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TOM TAT

Polyphenol la nhom hop chit chong oxy héa tiém ning cé mdt trong nhan
hat ca phé xanh, trong dé chlorogenic acid la polyphenol chiém ty 1é cao
nhat, la hoat chdt chinh tao nén gi tri sinh hoc ddc trung ciia nhan hat
cd phé xanh. Nghién citu dioc thuc hién nham khdo sat cae phirong phép
chiét xudt polyphenol, chlorogenic acid tir nhdn hat ca phé xanh va danh
gid hoat tinh sinh hoc ciia dich chiét giau chlorogenic acid thu dwoc. Hai
phuong phdp dwoc sir dung la chiét xudt c6 sw ho tro’ clia song siéu dm va
hé tro enzyme. Két qud cho thdy viéc chiét xudt bang enzyme Celluclast
dat hiéu qud polyphenol cao nhdt véi ham leong 66,88 mg gallic acid
twong duong/g (GAE/g). Phuwong phdp sur dung ethanol 70% cd su ho tro
clia séng siéu am cho hiéu qua chiét xudt polyphenol twong dwong nhung
ham lwong chlorogenic acid cao hon 1,3 lan so véi phwong phap chiét
bang enzyme. Dich chiét ethanol 70% c6 kha ning bdt goc tw do DPPH
va ABTS, kha ndng trc ché bién tinh albumin cao hon dich chiét bing
enzyme. Dich chiét giau chlorogenic acid cé tiém ndng img dung trong
linh vuc thuc phcfm va duoc phcfm.

Tir khéa: Chlorogenic acid, chong oxy héa, hat ca phé xanh, khing
viém, polyphenol

ABSTRACT

Polyphenols are potent antioxidant compounds present in green coffee
beans, in which chlorogenic acid is the most abundant polyphenol and the
key bioactive compound responsible for the specific properties of green
coffee beans. The study investigated extraction methods for obtaining
polyphenols, especially chlorogenic acid, from green coffee beans and
evaluated the bioactivity of the chlorogenic acid-rich extract. Two
extraction methods were used, including ultrasound-assisted extraction
and enzyme-assisted extraction. The results showed that Celluclast-
assisted extraction achieved the highest polyphenol with a yield of 66.88
mg GAE/g. The ultrasound-assisted method using 70% ethanol gave
comparable polyphenol extraction efficiency, but the chlorogenic acid
yield was 1.3 times higher than the enzyme method. The 70% ethanol
extract had higher DPPH and ABTS free radical scavenging ability and
better inhibition of albumin denaturation than the extract from Celluclast-
assisted extraction. Chlorogenic acid-rich extracts have potential
applications in various sectors such as food and pharmaceuticals.

Keywords: Anti-inflammatory, antioxidant, chlorogenic acid, green
coffee bean, polyphenol
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1. GIOI THIEU

Ca phé 1a mot trong nhing loai cdy trong quan
trong nhat trén thé giéi va duoc giao dich rong rai
trén thi truong quéc té. Viét Nam hién 1a nudc xuit
khau ca phé 16n thi hai thé gidi, sau Brazil. Theo T
chic Ca phé Québc t& (2023), Viét Nam chiém
khoang 18 - 20% lugng ca phé xuit khau toan cau
vao nam 2023. Trong nhan hat ca phé, chlorogenic
acid (CGA) 1a mdt nhém polyphenol c6 ham lugng
cao dao dong tir 70 dén 350 mg trong mdi tach ca
phé (Zuo et al., 2015). Két qua nhiéu nghién ctru da
chung minh rang CGA mang lai nhiéu loi ich stc
khée, bao gobm kha nang chong oxy hoa, khang
viém, khang khuén, khang virus, hd trg giam can va
tiém ning chéng ung thu (Oboh et al., 2013; Li et
al., 2020). Ngoai ra, CGA con dugc ghl nhén c6 tac
dung lam giam nguy co méc bénh tiéu dudng loai IT
va bénh Alzheimer (Amato et al., 2019).

Tuy nhién, CGA rat nhay véi nhiét d cao. Theo
nghién ctru ctia Valentin et al. (2013), qua trinh ché
bién, dic biét 1a rang ca phé, 1am suy giam dang ké
ham luong CGA trong nhan hat ca phé, anh huong
dén hoat tinh sinh hoc cua san pham. Do do, viée
nghién ctru va phat trién cac phuong phap chiét xuat
t6i uu CGA tir nhan hat ca phé xanh (hat tach tir qua
ca phé chin nhung chua trai qua qua trinh xur ly) la
can thiét dé thu nhan va khai thac ti da loi ich sinh
hoc ctia hop chit nay. Két qua nghién ctru cia Le et
al. (2020) cho thiy hiéu suét chiét CGA tir nhan hat
ca phé xanh Robusta Dik Lik tdi uu trong ethanol
70% bang phuong phap chiét nong & 70°C, trong 60
phut véi ty 1€ nguyén li¢u : dung moi la 1:20. Tuy
nhién, viéc sir dung lugng dung moi 16n c6 thé gay
kho khin khi mé rong quy mo san xuat do chi phi
cao va thach thuc trong qué trinh thu hoi, loai bo
dung méi. Man va ctv. (2022) chiét xuat CGA tir
nhan hat ca phé xanh Robusta Dak Lik bang phuong
phap ngdm dam vdi ethanol-nudc trong 24 gio dat
ham Iuong 2,95%. Pay la phuong phap don gian va
d& 4p dung, tuy nhién nhugc diém 1a thoi gian chiét
kéo dai. Lai et al. (2019) da t6i vu diéu kién chiét
xudt CGA tir nhan hat ca phé xanh Robusta Dik
Lik, két qua thu duoc CGA tdi da 13 3,54% sir dung
ethanol 40% trong diéu kién lic 1 nhiét 85°C trong
64 phut. Tuy nhién, cac nghién ctu trong nudc khi
duoc thuc hién con han ché vé thong tin lién quan
dén chiét xuat CGA bang cac phuong phap hién dai
khac nhu chiét xudt co hd tro song siéu am hoic
enzyme.

