeat, c6 cdu trac nhu Hinh 3.

3.2.2 Hop chadt 5

Phé MS-ESI cho thay tin hiéu caa manh ion [M — H]™ tuong &ng véi m/z = 289 va manh
[2M—H] vé&i m/z = 579, suy ra 5 c6 khdi luong phan tir 1a 290, trong ¢ng véi ¢éng thirc phan tir
C15H140s, VGi d0 bét bdo hoa 14 9. Tir di liéu pho **C-NMR, *H-NMR, dy doan hop chét 5 c6 cau
tric khung flavan-3-ol. Phé **C-NMR cho 15 tin hiéu carbon. Trong d6 ¢6 11 tin hiéu cia vong thom
& ving trudng thap (dc 94,3 — 156,9 ppm). Cuong do tin hiéu tai dc 145,3 ppm manh do C3’ va C4’
¢6 cing d6 doi hoa hoc. Nhu vay, hop chat 5 co 12 carbon thom tng véi vong A va vong C. Trong
vung trudng cao co mot tin hi¢u nhom methylen ¢ dc 23,8 ppm; hai tin hiéu nhém methin downfield
¢ dc 66,8 va 81,4 ppm goi ¥ rang céac carbon nay gan truc tiép vai oxy. Ca ba tin hiéu nay tng véi
ba carbon cua vong B. Phé *H-NMR c6 bo ba tin hiéu 6y 6,69 d (8,0), o4 6,59 dd (8,0; 2,0) va d
6,72 d (2,0) dic trung cho ciu trdc ABX; bdn tin hiéu proton cia nhém OH (dy 4,86; 9,18; 8,94;
8,84 ppm); 4 tin hiéu proton cua nhém methin (o 4,48; 3,81; 6,72; 6,69 ppm) va hai tin hiéu proton
ctia nhém methylen (Susa 2,35; Shae 2,66 ppm). Dit liéu phd COSY cho thay cac twong tac cia proton
ké can nhau: H-2 (dy 4,48) twong tac voi H-3 (dy 3,81), H-4a (dy 2,35) va H-2 (0n 2,35); H-3 (34
3,81) tuong tac vai H-2 (oy 4,48), H-4, (0n 2,35) va H-4¢ (0n 2,66); H-4 (64 2,66) tuong tac voi H-4,
(0n 2,35) va H-6 (o 5,69); H-6 (dn 5,69) tuong tac vai H-8 (dn 5,89; H-5" (dn 6,69) tuong tac voi H-
6’ (64 6,59). Phd HMBC cho phép du doan 4 nhom -OH gén tai vi tri C5, C7, C3’ va C4’. So sanh dit
licu phé NMR cua 5 va catechin nhan thiy cé su twong ddng vé phd *H-NMR va *C-NMR (Bang
4). Dua vao hang s ghép J(H-4a, H-3) = 8 va J(H-2, H-3) = 7,2, x4c dinh duoc ca hai kiéu ghép la
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Jaa, tir d6 suy ra ciu hinh cua C-3 va C-2 ciing nhu xéc dinh dugc 7 1a dong phén (+)-catechin (Hye
va cong su, 2009), ¢6 cau trac nhu Hinh 4.

Céc hop chat 1, 3 va 4 duoc x4c dinh lan luot 1a B-sitosterol (1), caffein (3) va daucosterol (4)
(Hinh 5) bang phuong phap so sanh vdi cac chat chuan trén sac ky 16p mong véi ba hé dung moi
khéc nhau.

5,89 6,72.d (2,0) 8,845

8ods dﬁ‘4) 448d(72) H OH
235 H
a

7/~ HMBC
L= cosy

H

HO 2,66 e 6,59 6,69 d (8,0)
9,185 dd (16,0 5,2) ’ dd (8,0; 2,0)

Hinh 4. Cau tric cta hop chat 5 ((+)-catechin) va cac twong tic HMBC, COSY chinh

R = H: p-sitosterol (1)
R = f-D-glucose: daucosterol (4)

b Hinh 5. Cau truc cua hop chat 1, 3 va 4
Bang 4. So sanh phd NMR cua hop chét 5 véi catechin
5 Catechin

c (DMSO-de, 100/400 MHz) ([’(ﬂfe()\;g‘gélr]%(’gi‘?gé\ggz)