Nghién ctru nay dugc thyc hién nhim tp trung
vao viéc tim kiém phuong phap chiét xuét t6i uu dé
thu nhan ham lugng chlorogenic acid (CGA) cao
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nhét tir nhan hat ca phé xanh. Déng thoi, cac hoat
tinh sinh hoc cua dich chiét giau CGA dugc dénh
gia nham cung cép co s khoa hoc cho céc ting dung
tiém nang trong nganh thuc pham va dugc pham.
Nhitng két qua tir nghién ctru ¢6 thé gop phan nang
cao gia tri st dung cua hat ca phé xanh, hudng téi
céc san pham c6 lgi cho stc khoe.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu va hoéa chat

Qua ca phé chin loai Robusta dugc thu hoach
cudi thang 11/2024 tai thi trdn Quang Phu, huyén Cu
M'gar, tinh Dak Lik, Viét Nam. Qua ca phé chin do
dugc tach vo, thu nhan ca phé (thuong goi 1a ca phé
xanh vi nhan c¢6 mau xanh), mang siy & 50°C trong
12 gio (Memmert, Dtrc), sau d6 xay (Ninja C5, My)
va rdy qua rdy c6 duong kinh 1 mm, bao quan trong
binh hit am 6 nhiét d6 phong trude khi tién hanh cac
thi nghiém tiép theo.

Hoa chat duoc sit dung trong nghién ctu bao
gom: Ethanol ~ (CAT#64175),  NayCOs
(CAT#1063920500, Merck), Citric acid
(CAT#77929), Trisodium citrate  dihydrate
(CAT#6132043), thuéc thir  Folin—Ciocalteu
(CAT#1090010100, Merck), Anthrone
(Cat#A0379847, Acros), HySO, (Cat#7664—93-9,
Xilong), D—glucose (Cat#G8270, Sigma—Aldrich),
Chlorogenic acid (Cat#C3878, Sigma—Aldrich),
enzyme Viscozyme (100 FBG/g, Novozymes) va
Celluclast (700 EGU/g, Novozymes).

2.2. Xac dinh thanh phin héa ly ciia hat ca

phé xanh

Cac chi tiéu hoa ly co ban cua hat ca phé xanh
dugc xac dinh bao gdm: (i) P6 4m duoc xac dinh
bing phuong phap khdi lwong theo TCVN
7035:2002, (ii) Ham lugng tro dugc xac dinh béng
phuong phap nung & 550°C theo TCVN
8124:2009/1SO 2171:2007, (iii) Carbohydrate dugc
x4c dinh bang phuong phap Anthrone két hop qui
trinh xir Iy mau cua Sluiter et al. (2008), (iv) Protein
tho dwoc xac dinh bang phuong phap Kjeldahl theo
TCVN 8099-1:2015 va (v) Lipid dugc xac dinh
bang phuong phap chiét voi hexan theo TCVN
8948: 2011.

2.3. Chiét xuit polyphenol va chlorogenic
acid
2.3.1. Phuong phap chiét xudt ¢é su ho tro ciia
song siéu am
Polyphenol 1a nhém chét phan cuc nén hoa tan

t6t trong cac dung moi phan cyc nhu nudc, methanol
va ethanol. K&t qua cac nghién ctru truéce day da cho
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thdy hdn hop nudc va dung méi hiru co chiét xuat
hiéu qua cac hop chét polyphenol (Meneses et al.,
2013; Wang et al., 2013). Trong nghién clru nay, cac
hop chét polyphenol duge chiét xuat tir nhan hat ca
phé xanh bang phuong phap hd trg siéu 4m véi ba
loai dung méi gém ethanol 70%, methanol 70% va
nudce cat. Ti 16 nguyén liéu : dung mdi duoc ¢ dinh
1:10 (w/v) (Lai et al., 2019). Qua trinh siéu &m dugc
thuc hién & tan s6 20 kHz, trong khoang thoi gian tir
15 dén 60 phit (thoi gian siéu 4m chinh 14 thoi gian
chiét xuat). Dich chiét dugc loc tach bo b va dinh
mirc 50 mL bang dung moi chiét. Hiéu suat chiét
dugc danh gia thong qua viéc xdc dinh ham luong
polyphenol téng sb va ham lugng CGA trong dich
chiét tai cac thoi diém 15, 30, 45 va 60 phut.

2.3.2. Phwong phdp chiét xudt hé tro enzyme

DPbi voi phuong phap chiét xuit co hd trg
enzyme, | g bot nhan hat ca phé xanh (mau kho)
duoc tron véi 50 mL nudce cit pH 7,0 va dung dich
dém sodium citrate 0,05 M & pH 4,8 (day 1a diéu
kién t6i vu cho enzyme hoat dong dugc nha san xuét
khuyén cdo). Enzyme Viscozyme va Celluclast
dugc bd sung véi ty 1é enzyme : khéi luong nguyén
liéu 14 2% (v/w). Hon hop duge 1 & 50°C véi toe do
lac 120 vong/phiit trong tdi da 2 gio. Hiéu suat chiét
dugc danh gia thong qua ham lugng polyphenol
tong s6 va ham lugng CGA trong dich chiét tai cac
thoi diém 15, 30, 60, 90 va 120 pht.

2.4. Dinh lrgng polyphenol tong sb

Ham lugng polyphenol tong s trong dich chiét
dugc xac dinh bang phuong phap Folin—Ciocalteu,
dua trén nguyén ly oxy hda cac nhom hydroxyl
(—OH) phenol thanh quinone dudi tac dung thudc
thir Folin-Ciocalteu (Mehari et al., 2021). Cu thé,
0,1 mL mau dich chiét dugc phan ung véi 0,1 mL
thudc thir Folin—Ciocalteu, t 5 phit sau d6 bd sung
0,3 mL NayCO3 20% va 4,5 mL nudc cat. Hon hop
duoc tiép tuc 1 ¢ nhiét do phong trong 60 phut trong
diéu kién tranh anh sang truc tiép. Do hap thu cua
cic mau phan tmg dugc do tai budc song 735 nm
bang may quang phé hép thu phén tir (UV-Vis).
Dung dich chuan gallic acid duogc chudn bi ¢ cac
nong do 100, 200, 300, 400, 500 ppm va phan ung
v6i thude thir Folin twong tu nhu mau. Duong chuin
dugc thiét 1ap dé biéu dién mdi twong quan giita
ndng do chat chuin va do hép thu, tir 46 xac dinh
dugc ndng do polyphenol trong dich chiét va quy vé
mg gallic acid twong dwong/g nguyén li¢u kho (mg
GAE/g).
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2.5. Xic dinh ham luwgng chlorogenic acid

Ham lugng chlorogenic acid trong dich chiét
dugc phén tich bang k¥ thuét sic ky long hiéu ning
cao (HPLC) két hop dau do PDA trén hé thng
LaChrom Elite L-2000 Series, (Hitachi—-Nhat Bén)
voi budc song phat hién 270 nm. Qua trinh phéan
tach dugc thyc hién trén cdt pha dao ZORBAX
Eclipse Plus—C18 (4,6 x 250 mm, kich thudc hat 5
pum) & nhiét do cot 35°C. H¢ dung moi pha dong bao
gdm 75% A (1% acetic acid trong acetonitrile) va
25% B (1% acetic acid trong nudc). Qua trinh phan
tach va rura giai duoc tién hanh theo ché do isocratic
v6i toe do dong 14 1 mL/phat. Thé tich tiém mau la
10 pL. Thoi gian phan tich 15 phuat. Chéat chuin
chlorogenic acid dugc chuén bi & day ndng d6 5, 10,
25, 50 va 100 mg/L. D6 thi chuan duoc xdy dung
nhém biéu dién mbi twong quan giita ndng dd chuan
va dién tich peak. Ham lugng chlorogenic acid dugc
quy vé mg/g nguyén liéu khé.

2.6. Panh gia hoat tinh chéng oxy héa

2.6.1. Phwong phap DPPH

Hoat tinh chdng oxy héa cta dich chiét dugc xac
dinh béng phuong phap DPPH (2,2-diphenyl-1-
picrylhydrazyl) dua vao quy trinh cia Zhang et al.
(2015) ¢6 hiéu chinh. Cu thé, 0,5 mL mau duoc tron
v6i 3 mL ethanol 96%, sau d6 bd sung 1 mL dung
dich DPPH 0,5 mM (pha trong methanol). Hon hop
dugc lic déu va u trong t6i 30 phut truge khi do do
hap thu tai budc song 517 nm. Mau dbi chimg am
duogc thuc hién béng cach thay dich chiét bé’mg nudc
cét. Trolox (20 - 100 mg/L) dugc st dung lam chét
chuén va tién hanh phan tmg twong ty nhu dich chiét
mau. DS thi chuan dugc thiét lap biéu dién mdi
tuong quan gitra nong d6 Trolox va kha ning bét gdc
tw do DPPH. Kha ning chdng oxy hoa ciia chiét xuat
nhan hat ca phé xanh dugc quy vé lugng Trolox
tuong duong trong 1 g nguyén li¢u kho (mg TE/g).

2.6.2. Phuwong phap ABTS

Hoat tinh chong oxy héa ctia chiét xuat nhan hat
ca phé xanh ciing dwoc xac dinh bang thir nghiém
ABTS  (2,2'-Azino-bis(3-ethylbenzothiazoline-6-
sulfonic acid) theo quy trinh ctia Re et al. (1999) va
Prasedya et al. (2021) c6 hiéu chinh. Dung dich
ABTS dugc chudn bi bang cach pha tron ABTS 7
mM véi 2,45 mM potassium persulfate theo ty 1€ 1:1
va hdn hop duoc u trong bong toi ¢ nhiét do phong
12 — 16 gio trude khi sit dung. Sau d6, dung dich
ABTS™ dugc pha lodng dén khi d6 hip thu tai budc
song 734 nm dat 0,7 £ 0,02. Viéc phan tng dugc
tién hanh bang cach thém 200 uL miu vao 4 mL
ABTS™, i & nhiét do phong trong 6 phut, sau d6 do
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d6 hép thu & 734 nm (Nenadis et al., 2004). Trolox
(20 - 100 mg/L) duoc sir dung lam chit chuan va
tién hanh phan g tuong ty nhu dich chiét mau. D6
thi chuan dugc thiét 1ap biéu dién mbi trong quan
giita ndng d6 Trolox va kha ning bét goc ty do
ABTS*. Kha ning chéng oxy héa cua chiét xuat
nhan hat ca phé xanh dugc quy vé luong Trolox
tuong duong trong 1 g nguyén li¢u kho (mg TE/g).
2.7. Panh gia hoat tinh khang viém