Jc ppm on ppm, mult. (J, Hz) Jc ppm on ppm, mult. (J, Hz)
2 81,5 4,48 d (7,2) 80,9 45d(7,3)
3 66,8 3,81m 66,2 3,8m
I
5 155,8 - 156,0 -
6 94,3 5,69d (2,4) 93,7 57d(1,2)
7 156,9 - 156,3 -
8 95,5 5,89 d (2,4) 95,0 59d (1,2)
9 156,6 - 155,2 -
10 99,5 - 99,0 -
I 131,0 - 130,5 -
2 115,0 6,72 d (2,0) 115,0 6,7 dd (8,5; 8,5)
3 145,3 - 1447 -
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4 1453 - 144.7 -
5’ 115,5 6,69 d (8,0) 1144 6,5d (8,5)
6 118,9 6,59 dd (8,0; 2,0) 118,9 6,7 dd (8,5; 8,5)
3-OH - 4,86 d (4,8) - 4.9
5-OH - 9,18 s - 9,2
7-OH - 8,94 s - 9,0
3’-OH - 8,84 - 8,8
4’-OH - 8,845 - 8,8

Ethyl caffeat 1a este cua acid caffeic, timg dwoc tim thiy trong cay Xuyén chi (Bidens pilosa
L.), Phong quy (Anemone chapaensis Gagnep.), Xuyén hoang ba (Phellodendron chinense
C.K.Schneid.) va Ligularia fischeri (Ledeb.) Turcz. véi cac tac dung khang viém, diéu tri va phong
ngtra ung thu budng trang (Ha Thi Thanh Huong va cong su, 2017; Chiang va cong su, 2005; Lee
va cong su, 2014). Ethyl caffeat con c6 hoat tinh chéng oxy hoa véi ICs 13 15,6 pM duoc xac dinh
bang phép do quang phd ¢ budc song 517 nm trong thir nghiém DPPH va viéc bd sung ethyl caffeat
vao dau cho phép duy tri ham lugng metyl este cua acid béo khong no cao hon (68,53%) & nhiét do
cao (Wang va cong sy, 2014).

Caffein 1 alkaloid chinh trong ca hat va vo ca phé, la chét kich thich hé than kinh trung uong
dugc sir dung rong réi nhat trén thé gisi dong thoi ciing ¢ nhiéu tac dung dugc ly va sinh ly trén
tim mach, hd hap, than, co tron, hoat dong thé chat va nhan thac (Institute of Medicine (US)
Committee on Military Nutrition Research, 2002).

Catechin 1a mot hop chat flavan-3-ol c6 4 dong phan quang hoc gém (+)-catechin, (-)-
catechin, (+)-epicatechin va (-)-epicatechin (Tsuchiya, 2001). Két qua dé tai phan lap dugc dong
phan (+)-catechin. Catechin la mot chat chéng oxy héa tu nhién véi nhiéu tac dong duogc Iy cd loi
da duoc biét dén nhu chdéng ung thu, chéng béo phi, chéng nhiém trang, tri bénh tim mach, bao vé
gan va than kinh (Hu va cong su 2020). Trong thir nghiém DPPH, catechin trong aceton thé hién
hoat tinh chéng oxy hoa t6t nhat véi gia tri ICs 13 3,4 uM (so vé6i trong methanol khoang 18,3 uM
hoac trong tetrahydrofuran khoang 27,2 uM) (Ahmadi va céng su, 2020).

Két qua nghién ctru cua dé tai cho thdy trong vo qua ca phé c6 chira ham luong cao caffein
(phan lap dugc 5,21 g caffein) va cac hop chat polyphenol vai hoat tinh chdng oxy hda manh nhu
ethyl caffeat, catechin hoan toan phu hop véi thong tin cua céc tai liéu tham khao va cho thay tiém
nang phat trién caa vo qua ca phé trong twong lai.

IV. KET LUAN

Nghién ctru da cho thay v6 qua ca phé co tiém nang phat trién thanh nguyén liéu ding 1am
thubc, dic biét 13 hudng dén phan lap cac hoat chat c6 tinh chdng oxy hoa. Cay ca phé C.
canephora cling 12 loai sinh trudng phd bién tai Viét Nam. Do do, nghién ciu co thé mé ra hudng
phét trién sau hon dé khai thac gia tri ciia vo qua ca phé. Dé tai tao tién dé dé tiép tuc nghién ciru
thanh phan hoéa hoc ciing nhu déanh gia hoat tinh sinh hoc ctia vé qua ca phé dé ung dung lam céc
san pham c6 tac dung bao vé sic khoe ciing nhu tai st dung cac ngudn ba thai dé bao vé moi
truong.
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