Hoat tinh khang viém ctia dich chiét tir hat ca phé
xanh dugc xac dinh thong qua kha nang tc ché bién
tinh albumin in vitro theo phuong phap ciia Tuin va
ctv. (2014). Diclofenac sodium (20 — 100 mg/L)
dugc sir dung lam chét dbi chiéu. Cu thé, 2 mL dung
dich dém acetate 0,025 M (pH 5,5) dugc trén véi 1
mL albumin huyét thanh bo 0,16%, sau d6 bo sung
1 mL dich chiét nhan hat ca phé xanh & cac nong d6
khac nhau. Déi v6i dich chiét bang ethanol 70% thi
dung méi dugc loai bo bang hé thong co quay chan
khong & 50°C, sau d6 bd sung nude cit dén thé tich
phu hop. Dich chiét bang enzyme dugc U nhiét &
80°C trong 1 phut dé bat hoat enzyme trudc khi thuc
hién phan tmg. Hon hop dugc G & 37°C trong 30
phut, sau do tiép tuc i & 67°C trong 4 phut, 1am lanh
va do d6 hap thu ¢ budc song 660 nm. Phan trim irc
ché bién tinh protein dugc tinh theo cong thirc:

| _ (0D, — 0D) x 100
oD,

Trong d6
I: Phan tram (¢ ché bién tinh protein (%).

OD,: D9 hip thu cia miu dbi chimg 4m (dung
dich dém thay cho dich chiet).

OD: D6 hép thu ctia mau thi nghiém

Gia tri ICso (ndng do dich chiét te ché 50% su
bién tinh protein) dugc xac dinh dya trén phuong
trinh hoi quy tuyén tinh. ICso ctia dbi chimg duong
(diclofenac sodium) cling dugc xac dinh tuong tu.

2.8. Phuong phap xir Iy s6 liéu

Thi nghiém duoc bé tri theo thiét k& hoan toan
ngﬁu nhién véi 3 1an lap lai & thi nghiém phan tich
thanh phén héa hoc, xac dinh polyphenol,
chlorogenic acid va danh gia hoat tinh (chiét xuat
1ap 3 lan trude khi dinh luong va dénh gia). Két qua
dugc trinh bay dudi dang trung binh £ d9 léch
chuin. Phan tich phuong sai (ANOVA) duoc thuc
hién bang phan mém MiniTab 16. Kiém dinh Tukey
dugc thyc hién dé danh gia muc do khac biét co ¥
nghia gitra cac gia tri voi muc y nghia p < 0,05.
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3. KET QUA VA THAO LUAN

3.1. Thanh phéin héa hoc ciia nhan hat ca phé
xanh

Két qua phén tich cac chi tiéu hoa hoc co ban clia
nhén hat ca phé xanh Robusta dugc trinh bay trong
Béng 1. Hat ca phé xanh c6 d6 am 7,12% nam trong
gidi han bao quén an toan theo quy dinh cua Dugc
dién Viét Nam IV (d6 4m duéi 12%). Diéu nay cho
thiy nguyén liéu dap tmg tiéu chudn bao quan, han
ché su phat trién cta vi sinh vat va qué trinh bién d6i
hoéa hoc trong qua trinh luu trit.

Bing 1. Thanh phin héa hoc ciia nhin hat ca phé

xanh
Chi tiéu Ham luwong* (%)
Tro 4,29+ 0,40
Carbohydrate 38,02 £ 0,64
Protein tho 14,96 + 0,09
Puong tong 6,06+ 0,12
Lipid 9,09 + 0,05

Ghi chi: Nhdn hat ca phé xanh dugc sdy ¢ 50°C trong
12 gio, (*) ket qua dwoc quy vé mau kho kiét.

Céc thanh phan chu yéu trong nhan hat ca phé
xanh nhu carbohydrate (38,02%), protein (14,96%),
lipid (9,09%) va tro khoang (4,29%) dugc xac dinh.
Hat ca phé Robusta trong nghién ciru nay c6 ham
luong carbohydrate thap hon so véi gidng Robusta
0 Puerta véi ham luong 60,8% (Sofia Torres-
Valenzuela et al., 2020), trong khi ham lugng
protein cao hon (9,5% trong Robusta & Puerta), ham
luong lipid va tro khoang tuong duong nhau. Thanh
phan hoa hoc hat ca phé khac biét tuy theo gidng.
Két qua nghién cuu cta Nogaim et al. (2013) vé
thanh phan hoa hoc cua nhan hat ca phé Yemen
(Coffea arabica L.) trén 70 mau thu thap tir nim
2010 dén nam 2011 cho thay ham lugng cac chat
dao dong 16n nhu carbohydrate 7,92 — 35,64%,
protein tho 7,00 — 16,12%, lipid 2,49 — 13,13% va
tro khoang 3,40 — 6,51%. Su khéac biét vé thanh phan
héa hoc con phu thudc vao diéu kién théd nhudng,
khi hdu ciia ving tréng, phwong thirc canh tac, giai
doan va diéu kién khi thu hoach cling nhu sau thu
hoach (Martin et al., 1998).

3.2. Anh huwéng cia diéu kién chiét dén hiéu

suit trich ly polyphenol tir nhin hat ca
phé xanh

Trong nghién cuu nay, polyphenol tir nhan hat
ca phé xanh dugc chiét bang hai phuong phéap khac
nhau, gdm phuong phép sir dung dung méi c6 hd trg
siéu &m va phuong phap chiét sir dung enzyme. Két
qua phan tich ham luong polyphenol tong sé cta
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dich chiét nhan hat ca phé xanh béng phuong phap
ho trg siéu am duogc trinh bay trong Bang 2. Thi
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nghiém duoc thiét ké v6i hai yéu t6 anh huong 1a

dung méi va thoi gian chiét.

Bing 2. Hi¢u qui chiét polyphenol tir nhin hat ca phé xanh biang phwong phap hd tro séng siéu 4m

Ham lwong polyphenol téng sé (mg GAE/g)

Thoi gian (phit) Nuwoc Ethanol 70% Methanol 70%
0 41,18"+ 0,72 34,831+ 0,41 30,791+ 1,09
15 44,298+ 0,91 47,76%+ 1,65 49,62% + 0,52
30 45,83%+ 0,03 57,82°+ 0,97 51,524+2,14
45 48,519+ 0,94 62,98+ 1,18 57,88°+ 0,94
60 49.41% + 0,68 65,76*+ 0,05 61,52+ 1,61

Ghi chit: Cdc gid tri trung binh cé ki tw theo sau khdc nhau c6 s khdc biét ¢6 y nghia vé mdt thong ké (p < 0,05).

Két qua cho thdy ham luong polyphenol téng
tang khi kéo dai thoi gian chiét xuat tir 15 dén 60
phut. Methanol 70% va ethanol 70% co6 hiéu qua
chiét polyphenol cao hon nuée, dic biét sau 30 phit
situ am. Ethanol 70% la dung moi chiét xuat
polyphenol hiéu qua nhat, dat 65,76 mg GAE/g, cao
gap 1,3 1an khi chiét bang nuée va 1,1 1an so voi
chiét bang methanol 70% sau 60 phut. Két qua nay
tuong dong véi nghién ctru cua Christina-Anna et al.
(2017), trong d6 viéc chiét xuit polyphenol tir nhan
hat ca phé Robusta bing ethanol 80% & 45°C thu
dugc ham lugng polyphenol cao nhét 1a 60,31 mg
GAE/g, trong khi d6 chiét xuat bang nudc kém hiéu
qua hon véi 12,79 mg GAE/g. Nguyén nhén c¢6 thé
1a do nhan hat ca phé luén chira mot lugng chit béo
nhit dinh (9,09% trong nguyén liéu khao sat) nén
can tré qua trinh hoa tan ctia cac hop chat khac trong
nudce, dan dén hiéu suat chiét polyphenol thap hon
so véi sir dung hdn hgp nudc va ethanol (ethanol hoa

tan tot chit béo). Cac nghién ctru chiét xuét
polyphenol tir nhidu nguyén liéu khac nhau ciing
chting minh hdn hop nuéc va dung méi hiru co t6i
uu hon so véi nude (Meneses et al., 2013; Wang et
al., 2013). Trong nghién ciru nay, viéc chiét xuat
polyphenol bing methanol 70% ciing dat hiéu qua
cao hon nudc 1,25 lan.

Céac phuong phap chiét xuat bang dung moi
thuong kém hi¢u qua voi mot 50 hop chit phenolic
lién két chat ché véi cac thanh phan polysaccharlde
ctia vach té bao thuc vat trong mot sb nguyén ligu
(Trinh et al., 2018; Barros et al., 2019). Vi vay, trong
nghién ctru na‘ly, polyphenol dugc chiét xuit tir nhan
hat ca phé xanh véi sy hd trg cua enzyme. Day duoc
xem la mot phuong phép xanh, than thién véi moi
truong, gitp pha vo lién két phenolic -
polysaccharide cta vach té bao va ting cuong hiéu
sudt chiét (Trinh et al., 2018; Barros et al., 2019).

Bang 3. Hi¢u qua chiét polyphenol tir nhan hat ca phé xanh bi’lng phwong phap hd trg enzyme

Ham lwong polyphenol téng s6 (mg GAE/g)

Thoi gian (phit) pH 4,8 pH 7,0
Viscozyme Celluclast Viscozyme Celluclast

0 39,678+ 4,25 37,058+ 0,30 40,652+ 0,07 40,262+ 0,30
15 54,53%+ 0,27 52,18+ 0,87 56,29+ 0,14 51,76°£ 0,09
30 45,807+ 0,17 46,40+ 0,14 54,91%+ 0,29 56,394+ 0,17
60 45,707+ 1,04 45,137+ 0,95 57,55%4+ 0,03 59,19+ 1,38
90 45,337+ 0,20 4523+ 1,01 64,93*+ 0,12 66,88*+ 1,54
120 4538+ 1,61 44,73+ 0,82 60,24+ 0,70 59,44+ 0,14

Ghi chit: Cdc gid tri trung binh cé ki tw theo sau khdc nhau c6 s khdc biét ¢6 y nghia vé mdt thong ké (p < 0,05).

Trong nghién clru nay, hai loai enzyme thuong
mai dugc st dung 1a Viscozyme va Celluclast, dugc
sir dung rong rai trong thuyy phan polysaccharide cua
mot sO nguyén lidu. Két qua phan tich ham lugng
polyphenol tong cua nhan hat ca phé xanh bang
phuong phap hd trg enzyme dugc trinh bay trong
Bang 3. Thi nghiém duoc thiét ké voi ba yéu t6 anh
hudéng chinh 1la loai enzyme (Viscozyme va
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Celluclast), diéu kién pH va thoi gian chiét. Enzyme
thuong hoat dong tdi wu trong khoang pH thich hop,
do d6 thi nghiém duoc tién hanh & pH 4,8 1a diéu
kién t6i wu cho Celluclast va Viscozyme hoat dong.
O pH 4,8 ham luong polyphenol tong s6 cao nhat
dat dugc sau 15 phat chiét véi Viscozyme va
Celluclast voi cac gia tri lan luot 1a 54,53 va 52,18
mg GAE/g. Hiéu suat chiét polyphenol giam sau 15
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phiit va sy khac biét khong co ¥ nghia thong ké &
cac mdc thoi gian con lai. Polyphenol chinh trong
nhan hat ca phé xanh la chlorogenic acid, la ester
cua caffeic acid va quinic acid. Theo bao cao trudc
day, Viscozyme va Celluclast c6 kha ning phan cat
lién két ester cua chlorogenic acid (Pinelo et al.,
2007; Zheng et al., 2009). Dac biét, Viscozyme va
Celluclast hoat dong tdi uu trong diéu kién pH 4 —
5 theo khuyén cao ciia nha san xuat (Novozymes),
nén su phén cét chlorogenic acid manh mé & pH 4,8
dan dén suy giam ham lugng polyphenol khi kéo dai
thoi gian qua 15 phut. Nguoc lai, trong diéu kién pH
trung tinh (pH 7,0), polyphenol trong nhén hat ca
phé xanh 6n dinh hon, c¢6 thé do hoat tinh enzyme bi
suy giam nén tic dong dén chlorogenic acid khong
dang ké. Ham luong polyphenol téng s gia ting va
dat t6i da khi kéo dai thoi gian chiét dén 90 phut, dat
64,93 va 66,88 mg GAE/g khi chiét véi Viscozyme
va Celluclast (pH 7,0). Két qua nay khac biét khong
6 y nghia so v6i ham lugng polyphenol thu nhéan
bang phwong phap chiét siéu 4m véi ethanol 70%
trong 60 phut (65,76 mg GAE/g). Ham lugng
polyphenol giam khi kéo dai thoi gian chiét d¢én 120
phut.

Tdp 62, S6 2B (2026): 114-124

3.3. Anh huwéng cia diéu ki¢n chiét dén hi¢u
suat chiet chlorogenic acid tir nhan hat
ca phé xanh

Két qua duoc trinh bay tai Bang 4 cho thdy hiéu
qua chiét chlorogenic acid phy thudc vao loai dung
moi va thoi gian chiét. Ethanol 70% va methanol
70% c6 hidu qua chiét xudt CGA cao hon so véi
nudc. Ham lugng chlorogenic acid tang theo thoi
gian chiét va dat gié tri toi da sau 60 phut. Ethanol
70% 1a dung moi chiét xuat CGA hiéu qua nhét, dat
59,56 mg/g sau 60 phut, cao hon 1,3 1an so v&i chiét
bang nudc va gap 1,2 1an so v&i chiét methanol 70%.
Hiéu qua chiét CGA & 45 phut va 60 phut khac biét
khong c6 y nghia thong ké, cho thdy 45 phit 1a thoi
gian chiét phu hop dé t6i wu hiéu qua va giam chi
phi. Két qua ctia nghién ciru ciing cho thay hi¢u qua
chiét CGA cao hon so voi két qua ctia céc nghién
chu trudc day trén ddi twong hat ca phé xanh
Robusta Dak Lik véi hiéu suat 29,5 mg/g (Man va
ctv., 2022) va 35,4 mg/g (Lai et al., 2019). Méc du
cung sir dung hé dung méi ethanol — nudc dé chiét
xuit CGA nhung trong nghién ctru nay thi phuong
phap chiét co hd trg si€u 4m da dugc ap dung trong
thoi gian 45 phut ngén hon phuong phap ngam dam
(24 gi®) va tién hanh ¢ nhiét d6 phong cho thay tiém
nang ung dung & quy mo cong nghiép.

Bing 4. Hi¢u qua chiét xuit chlorogenic acid tir nhan hat ca phé xanh bing phwong phap hd tro

siéu Am

Ham luwong chlorogenic acid (mg/g)

Thoi gian (phit)

Nuwoc Ethanol 70% Methanol 70%
0 39,12+ 0,52 34,09' + 0,06 22,141 + 0,68
15 40,99 + 0,56 45,93¢+ 1,59 40,0280 + 0,29
30 42,52+ 0,68 54,910+ 0,31 47,904+ 0,76
45 44,97°+ 0,29 58,69*+ 0,15 50,22°+ 1,05
60 45,29°+ 0,38 59,56+ 0,33 51,02°+ 0,34

Ghi chit: Cdc gid tri trung binh cé ky tw theo sau khdc nhau cé sw khéc biét cé ¥ nghia vé mat thong ké (p<0,05).

Bang 5. Hi¢u qua chiét xuét chlorogenic acid tir nhian hat ca phé xanh bﬁng phuong phap enzyme

Ham lugng chlorogenic acid (mg/g)

Thoi gian (phut) pH 4,8 pH 7,0
Viscozyme Celluclast Viscozyme Celluclast

0 34,154+ 0.80 34,96+ 0,347 34,64+ 0,55 36,808+ 0,15
15 45,19+ 0,98 43,09%4+ 0,67 42,36+ 0,39 46,40°+ 1,90
30 29,834+ 0,28 32,241k + (0,58 41,57%+ 1,47 44,68+ 0,89
60 31,244+ 0,89 30,798+ 0,93 40,27+ 0,58 42,18+ 1,24
90 28,80+ 0,43 31,73%+ 0,69 39,38+ 0,69 42,65%d + 0,53
120 32,04+ 1,14 31,46+ 0,84 31,424+ 0,99 40,35+ 0,44

Ghi chii: Cdc gid tri trung binh cé ky tw theo sau khdc nhau cé sw khac biét c6 y nghia vé mdt théng ké (p < 0,05).

Két qua nay tuong ddng voi nghién ctru cla
Oteef (2022), trong do tac gia da khao sat chiét xuat
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CGA biang phuong phap siéu am véi ba loai dung
moi: nudc, ethanol 60% va methanol 60% thu duoc
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ham lugng twong tng 14 2,217; 3,632 va 3,565 g/100
g. Két qua nghién ctru cho thiy ethanol 60% va
methanol 60% chiét xudt CGA hiéu qua hon nudc.
Bén canh d6, két qua nghién ctru ctia Jeon et al.
(2025) ciing cho thiy CGA hoa tan trong ethanol tot
hon trong nudc, dac biét kha nang hoa tan cia CGA
gia ting trong hdn hop ethanol-nudc theo ty 1& nhat
dinh, cu thé khi ndng d6 ethanol trong khoang 55 —
84% (6 45°C) hodc 68 —83% (¢ 35°C) thi d¢ hoa tan
ctia CGA 1a cao nhit. Két qua nay ciing giai thich
hiéu qua chiét xudt CGA bing ethanol 70% cao hon
nudce trong nghién cliru nay.

Két qua dwoc trinh bay tai Bang 5 cho thiy thoi
gian chiét anh huong dang ké dén ham lugng CGA
thu dugc. Ham lugng CGA dat tdi da sau 15 phut &
tat ca cac nghiém thirc, sau d6 giam dan theo thoi
gian. Hiéu suét chiét chlorogenic acid cao nhét thu
dugc bang enzyme Celluclast 1a 46,40 mg/g tai 15
phut & pH 7, trong khi Viscozyme cho hi¢u qua
tuong duong khi hoat dong & pH 4,8 (45,19 mg/g).
Pimpley and Murthy (2021) da khao sat anh hudng
cua cac phuong phép chiét xuét gém phuong phap
siéu 4m va siéu 4m két hop enzyme Viscozyme dén
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ham luong CGA, két qua thu dugc gia tri 1an luot 1a
41,26 mg/g va 53,03 mg/g. Két qua cho thiy enzyme
Viscozyme c6 kha ning lam gia ting hidu qué chiét
CGA. Trong nghién ciru nay, ham lugng CGA giam
dan khi kéo dai thoi gian chiét qua 15 phut.
Chlorogenic acid la mot ester cta caffeic acid va
quinic acid, su phén ct lién két ester cia CGA bang
enzyme Viscozyme va Celluclast dd dugc bdo cao
trong nhiéu nghién ctru trude day (Pinelo et al.,
2007; Zheng et al., 2009). Két qua dan dén su suy
giam ham luong CGA theo thoi gian trong tit ca cac
nghiém thirc sir dung enzyme. Két qua nghién ctru
cling cho thay sir dung enzyme chiét xuat CGA kém
hiéu qua hon so voi phuong phap si€éu am voi
ethanol 70% va methanol 70%. Tuy nhién, enzyme
la phuong phép xanh, than thién véi moi truong va
thoi gian chiét xuat CGA rat ngdn déng ké (15 pht).
Dic biét, chi phi enzyme thip hon nhiéu 1in (2 kg
enzyme/100 kg nguyén li¢u) so véi dung moi
ethanol/methanol (700 L dung mdi/100 kg nguyén
lidu). Pay 1a yéu td quan trong can duoc can nhic
khi xem xét kha nang tng dung & quy mo cong
nghiép.
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Hinh 1. Sic ky dd phén tich chlorogenic acid

Ghi chit: A) chdt chudn chlorogenic acid 100 ppm, B) dich chiét ethanol 70% va C) dich chiét bang enzyme Celluclast.

3.4. Khio sat hoat tinh chong oxy héa ciia
dich chiéet tir nhan hat ca phé xanh

Kha ning chbng oxy hoa cia dich chiét nhan hat
ca phé xanh dugc danh gia bﬁng phuong phap DPPH
va ABTS. Trong thu nghiém nay, Trolox dugc st
dung lam chét chuén va kha ning chong oxy hoa cua
dich chiét nhan ca phé xanh dugc quy vé luong
Trolox tuong dwong (mg TE/g nguyén liéu kho).
Hinh 2 cho thiy méi twrong quan chat ché gitra nong
d6 Trolox va kha ning bit gdc ty do DPPH va
ABTS.

Két qua dugc trinh bay tai Bang 6 cho thay dich
chiét nhan hat ca phé xanh bang ethanol 70% c6 kha
ning chéng oxy hoa cao hon dich chiét bang enzyme
Celluclast trong ca hai thir nghiém. Nguyén nhan cé
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thé 12 do ham lugng polyphenol tong thu nhéan tir
phuong phap ethanol 70% (65,76 mg/g) cao hon so
v6i phuong phap chiét bang enzyme Celluclast
(51,76 mg/g). Ngoai ra, kha ning chong oxy hoa con
phu thudc vao ham luong cac chét cu thé trong dich
chiét. Chlorogenic acid 1a hop chit phenolic chinh
trong hat ca phé va c6 kha niang chéng oxy héa manh
mé& duge bao cdo trong nhidu nghién ciru (Rojas-
Gonzalez et al., 2022; Jeszka-Skowron et al., 2016).
Hiéu sut chiét CGA véi ethanol 70% 13 59,56 mg/g
cao hon phuong phap chiét bang enzyme la 46,4
mg/g. Bay co thé 1a nguyén nhén dan dén kha nang
chéng oxy héa cua dich chiét ethanol 70% cao hon
dich chiét bing enzyme.



Tap chi Khoa hoc Pai hoc Can Tho Tdp 62, S6 2B (2026): 114-124

100 90
m y=0.9427x - 4.6186 80 T y=0.7646x +0.726
& 80T R2 = 0.9985 Z 704+ R2=09993
@) A 60 +
<
2 60 T o 50 +
50 __ “&
8 S0 F 0T
%0 va:;O T
S 20 + g 20 T
5 -3 10 T
0 — 2 0 —
0 20 40 60 80 100 120 0 20 40 60 80 100 120

Nong do Trolox (mg/L) Nong d6 Trolox (mg/L)
Hinh 2. Kha niing bit géc tw do DPPH va ABTS ciia Trolox
Bang 6. Kha ning chéng oxy héa ciia dich chiét nhan hat ca phé xanh danh gia b%lng thir nghiém DPPH

va ABTS
Phwong phap DPPH (mg TE/g) ABTS (mg TE/g)
Ethanol 70% (60 phut) 64,09 + 0,36 154,07 £ 7,57
Celluclast (pH 7, 15 phut) 32,51 +£3,17 132,84 £ 0,48
Ghi chit: Két qua thé hién dudi dang gid tri trung binh (£ SEM) ciia ba ldn ldp lai.
3.5. Khao sat hoat tinh khang viém cua dich manh mé gitip trung hoa cac gdc tw do - ciing 1a tac
chiét tir hat ca phé xanh nhan kich hoat phan ung viém. Ngoai ra,

chlorogenic acid con thé hién kha  nang chéng viém
bang cach diéu hoa cac qua trinh tong hop va tiét cac
chat trung gian gy viém nhu TNF-q, nitric oxide,
COX-2 va PGE2 (Huang et al., 2023). Nghién ctru
dugc thuc hién trén dai thuc bao RAW264.7 & chudt
cho thiy chlorogenic acid phat huy tac dung chéng
viém thong qua tc ché san xuat prostaglandin E2
(PGE,) (Shan et al., 2009). Két qua mot nghién ctru
khac cta Affonso et al. (2016) ciing cho thdy viéc
sir dung hydrogel chtra chlorogenic acid gitip giam
dang ké kich thudc ving ton thuong trén da chudt,
qua d6 day nhanh qua trinh lanh vét thuong trong
giai doan viém. Khi so sanh kha ning tc ché bién
tinh albumin in vitro dua trén gia tri ICso, két qua
cho thay hau hét cac cao chiét nhu dong trung ha
thao, nam linh chi va cdy bim bip déu thé hién hoat
tinh khang viém thap hon so véi chat ddi chiéu
diclofenac sodium (Binh va ctv., 2020; Khoang va
ctv., 2020; Phong va ctv., 2020; Tu va ctv., 2024).
Nhu véy, dich chiét nhan hat ca phé xanh giau
chlorogenic ¢6 tiém ning khang viém nén duogc
nghién ctru sau hon dé ung dung trong dwoc phim
va my pham.

Hoat tinh khang viém cua dich chiét nhén ca phé
xanh dugc danh gia thong qua kha nang tic ché bién
tinh albumin in vitro. Két qua Hinh 3A cho thidy mdi
tuong quan gitra ndng do chat ddi chiéu diclofenac
sodium va phan trim trc che bién tinh albumin bang
phuong trinh hdi quy tuyén tinh: y = 0,4699x +
17,097. Tur @6, gia tri ICso cua diclofenac sodium
duoc xac dinh 1a 70,02 mg/L. Dich chiét nhan hat ca
phé xanh chtra chi yéu chlorogenic acid nén gia tri
ICso dugc quy doi theo ham lugng chlorogenic acid
trong dich chiét. Két qua Hinh 3B cho thiy dich
chiét ethanol nhéan hat ca phé xanh c6 kha ning trc
ché bién tinh albumin manh véi néng doICspla 1,62
mg/L, cao hon so véi dich chiét enzyme Celluclast
la 15,15 mg/L. Pac biét so véi chat khang viém
diclofenac sodium thi dich chiét nhan hat ca phé
xanh thé hién kha ning tc ché bién tinh albumin
vuot trdi. Tuong tu, cao chiét nuéc nhan hat ca phé
thu thap & An Do (Coffea arabica) thé hién kha ning
trc ché bién tinh albumin v&i ICsp 1a 40 pg/mL
(mg/L), hoat tinh cao hon nhiéu so véi diclofenac
sodium véi ICso 12 625 pg/mL (Chandra et al.,
2012). Chlorogenic acid 1a mot chit chéng oxy hoa
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Hinh 3. Kha niing e ché bién tinh albumin A. diclofenac sodium; B. ICso ciia dich chiét nhan hat ca
phé xanh va diclofenac sodium

4. KET LUAN

Phuong phéap chiét xuét nhan hat ca phé xanh
bang enzyme Celluclast trong diéu kién pH 7,0 cho
ham lugng polyphenol tong s cao nhat dat 66,88
mg GAE/g sau 90 phat, phuong phap chiét bang
ethanol 70% c6 hiéu suat 65,76 mg GAE/g sau 60
phut. Phuong phap hd trg siéu am véi ethanol 70%
thu dugc ham lwong chlorogenic acid cao nhat dat
59,56 mg/g, cao gip 1,3 lan so véi chiét bing
enzyme Celluclast. Hoat tinh chdng oxy hoa thé hién
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